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the future. 
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Hoivakotipalvelulla on tärkeä tehtävä turvata ikääntyneiden ihmisten hoito heidän 
viimeisten elinvuosien aikana. Hoivakotipalveluja parantamalla voidaan potentiaalisesti 
saavuttaa merkittäviä kustannussäästöjä, terveydenhuollon kustannusten keskittyessä 
yksilöiden viimeisille elinvuosille. Mahdollistaakseen palvelun kehittämisen on oleellista, 
että toimintaa arvioidaan. Tämä on kuitenkin haasteellista johtuen terveysvaikutusten 
hankalasta mitattavuudesta, jonka seurauksena hoivakotipalveluiden toimintaa ei usein 
arvioida. 

Tässä tutkimuksessa pyrittiin arvioimaan hoivakotien lääkäripalveluiden 
kustannusvaikuttavuutta, hyödyntäen rutiinitoiminnassa kerättyä tietoa. Toiminnan 
arvioimiseen kehitettiin malli, tunnistamalla ei haluttujen palveluiden käyttöä hoivakotien 
ulkopuolella. Koska näiden palveluiden käyttö oli mahdollista määrittää rahallisesti, 
voitiin kahden vaihtoehtoisen lääkäripalvelun toimintaa arvioida vertaamalla palveluiden 
tuottamiseen liittyviä kustannuksia. Tässä tutkimuksessa potilaiden tarpeisiin mukautetun 
palvelun toimintaa verrattiin kuntien perinteiseen tapaan järjestää lääkäripalvelu. 

Saadut tulokset antavat ymmärtää, että merkittäviä kustannussäästöjä voidaan saavuttaa 
järjestämällä palvelu paremmin vastaamaan potilaiden tarpeita. Parantamalla palvelun 
saatavuutta hoivakodeissa voidaan huomattavasti vähentää kalliiden erikoissairaanhoidon 
ja perusterveydenhuollon palvelujen käyttöä. 

Saadut tulokset korostavat terveyspalveluiden toiminnan arvioinnin tärkeyttä. Parhaiden 
käytäntöjen käyttöönotto saattaa vaarantua, ellei niiden paremmuudesta ole saatavilla 
merkittäviä näyttöjä. Vaikka arvokasta tietoa voidaan saada toiminnan arvioinnin avulla, 
on syytä pitää mielessä että arviointi edellyttää usein approksimointia, jolloin tulosten 
tarkkuus kärsii. Tämä tulee huomioida tuloksia arvioitaessa. Lisäksi, koska toiminnan 
arviointi on tärkeä työkalu terveyspalvelujen kustannusvaikuttavuuden parantamisessa, 
olisi toivottavaa että toiminnan arvioinnin menetelmiä kehitettäisiin tulevaisuudessa. 
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Vårdhemsvården utgör en viktig funktion i säkerställandet av vården av åldringar under 
deras sista levnadsår. Då stordelen av en individs hälsovårdskostander är koncentrerade 
till de sista levnadsåren, kan potentiellt avsevärda kostandsbesparingar uppnås genom att 
förbättra vårdshemsvården. För att möjliggöra en utveckling av tjänsten är det väsentligt 
att verksamhetens prestation bedöms. Detta är dock en utmanande uppgift, då olika 
hälsopåverkningar är svårt mätbara. Följaktligen mäts inte ofta prestationen av 
vårdhemsvården. 

Målet med denna studie var att bedöma prestationen av läkartjänster i ålderdomshem 
genom att utnyttja data erhållen i samband med utgivandet av servicen. En modell för att 
bedöma serviceprestationen skapades genom att identifiera oönskad konsumtion av 
hälsovårdstjänster utanför vårdhemen. Eftersom konsumtionen av dessa tjänster kunde 
monetärt bestämmas, var det möjligt att bedöma prestationen av två alternativa 
läkartjänster genom att jämföra de sammanlagda kostnaderna som deras produktion 
medförde. I denna studie jämfördes prestationen av en läkartjänst fokuserad på 
uppfyllandet av patientens behov med det traditionella sättet som kommunerna i allmänhet 
producerar läkartjänsten. 

De erhållna resultaten tyder på att avsevärda kostnadsbesparingar kan uppnås genom att 
organisera läkartjänsten i enlighet med patienternas behov. Genom att förbättra 
läkartjänstens tillgänglighet i ålderdomshemen kan konsumtionen av dyra sekundär- och 
primärvårdstjänster reduceras märkbart.  

De erhållna resultaten understryker betydelsen av prestationsbedömning av 
hälsovårdstjänster. Verkställandet av de bästa metoderna kan förhindras ifall entydiga 
bevis om deras överlägsenhet inte kan erhållas. Trots att värdefull information kan erhållas 
med hjälp av prestationsbedömning, krävs det ofta en hel del approximationer, vilket 
försvagar noggrannheten av resultaten. Detta bör beaktas då resultaten bedöms. Dessutom, 
på grund av att prestationsbedömning har en central funktion i förbättrandet av 
hälsovårdssystemets kostnadseffektivitet, vore det önskvärt att metoder för 
prestationsbedömning skulle vidare utvecklas i framtiden. 

Datum: 20.5.2015 Språk: engelska Antal sidor: 90 
Nyckelord: prestationsbedömning, kostnadseffektivitet, ålderdomshem, vård av 
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1. INTRODUCTION 
 

1. INTRODUCTION 

1.1. Background  
The Finnish population is ageing due to rising life expectancy and declining birth rates 
(Sosiaali- ja Terveysministeriö, 2013b). In Finland research has found that 10 % of the 
population stands for 81 % of all the costs, while almost 40 % of these expensive patients are 
senior citizens (Leskelä et al., 2013). An increased amount of expensive patients and a 
declining workforce imply growing costs and shrinking revenues (Suomen virallinen tilasto, 
2009). Consequently, the available resources have become insufficient to support the current 
operations to an extent that the population’s service needs could be fulfilled. In case of 
nursing homes these issues have materialized in a shortage of available care places and an 
inability to provide sufficient care for patients admitted to nursing homes. (Laine, Linna, 
Häkkinen, & Noro, 2005) When adequate nursing home care has not been available patients 
have accumulated to the long-term ward (Kivelä, 2006). However, the costs of care at the 
long-term ward are an order of magnitude larger than the costs of care at nursing homes 
(Kähkönen & Volk, 2008). The inability to satisfy patient needs has had the unfortunate 
consequence of causing even higher costs for the health care system. This underlines the 
importance of properly managing the care at nursing homes. 

In order to be able to provide the population with adequate services it has become inevitable 
to better utilize the available resources (M. E. Porter & Teisberg, 2006, pp. 44–45). 
According to Porter (2006), the single most important step towards provision of more cost-
effective services is performance assessment. This is because new services or technological 
innovations can be restricted without compelling evidence of their value creation. In addition, 
lack of results management induces the risk of repeating the same mistakes or poor practices 
over and over again. Improvements can only be achieved by active evaluation of the results. 
(M. E. Porter & Teisberg, 2006, p. 6) However, due to the complexity of assessing health 
care services, they are many times either poorly assessed or not assessed at all. As a result, 
there is a huge need of better tools for performance assessment (Coleman, Austin, Brach, & 
Wagner, 2009). In case of nursing homes, poor performance assessment has led to issues 
with municipalities’ procurement processes. If municipalities are unable to reliably 
determine the underlying issues in their service provision they cannot determine which 
solutions have the potential to improve the results. (Kivelä, 2006) In order to enable future 
improvement of the service it is necessary to develop the performance assessment of nursing 
homes. 
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1. INTRODUCTION 
 

1.2. Research objectives and scope 
The aim of this study is to create a model for performance assessment of medical practice 
services in nursing homes. The performance of other services provided in nursing homes, 
such as nursing care, will not be considered. The model should enable objective performance 
assessment and be based on quantitative data, routinely collected in conjunction with the 
service provision. Consequently, subjective opinions are not going to be considered when 
assessing the service performance. Furthermore, the evaluation model should be created for 
managerial uses and hence is not intended to be used as a clinical assessment tool. In addition 
to evaluating the service performance, the created evaluation model should enable an 
understanding of the underlying causes of divergent performances. This is important because 
improvements can only be achieved once the assessed service has been thoroughly 
understood.  

The aim of any health care service is to produce desirable outcomes without simultaneously 
producing undesirable outcomes. A comprehensive recognition of produced outcomes, both 
positive and negative, is necessary for assessing the performance of a health care service. 
Because a service affects in general a great number of outcomes it is relevant to focus the 
analysis on the most significant ones. Hence, the first objective of this study is to identify the 
main outcomes of medical practice services in nursing homes. The produced service should 
aim to improve these so called key performance indicators (KPIs). Though, these KPIs 
measure the success of the provided treatment, however, they are not actionable and do not 
explain the underlying causes for divergent performances. For this reason key performance 
drivers (KPDs) have to be identified. In other words, a comprehensive identification of KPIs 
is important for assessing the success of a service, while the identification of KPDs is 
essential for enabling future improvement. Consequently, the first research objective is as 
follows:  

1. What are the key performance indicators (KPIs) and key performance drivers (KPDs) 
for medical practice services in nursing homes?  

Due to limited resources achieved outcomes in health care should always be related to the 
consumed resources. (Gold, Siegel, Russell, & Weinstein, 1996, p. 55) There exist several 
different economic evaluation methods for comparing the produced outcomes with the 
consumed resources, and the most appropriate evaluation method depends on the situation in 
question. The other objective of this study is to find out which kind of an economic evaluation 
method is most appropriate for evaluating the medical practice services in nursing homes:  

2. Which kind of an economic evaluation method is the most appropriate for assessing 
the performance of medical practice services in nursing homes?  

Finally, once the relevant KPIs have been identified and a suitable economic evaluation 
method determined, the performance of a new alternative service model for managing the 
care at nursing homes should be assessed in comparison with the traditional service model. 
This is the final objective of this study: 
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3. How does the new alternative service model perform in comparison with the 
traditional service model? 

 

1.3. Research environment 
This thesis has been done at The Institute of Healthcare Engineering, Management and 
Architecture (HEMA) in contribution with a case company and the city of Vaasa. As the case 
company preferred to be anonymous it will in the thesis be referred as Company X and its 
service as Service X. The HEMA institute is a part of the BIT Research Centre of the Aalto 
University School of Science, and the research group is concentrated on the production and 
development of health care services. This thesis is a sub-project of the JYVÄ-project, which 
aims to improve the implementation of health care service innovations by enhancing the 
understanding of the innovations and the challenges their implementation contributes. 

 

1.4. The structure of the thesis 
This thesis can be divided into a theoretical and empirical section. The theoretical section 
will begin with an examination of features unique to health care services that has to be 
considered when assessing their performance. After this the study will proceed with a brief 
overview of the main characteristics of elderly care and how the care for the elderly is 
organised in Finland. Finally, the theoretical section will end with a comprehensive overview 
of how health care services can be evaluated. Before proceeding to the empirical section, a 
chapter will be devoted to presenting a framework for assessing health care services. This 
framework has been created based on the theoretical concepts presented in the theoretical 
section.  

The empirical section will begin with a presentation of the materials and methods used in the 
study. After this the results gained by utilizing the theoretical concepts will be presented. 
Finally, the gained results in the empirical section will be discussed and concluding remarks 
made. The structure of the thesis is presented in Figure 1. 
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Figure 1: The structure of the thesis
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2. HEALTH CARE SERVICE MANAGEMENT 
 

2. HEALTH CARE SERVICE MANAGEMENT 
For being able to manage the operations of health care it is necessary to understand its 
features. General principles of service management can be applied to health care only to the 
extent health care shares similar features with other services. Because health care is in many 
ways unique, principles for managing health care operations have to be separately designed. 
This chapter will present which kind of similarities health care services share with other 
services and how health care services differ from other services. In addition, this chapter will 
describe how the operations of health care services can be managed. 

2.1. Similarities between health care and other services 
Fundamental for managing the production of any service is that operations are being planned 
in order to match supply and demand. Value is realised when customer needs are fulfilled 
and the resources are used to their full extent. (Lillrank, Kujala, & Parvinen, 2004, p. 27) In 
comparison with managing the production of goods, the management and supervision of 
services is complicated by their intangible and perishable nature. Intangibility implies that 
services cannot be stored and perishability that value is lost if resources are left unused. In 
order to reduce the effect of unused services when excess service capacity cannot be stored, 
appointments are often overbooked or no-show compensations charged for missed 
appointments. (Berry & Bendapudi, 2007) 

Among different services health care services belong to the group of services which are 
provided for people rather than people’s property. Services provided for people require that 
people have to be physically present where the service is being provided, which obviously 
complicates the service provision. In case of health care this inseparability might be 
particularly challenging for patients with reduced locomotion capabilities, such as elderly, or 
for patients inconveniently located in relation to the service provision point. (Berry & 
Bendapudi, 2007) 

Similar to other technical services, such as repair or appraisal services, provision of health 
care services requires skilled labour. Due to the need of skilled labour considerable 
performance variability often exists. (Berry & Bendapudi, 2007) In addition, the required 
knowledge of the service provider creates an information asymmetry between the patient and 
the provider. The doctor knows more than the patient and the patient simply has to rely on 
the doctor’s knowledge. (Shmanske, 1996) Due to this a customer-oriented approach for 
operations management is not suitable for health care. The patient is not always aware what 
is best for him or her and hence is often unable to make enlightened decisions. (Lillrank et 
al., 2004, p. 26) 
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2.2. Dissimilarities between health care and other 
services 

Health care is in many ways a unique service having many features which differentiate it 
from other services. In essence these specific features stem from the fact that health care 
services deal with health, one of people’s basic needs. This fundamental nature of health has 
important consequences for decision making. Patients’ ability to make rational decisions is 
often distorted by the fact that they are ill and stressed. (Berry & Bendapudi, 2007) Also on 
macro level governments have difficulties making decisions considering expenditures on 
health care. Developed countries allocate sizeable proportions of their gross domestic 
products on health care expenditures and the demand for health care has been found to grow 
as the GDP grows. Essentially the more that can be spent on health care will be spent. (Jacobs, 
Smith, & Street, 2006, p. 1) 

To manage the huge demand it would be of interest to limit the demand when there is no real 
need. However, in health care the situation is further complicated by the fact that it is 
similarly common that there is no demand of the service even though there would be a need. 
This reluctant behaviour stems from the comparative ease of denying the existence of a 
problem and because receiving a medical treatment rarely is enjoyable. A reluctant patient 
behaviour has also consequences for the success of care, because in many cases the patient’s 
willingness to cooperate is highly important for achieving favourable outcomes. In addition, 
a reluctant behaviour is also likely to affect the patient’s perception of service quality. 
Provision of care of superior quality is unlikely to be highly rated if the patient is unwilling 
to receive it in the first place. The quality of received care is also in general extremely difficult 
to evaluate. Even though a patient would receive desirable care, they are rarely able to 
reliably evaluate the technical quality of the provided care. Rather than evaluating the 
technical skills of a physician, patients tend to pay more attention to physicians’ interpersonal 
skills due to the comparative ease of evaluating them. (Berry & Bendapudi, 2007) 

Furthermore, according to Berry and Bendapudi (2007) the importance of understanding 
individual customers holistically is more pronounced in health care than in any other service. 
A health care service provider needs to know the patient’s medical condition, patient’s age, 
mental condition, personal preferences, family circumstances, and financial capacity in order 
to provide the patient with suitable care. Consequently, health care services are 
simultaneously personal but not private. Health care is also a service which exposes its 
customers at risk like any other service. Millions of patients are harmed by medical errors 
and hospital-acquired infections have been estimated to affect 2 million American patients 
each year. The risk of actually worsening a patient’s condition and serving acutely ill people 
is extremely stressful work and demands a lot of doctors and nurses. (Berry & Bendapudi, 
2007) 
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Another special feature of health care services is that the benefits of service provision are not 
restricted to the person receiving care, since healthy individuals benefit from the treatment 
of the ill, due to enhanced workforce and lower infection risks. This explains why health care 
services are in major parts both publicly produced and financed, which induce some specific 
challenges for the health care system. Public production of the service poses the system under 
stress due to several different stakeholders and interests. The publicly organized financing, 
on the other hand, implies that since everybody is paying for the service all individuals should 
eligibly have access to it. (Lillrank et al., 2004, pp. 24–26) 

 

2.3. Operations management of health care services  
Since health is fundamental for an individual’s well-being an inability to match supply and 
demand has more severe consequences than it does in other services (Jack & Powers, 2009). 
Furthermore, in case of health care the management of supply and demand are particularly 
challenging. In practice the demand of health care services is unlimited. Increasing supply 
on the expense of quality would be both inappropriate and unsustainable. This implies that 
the demand has to be restricted in some way. However, it cannot be restricted through pricing 
mechanisms, because it is in everybody’s favour that health care is available for as many 
people as possible. As a result, demand in our society is being restricted through queues and 
norms. Even though queues restrict demand through mortalities, recoveries, and 
inconveniency, they are detrimental for the efficiency of the overall system. (Lillrank et al., 
2004, pp. 39–41) 

Because the demand will always remain high and the resources limited, it is important to 
make the most of the existing resources. According to Porter (2006) the system should be 
designed in accordance to reduce waste and focus on those processes which brings the most 
value. However, this is challenging due to the complexity and dynamicity of the health care 
system. The complexity requires specialization and leads to fragmentation. In order to make 
the most of the available resources actions of multiple specialists need to be coordinated and 
processes streamlined. (M. E. Porter & Teisberg, 2006, pp. 44–45) This has led to the 
implementation of principles of industrial management in health care services (Lillrank et 
al., 2004, pp. 83–84). Several different management methods, such as just-in-time, lean 
production, total quality control, and theory of constraints, have been applied. These efforts 
have, however, produced very uneven results. (Lillrank, Groop, & Malmström, 2010; 
Lillrank et al., 2004, p. 112) Some might say this is due the complexity of health care and 
that general management principles do not apply for health care (Bohmer & Lawrence, 2008; 
Glouberman & Mintzberg, 2001). Health care for sure is complicated, however, according to 
several researchers the issue is not that it could not be managed utilizing management 
principles from other industries, but instead that it is too complicated and its operations are 
too diversified to be managed with a single solution (Bohmer & Lawrence, 2008; Hwang & 
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Christensen, 2008; Lillrank et al., 2010). Therefore, health care services should be divided 
into adequately homogenous segments, and methods of operations management should be 
tailored separately for each specific segment. (Lillrank et al., 2010) 

According to Hwang and Christensen (2008) health care could be made more affordable and 
its accessibility improved if all operations would be divided into three distinct categories. 
Operations within each category would then be managed with separate models. They call 
these models solution shops, value-adding processes, and facilitated user networks. The 
solution shop model applies to uncertain situations which require clinical judgement and 
expertise to be solved. In situations where a precise diagnosis and predictable treatment plans 
can be laid the operations should be designed according to value-adding processes. Finally, 
those cases which are dependent on the actions of multiple players should be managed under 
a facilitated user network. In health care most commonly the operations are organized as 
solutions shops where care relies on the intuition of highly skilled professionals. However, 
in some cases the operations would be more efficiently managed under the alternative 
business models. For example, the care of chronic diseases would be better managed under 
the facilitated user network model. (Hwang & Christensen, 2008) The fact is that the current 
health care system being based on separate organizations and a plethora of different 
specialists responds poorly to the needs of patients using multiple services (Leskelä et al., 
2013). The costs of standard procedures could also be reduced if nurses could to a greater 
extent execute some of the standardized activities. Resources are simply not used optimally 
if all cases are managed as if they were unique and complicated problems that can only be 
solved by experts. (Hwang & Christensen, 2008) 

Bohmer and Lawrence (2008) build upon Hwang and Christensen’s proposition of designing 
separate operations models for different cases. They suggested identifying families of 
medical conditions that may cross disease or body systems, but which share common 
characteristics related to their work flow, support, community integration, process 
accountability, and refinement requirements. After each family has been identified, separate 
production systems should be designed for each. Similar to Hwang and Christensen, Bohmer 
and Lawrence suggest that the physician is central for solving the most challenging clinical 
problems but that alternative approaches should be designed when standardization is 
possible. (Bohmer & Lawrence, 2008) 

Further building upon the thoughts of Bohmer and Lawrence, Lillrank et al. (2010) have 
divided health care operations into seven distinct demand and supply-based operation modes 
by using risk, urgency, severity, clarity, and continuity as classificatory variables (see Figure 
2). Care is managed with the Prevention mode if there is no apparent current problem, but 
there exist an elevated risk of possibly severe future outcomes. In case there is a current 
problem, and the situation is urgent, the care is managed with the Emergency mode. If the 
condition is not urgent, the next step is to assess if the condition can be treated at one service 
provision point. If the medical condition can be reliably assessed at one service provision and 
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all required resources for treating the condition are currently available, the care should be 
managed with the One visit mode. In case the patient cannot be treated at one service 
provision point it becomes relevant to examine if the case can be structured into a process. A 
rare case with an unknown treatment pattern falls into the Project mode. If the case can be 
structured into a process it becomes relevant to ask how precisely the sequence and timing 
of each process step can be determined. If a precise treatment plan can be laid the care is 
managed with the Elective mode. Finally, the last question concerns the end point of the 
treatment. In case the treatment has a clear end point the case falls into the Cure mode, while 
if such an end point does not exist the Care mode becomes relevant. (Lillrank et al., 2010) 

 

Figure 2: Demand and supply-based operating mode flowchart (Lillrank et al., 2010) 

Since each operating mode faces distinct patient needs in relation to the technical, 
behavioural, and economic constraints, the issues of operations management are different for 
each mode (see Table 1). Hence, problems might arise if patients are being managed in the 
wrong mode. Because a patient’s condition is not stationary, it is as well important that there 
are routines to change mode. The production of health care services requires that medical 
knowledge of multiple different experts are integrated, different providers’ services are 
coordinated through time and space, and that the performance is being controlled by 
evaluating the performance in relation to a predetermined goal. Though operating modes can 
be seen as theoretical frameworks consisting of a set of integration, coordination, and control 
principles to deal with ideal cases, they could provide health care organisations with a view 
to enable development of better management systems. (Lillrank et al., 2010) 
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Table 1: Principles of integration, coordination, and control for each operating mode (Lillrank et al., 
2010) 

Operating mode Integration 
Knowledge 

Management 

Coordination 
Process and Time 

Management 

Control  
Performance 
Management 

Prevention Patient behaviour, 
current sacrifices, 
and future gains 

Early detection and 
ongoing monitoring 

Risk avoidance and 
compliance 

Emergency Triage and variety 
of capabilities and 

assets 

Capacity allocation Save and stabilize; 
response time 

One visit Current situation Workflow Easy access; case 
closure versus 

length of encounter 

Project Multiperspective 
and multiactor 

Synchrony Case by case 

Elective process Diagnosis to 
treatment 

Preparations to 
deadline 

Before-and-after 
improvement 

Cure process Learning and 
iterations 

Feed-forward and 
feedback loops 

Stepwise 
contribution to 

health 

Care process Balance of care Ongoing, cyclical 
rhythm 

Stable condition and 
less decline 
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3. ELDERLY CARE SERVICE PRODUCTION 
The intent of this chapter is to focus on the production of elderly care services. The chapter 
will begin by presenting how elderly care services are produced in Finland. After this the 
special features of elderly care are described, which will provide a starting point for managing 
the care at nursing homes. The proceeding subchapter will then explain how elderly care 
services in nursing homes could be managed. The chapter will end by presenting a widely 
used performance assessment system of nursing homes. 

3.1. Organisation of elderly care services in Finland 
According to the Finnish constitution, the government should ensure that everybody has 
access to adequate social- and health care services. In Finland the Ministry of Social affairs 
and health is responsible for the coordination of care, while municipalities are responsible 
for organisation and provision of the services. The municipalities can within the limits of the 
law decide on the scope, content and organisation of the provided service. They can provide 
the service by themselves, form joint municipal boards, or buy the service from other 
municipalities or private service providers. The private sector’s function is to complement 
the public sector. They can sell their service to municipalities, joint municipalities, or directly 
to the customers. The amount of services provided by private providers has been growing 
during the 21st century and represents currently over a quarter. (Sosiaali- ja 
Terveysministeriö, 2013b) Even though the number of private providers has been growing, 
it is still limited. Additionally, the service provided by private providers is foremost only 
available for wealthy people. Hence, in practice an individual has a very limited possibility 
to choose among different service providers. In the first hand a person’s long-term care 
institution is determined by the person’s residential district. Since the choice is restricted, it 
is important that attention is being paid to the quality of care. (Laine et al., 2005) 

Elderly care services can be divided into four distinct categories (see Figure 3). Outpatient 
care, including regular home care (at least once a week) and supported housing, can be 
characterized by that the patient is responsible for his or her housing unit and receives 
supportive services in order to be able to manage daily living. In home care the patients live 
in their own homes, while in supportive housing the patients live in apartments built to 
minimise obstacles for daily living. Inpatient care becomes inevitable as a patient’s condition 
weakens to an extent when the execution of activities of daily living becomes impossible 
even in supported service houses. Inpatient care services consist of nursing home care and 
long-term ward at a community health centre. In nursing homes patients primarily receive 
supportive care, while the long-term ward is foremost intended for patients in severe 
conditions requiring clinical actions. Hence, on the long-term ward doctors are usually 
present during office hours, unlike in nursing homes where doctors only make visits, though 
usually on regular intervals. (Kähkönen & Volk, 2008) 
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Figure 3: Different types of elderly care services in Finland. (Kähkönen & Volk, 2008) 

Due to the increased need of services and expertise, the costs of the service increase as the 
patient moves from home care to supported housing, nursing home care and finally to the 
long-term ward (Kähkönen & Volk, 2008). The costs of the long-term ward are particularly 
large not only due to the staff structure, but as well because of the more advanced equipment 
required in hospitals. (Interviews 14-21.10.2014)1 As an attempt to reduce costs the Finnish 
government has tightened the requirements for a patient accessing care at each step. 
Especially the objective has been to reduce the amount of the more expensive services by 
improving the availability of home care services. (Suomen Kuntaliitto, 2013) 

 

3.2. Characteristics of elderly care 
Geriatric medicine or geriatrics is the specialty concerned with all aspects of health and 
illness in older adults, and differs from the care of younger adults in many different ways. A 
key feature is that physical changes occurring in an ageing body causes the speed of the organ 
functions to slow down. This ageing process is considered to start already at the age of 30, 
but the speed of the process is slow and varies significantly among individuals. Because the 
speed of ageing is very individual, geriatrics cannot be restricted to a specific age. However, 
most often by the age of 65 the ageing process has modified a person’s body in a way that 
the requirements of care differ significantly from treating a young person.  The aged body is 
more prone to diseases and injuries, reacts differently to diseases, and responds significantly 
slower to treatments and therapies than a younger person’s body. (Kivelä, 2006; Wyrko, 
2013) Furthermore, in geriatrics it is important to recognize that there might be significant 
differences within the patient group. In addition to differences in the speed of ageing, there 
exist significant differences among old people in their track records of previous diseases, life 
time habits, and current diseases. Due to these special features geriatrics is its own branch of 
medicine and requires special know-how. (Kivelä, 2006; Sosiaali- ja Terveysministeriö, 
2013a) 

Geriatric medicine differs from many other fields of medicine as well in what comes to the 
main objective of care. For many treatment programmes the success of an intervention can 

1 For further details see chapter 6 Materials and methods 
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be determined by how well it cures its target population. However, ageing and death are 
inevitable, and in case of geriatrics most of the patients are suffering from some kind of a 
degenerative disease, which will cause the patient’s condition to become worse regardless of 
the treatment. Hence, the main objective of geriatrics is to keep the individual patient as 
healthy as possible and preserve the functional ability of the patient. In other words, the 
patient should be provided with care that enables a good quality of life until death has become 
inevitable. (Kivelä, 2006; Noro et al., 2001)  

For successful care it is essential that patients are being recognised as individuals, and that 
their dignity and autonomy are preserved. Patients should not be treated as objects, but 
instead kept involved in the decision making in respect of their own disease or handicap. 
(Holtkamp, Kerkstra, Ooms, van Campen, & Ribbe, 2001; Lothian & Philp, 2001) Key 
factors affecting the success of care are delivery of accurate diagnosis, good nutrition, and 
precise functional assessment (physical, cognitive, psychological and social). Accidents 
should also be avoided and physical and mental degeneration delayed through physical 
activities, amusement activities, and social activities. (Kivelä, 2006) An adequate amount of 
skilled personnel is a necessity to provide good quality of care (Dellefield, 2006; Laine et al., 
2005). Additionally, a seamless cooperation between different specialists is required, since 
the patients have different health issues, and the care process involves both rehabilitation and 
acute care (Kivelä, 2006; Wyrko, 2013). Finally, beside the actual quality of care, research 
has found that the perceived quality of treatment is highly affected by staff attitudes. (Lothian 
& Philp, 2001)  

 

3.3. Management of elderly care at nursing homes 
By referring to the operating mode framework presented in chapter 2.3, elderly care is 
primarily being managed in the Prevention mode and the Care mode. This is because the 
interest is to prevent undesirable outcomes which have not yet realised (Prevention mode), 
and since ageing in itself is not an urgent condition and elderly care can be described as an 
ongoing process which does not end before the death of the patient (Care mode). However, 
it is important to understand that other modes are important for elderly care as well. For 
example an elderly patient might fall and break a bone. In this case the Emergency mode is 
the prevailing operating mode until a surgery has been conducted, after which the care of the 
broken bone is managed in accordance to the Elective mode until the broken bone has been 
healed. Nevertheless, the dominant operating modes for elderly care are the Care mode and 
the Prevention mode. While a patient receives home care, and the majority of possible 
outcomes have not yet realised, the focus should be on preventive actions. However, when a 
patient is treated in a nursing home and suffering from a multitude of different issues the care 
should in the first hand be managed according to the Care mode.  
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The object of the Care mode is to achieve an optimal quality of life. In order to achieve this 
object, there should be a balance of care by providing care up to a certain level where 
provision of less result in complications and provision of more only has a marginal impact. 
Patients should also be monitored against set standards and care should be delivered on a 
regular basis. (Lillrank et al., 2010)  

In addition to elderly care, other conditions which should be managed in the Care mode are 
chronic conditions. Lately the prevalence of chronic diseases has increased rapidly and has 
replaced acute infectious diseases as the major cause of death (Coleman et al., 2009). This 
trend can be explained by the greater longevity of persons suffering from chronic diseases; 
an ageing population’s increased likelihood of falling chronically ill; and many previously 
fatal diseases becoming chronic (for example diabetes) due to better diagnostics and 
advanced therapeutics. According to Wagner (2001) the development of new technologies 
has improved the effectiveness of care of major chronic diseases; however, this development 
has not resulted in significant benefits for patients receiving the care. Wagner (2001) claims 
that the underlying reason for this is that the system has primarily been designed to manage 
acute illness. If the design of the system is the fundamental problem, then further 
improvements in care can only be achieved by redesigning the system. (Wagner et al., 2001) 
Since elderly care is in essence similarly managed as chronic conditions, an improvement in 
the quality of elderly care is difficult to achieve unless the system is redesigned. 

The Chronic Care Model (CCM) is an approach designed for facilitating the improvement of 
care of chronic conditions by transforming the care from acute and reactive to planned and 
proactive. The model developed by Wagner et al during the mid-1990 has been widely 
adopted and has affected the initiatives for improvements of clinical quality all around the 
world. (Coleman et al., 2009) The starting point for the model is that the care of a chronically 
ill patient is managed by a primary team who organises and coordinates the care (Wagner et 
al., 2001). Hence, the model assumes the care is being managed according to a facilitated 
user network (see chapter 2.3) (Hwang & Christensen, 2008). The care processes themselves 
include a series of interactions between the team and the patient. First, the team obtains and 
reviews data necessary for managing the condition. Second, they help patients set goals and 
solve problems in order to improve self-management. Third, they optimize disease control 
and patient well-being by applying preventive clinical and behavioural interventions. Finally, 
they ensure continuous follow-up. In order for these interactions to be valuable it is essential 
that the patients are both active and informed. On the other hand, the practice team is forced 
to react rather than act, if the team does not have the necessary expertise, relevant patient 
information, time, and resources available. Hence, fundamental for achieving a higher quality 
of chronic care is that the system is designed to enable well-designed interactions between 
the patient and the practice team. (Wagner et al., 2001) 

According to Wagner (2001) there are six core elements which need to be designed to work 
together in order to enable improved patient-provider interactions. These are the health care 
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organization, community resources, self-management support, delivery system design, 
decision support, and clinical information systems. First, the health care organization should 
support chronic care through right kind of incentives and leadership. Second, community 
resources should be used to provide access to services improving self-management that are 
not available within the organization, such as nutrition counselling. Third, patients’ self-
management skills should be enhanced by appropriate interventions. Fourth, the delivery 
system has to be designed to enable coordination of multiple caregivers. Fifth, the caregivers 
should be provided with clinical decision support by offering them evidence-based practice 
guidelines. Finally, adequate clinical information systems are required for disseminating the 
necessary information to providers and patients. Though, a system enabling seamless patient-
provider interactions is the key for improving the management of chronic care, Wagner 
points out that these interactions do not necessarily need to be executed face-to-face. 
Consequently, the usage of computers and telephones for this purpose has been found to be 
highly effective. (Wagner et al., 2001) 

According to published evidence major improvements in the quality of chronic care has been 
achieved by redesigning the practices according to the CCM (Coleman et al., 2009). Hence, 
the development of a common performance improvement framework has enhanced quality 
improvements of chronic care. However, there exist barriers for further improvement of 
chronic care. Reimbursement policies have been identified as one of the major barriers. 
Despite the evidence supporting their efficiency and effectiveness current policies in general 
do not support reimbursement of interactions that are not provided face-to-face (for example 
telephone), care provided for groups, or many patient education activities. (Wagner et al., 
2001) As a result, better tools for performance assessment are required to generate stronger 
evidence of these value creating processes (Coleman et al., 2009).  

 

3.4. Quality assessment of nursing homes 
As an attempt to improve the quality assessment of nursing homes researchers created in the 
beginning of the 1990s quality indicators (QI) using resident-level data from the Resident 
Assessment Instrument (RAI) (D R Zimmerman et al., 1995). The RAI again was created 
back in 1983 and it is a system for systematically collecting data of nursing homes (Hawes 
et al., 1997). A QI is a binary variable taking the value 1 in the presence of a particular care 
process or outcome, and value 0 in the absence. By summing the values of all residents a QI 
representing the facility can be derived. (D R Zimmerman et al., 1995) This number should 
preferably be adjusted with regard to the size of the facility and the number of patients at risk 
for developing the specific outcome. Those facilities showing a higher than average number 
of undesirable outcomes and processes, and a lower number of desirable outcomes and 
processes, are presumed to offer poorer quality of care. An example of a QI is the prevalence 
of pressure ulcers, defined as 1 if the resident had a pressure ulcer on the most recent 
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assessment and 0 otherwise. (Arling, Lewis, Kane, Mueller, & Flood, 2007; D R Zimmerman 
et al., 1995) All together there are 11 quality domains and 24 QIs (see Appendix 1) (David 
R Zimmerman, 2003). 

The additional time RAI requires is difficult to determine, since it is a process occurring in 
conjunction with the care process. However, even though the system indeed requires some 
additional time the overall benefits has been recognized to be positive. (Noro et al., 2001) 
The reliability and validity of RAI has been tested in several different countries, including 
Finland, and it has been concluded that assessment using RAI leads to better meeting of the 
patients’ perceived needs (Hawes et al., 1997; Holtkamp et al., 2001; Noro et al., 2001). As 
a result, RAI is currently internationally in use in nursing homes and in Finland it was 
implemented in 2000 and currently approximately 40% of the nursing homes use the system 
(THL, 2012). In the US the RAI is mandatory for all institutions offering long-term care and 
it has been in use since 1987 (Noro et al., 2001). 

However, according to Hutchinson, the evidence of the reliability and validity of the QIs 
remain inconclusive and caution should be exercised when interpreting the QI results. 
(Hutchinson et al., 2010) Furthermore, the QIs measure only the quality of care and do not 
relate the gained outcomes to consumed resources. Hence, further research is needed in order 
to ensure that nursing homes could objectively be compared (Mor, Angelelli, Gifford, Morris, 
& Moore, 2003; Wait & Nolte, 2005).
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4. ECONOMIC EVALUATION OF HEALTH CARE 
INTERVENTIONS 

Chapter 3 dealt with how health care operations could be managed in order to enable optimal 
service production. One central part of operations management is to measure the performance 
of the produced service in order to verify if the objectives are met and investigate how the 
service could be improved. The purpose of this chapter is to comprehensively examine how 
the performance of health care interventions can be assessed. In addition to explaining the 
basic principles, a plethora of different assessment methods will be presented. Furthermore, 
the evaluation of both health outcomes and costs will be explained in detail. 

4.1. The value-chain of health care services 
Any purpose-driven organization has to be able to measure its performance, compare that to 
a target level, and adjust its operations accordingly (Lillrank et al., 2004, p. 104). Lack of 
performance measurement will induce subjective assessment and rumours. Hence, 
performance measurement is one of the key tasks of industrial management. The ability to 
measure health care services enables recognition and development of deficiencies, and 
increased transparency and awareness of service quality among customers. (Parvinen, 
Lillrank, & Ilvonen, 2005, pp. 247–251) Since health care organisations are in general public 
organisations their performance cannot be assessed by profitability calculations as is 
commonly done for competitive market driven business organizations. Though due to the 
limited resources, the economic aspect is always present when assessing the performance of 
health care interventions, and hence the term economic evaluation is often used. (Gold et al., 
1996, p. 55) 

The performance assessment of health care services can be approached from a value-chain 
perspective (see Figure 4) (Peltokorpi, 2010). Within the value-chain perspective health care 
services are being produced with the available resources and the gained results can be 
measured on three different levels, which are outputs, outcomes, and value. The outputs are 
performed activities, such as the number of performed surgeries, written recipes, or patient 
visits, done in an attempt to improve the health of the patient. The actual changes in health, 
such as reduction in inflammatory values, improved mobility, or reduced mortality, are so 
called outcomes. In general, outputs are assumed to have positive effects on patients’ health, 
but this is not always true since a procedure might result in more severe side effects than 
benefits gained. (Lillrank et al., 2004, pp. 105–107) The final measure of a health care service 
is the value of the produced service. The value of a produced service is determined by 
considering all relevant outcomes and by assessing each outcome’s relative importance. 
Hence, value is essentially a patient’s perception of the combined benefits of all achieved 
outcomes. Because value gives an overall picture of the gains of the produced service it is 
the main interest when evaluating a health care service. However, measuring the actual value 
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produced with a service is very challenging due to the difficulty of determining the relative 
importance of each outcome. Basically this has to be done by conducting patient surveys. 
(Brazier, Ratcliffe, Salomon, & Tsuchiya, 2007, pp. 9–13) Hence, for gaining a complete 
assessment of an intervention’s health benefits, they would have to be assessed and reported 
by the patients (Garratt, Schmidt, Mackintosh, & Fitzpatrick, 2002). Even though, value can 
be determined by conducting patient surveys there exist multiple sources of biases which can 
compromise the reliability of value determination (Jacobs & Goddard, 2007). Furthermore, 
conducting patient surveys is also expensive and might not be possible, for example in case 
patients are suffering from severe disabilities (Mogyorosy & Smith, 2005, pp. 53–54). In 
such cases the analyst has to rely on outputs or outcomes (Jacobs et al., 2006, p. 22).  

 

Figure 4: Value chain of health care services (Peltokorpi, 2010) 

The actual economic evaluation of a service is done by comparing the consumed resources 
with the produced outputs, outcomes, or value. Resources are in general expressed in 
monetary terms, and can be regarded as the costs of production. When the costs of production 
are compared with the produced outputs the evaluation is defined as a cost-efficiency 
analysis; when the comparison is done with the achieved outcomes the evaluation is defined 
as a cost-effectiveness analysis; and a comparison with the gained value is defined as a cost-
utility analysis. (Brazier et al., 2007, pp. 9–13) Therefore, efficiency answers the question if 
the things have been done right, i.e. if the maximum level of performed activities has been 
executed with the available resources. Effectiveness and utility on the other hand, answers 
the question if the right things have been done, i.e. if the most effective and value adding 
procedures have been conducted. Therefore, a service might simultaneously be efficient and 
ineffective by producing a lot of the wrong kind of service. Since, producing a lot of wrong 
kind of service is of no good, greater effort has lately been placed on evaluating health care 
services based on effectiveness or utility. Though, it is important to remember that a service 
might as well be inefficient and effective by not optimally producing the right kind of service. 
Hence, it is important that a service is both efficient and effective. (Sintonen, 2007) 
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4.2. Basic principles of economic evaluation of health 
care interventions 

An economic evaluation of a health care intervention is most often conducted from a societal 
perspective, which means that all costs and outcomes relevant for the society are considered 
instead of limiting the analysis only to the patient’s or provider’s perspective. This is because 
health care services benefit in general the entire society. (Mogyorosy & Smith, 2005, pp. 34–
35) An economic evaluation analysis contains 6 main steps, which are i) defining the 
valuation problem and intervention, and recognition of the relevant health outcomes and 
costs, ii) recognition of alternative interventions, iii) operationalization of the outcomes, iv) 
measurement of the outcomes, v) monetary valuation of the resources, and vi) laying a rule 
for decision making (Sintonen, 2007). 

In the first step a detailed analysis of the new intervention is conducted and all relevant health 
outcomes and costs related to the intervention are recognized (Sintonen, 2007). In order to 
be able to make relevant outcome and cost variable selections it is necessary to have a clear 
understanding of the studied intervention (Rautava, Salanterä, Helenius, & Tofferi, 2009). 
The studied patient population should preferably be as homogenous as possible, in order to 
avoid different needs and consumptions of health care services within the study population 
(Mogyorosy & Smith, 2005, p. 41). The intervention should be depicted in an event pathway, 
which presents in concrete and well-defined steps different events of the intervention 
occurring at different time points, and linking the intervention to health outcomes. Both 
positive and negative health outcomes, i.e. side effects, should be considered. (Gold et al., 
1996, pp. 66–79) Preferably true health outcomes, such as mortality and quality of life, 
should be measured. If this is not possible proxies, such as changes in blood pressure or 
cholesterol levels, which are taught to correlate with true health outcomes, can be used 
instead. (Sintonen, 2007) In an ideal situation health outcomes are widely recognized and 
measured. However, some boundaries for the research need to be laid. If some outcomes have 
negligible impact on the study results those can generally be left out of the analysis. However, 
it is important that not only the availability of data dictate the choice of measurable units. 
There should be a balance between capturing all significant effects and keeping the analysis 
in a form of a manageable project. (Gold et al., 1996, pp. 66–79) Laying the boundaries for 
the research might be difficult also due to ethical problems. For example, consider an 
intervention which prolongs people’s lives by improving the survival from a specific disease. 
However, if people live longer the occurrence of a more costly disease might increase. Hence, 
the overall costs might actually increase due to the intervention. However, these costs are 
most often not considered due to ethical issues. (Gold et al., 1996, pp. 45–46) 

After the event pathway have been depicted and all relevant outcomes and costs have been 
recognized, the second step in the analysis is to recognize alternative methods to deal with 
the same problem as the intervention under interest. The comparable method is often the old 
method or some determined standard. (Sintonen, 2007) 
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The third step in the analysis is the operationalization of the outcomes, which means that the 
outcomes are transformed to measurable units. It should be decided how the relevant health 
outcomes determined in step one can feasibly be measured. (Sintonen, 2007) Ease of use, 
retest reliability, validity, sensitivity, and discriminatory power are important things to 
consider when operationalizing the outcomes (Gold et al., 1996, pp. 66–79). In case primary 
data is collected the measurement setup is important, since measurement can be considered 
as monitoring and might be opposed. Fear might as well exist that a management culture 
solely looking at production numbers will be established. Opposition and its causes are 
important to understand when planning the measurement, because acceptance of the 
measurement can be considered as important as the measurement itself. (Parvinen et al., 
2005, pp. 247–251) Secondary data, such as national statistics, may be used instead of 
primary data. Secondary data might not allow as detailed analysis as primary data, but it 
might be less expensive and more easily available. (Mogyorosy & Smith, 2005, p. 49) 

Once the relevant outcomes have been determined and operationalized, the next step is to 
conduct the measurement itself (Sintonen, 2007). The impacts of health care interventions 
have unfortunately many times been considered over very short periods. (Kivelä, 2006, p. 
30) A low-cost diagnosis, which leads to wrong kind of conclusions and unnecessary 
treatment, is not a cost effective intervention. However, a high-cost intervention is a bargain 
if decades of nursing home care can be avoided due to the intervention. (M. E. Porter & 
Teisberg, 2006, pp. 99–100) Furthermore, a new intervention contains a learning curve, 
which means that the results will improve once experience has been gained. For example, in 
case of organ transplantations a cost reduction of 50 % has generally been observed over the 
first four years. (Mogyorosy & Smith, 2005, p. 37) Hence, it is important that when 
conducting the measurement, data is gathered from a long enough time span. WHO 
recommends that all interventions are assumed to be implemented over a period of 10 years, 
but the costs and health effects should be followed as long as they occur. (WHO, 2003, p. 
27) However, frequently data is not available for the entire appropriate time period. In these 
situations the analyst has to rely on mathematical and simulation models, which increases the 
uncertainty of the analysis. (Gold et al., 1996, pp. 66–79) Furthermore, it might be 
problematic to compare interventions conducted in different calendar years or different 
countries, because regulations and practices might change over time or differ across countries 
(Mogyorosy & Smith, 2005, p. 37). 

The fifth step is to make monetary valuations of the used resources. Valuing the inputs is 
usually considered less problematic than assessing the outcomes. Market prices and standards 
can be used if available. (Sintonen, 2007) The time value of the consumed resources has to 
be considered as well and hence the value of the resources should be discounted to present 
value. (Jacobs et al., 2006, p. 29) In addition, to discounting the consumed resources the 
produced outcomes have to be discounted as well. For simplicity the outcomes are in general 
discounted with the same rate as the resources. (Gold et al., 1996, pp. 219–230) Additionally, 
one important aspect to consider when making monetary valuations of the used resources is 
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to avoid valuing resources which have already been considered in the analysis as health 
effects. An example of double-counting would occur if additional waiting time for a patient 
is considered in the analysis as costs from undone work and disutility from waiting. (Gold et 
al., 1996, p. 38) 

Finally, the last step in the analysis is to make a rule for decision making. Both evaluated 
health outcomes and costs should be considered and the differences between the examined 
interventions should be tested with statistical methods. (Sintonen, 2007) In case of health 
care interventions it is common that a small percentage of the patient population consumes a 
high percentage of the resources. Hence, the sample data is frequently skewed and statistical 
testing more challenging than if the data could had been assumed to be normally distributed. 
There is no clear consensus in the literature about what would be the most appropriate 
statistical testing method, however, the most commonly used are the student’s t-test, the 
parametric student t-test, the non-parametric Wilcoxon (signed rank) test, and the Mann-
Whitney U test. Each method has its limitations and the most appropriate method depends 
on the situation in question. Though statistical testing is important, it might be misleading 
for example if the sample size is too small. Hence, the decision-makers should assess whether 
the differences are meaningful and act accordingly. (Mogyorosy & Smith, 2005, pp. 61–62) 
Uncertainty analysis is a useful tool for this purpose. Moreover, uncertainty analysis is 
important since uncertainty always exist to some degree in an economic evaluation of a health 
care intervention. Uncertainty is for example caused by the chosen method and health 
outcomes, assumed discount factor, variation and size of the study population, and quality of 
data. One widely used method for handling uncertainty is sensitivity analysis. There exist 
different variations of sensitivity analysis, but the basic principle is that values of key input 
variables are varied and the caused variation in the output is examined. In a simple sensitivity 
analysis maximally three variables are changed at once and the size of variation is kept within 
the variables probable range. If the variables are varied until their critical values, the analysis 
is called a threshold analysis. An additional form of a sensitivity analysis is scenario analysis. 
In a scenario analysis the values of the variables are chosen assuming a best and worst case 
scenario, after which the outcomes of the scenarios are compared. Finally, uncertainty in an 
economic evaluation can also be assessed qualitatively through experts’ opinions. (Sintonen, 
2007) 

 

4.3. Assessment of health outcomes 

4.3.1. Issues with assessment of health outcomes 
The choice of the outcome metrics is the single most important thing when assessing health 
outcomes. However, it is very challenging to determine the most relevant outcomes of an 
intervention that should be measured. A common mistake is to base the choice of measurable 
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outcomes on the availability of data instead of relevance. (M. Porter, 2010) Due to the 
multidimensional nature of health outcomes it might be appropriate to use multiple outcome 
metrics, instead of just focusing on one. Additionally, an intervention might as well have 
other important aspects than health, for example social. (Rautava et al., 2009) It is also 
possible that a health care intervention simultaneously affects multiple outcome dimensions 
both positively and negatively (M. Porter, 2010). Considering nursing home performance 
research has actually shown that there exists only a very low correlation among various 
measures of outcomes, which means that one facility being marked as poor in one dimension, 
might excel in another one (Mor et al., 2003; Wait & Nolte, 2005). It is problematic to decide 
an appropriate number of performance indicators, since a too narrow focus of indicators may 
lead to erroneous, incomplete, or incorrect conclusions, when again a too broad focus may 
introduce confusion and be no more informative (Castle & Ferguson, 2010; Mor et al., 2003; 
Wait & Nolte, 2005).  

An alternative to use a number of separate performance measures is to create a composite 
indicator representing the overall picture of the intervention, i.e. measure the value of an 
intervention (Jacobs & Goddard, 2007). The main challenge to estimate the value of an 
intervention is to determine how the relative importance of different outcomes should be 
decided. Since the value of an intervention is essentially based on the patient’s perceptions it 
has to be determined through patient surveys. (Brazier et al., 2007, pp. 9–13) However, there 
exist multiple sources of biases which can compromise the reliability of these kinds of 
surveys (Jacobs & Goddard, 2007). First of all, a patient’s perception of value is not only 
affected by the actual ouctomes, but as well by the patient’s expectations and non-medical 
issues, such as access to care and friendliness of care giver (Peltokorpi, 2010). Secondly, an 
issue is that individuals value differently similar outcomes. For example, a health 
improvement that enables a patient to walk upstairs is more valuable for a patient living in a 
two-floor flat than for a patient living in a single floor flat. (Brazier et al., 2007, pp. 22–33) 

To overcome these issues, several different generic surveys, such as 15D and EQ-5D, have 
been created for measuring value. In these surveys a fixed set of relevant outcomes have been 
chosen and weights for the outcomes have been determined by taking into account the 
perceptions of the general public with the aim of gaining weights representing the perceptions 
of the average population. The chosen set of fixed outcomes, such as mobility, vision, and 
pain, is broad and considered to give a comprehensive picture of the state of health of a 
patient. The value of a given service is measured by conducting patient surveys utilizing these 
generic survey models. The patient assigns a value describing the amount of problems 
experienced related to each outcome. By combining the weighted values of each outcome a 
complete assessment of a person’s health can be gained represented by a single measure. 
(Brazier et al., 2007, pp. 9–13; Sintonen, 2007) For example, the EQ-5D survey consists of 
five different outcomes, which are mobility, self-care, usual activities, pain/discomfort, and 
anxiety/depression. The patient assigns a value between 1-3 for each outcome, where 1 means 
that the patient has no problems related to that outcome, 2 means that there are some 
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problems, and 3 that the patient has major problems related to that outcome. The state of 
health decreases as bigger issues for each outcome are observed, however, the magnitude of 
change is different for each outcome. For example, the state of health decreases from the 
optimal level of 1 with 0.036 points by assigning a value of 2 to usual activities and with 
0.094 points with a value of 3. The corresponding decreases in a patient’s health related to 
pain are 0.123 and 0.386. (Brazier et al., 2007, pp. 22–33) 

Though generic surveys improve the reliability of determining the value of a service, they do 
not come without issues. One such issues is who should value the different states of health? 
Currently the weights are obtained by letting particpants from the general public assign 
values for different health states by trying to imagine the level of discomfort they would 
experience at each state of health. Some researchers argue that the weights should be obtained 
from patients instead. (Brazier et al., 2007, pp. 112–118) Major differences in the evaluation 
of health states can be observed when comparing the evaluations done by patients and the 
general public. For example, according to a study made by Boyd (1990) patients living with 
colostomies valued their health as 0.92, while a sample from the general population valued 
them as 0.80. (Boyd, Sutherland, Heasman, Tritchler, & Cummings, 1990) Those who speak 
for patients valuing the health states believes that only patients who have actually 
experienced the state of health can reliably value it. Additionally, it is in the end the well-
being of patients that treatments aim to improve. On the other hand, those who speak against 
patients valuing the states of health believe patients cannot objectively assess the state of 
health, by either assigning a too high value for a dysfunctional state due to an adaption effect 
or a too low value by behaving strategically in order to ensure their access to treatment in 
future as well. (Brazier et al., 2007, pp. 112–118) In addition, according to Kahneman (2000) 
patients retrospective assessment of experienced discomfort of a procedure is more affected 
by memory than actual discomfort experienced in a procedure. Due to this a procedure is 
rated worse if it ends at a high level of discomfort than if the same procedure would continue 
and end at a lower level of discomfort. Hence, if the objective of a procedure is to reduce the 
patients’ memory of pain, a low peak intensity of pain and a gradual relief of pain would be 
more important than minimsing the duration of the procedure and the overall pain 
experienced during the procedure. On the other hand, if the objective is to reduce the actual 
experienced pain it would be favourable to execute the procedure more quickly, even though 
it would cause momentarily greater pain and leave the patient with a worse memory of the 
procedure. (Kahneman, 2000) In addition, to the described issues with determining the 
produced value of a service, it is significantly more expensive to conduct patient surveys than 
analysing outputs or outcomes (Mogyorosy & Smith, 2005, p. 49). 

Apart from choosing the outcome metrics and handling these variables, it is also relevant to 
define a threshold level above which a provider’s performance can be considered suspect. 
However, since there do not exist any clear indicators of adequate performance it is in many 
cases problematic to define an appropriate threshold level. For example, is it good or bad if 
it takes 30 minutes to conduct a surgery? Furthermore, in some cases both very low and very 
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high prevalence might indicate poor quality. For example, in a nursing home a high number 
of incidences might be reported if there is an inadequate number of staff and supervision. On 
the other hand, if patients are bound to their beds, there will be a very low number of reported 
incidences, but the patients will not be encouraged to maintain their physical condition unlike 
in the case of less strict supervision. For this reason some indicators are more continuous by 
nature (more is worse) and others are discontinuous (both very high and low incidence levels 
indicate poor quality). (Laine et al., 2005) 

An additional issue with assessment of health outcomes is that the outcome and the benefit 
of an intervention are not the same, because a patient may recover without a treatment as 
well. As a result, the analysis of a health care intervention should compare the effects with 
and without the intervention. However, such a comparison is generally impossible to make 
and the analysis relies instead on before versus after measurement, which is not the same as 
with versus without treatment. This issue is illustrated in Figure 5. The first graph depicts the 
changes in health statuses before and after a treatment with intervention A or B. The second 
graph shows the change in health status with and without interventions A or B. From the 
graphs we can see that by comparing the outcomes before and after the interventions, 
intervention B seems more effective (a gain of 0.2 units for B from ht-1 to hBt in comparison 
with 0 for A (hAt)). However, from the second graph we can see that intervention A is more 
effective, since it improves the state of health more than intervention B (a gain of 0.3 units 
for A (hAt with treatment and h0

A without) in comparison with 0.2 for B (hBt with treatment 
and h0

B without)). Nevertheless, because comparisons with or without a treatment is not 
possible to make in health care, the only practical option is to rely on before versus after 
measurement. However, it is important to recognize that this might introduce some bias to 
the analysis. (Jacobs et al., 2006, pp. 23–25) 

 

Figure 5: Change in health status: (A.) Before and after vs (B.) with and without treatment (Jacobs et al., 
2006, p. 25) 
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4.3.2. Algebra of effectiveness 
The outcomes of an intervention depend on four different factors, which are patient factors; 
random chance; treatment effectiveness; and quality of care (Figure 6). The quality of care 
and the treatment effectiveness are of interest when comparing the effects of different 
interventions. In order to concentrate the analysis on these effects, the impacts of patient 
factors and random chance should be minimized. (Ding, 2009) 

 

Figure 6: Algebra of effectiveness (Ding, 2009) 

A treatment has often multiple outcomes, out of which some are desired and some are not. 
An effective treatment is a treatment which results in the right kind of outcomes (Sintonen, 
2007). Quality on the other hand aims to respond the question of how well the outcomes of 
the treatment correspond with the treatment’s objectives. Even though broadly speaking 
quality expresses a patient’s satisfaction to a committed procedure, such a broad notion of 
quality is not applicable to health care interventions. This is because a patient might die in a 
high quality surgery as well as in a surgery of poor quality. Therefore, quality in health care 
has to be more narrowly expressed as how well the procedures have been executed according 
to the existing norms and guidelines. In respect to this, quality defects in health care can be 
divided to deviations, errors, and failures. A deviation means that a procedure has been 
executed, but not according to the given guidelines. An error occurs if an incorrect treatment 
procedure is performed due to an incorrect assessment, while omission of any step in a 
guideline indicates a failure. (Lillrank et al., 2004, pp. 105–109) 

Random chance dealt with the fact that a patient might be cured even without a treatment. 
The impact of random chance can be reduced by having a big enough sample population and 
collecting data over a long enough time period. Patient factors, on the other hand, referred to 
differences in the patient populations under study. The comparator group might be in a lower 
state of health than the other already before the intervention or the comparator group might 
be exposed to a bigger risk of being exposed to any undesirable outcomes. (Ding, 2009) For 
example, a young healthy individual is more likely to recover faster from a surgery than an 
old fragile individual, and pressure sores can be expected to be more common for bedridden 
patients than ambulatory patients. Challiner (2003) reported of an investigation where 
admissions to nursing homes from two hospitals had been compared. According to the initial 
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analysis a significantly higher number of admissions were experienced from the other 
hospital, nevertheless, when data on physical and mental functioning as well as gender were 
included in the analysis there were no significant differences in the admission rates. 
(Challiner, Carpenter, Potter, & Maxwell, 2003) This underlines the importance of taking the 
case mix into consideration when health outcomes are assessed. A popular way to level the 
playing field is by conducting a randomized clinical trial (RCT) where big enough sample 
populations are randomly formed and are expected to be adequately similar in nature. 
However, a RCT is many times not possible to conduct and in these situations risk adjustment 
has to be performed. (Ding, 2009) 

In order to perform risk adjustment the differences in patient populations have to be assessed. 
Standardized assessment instruments, such as the Resident Assessment Instrument (RAI), 
the Barthel Index, or the Abbreviated Mental Test (AMT), can be used for this purpose. 
(Challiner et al., 2003; Gray et al., 2008) There exist multiple different methods for 
conducting the risk adjustment and the choice of method depends on the research question to 
be answered, purpose of risk adjustment, and data availability (Ding, 2009). The simplest 
form of risk adjustment is exclusion, where patients with particular characteristics are simply 
removed from the study population. Another simple form of risk adjustment is stratification, 
where residents are divided into risk groups and different values are reported for the different 
groups. Both of these methods are easy to use and understand, but they are prone to error 
when the sample populations are small. Other more advanced methods for risk adjustment 
are statistical adjustment through logistic or ordinary least square (OLS) regression. (Arling 
et al., 2007) According to recent research multilevel models are more appropriate than these 
traditional regression analyses, when data is collected at more than one level. However, 
multilevel models have not yet migrated from academic to applied settings. (Jones et al., 
2010) 

Risk adjustment has lately received considerable attention. This is because risk adjustment 
should be taken into account, but on the other hand, if it is not appropriately carried out it 
might just do more damage by adjusting away true differences in the health outcomes. The 
key of risk adjustment is good quality data. (Arling et al., 2007) However, risk adjustment 
cannot be used if the comparable interventions are very different. As an analogy, risk 
adjustment cannot compare apples and oranges, but it can be used to increase the validity of 
results when comparing different apples. It is important to keep in mind that there is no such 
a thing as perfect risk adjustment and at its best risk adjustment provides an approximation 
of the true relationship between interventions and outcomes. (Ding, 2009) 
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4.4. Cost measurement and valuation  

4.4.1. Cost measurement 
Even though determining the costs of an intervention is considered less problematic than 
estimating the outcomes of an intervention, accurate cost measurement in health care is 
challenging as well (Jacobs et al., 2006, p. 29; Kaplan & Porter, 2011). This stems from the 
complexity of the care delivery, which involves multiple types of resources, such as 
personnel, equipment, space, and supply, each with different capabilities and costs. A 
patient’s path through the system is determined with his/her medical condition. The current 
systems highly fragmented nature complicates the pathway, since one patient with a specific 
medical condition is often being treated by multiple different specialists at multiple different 
locations. Even patients with the same medical condition may take different paths through 
the system, since the same medical condition can be treated using different procedures, drugs, 
devices, tests, and equipment. In order to create an accurate costing system, the total costs of 
all the resources used by a patient would have to be determined. This means that the sequence 
and duration of clinical and administrative processes used by individual patients would have 
to be tracked, a task which currently most hospital systems are unable to perform. (Kaplan & 
Porter, 2011) 

A cost analysis begins by accurately describing the intervention and recognizing all relevant 
costs of an intervention (Sintonen, 2007; WHO, 2003, pp. 35–36). A basic rule is that the 
greater the impact an item has on the costs, the greater should be the effort to estimate it 
accurately (Drummond, Stoddart, & Torrance, 1988; Mogyorosy & Smith, 2005, p. 49). In 
order to clarify the cost analysis, it can be useful to categorize the costs of an intervention. 
The main cost categories are: i) direct costs of the health care procedures, such as materials 
(drugs and equipment), staff, and use of assets (rooms, machines, devices); ii) direct non-
health care costs, such as social costs, time costs for patients (travel, wait, research and care), 
and time costs for caregiver; and iii) productivity costs (lost work for patient). (Drummond 
et al., 1988; Sintonen, 2007) The most important thing to consider when costs are categorized 
is that all relevant costs are included and that the formed cost categories do not overlap 
(WHO, 2003, pp. 35–36). If the objective is simply to compare two mutually exclusive 
interventions under study, the analysis is simplified in the sense that common costs are not 
considered since they will not affect the choice between the alternatives (Drummond et al., 
1988). 

For identifying the costs of an intervention there are two different approaches: micro-costing 
(or the bottom-up approach) and gross-costing (or the top-down approach) (Mogyorosy & 
Smith, 2005, pp. 47–48; Raulinajtys-Grzybek, 2014). The micro-costing method involves 
detailed identification of patient-specific cost components. Activity based costing (ABC) is 
one of the most popular micro-costing methods. The method breaks down the intervention 
into discrete activities and relies on the assumption that the resource consumption can more 
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accurately be determined by measuring the consumption of activities. Gross-costing on the 
other hand deals with costs at highly aggregated levels and determines (national) average 
costs on non-patient specific bases. (Mogyorosy & Smith, 2005, pp. 73–76) When choosing 
between the application of micro- and gross-costing there is usually a trade-off between 
accuracy of the cost information and feasibility of the data collection. The micro-costing 
approach produces more accurate results, but it comes at the expense of a more complex and 
costly measurement procedure. In general, micro-costing is favoured when estimating the 
costs of labour-intensive services where costs are highly dependent on the amount of care, 
when the care process consists of heterogeneous processes, or when there exist wide cost 
variation among patients. It can as well useful for estimating costs related to rare diseases or 
infrequent services Gross-costing on the other hand can be useful for estimating the costs of 
homogenous services, such as nursing home services. (Mogyorosy & Smith, 2005, pp. 47–
48; Raulinajtys-Grzybek, 2014) 

In order to better estimate the costs of nursing homes, so called Resource Utilization Groups 
(RUGs) have been created. The idea is to categorize patients in nursing homes to 
homogenous subgroups and assign specific cost weights for each subgroup. The currently 
active RUG-III consists of 44 main resident classifications. Each resident is classified into 
one mutually exclusive category. The model has been internationally tested and it has been 
considered as a valid tool for assessment of costs in nursing homes, even though the model 
is able to explain only approximately half of the variation in resource use in nursing homes. 
(Dellefield, 2006; Noro et al., 2001) 

4.4.2. Cost valuation 
A very central concept when valuing the costs of health interventions is the opportunity cost. 
The opportunity cost can be defined as the benefits forgone when pursuing a certain action. 
The reason why the opportunity cost is essential in cost assessment of health care 
interventions is that resources are limited from a societal perspective, and hence the real costs 
for a society of a consumed resource is the value of that resource in its next best use. (Gold 
et al., 1996, p. 36) Although theoretically the cost of a consumed resource should be 
estimated through its opportunity cost, it can be very costly and time consuming, and hence 
in practice the cost is often estimated by existing market prices (Drummond et al., 1988; 
Mogyorosy & Smith, 2005, pp. 63–64). At some instances accounting costs can be used as 
well. However, it is important to keep in mind the difference between economic value, and 
prices and accounting costs. First of all accounting costs are historical costs. Furthermore, a 
building or equipment that has been depreciated over time might have an accounting value 
of zero, but its economic value is not zero, since the building or equipment can have other 
uses as well. The market prices might deviate from economic value as well. The observed 
market prices might be higher than the economic value due to monopoly power or taxes, and 
they might be lower due to subsidies. Furthermore, the ministry of health might receive 
products at discounted prices or free of charge through donations. In these cases a value need 
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to be established which more closely represents the real economic costs of the products. 
(WHO, 2003, pp. 36–44) 

Traded goods are usually valued at international market prices. Traded goods are 
commodities, such as equipment, supplies and pharmaceuticals, which are available on the 
international market. The value of imported goods is reduced by the additional costs that arise 
due to their transportation. Personnel and buildings are examples of non-traded goods. 
Personnel labour costs can be determined using prevailing wage rates. However, they should 
be adjusted for distortions in the labour markets, such as very high or very low 
unemployment. Voluntary labour should in general be valued at the wage rate of personnel 
who would otherwise conduct the task. If the volunteer labour can be assumed to be always 
available, it can be valued at zero. In addition, for lost leisure time there is usually no value 
given. (WHO, 2003, pp. 36–44) The major capital assets, such as buildings, land, and more 
sophisticated equipment, are purchased at a single point in time and hence have to be treated 
differently from operating costs. The capital costs consist of two components, which are the 
depreciation over time and the opportunity costs of tying up funds. Capital costs can be 
valued with several different methods out of which annualization of the initial capital outlay 
over the useful life of the asset is considered the best. This method automatically incorporates 
both depreciation of the asset and the opportunity cost. An alternative method, which as well 
incorporates the depreciation and opportunity cost components, is to use market rates for 
rental of similar buildings or equipment. (Drummond et al., 1988) However, this method is 
applicable only if competitive rental markets exist, which is many times not the case, and 
hence WHO recommends the annualization method (WHO, 2003, pp. 36–44).  

If multiple different departments are using the same resources (buildings, administration, 
central laundry, medical records, etc.) they should be treated as overhead costs. There is no 
unambiguously right way to divide the overhead costs and the most appropriate method 
depends on the situation in question. (Drummond et al., 1988) Accurate results can be gained 
by using a micro-costing approach, such as the previously described ABC method 
(Mogyorosy & Smith, 2005, pp. 75–76). Kaplan and Porter suggest that the overhead costs 
should be allocated using time-driven activity-based costing (TDABC), which is a variation 
of the traditional ABC. Overhead costs are allocated with the TDABC by determining the 
costs of each activity and the quantity of time each activity uses. This allows for an even 
more detailed allocation of the overhead costs. (Kaplan & Porter, 2011) The gross-costing 
approach on the other hand produces less accurate estimates, but it is easier to conduct. An 
example of the gross-costing approach is flat rate costing. In this approach the total costs are 
simply divided with the total number of units of service produced (for example treated 
patients or total number of hospital patient days). (Mogyorosy & Smith, 2005, pp. 73–76) 
The effort that should be placed for allocating overhead costs depends on their relative 
importance for the overall cost analysis (Drummond et al., 1988). 
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When overhead costs are allocated and direct costs estimated, it is relevant to distinguish 
between average costs and marginal costs. The average cost is the total costs divided with 
the unit of output, while the marginal cost is the additional cost of producing one more unit 
of output. (Drummond et al., 1988) As many institutions report average costs of their 
operations, it would be tempting to determine the costs of a programme by simply 
multiplying the average length of stay caused by the programme with the reported average 
cost per patient-day. However, the usefulness of the average costs depends on the examined 
intervention. Average costs can only be used for truly average patients. Moreover, the 
usefulness of average costs depends on the time horizon of the intervention. Average costs 
include all costs, while short-run marginal costs only include variable costs. The short-run 
marginal cost might substantially differ from average costs if the intervention for example 
requires new investments. However, in the long-run all fixed costs become variable. Because 
health care programmes should be long-term projects, the costs should be estimated with 
long-run marginal costs, which include both variable and fixed costs. Long-run marginal 
costs are though difficult to estimate due to the prevailing uncertainty of the future. As a 
result, short-run average costs are often used as proxies for long-run marginal costs. 
(Mogyorosy & Smith, 2005, pp. 25–26) 

In addition to allocating overhead costs, another central issue related to the cost valuation of 
an intervention is the allowance of differential timing of costs. As already described capital 
costs should be annualized over their useful life. Because the useful life of equipment is 
highly dependent on technological change it is best to be conservative in the analysis by 
assuming short lives (around 5 years) for clinical equipment. Start-up costs, i.e. costs 
occurring while setting up the intervention, should be annualized over the lifetime of the 
intervention, which is usually assumed to be 10 years. Costs occurring in the future should 
be discounted to present value. (Drummond et al., 1988) For comparability WHO 
recommends to use a common discount rate of 3% for the base case and a discount rate of 
6% in the sensitivity analysis. (WHO, 2003, pp. 45–48) On the other hand, costs that are 
extrapolated from earlier years should be adjusted for inflation. A common inflationary 
measure for health interventions is as well recommended by the WHO. The indicator, which 
according to WHO most closely reflects the general price level of the resources used to 
produce health interventions, is the Gross Domestic Product (GDP) price deflator. It 
measures the average annual rate of price change in the economy and it is the broadest 
available measure of inflation. (WHO, 2003, pp. 36–44) 

A final thing that has to be considered when estimating costs of an intervention is the capacity 
utilization. If capacity utilization is not considered differences in costs might actually reflect 
differences in capacity utilization instead of true cost differences between interventions 
operated relatively efficiently. For example, the costs per patient of an intervention might 
appear to be high if it is undertaken in a hospital with low occupancy levels or vice versa. 
Hence, it is important that cost-effectiveness analysis should report the capacity utilization 
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that forms the basis of the estimates. Otherwise decision-makers will not be able to identify 
if poor results reflect excess capacity or poor cost-effectiveness. (WHO, 2003, pp. 45–48) 

 

4.5. Methods for economic evaluation 

4.5.1. Cost-minimisation analysis 
The most simple economic evaluation method is the so called cost-minimisation analysis 
(CMA). A CMA can be conducted if two interventions can be shown to have identical 
outcomes, i.e.  ∑ 𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑖𝑖𝑖𝑖 =  ∑ 𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑖𝑖𝑖𝑖𝑁𝑁

𝑖𝑖=1  𝑁𝑁
𝑖𝑖=1 . In such a case, the analysis can be 

simplified to consider only the costs (Brazier et al., 2007, pp. 9–10): 

 

Obviously the main advantage of this method is its simplicity (Briggs & O’Brien, 2001). 
However, this rare case where outcomes truly can be considered the same occurs very rarely 
and false assumptions of similar outcomes may give very misleading results (Sintonen, 
2007). The more comprehensively the outcomes under interest are being defined, the less 
likely it becomes that the compared interventions establishes equal outcomes. Hence, Briggs 
and O’Brien (2001) conclude in their article that it is inappropriate to conduct a CMA (or an 
outcome-maximization analysis) unless a study has been specifically designed to prove 
equivalence between the interventions under interest. One example of a situation where a 
CMA is applicable is the economic evaluation of benefits from introducing a generic drug. 
(Briggs & O’Brien, 2001) 

4.5.2. Cost-efficiency analysis 
A cost-efficiency analysis compares the produced outputs with the consumed resources. 
Since, different outputs consume different amounts of resources it is possible to assign 
different weights for different outputs based on consumed resources. Hence, it is possible to 
consider all outputs of an intervention when conducting a cost-efficiency analysis (Jacobs et 
al., 2006, pp. 22–39):  
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When speaking about efficiency it is important to denote the difference between efficiency 
and productivity. The concept of efficiency describes how well some inputs are turned into 
desired outputs taking quality into account. Unlike efficiency productivity is simply the 
relationship between produced outputs and inputs. (Jacobs et al., 2006, pp. 4 & 28) This 
means that if a company produces 2000 units of a product out of which 500 are deficient on 
week 1 and 1600 units on week with no defects on week 2, the company has been more 
efficient during week 2 but more productive during week 1.  

Because a cost-efficiency analysis examines the amount of performed activities instead of 
actual outcomes, it is possible that a lot of wrong kinds of activities are executed, i.e. a service 
is efficient but ineffective. However, a cost-efficiency analysis might give good results if 
there is good evidence that the measured activities on average lead to improved health. The 
measurement and data collection of outputs is in general easier than measuring outcomes, 
and hence more robust data analysis can be conducted using outputs in the analysis. Though 
it is important to keep in mind that in an efficiency analysis, an organization performing 
fewer activities with the same resources, will prove less efficient regardless of the reason 
behind the performance. An organization might have planned its processes in order to 
minimize its activities or it might produce better quality and hence have a lower occurrence 
of retakes and performed activities. (Jacobs et al., 2006, pp. 27–29) 

4.5.3. Cost-benefit analysis 
A cost-benefit analysis (CBA) compares the produced outcomes with consumed resources, 
by monetary valuing all health outcomes. Since both costs and effects are valued in the same 
units they can directly be compared (Gold et al., 1996, p. 28): 

 

Because costs and effects are expressed in the same unit a CBA can be used to investigate if 
benefits gained with an intervention exceed its costs (B – C > 0). This implies that the benefits 
of even a single intervention can be estimated. Hence, with a CBA it is possible to ensure 
that all interventions under study are all value increasing (B > C). (Folland, Goodman, & 
Stano, 2007, p. 72) In addition, a CBA can be used to value other than health related 
outcomes, such as environmental. As a result, a CBA has a broad scope of application. (Gold 
et al., 1996, p. 28) 

The huge problem with a CBA is in part the same which causes its benefits, and that is the 
dollar valuation of all health outcomes. The task is both ethically and methodologically 
problematic, which has caused the major focus of health economic valuation to rely on cost-
effectiveness analysis instead. (Gold et al., 1996, p. 28) Methods for completing this 
challenging task are the human capital, willingness to pay, or willingness to accept approach. 
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The human capital approach values life by taking the present value of all future earnings. In 
the willingness to pay approach a monetary value for health is obtained by asking individuals 
how much they could be willing to pay for life improving interventions. This approach 
obviously favours wealthy people and is as well limited by a person’s budget. The willingness 
to accept approach is similar to the willingness to pay approach, but it ask the question how 
much a person would have to be compensated in order to accept a decreased state of health. 
(Folland et al., 2007, pp. 77–83; Gold et al., 1996, p. 28) 

4.5.4. Cost-effectiveness analysis 
A cost-effectiveness analysis (CEA) compares two discrete intervention’s costs and 
outcomes. The measurement unit for the effectiveness is expressed as a change in a disease 
specific health outcome, such as life years saved, number of gallstone episodes avoided, or 
changes in blood pressure level. (Brazier et al., 2007, pp. 9–10; Sintonen, 2007) The central 
measure used in a CEA is the cost-effectiveness ratio (CE ratio), which is the difference 
between two alternatives costs divided by the difference in their outcome (Gold et al., 1996, 
p. 27):  

 

From equation 5 we can see that if two interventions have identical outcomes the formula 
can be simplified to only consider the costs of the interventions. Hence, a CMA can actually 
be considered as a special case of a CEA, where ∑ 𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑖𝑖𝑖𝑖 =  ∑ 𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑖𝑖𝑖𝑖 𝑁𝑁

𝑖𝑖=1
𝑁𝑁
𝑖𝑖=1 . 

Respectively a CBA can be considered as a CEA where all outcomes are valued in monetary 
terms. In a CEA some outcomes which are more reasonable to value in monetary terms are 
regarded as costs, while the actual health improvements of interest are regarded as outcomes. 
For example, the primary aim of an eye surgery might be to improve vision. In such a case 
the health related outcome of improvement in vision that the surgery contributes would be 
regarded as the outcome in the analysis, while such outcomes as length of stay or recovery 
time from surgery would be regarded as costs. (Brazier et al., 2007, pp. 9–13) 

An important requirement for a CEA is that only one outcome measure has to be chosen for 
the analysis, since the outcomes must be measured in the same units across both projects. 
The method can for example not be used when a treatment improves survival at the expense 
of reduced quality of life, or when two interventions improve multiple outcomes in different 
proportions. (Brazier et al., 2007, pp. 9–10) Hence, the method can be considered limited in 
the terms of questions it can address (Folland et al., 2007, pp. 72–80). However, the method 
can be considered adequate for comparing treatments of the same disease when a clear 
relationship with an outcome parameter and health can be found (Sintonen, 2007). Another 
drawback with a CEA is that it assumes that the comparable interventions produce more 
desirable outcomes than they consume resources and that the purpose of the study is to find 
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the most effective intervention. Without such an assumption it is possible that both 
interventions consumes more resources than they produce positive outcomes, and the study 
ends up choosing the better of two bad options. (Folland et al., 2007, p. 80) 

4.5.5. Cost-consequence analysis 
A cost-consequence analysis (CCA) is by definition an analysis in which costs and effects 
are comprehensively estimated but not aggregated into a single measure. (Brazier et al., 2007, 
pp. 9–19) Hence, it can be seen as an analysis consisting of multiple CEAs: 

 

According to Mauskopf (1998) economic evaluations may not be useful because the 
information is presented in an undesirable format for the decision maker or the data might 
answer the wrong kind of question. A cost-consequence analysis enables detailed inspection 
of the relevant costs and outcomes of an intervention, without the problem of summarizing 
the result into a single index, which blurs important consequences of the intervention. On the 
other hand, a clear consensus of an intervention’s superiority might be difficult to make if 
very many CE-ratios are computed, and if intervention A is better at some aspects while 
intervention B in some others. (Mauskopf, Paul, Grant, & Stergachis, 1998) 

4.5.6. Cost-utility analysis 
A cost-utility analysis (CUA) compares the costs of alternative interventions with their utility 
or ability to satisfy patient needs, implying that a CUA compares the use of resources with 
the value gained of interventions (Brazier et al., 2007, pp. 26–32; Gold et al., 1996, p. 8). 
Utility in a CUA is usually measured in terms of quality-adjusted life years (QALYs). With 
QALYs, survival and multiple aspects of quality of life are combined into a single measure 
of value. The underlying premise of QALYs are that the aim of health care is to keep people 
alive as long as possible and as healthy as possible. (Sintonen, 2007) 

The concept of QALYs is further explained with the help of Figure 7. The x-axis of the figure 
is represented by the time or length of life and the y-axis represents the quality of life, where 
1 represents a completely healthy state and 0 represents death. Any reductions in health, such 
as reduced vision, quality of sleep, or mobility, bring the index towards 0. The white area in 
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the figure represents the QALYs without treatment. It consists of three separate health states 
(1-3), which last for different periods of time (t1 - t3) with different qualities of life (V1 - V3). 
The QALYs without treatment are derived by multiplying the value for each health state with 
the time spent in the respective health state and summing up all the values for each health 
state (QALY0 = t1*V1 + t2*V2 + t3*V3). The QALYs with the treatment are derived in a 
similar fashion (QALY1 = t4*V4 + t5*V5 + t6*V6 + t7*V7). The difference between the 
treatments (QALY1 – QALY0) is represented by the grey area in the figure and is the object 
of interest in a CUA. The formulas utilized in a CUA can be summarized as follows 
(Sintonen, 2007): 

 

 

 

Figure 7: Determination of QALYs with two comparable interventions (Sintonen, 2007) 

Hence, even though CUA examines multiple health outcomes the measurement unit is 
represented by a single index. Since the requirement for a CEA is that the effectiveness of an 
intervention has to be measured in a single unit, CUA can as well be seen as a form of CEA. 
In the matter of fact, much of the literature makes no distinction between CUA and CEA. 
Instead CUA is described as a CEA using QALYs as measurement units. (Brazier et al., 2007, 
pp. 9–13; Sintonen, 2007) 
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QALYs make it possible to compare interventions with more than one outcome, interventions 
of the same condition with different health outcomes, and interventions for different kinds of 
health problems with different health outcomes. As a result, QALYs are considered to be the 
best measure of effectiveness in health care. (Brazier et al., 2007, pp. 9–13; Gold et al., 1996, 
p. 29; Sintonen, 2007) However, a CUA comes with drawbacks as well. First of all, the 
approach assumes that QALYs gained by different persons are of equal value. However, this 
is not the case and substantial deviations might occur. For example, an intervention that treats 
young people instead of old people tends to gain higher QALYs, since young people live 
longer than old. Secondly, the measurement process is complicated, expensive, and the 
results might be affected by psychological biases. Thirdly, when a CUA is conducted, 
individuals are only considering their own health and not what is in the greatest benefit for 
the society. (Folland et al., 2007, p. 84; Mogyorosy & Smith, 2005, pp. 53–54) Neither is a 
CUA able to take into consideration other than health related benefits. If non-health related 
benefits of an intervention are substantial, it might be appropriate to supplement a CUA with 
other kinds of analyses. (Gold et al., 1996, pp. 8–9; Sintonen, 2007) 

4.5.7. Summary of methods for economic evaluation 
The main advantages and disadvantages of each economic evaluation method used for 
evaluating health care interventions are presented in Table 2. A CMA, CEA, CCA, and a 
CUA can be considered similar with the distinct difference in how extensively the outcomes 
are examined. If the outcomes can truly be considered equal the evaluation can be simplified 
to a CMA. However, most often an intervention affects multiple outcomes in different 
proportions and the outcomes cannot be considered equal. When conducting a CEA the most 
significant outcome is chosen and the service is being evaluated based on that outcome. A 
CCA is slightly more complicated than a CEA because multiple outcomes are examined, but 
it is simpler than a CUA since the outcomes are not aggregated. Hence, the information 
content of the analysis increases from a CMA to a CUA, but simultaneously the complexity 
of the evaluation process increases.  
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Table 2: The main advantages and disadvantages of different economic evaluation methods used for 
evaluating health care interventions 

Method Main advantage Main disadvantage 

Cost-minimisation 
analysis 

• Simple • Outcomes are rarely 
truly same 

Cost-efficiency 
analysis 

• Answers how well the 
things have been done 

• Comprehensive 
assessment of executed 
outputs is possible 

• The outputs do not 
necessarily correlate 
with the outcomes 

• Do not consider the 
reason behind the results 

Cost-benefit 
analysis 

• Costs and benefits can 
directly be compared 

• Broad scope of 
application 

• Monetary valuation of 
health is challenging 

Cost-effectiveness 
analysis 

• The analysis examines if 
right things have been 
done 

• Only one outcome 
measure has to be chosen 

• Assumes the gained 
benefits are bigger than 
the consumed resources 

Cost-consequence 
analysis 

• Comprehensive 
assessment of outcomes 

• No clear rule for 
decision making 

Cost-utility 
analysis 

• Examines the produced 
value 

• Multiple aspects of life 
summarized in a single 
index 

• Complicated and 
expensive 

• Results might be biased 
due to psychological 
biases 

 

A cost-efficiency analysis and a CBA can be considered slightly different from the other 
evaluation methods. Similarly to the other methods a CBA examines the relationships of the 
produced outcomes with the consumed resources, but with the major difference of valuing 
all outcomes in monetary terms. If all outcomes can reliably be valued in monetary terms the 
information content of a CBA can be considered good. However, health related outcomes are 
in many cases difficult to evaluate in monetary terms. If there is great uncertainty in the 
monetary evaluation of health outcomes, then the information content of a CBA cannot be 
considered poor.  

Unlike the other evaluation methods a cost-efficiency analysis examines the relationship 
between the produced outputs and consumed resources. Hence, a cost-efficiency analysis 
examines the efficiency of the service instead of the effectiveness. Because an intervention 
might simultaneously be efficient and ineffective, by producing a lot of wrong kind of things, 
it is important that all produced services are in the first hand effective. On the other hand, by 
only examining the outcomes it is possible that the operations could be better organised and 
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the same outcomes could be achieved with less resources. Thus, a cost-efficiency analysis 
can be highly valuable once a service has been found to be effective or it is evident that an 
output produces favourable outcomes. In essence, the aim is to produce as much as possible 
of the right kind of services. Therefore, it would be useful to complement an analysis 
considering health outcomes with an efficiency analysis. 

 

4.6. Assessing overall service performance  
The balanced scorecard (BSC) is a widely used framework for companies to evaluate their 
performance from both financial and strategic perspectives (Hitt, Ireland, & Hoskisson, 2005, 
p. 394). The underlying idea of the BSC is that firms measuring their performance only with 
financial metrics will jeopardize their future in the sense that financial controls provide 
information about past actions and do not indicate drivers of a firm’s future performance. 
Hence, an appropriate balance of both strategic and financial controls, are needed. The BSC 
should not be used as a controlling system, but as a communication, information, and learning 
system aimed for achieving a common goal. (Kaplan & Atkinson, 1998, p. 376) 

The BSC contains four different perspectives: financial, customer, internal business 
processes, and learning and growth perspective. The financial perspective is concerned with 
a company’s growth, profitability, and risk from the shareholder’s perspective. These 
measures indicate if the implementation of a company’s strategy is contributing to bottom-
line improvement. Primarily the financial indicators give a picture of the economic 
consequences of actions already taken. The customer perspective deals with customer 
satisfaction; the internal business process perspective focuses on the critical value adding 
internal processes that a company must excel in; and the learning and growth perspective 
identifies the infrastructure needed for a company to create long-term growth and 
improvement. Typically, multiple measures for each of the four dimensions are used creating 
scorecards with around 25 measures. (Hitt et al., 2005, p. 395; Kaplan & Atkinson, 1998, pp. 
367–380) 

The most important thing about a BSC is that the chosen measures are reflecting features of 
an organisation that are critical for its success. These critical factors should be properties of 
the organisation in which it has to excel in order to be able to implement its strategy and the 
measures should give information if the organisation is on its way to fulfil its goals. (Varsio 
et al., 2008) It is also essential that there exists a clear chain of cause and effect relationships 
between the measures. The learning perspective should be measured by measures, which 
have the greatest impact on developing the internal business processes. The internal business 
process measures in turn should focus on those processes, which have the greatest impact on 
customer satisfaction, and similarly the measurement of customer satisfaction should be 
focused on the strategically most important customers with measures that are most 

38 



4. ECONOMIC EVALUATION OF HEALTH CARE INTERVENTIONS 
 

significantly related with a company’s ability to achieve its financial objectives. For example, 
ROCE might be a measure a company sees as relevant for translating the implementation of 
the company’s strategy. The main driver of ROCE might be repeated and expanded sales to 
existing customers resulting from a high degree of customer loyalty. It might turn out that 
customers highly value on-time delivery (OTD), which in turn is achieved by short process 
cycle times and high quality. A high degree of employee skill might again be required in 
order to excel in these processes. Hence, by training operating employees to reduce cycle 
times and improve product quality, a company could achieve a higher degree of OTD, which 
increases customer satisfaction resulting in improved financial results. These cause and effect 
relationships are illustrated in Figure 8. (Kaplan & Atkinson, 1998, pp. 367–380) 

 

Figure 8: Cause-and-effect relationships in a BSC (Kaplan & Atkinson, 1998, p. 377) 

Thus, a properly constructed BSC should reflect a company’s strategy by making a sequence 
of hypotheses about the cause-and-effect relationships between outcome measures and the 
performance drivers of those outcomes. Measurement of only outcomes do not reflect how 
the outcomes should be achieved and conversely, measuring only the performance drivers do 
not reveal if the operational improvements have led to improved financial results. (Kaplan & 
Atkinson, 1998, pp. 367–380) 

The BSC concept has as well been modified for different uses in health care. It is important 
to note that changing the model does not change the underlying idea of the model, which is 
to reflect strategy. (Voelker, Rakich, & French, 2001) It appears that the concept is 
generalizable to health care, since it has been applied to a diverse set of health care 
organizations and applications, including quality of care and outcome measurement (Zelman, 
Pink, & Matthias, 2003). Though, due to the many different stakeholder groups in health care 
the implementation faces some unique challenges. The key for health care organizations is 
to understand how they create value. Examples of measurement units used in BSC for 
traditional respective health care applications are presented in Table 3. (Voelker et al., 2001) 
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Table 3: Measurement units in traditional and health care applications (Grigoroudis, Orfanoudaki, & 
Zopounidis, 2012; Hitt et al., 2005, p. 395; Voelker et al., 2001) 

Perspective Traditional Health care applications 

Financial Cash flow 
Return on equity 

Cost reductions of services 
Inpatient/outpatient revenue mix 

Customer Percentage of repeat business 
Quality of communications 
with customers 

Number of patient complaints 
Percentage of readmissions 

Processes Asset utility improvements 
Changes in turnover rates 

Surgical capacity utilization 
Length of stay 

Learning  Development of new products  
Increases in employees’ skills 

Percentage of budget used for 
purchase of new technology 
Percentage of employees trained 

 

The BSC approach has been criticized for being too general, and managers having difficulties 
adapting it to their organizations. It has also been questioned if clear causal relationships 
actually can be found among the measurement dimensions. Furthermore, the setting of the 
target levels might be difficult. Expert opinions, historical numbers or comparison between 
other organizations can be made in order to set the target levels. (Grigoroudis et al., 2012)
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5. FRAMEWORK FOR ASSESSMENT OF HEALTH 
CARE SERVICES 

Ultimately the interest when assessing health care services is to estimate how much value a 
specific service is able to produce with given resources. However, direct estimation of value 
might not be possible or the estimation might be highly unreliable. In these cases it becomes 
necessary to approximate the produced value with the help of outcomes or outputs. The 
problem when comparing two interventions based on outputs is that the outputs might not 
result in desirable outcomes or that the interventions might produce similar outcomes with 
different kind of outputs. On the other hand, the problem when analysing the outcomes is 
that the studied interventions might affect multiple outcomes in different proportions. Hence, 
in order to gain an overall picture of the assessed intervention it is necessary to understand 
which outputs results in which kind of outcomes and how these outcomes contribute to the 
produced value. As an attempt to enhance the understanding of the relationships between 
outputs, outcomes, and value, the value-chain framework has been extended (see Figure 9). 

 

Figure 9: Extended value-chain of health care services  

In the extend framework it is assumed that one service can consist of multiple outputs, which 
can result in a plethora of outcomes. Multiple outputs might also contribute to the same 
outcome. For example, for treating back pain a doctor can prescribe painkillers to a patient, 
conduct a back surgery, or alternatively do both. In this case both outputs (performed surgery 
and prescription of painkillers) have the possibility to reduce the pain (outcome) of the 
patient. In addition to reduce pain these outputs are likely to contribute to other outcomes as 
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well, such as increased mobility and depression. Hence, a single output usually affects 
multiple outcomes. The magnitude of change in the different outcomes is obviously 
important for determining the produced value; however, the different outcomes are not all 
equally important. For example, reduced depression can generally be considered more 
important than the patient’s ability to perform usual activities. There might as well be 
individual differences among the different outcomes. One patient might for example prefer 
increased mobility over reduced pain, while another one prefers the opposite. Hence, the 
value of a given service can be seen as a weighted average of all outcomes affected by the 
service, where the perceived value differs for each patient depending on the patient’s 
preferences (weights) for the different outcomes.  
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6. MATERIALS AND METHODS 
This chapter explains how the gained results have been derived. First, the research process 
of the study will be described, after which an introduction to the case will be given by briefly 
presenting the service provider and the service procurer. In addition, the materials used in the 
study, the methods applied for assessing the performance of the examined medical practice 
service, and the main characteristics of the intervention will be explained. 

6.1. Research process 
The research process of this study is presented in Figure 10. The first step in the research 
process of this study was to gain an understanding of the research problem. This was 
accomplished by examining materials received of the case and studying performance 
assessment of health care interventions on a more basic level. The research questions and the 
scope of the study were formulated based on the identified problems. 

 

Figure 10: The research process of this study 

The aim of the remaining part of the study was to find answers for the formulated research 
questions. However, before the research questions could be answered the literature had to be 
extensively studied. It was necessary to gain an understanding of geriatrics, how elderly care 
services are organised in Finland, how health care services can be managed, and most 
importantly how the performance of health care services can be assessed. Hence, the 
literature review laid the foundation for the empirical part of this study, which would provide 
the answers to the research questions. 

An answer to the first research question, i.e. identifying the key performance indicators and 
key performance drivers for the medical practice services in nursing homes, was derived by 
conducting interviews with representatives from different stakeholder groups. After 
identifying the KPIs and KPDs a model for assessing the performance of medical practice 
services in nursing homes was developed. A suitable economic evaluation model for this case 
could then be decided by examining the developed model. Hence, the answer for research 
question two could be derived. The answer to the last research question, i.e. how the 
alternative service model performed in comparison with the traditional one, was generated 
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by analysing data gathered from the nursing homes with the developed model. Finally, the 
gained results were discussed and concluding remarks made. 

 

6.2. Setting 
For this case the performance of the Service X provided by Company X was assessed in the 
city of Vaasa, where the service was implemented for the first time in the year of 2012. 

6.2.1. Company X and Service X 
Service X is one of Company X’s services targeted for municipal customers. It covers 
provision of medical practice services to residents of nursing homes covered by municipal 
elderly care. Service X offers an alternative concept of organizing the medical practice 
services in nursing homes and according to Company X the service enables both a better 
quality of life for the elderly patients and cost reductions for the municipality. The service 
was developed in 2010 and has been experienced to date by 23 localities. A more detailed 
description of the service is provided in chapter 6.5.  

6.2.2.  Vaasa  
Vaasa is a city located on the west coast of Finland. With a population of 66 000 habitants it 
is on Finnish standards a medium-sized city. (Nestorova, 2014) The population aged 65 years 
and over accounted in Vaasa for 18.1 % of the population, which is slightly less than the 
national average (19.4 %) (Nestorova, 2014; Tilastokeskus, 2014).  

Service X was for the first time implemented in Vaasa in January 2013. At this time the 
service was implemented only in two nursing homes as a pilot study offering Vaasa the option 
to abandon the project in case they were not satisfied with the service. As the service was 
considered to have a positive impact on the nursing home care, it was implemented in 10 
additional nursing homes in January 2014. 
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6.3. Materials 
The materials of this study consisted of interviews and patient level data collected from 
Vaasa’s hospital information systems.  

6.3.1. Interviews 
Representatives from different stakeholder groups were interviewed in order to gain a broad 
and as objective picture of the case as possible. In total eight persons were interviewed, out 
of which two were company representatives from the service provider Company X, three 
were Vaasa city officials, and three were nurses working in nursing homes in Vaasa were the 
new service had been implemented. The interviews were held between 14-21.10.2014.  

6.3.2. Data 
Since an objective performance assessment was the aim of this study, the actual evaluation 
of the service was conducted on data obtained from Vaasa’s hospital information systems. 
Patient level data was gathered concerning the nursing home residents’ service usage of both 
primary and secondary care services. In addition, basic information concerning the patients’ 
age and gender, as well as time of arrival and departure to the nursing homes, was obtained.  

The object was to compare the service usage outside the nursing homes before and after the 
implementation of the service. For this purpose data was gathered before and after the service 
had been implemented. At the time of gathering the data the service had been in use over 23 
months (since 1.1.2013) in 2 of the examined nursing homes (Kirkkopuistikko and 
Ruukinkartano) and over 11 months (since 1.1.2014) in 10 of the nursing homes. In order to 
be able to estimate the overall performance of the service and make it comparable across all 
examined nursing homes data was gathered for equal long time periods for all nursing homes. 
As a result the before sample for two of the nursing homes (Kirkkopuistikko and 
Ruukinkartano) consisted of data from 1.1.2012 to 11.11.2012, and correspondingly for the 
10 remaining nursing homes from 1.1.2013 to 11.11.2013. Respectively the after sample for 
two of the nursing homes (Kirkkopuistikko and Ruukinkartano) consisted of data from 
1.1.2013 to 11.11.2013, and for the 10 remaining nursing homes from 1.1.2014 to 
11.11.2014. Hence, the before and after samples for all nursing homes consisted of 11 months 
of data before and after the service had been implemented. The before and after sample 
periods for all nursing homes are summarized in Table 4. 
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Table 4: The before and after sample periods for each nursing home 

Sample period Nursing homes 

Before 
   1.1.2012-11.11.2012 
   1.1.2013-11.11.2013 

 

Kirkkopuistikko, Ruukinkartano 

Carl och Carolina, Fylgia, Hemgården boende, Kaarlentupa, 
Klemettilä-koti, Krannila, Onnenkaivo, Villa Isolahti, 
Vähänkyyrön Eetu-koti, Vähänkyrön Eeva-koti 

After 
   1.1.2013-11.11.2013 
   1.1.2014-11.11.2014 

 

Kirkkopuistikko, Ruukinkartano 

Carl och Carolina, Fylgia, Hemgården boende, Kaarlentupa, 
Klemettilä-koti, Krannila, Onnenkaivo, Villa Isolahti, 
Vähänkyyrön Eetu-koti, Vähänkyrön Eeva-koti 

 

The sample sizes of each nursing home are presented in Table 5 and graphically in Figure 
11. In addition, to the number of patients over the sample periods the maximum capacity of 
patients each nursing home can hold at a single point of time is as well presented in the table. 
Hence, a big difference between the total number of patients over the examined time periods 
and the maximum capacity indicates a big turnover of patients.  

 

Figure 11: The number of patients over the analysed time periods in each nursing home. The patient 
capacity of each nursing home is as well presented 
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Table 5: The number of patients over the analysed time periods and the nursing homes’ maximum 
capacity of patients at a single moment of time 

Nursing home Capacity Number of patients 
[Before] 

Number of patients 
[After] 

Carl och Carolina 34 38 43 

Fylgia 22 66 68 

Hemgården boende 8 9 8 

Kaarlentupa 66 103 106 

Kirkkopuistikko 48 65 63 

Klemettilä-koti 20 24 21 

Krannila 28 11 10 

Onnenkaivo 35 43 45 

Ruukinkartano 38 49 49 

Villa Isolahti 60 73 79 

Vähänkyyrön Eetu-
koti 

7 10 8 

Vähänkyrön Eeva-
koti 

14 15 15 

TOTAL 380 506 515 

 

Considering the average age and the gender distribution of the two samples, they appeared 
very similar (the same applied on nursing home level). The average age of the patients in 
both samples was 85 years and approximately three quarters of the patients were females. 
The information is presented in in Table 6. 

Table 6: The average age of the patients and the gender distribution of both samples 

Sample Age [Average] Men [%] Women [%] 

Before 85 24 76 

After 85 23 77 
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6.4. Methods 

6.4.1. Qualitative methods 
The conducted interviews were semi-structured. Their primary purpose was to provide a 
detailed understanding of the differences between the traditional service model and Service 
X. In addition, an interest was to gain an overall picture of the elderly care in Finland, the 
nursing home environment, how the city officials and nursing home personnel had considered 
the new service, and what Company X considered to be the main challenges in implementing 
their service. Hence, the interviews laid the foundation for identifying the key performance 
indicators, the key performance drivers, and the cost drivers of the service.  

6.4.2. Quantitative methods 
The data was received in multiple different Excel-files. Because of the different timing of the 
expenses in the before and after samples all costs occurring in the before time period were 
multiplied with the change in health and social service price index from 2013 to 2014 
(1.008)2. In order to extract the relevant information from the data it was analysed in Excel 
using Excel’s built-in functions, pivot tables and VBA-coding. The conducted statistical 
analysis were primarily descriptive, however, statistical significances were as well 
investigated when enough data points were maintained on a nursing home level. Since it was 
of interest to determine if the difference between two data points measured on the same 
statistical unit (nursing home) was significantly different from zero, the statistical 
significances were investigated using paired t-tests. The null hypotheses were that the means 
of the differences between the before and after samples were statistically not significantly 
different from zero, implying that the conducted t-tests were two sided. 

 

6.5. Description of the implemented service model 
This description of the intervention is based on the interviews described earlier. The 
implementation of Service X implies that the clinical responsibility of the patients in the 
municipality’s nursing homes is transferred from the municipality to Company X. Even 
though Company X provides the municipality with medical practice services it does not 
provide the municipality with other services required in a nursing home, such as nursing or 
cleaning. However, training of the nurses and practical nurses is included in the service. 
Quick diagnostics and a medicine cabinet, including for example painkillers, are also 
introduced to the nursing home in conjunction with Service X.  

2 http://www.kunnat.net/fi/tietopankit/tilastot/kuntatalous/indeksit/Sivut/default.aspx 
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The aim of Service X is to treat the right patients, at the right time, in the right place. First, 
this means that the availability of the service is improved for the patients when they actually 
do need it, while service is restricted for the cases when there is a demand but no need. 
Second, it means that when there is a need of a service, the service is brought to the patient 
instead of the patient being forced to transfer in order to receive the service. The key for 
enabling this is that the patients’ service need is precisely being determined. Hence, the 
doctors are liable to know their patients on an individual level, which implies that long-term 
relationships between doctors, patients and nurses are essential. However, unlike with the 
traditional service model long-term relationships can be achieved, since the service is 
provided by committed and experienced doctors. 

The medical practice services in nursing homes can be divided into four different cases, 
which are initial examination, day-to-day care, emergency cases, and death. With Service X 
the patients’ initial examination is performed with great care since it lays the foundation for 
enabling a comprehensive understanding of a patient’s personal needs. Based on the initial 
examination the responsible doctor creates an individual treatment plan for each patient and 
a summary of each patient to Company X’s IT-system. In the traditional model the patients 
are examined as well, however not as extensively as with Service X, and no summary is 
created. 

The day-to-day care is with Service X foremost remotely managed. The doctors are 
physically visiting the nursing homes a few times per year, but they have a phone reception 
each week. During the phone receptions nurses discuss matters, which they consider 
important, and usually only minor changes are made to the treatment plans. The introduced 
quick diagnostics enables a more comprehensive evaluation of the patients at the nursing 
home without the necessity to transfer the patients to hospitals for simple procedures. The 
improved availability of information also eases the decision making during the phone 
receptions. When necessary, bigger adjustments to the treatment plans are carried through 
when the doctor is present at the nursing home. If new patients have arrived since the doctor’s 
last visit they are initially examined. Each patient obtains a preliminary treatment plan as 
soon as they arrive to the nursing home, but the treatment plan is evaluated with greater 
precision at the doctor’s presence.  

Another major difference with Service X in comparison with the traditional model is the 
management of emergency situations. With Service X a jour doctor is available around the 
clock to deal with emergency situations. The jour doctor is an experienced doctor who can 
quickly assess the patient’s service need by reviewing the summary report concluded by the 
responsible doctor or by prescribing some additional diagnostic tests with the quick 
diagnostics available at the nursing home. By identifying the service need of a patient it can 
be assessed if a patient can be treated at the nursing home or if a transfer to a hospital is 
necessary. Hence, many unnecessary transfers can be avoided. Furthermore, the medicine 
cabinet enhances the possibility to treat the patient at the nursing home by increasing the 
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availability of pharmacy. However, since prescription drugs cannot be prescribed without a 
doctor’s approval, the jour doctor plays a key role in enabling the utilization of the medicine 
cabinet. Also the constant availability of an experienced doctor reduces the pressure for the 
nurses. By knowing that there will always be available a doctor familiar with the patients it 
is easier for the nurses to bear responsibility. The jour doctor plays as well an important role 
in managing the death of the patients by enabling provision of pain killers during hospice 
care.  

While phone receptions are not available with the traditional service model more frequent 
physical admissions are pursued. However, great variability in the allocated time among 
different nursing homes might exist. Consequently, some nursing homes might be visited by 
a doctor twice a week, while in other cases doctors might visit a nursing home a few times 
per year. Obviously a uniform quality among different nursing homes cannot be achieved. 
Furthermore, successful care cannot be attained if the doctors do not know their patients.  

An issue with the traditional model regardless of the amount of allocated doctor time is the 
management of emergency situations. Especially problematic are out of office hours, i.e. 
nights and weekends, when a doctor is not available. In ambiguous situations during these 
hours the reduced staff level phases the urge to transfer a patient to a hospital for further 
research when the service need cannot be assessed by a doctor. In addition, complications 
occurring at office hours might be problematic if the doctor responsible for the nursing home 
cannot be accessed due to other duties. These kinds of transfers stress a fragile patient. An 
additional problem that might arise with the traditional model is the management of death. 
Particularly if a patient dies outside office hours, proper hospice care might not be available. 
As a result, the patient might have to be sent to the hospital for hospice care and possibly die 
later at the long-term.
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7. FINDINGS AND RESULTS 
This chapter presents the qualitative findings and quantitative results of this study. The 
findings are primarily based on analysis of the conducted interviews. The intent of the 
qualitative analysis is to create a model for analysing the studied services. The results, on the 
other hand, are based on data analysis. The objective of the quantitative analysis is to utilize 
the created model in order to assess the performance of the studied services.  

7.1. Qualitative findings 

7.1.1. Challenges of nursing home care in Finland 
The challenges of elderly care in Finland stem from a scarcity of qualified labour, limited 
resources, and a simultaneous rapidly ageing population. The supply of services does not 
meet the growing demand, which leads to longer queues. Additionally, because the 
requirements for accessing care have been tightened people arrive in worse condition to 
supported houses and nursing homes than before. This fact has not sufficiently been taken 
into account and these patients receive insufficient medical treatment in relation to their 
medical condition. This has led to an increased demand of medical practice services at health 
care centres and too much patients have accumulated to the highly expensive long-term ward.  

Another issue is that long-term care relationships at nursing homes have become increasingly 
rare. These long-term care relationships are particularly important for senior citizens, which 
benefit from a centralised care system where one party is responsible for the care, manages 
the information flow, and plans the combination of services on an individual patient level. 
Fundamental for successful care is that the doctors know their patients and are familiar with 
their patients’ illnesses. The risks of polypharmacy are increased if multiple specialists treat 
a patient without one single person managing the care. The reason behind the lack of long-
term care relationships is the high turnover of doctors, which again is caused by the Finnish 
educational system of doctors, requiring them to perform multiple short-term jobs at a variety 
of care units in order to specialise into a specific field of medicine. Furthermore, short-term 
employees are problematic in the sense that they might lack sufficient knowledge, be less 
motivated due to their uncertain future, and the training of new personnel is tiring and reduces 
the available time of other long-term employees responsible for the training.  

Further issues are caused by an uneven allocation of medical practice service among different 
nursing homes. This problem originates from the organisation of medical practice services in 
primary care. A municipality divides its medical practice services among its doctors and each 
doctor has multiple responsibility areas under management. Because many doctors are 
overworked they have to prioritize how they allocate their time among their responsibilities 
and time allocated to nursing home care is often among the first to be reduced. As a result, 
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nursing homes under the responsibility of overworked doctors do not receive enough 
attention, while other nursing homes might receive adequate services. Since the service is 
funded with tax incomes it is important that each patient is being treated equally. If patients 
are not receiving medical practice services according to their medical condition they will 
eventually be transferred to the place where they will receive this service, i.e. the community 
health centre and the long-term ward. Hence, the poorly organised care results in unnecessary 
transfers. These are problematic since they stress a fragile elderly patient and when a patient 
is being treated in any other place than the nursing home the patient acquires multiple places 
of care.  

Yet another issue with the elderly care in Finland is associated with the municipalities’ 
procurement process. Problems arise if municipalities have insufficient knowledge 
concerning the requirements of the procured service. If the special features of elderly care 
are not considered this results in the procurement of wrong kind of services. Hence, to enable 
successful treatment and cost reductions it is important that municipalities are well aware of 
what kind of service they need.  

7.1.2. Model for performance assessment of nursing homes 
The first step when analysing the examined intervention was to construct a care pathway (see 
Figure 12) of the care process. Since the patient population in a nursing home consist of 
patients with chronic conditions that cannot be cured, the operations management of nursing 
home care can in the first place be considered to deal with the care mode (see chapter 2.3). 
The aim in the care mode is to maintain an optimal quality of life by providing care on regular 
basis. An adequate amount of care should be delivered in order to avoid complications, 
however, care should not be provided beyond a level which only has a marginal impact. 
These theoretical concepts for managing the care mode were considered when identifying 
the major events required for achieving the objects of care and potential undesirable 
outcomes caused by inadequate or unnecessary provision of treatment. In addition, the major 
events, undesirable outcomes, and the main objectives of care from a managerial perspective 
were identified with the help of the interviews, bearing in mind the specific features of 
geriatrics presented in chapter 3.2.  

By utilizing the information gained from the interviews, the care pathway was divided into 
three major phases, after which the main procedures within each category were identified, 
and finally the relationships between each procedure were determined. The first of the three 
phases is the initial phase, which deals with the events of a patient arriving to a nursing home 
and the construction of a solid treatment plan based on the initial examination. The next phase 
in the care pathway is the care phase, which deals with the actual day-to-day care. Since the 
patients at nursing home are fragile and weak some complications are inevitable. In case of 
a minor complication the patients are treated at the nursing home. The cause of the 
complication is assessed and the patient is returned to day-to-day care after some adjustments 
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have been made to the treatment plan. If the complication still prevails, some further 
adjustments are made in an iterative fashion until an appropriate balance of care has been 
achieved. In case a major complication occurs the patient is transferred to a hospital with 
better prerequisites to treat the patient. After a successful treatment the patient is returned to 
the nursing home. Some adjustments to the patient’s treatment plan are made in case the 
condition was caused by inadequate treatment or if the complication caused some changes to 
the patient’s health which have to be considered when providing care in the future. The care 
pathway ends in the end phase, which deals with the death of the patients.  

 

Figure 12: Care pathway and identified KPIs of medical practice services in nursing homes 

Each phase has its own distinct objectives, which have to be met in order to achieve optimal 
care. The objective of the initial phase is to achieve a comprehensive understanding of patient 
needs, the objective of the care phase is to maintain a stable condition, and the objective of 
the end phase is to enable a peaceful death at the nursing home. Since, a peaceful death cannot 
be enabled unless the care phase is properly managed, and because the care phase again 
cannot be successfully executed without a proper understanding of the patient needs, the 
success of fulfilling the object of each phase is dependent on the preceding phase. This 
underlines the importance of a comprehensive management of the care at nursing homes.  

The solid lines in Figure 12 represent the ideal case when the objectives of care are met, 
while the dotted lines represent undesirable outcomes caused by either inadequate or 
unnecessary treatment resulting in the treatment’s failure to fulfil the given objective. First, 
an undesirable outcome might emerge if there is a considerable delay in conducting the initial 
examination and hence in constructing the treatment plan. On the other hand, even if the 
initial examination is done early undesirable outcomes might arise if the initial examination 
has been poorly executed. The undesirable outcomes resulting from a delayed or poor initial 
examination is an avoidable major complication. The same undesirable outcome of an 
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avoidable major complication might as well result if adjustments to treatment plans in case 
of minor complications are not executed. An inadequate care of minor complication will 
eventually result in major complications. Unlike the first two undesirable outcomes, the third 
outcome is not caused by an inadequate level of care, but actually the opposite. The third 
undesirable outcome is an unnecessary transfer of a patient to a hospital when there actually 
was no need for the procedure. The fourth undesirable outcome is again a result of inadequate 
care. A penalty occurs if the treatment of a patient is completed at a hospital, but the nursing 
home cannot readmit the patient because the doctor responsible for the nursing home has 
been unable to receive the clinical responsibility of the patient. This might be a result of a 
too busy doctor who simply has not had adequate time to assess the patient’s readmission to 
the nursing home. The final undesirable outcome in the care process considers patient deaths. 
The object of enabling a peaceful death is not attained if the patient is transferred to a hospital 
to die. If a patient’s condition is severe enough that death has become unavoidable, the patient 
should not be transferred to a hospital. In such a case a transfer to a hospital is a symptom of 
misjudged patient needs and provision of unnecessary treatment. Because the outcomes 1, 2, 
and 4 could have been avoided by provision of care they can be classified as cases when the 
level of treatment has been inadequate. On the other hand, outcomes 3 and 5 are a result of 
provision of care when there is no need, and hence these outcomes can be classified as 
provision of unnecessary treatment with a marginal impact, or actually a negative impact on 
the patient’s health. 

7.1.3. Operationalisation of the measurement variables 
The five described outcomes just described can be considered as the key performance 
indicators for assessing the medical practice service in nursing homes. In order to be able to 
measure the service performance the outcomes need to be operationalized, i.e. transformed 
to measureable units. The operationalisation of the variables is made by considering how the 
outcome in question could be measured within the scope of the available data.  

The operationalized measure for the first outcome is the time it takes when a new patient has 
arrived to a nursing home until the patient is for the first time sent to either the secondary 
care or the primary care long-term ward. Ideally the timing of the initial examination should 
have been considered, but data was not available for that. However, the conducted 
measurement provides information of the initial examination in two different ways. First, if 
patients are regularly sent earlier to the hospital model it might be a sign that the doctors 
should be visiting the nursing homes more frequently in order to conduct the initial 
examinations more regularly. Second, if a big number of the new patients have not been sent 
at all to the hospital within the sample period it could be a signal of a high quality initial 
examination. 

The operationalization of the second outcome is a bit more problematic since major 
complications can be expected even in the ideal case. The overall number of major 
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complications can be measured by examining the number of prolonged transfers to a hospital, 
i.e. transfers to either the secondary care or the primary care long-term ward. However, an 
examination of these events does not provide information on which cases would have been 
avoidable. Because such information is not available the only option is to measure the overall 
number of procedures. Nevertheless, if the compared samples have a similar case-mix it 
could be assumed that a higher prevalence of these procedures is an indication of poorer 
quality care. In addition to these procedures, also the amount of ambulance transfers is 
accounted as a major complication.  

The third outcome is operationalized by examining the number of emergency duty visits, 
which did not result in a prolonged stay at the hospital. As with the previous outcome this 
measurement has some shortcomings, since it cannot be expected that all emergency duty 
visits that have not resulted in a prolonged stay at the hospital have been unnecessary. 
However, if there is a large number of emergency duty visits without any follow-up 
procedures it could be expected that at least some of the issues could have been managed at 
the nursing homes. 

The operationalization of the fourth outcome is more straightforward and is simply the size 
of the clinic ready penalties. Finally, the operational metric of the fifth outcome is the number 
of patient deaths at a hospital in comparison with the number of patient deaths at the nursing 
homes. Since, it is desirable that the patients die at the nursing homes a bigger proportion of 
deaths at nursing homes is a positive outcome. The operationalisation of each of the 5 KPIs 
is summarized in Table 7. 

Table 7: Key performance indicators of medical practice service in nursing homes 

KPI Operationalization 

1. Days until first hospital visit 
Number of visits to hospital before initial examination 

2. Number of secondary care visits and primary care long-term ward periods 
Number of ambulance transfers 

3. Number of emergency duty visits without any follow-up procedures 

4. Size of clinic ready penalties 

5. The ratio of deaths at hospital  

 

After all KPIs had been operationalized they were further analysed with the help of the 
information gathered from the interviews. At this time the analysis considered which factors 
or performed activities (i.e. outputs) affected the identified outcomes. Hence, these outputs 
could as well be classified as key performance drivers. Six KPDs emerged from the 
interviews as significantly important for the success of the medical practice service. Without 
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considering the order of importance, these were the frequency of the responsible doctor’s 
physical visits to the nursing home; the availability of diagnostic equipment at the nursing 
home; the amount of common time among different specialists; the responsible doctor’s 
provided reception time; the availability of pharmacy at the nursing home; and the 
availability of the jour doctor. These KPDs are presented in Table 8. 

Table 8: Key performance drivers of medical practice services in nursing homes 

KPD Operationalization 

1. Frequency of responsible doctor visits 

2. Number of diagnostic procedures executed at NH 

3. Hours of common time with different specialists 

4. Hours of reception time with responsible doctor 

5. Number of prescribed painkillers at NH 

6. Hours jour doctor available 

 

The frequency of the responsible doctor’s physical visits was considered important, because 
patients are at these visits comprehensively examined and if new patients have arrived since 
the last visit they are initially examined. The availability of diagnostic equipment at the 
nursing homes again was considered important, since increased availability implied that a 
greater number of diagnostic procedures could be executed at the nursing home and that more 
information of the patients’ health could be obtained. Furthermore, because geriatric patients 
are prone to a variety of different health related issues it is important that inputs from multiple 
different specialists are considered. However, in order to avoid fragmentation of care it is 
essential that the inputs from different specialists are managed through a single organ, i.e. 
the responsible doctor. For example the need of prescribing antidepressants to a patient 
should be assessed jointly by the responsible doctor and a psychiatric. Hence, common time 
among different specialists was considered as another KPD. The responsible doctor is the 
key responsible person for managing the day-to-day care and the responsible doctor’s 
capability to manage this task can be determined by the amount of time allocated for this 
task. Thus, the reception time of the responsible doctor formed an additional KPD. The 
remaining two KPDs were the number of prescribed painkillers at the nursing home and the 
hours the jour doctor was available. These were both particularly important for managing 
emergency situations. In case a patient’s primary issue was intolerable pain the painkillers at 
the nursing home could prevent a transfer to a hospital by relieving the sensation of pain. The 
jour doctors on the other hand were important for assessing the service need of the patients 
in emergency cases.  

In addition, to identifying the KPIs and the KPDs, the cost drivers were as well identified. 
These CDs were derived by making assumptions of which kind of resources would primarily 
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be required for improving the KPDs. All KPDs requiring workforce were assumed to be 
impacted by the amount of hours allocated for the workforce. The workforce required for the 
medical practice services at nursing homes are responsible doctors, jour doctors, and other 
specialists. Even though the nurses and practical nurses do not include to the medical practice 
services, the doctors need to make close cooperation with the staff who actually executes the 
treatment plans. Because it is in the responsibility of the medical practice service provider to 
assure that the staff executes the treatment plan as planned by the doctors, staff training 
sessions is as well an important cost driver. Finally there exist cost drivers for managing the 
supply of resources to the nursing homes. In order to conduct diagnostic procedures at the 
nursing homes new equipment has to be purchased. Similarly in order to enable the 
prescription of painkillers at the nursing home the supply of painkillers need to be managed. 
Even though the patients pay for their consumption of drugs the maintenance of a supply of 
painkillers can be assumed to require monitoring and procurement, and hence additional 
costs. The operationalized measures of all the CDs are presented in Table 9. 

Table 9: Cost drivers of medical practice services in nursing homes 

CD Operationalization 

1. Budget allocated for purchase of new equipment 

2. Hours allocated for the responsible doctor 

3. Hours allocated for staff training sessions 

4. Hours allocated for other specialists 

5. Number of painkillers available at NH 

6. Hours allocated for jour doctors 

 

7.1.4. Assessing the overall performance of medical practice 
services in nursing homes 

The final step for constructing the theoretical model for performance assessment of nursing 
homes was to form causal predictions between the identified KPIs, KPDs, and CDs. Hence, 
chains of cause and effect relationships, where the KPIs could be explained with some KPDs 
and where the KPDs could be explained with some CDs, were constructed. These chains 
were formed by considering each outcome separately. The model consisting of all cause and 
effect relationships is presented in Figure 13. 

The first outcome, i.e. the number of visits to hospital before the initial examination, was 
considered to be affected by the frequency of responsible doctor visits to the nursing home 
and the number of diagnostic procedures executed at the nursing home. A high frequency of 
visits was assumed to imply that a small time slack in the initial examination and hence 
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reduced risk of major complications. Similarly the risk of major complications before the 
initial examination was assumed to be reduced if a high number of diagnostic procedures 
could be executed at the nursing home, because more information of the patients could be 
obtained without the initial examination and this was assumed to give an approximation of 
the skill level of the nurses at the nursing home. Hence, a longer time slack in the initial 
examination could be accepted. The CD required for increasing the frequency of visits by the 
responsible doctor was hours allocated for the responsible doctor. Correspondingly the CDs 
required for increasing the amount of diagnostic procedures performed at the nursing home 
were budget allocated for purchase of new equipment and hours allocated for staff training 
sessions. The object of these training sessions should be to teach the staff to utilize the 
acquired equipment. 

The number of minor complications developing into major complications was the second 
examined outcome. This outcome was assumed to be affected by the frequency of responsible 
doctor visits, number of diagnostic procedures executed at the nursing home, hours of 
common time with different specialists, and hours of reception time with responsible doctor. 
First of all, since the responsible doctor is the key responsible person for managing the day-
to-day care of the patients it is rather obvious that an increase in the number of provided 
reception hours should reduce the number of minor complications developing into major. 
The number of executed diagnostic procedures will increase the available information for the 
responsible doctor and hence facilitate better decisions during the receptions. On the other 
hand, some issues might not be evident and it might be impossible for the responsible doctor 
to remotely assess them, when a physical admission is required. Furthermore, since the 
patients are prone to a variety of different health related issues common time with different 
specialists are as well required for obtaining a balanced care. The CDs impacting these KPDs 
were the budget allocated for purchase of new equipment, hours allocated for the responsible 
doctor, hours allocated for staff training sessions, and hours allocated for other specialists. 
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Figure 13: Model for performance assessment of medical practice services in nursing homes 
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The third cause and effect chain was constructed around the unnecessary transfers. These 
were assumed to be affected by the number of diagnostic procedures executed at the nursing 
home, hours of common time with different specialists, number of prescribed painkillers at 
the nursing home, and hours the jour doctor was available. An unnecessary transfer results 
in essence if the service need has in an emergency situation been wrongly assessed. 
Therefore, it is first of all important that someone is available to assess the service need, 
which is the jour doctor’s responsibility. In order for the jour doctor to be able to assess the 
service need the responsible doctor knowing the patients has to disseminate the patients’ 
service need. As a result, common time among these specialists is important for reducing 
unnecessary transfers. Once the jour doctor is aware of a patients service need the diagnostic 
equipment available at the nursing home can enable a more precise assessment of the 
situation. If the emergency situation is real and caused by intolerable pain the problem can 
be solved by the jour doctor prescribing some painkillers. These four KPDs were collectively 
assumed to depend on all identified CDs. The number of prescribed drugs was assumed to 
depend on both the number of available painkillers at the nursing home and the hours 
allocated for jour doctors. This was because the painkillers cannot be prescribed without the 
availability to a doctor.  

The fourth examined outcome was the size of the clinic ready penalties, which is mostly 
affected by the availability of a doctor. Hence, the size of the penalties was assumed to 
depend on the availability of the jour doctors. In addition, it was considered important that 
the jour doctors were well aware of the treated patient’s situation. Hence, the hours of 
common time spent with different specialists, especially jour doctors and responsible doctors, 
was as well considered important. The CDs for these activities were as previously mentioned 
the hours allocated for the responsible doctor, hours allocated for other specialists, and hours 
allocated for jour doctors.  

The fifth and the last examined outcome was the number of deaths at a hospital.  Similarly 
as with clinic ready penalties this outcome was assumed to be primarily dependable of the 
availability of jour doctors to assess the service need and hours of common time with 
different specialist, i.e. how well the responsible doctor had expressed the service need of the 
patient to the jour doctor.  

The resulted model is in essence a balanced scorecard where the CDs represent learning, the 
KPDs processes, and the KPIs customer related outcomes. The valuation of these outcomes 
will form the last dimension of the BSC, i.e. the financial. To determine if this theoretical 
model is valid and if it can be generalized for the case of assessing medical practice services 
in nursing homes it need to be tested with quantitative data. 
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7.1.5. Methodology for economic evaluation  
The economic evaluation is conducted by comparing the used resources with the gained 
outcomes or alternatively with the performed activities. However, the analysis of the service 
cannot in this case be based on the outputs, due to the major differences between the two 
service models. One hour of doctor service with Service X cannot be considered to have 
equal effects as one hour of doctor service with the traditional model. Hence, a cost-
efficiency analysis is not suitable, and instead the nature of the outcomes determines which 
method of economic evaluation can be applied to evaluate the service.  

Because the two service models cannot be considered to produce equal outcomes, the cost-
minimisation analysis is ruled out. Neither is the cost-effectiveness analysis applicable, since 
more than one outcome can be expected to be relevant for assessing the service performance. 
A cost-consequence analysis on the other hand could be applied. Similarly the value of the 
service could be estimated with patient surveys and hence a cost-utility analysis could in 
theory be applicable. However, for this case the cost-utility analysis is not suitable, since the 
aim is to objectively assess the service performance. Another suitable option for performance 
assessment of the service in this case is to conduct a cost-benefit analysis. Even though, all 
outcomes cannot separately be monetary valued they can be monetary-valued on an 
aggregated level (for example the measurement of the overall costs of secondary and primary 
care is informative for the outcomes 1,2, and 5). Because a cost-benefit analysis is more 
informative than a cost-consequence analysis, the economic evaluation in this study has been 
conducted utilizing the cost-benefit analysis, but additional non-monetary information has 
also been analysed in order to strengthen the analysis. The conclusions made of each 
economic evaluation method’s suitability of assessing the service are summarized in Table 
10. 

Table 10: Suitability of method for economic evaluation in this study 

Method Suitability Motivation 

Cost-minimisation 
analysis 

NO The outcomes cannot be considered equal 

Cost-efficiency 
analysis 

NO Major differences in the service arrangement 

Cost-benefit 
analysis 

YES The outcomes can be expressed in monetary 
terms 

Cost-effectiveness 
analysis 

NO Multiple outcomes 

Cost-consequence 
analysis 

YES It is possible to conduct multiple separate CEAs 

Cost-utility 
analysis 

NO An objective model is of interest 
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7.2. Quantitative results 
In order to evaluate the studied interventions utilizing a cost-benefit analysis the identified 
key performance indicators and costs were analysed.  

7.2.1. Outcome analysis 
In the qualitative analysis five factors were identified as KPIs (see Figure 12 for the 
identification of the KPIs and Table 7 for a description of the operationalized KPIs). In this 
chapter each of these KPIs will be analysed within the scope of the available data.  

The first analysed KPI was the impact of the frequency of the initial examination and the 
quality of that examination. The amount of new patients in the Before-sample were 168 and 
in the After-sample 105. In order to assess the effect of the frequency of the initial 
examination the time difference between a new patient’s arrival to a nursing home and the 
first hospital visit for that patient was estimated. The longer the time difference, the less likely 
it becomes that the hospital visit has been conducted before the initial examination. The 
examined hospital visits were visits at the secondary care and long-term ward periods at the 
primary care. The average time differences from a patient’s arrival to that patient’s first 
hospital visit are presented in Figure 14. In these averages are only considered patients which 
underwent any kind of procedure. 

 

Figure 14: The columns represent the time on average it takes for a new patient to be sent to the secondary 
care or end up at the primary care long-term ward. 

The quality of the intervention, on the other hand, was assessed by estimating how many 
percentages of all the new patients underwent any kind of procedure during the sample 
period. The lower the amount of patients who underwent any kind of procedure during the 
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sample period, the higher could the quality of the initial examination expected to be. This 
information is presented in Figure 15.  

 

Figure 15: The percentage of new patients which underwent a procedure within the sample period 

The same information as in Figure 14 and Figure 15 is numerically presented in Table 11. In 
addition to the information presented in the figures, in the table is as well presented the 
median of the days until the first procedure. This is to show if a high or low average has been 
driven by a few outliers. 

Table 11: In the table is presented the median and the time on average it takes for a new patient to 
undergo a procedure at the secondary care or end up at the primary care long-term ward. In addition, 
the percentage of new patients who did not undergo any procedures over the corresponding sample 
periods is also presented. 

 
Unit of measurement 

 
Secondary care 

 
Primary care  

 Before After Before After 

Days until first procedure 
[Average] 

212 183 222 113 

Days until first procedure 
[Median] 

110 91 121 55 

Patients with procedures [%] 32 % 19 % 20 % 11 % 

The second analysed KPI considered the major complications. Since, it was not possible to 
identify preventable major outcomes from unpreventable in this study all major outcomes 
have been analysed. These were secondary care procedures, primary care long-term ward 
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periods, and the amount of ambulance transfers. Figure 16 presents the total costs from 
secondary care and primary care periods for each nursing home scaled with their capacity. 
For testing if the difference in the costs for each nursing home was statistically significant 
paired t-tests were conducted. The paired t-test for the secondary care was 0.004 and for the 
primary care 0.016, indicating that the difference in both were statistically significant on a 
5% level and in case of secondary care even on a 1% level. 

 

Figure 16: The costs from secondary care procedures and primary care periods for each nursing home 
both before and after 

The third quantified major outcome was the amount of ambulance transfers. The prevalence 
of these transfers and correspondingly their costs are presented in Figure 17. Since, KELA 
paid 88.8% of the transfer costs in 2013 and 89.3% in 2014 the costs for KELA and Vaasa 
are differentiated in the figure. Finally, the aggregated results of all major complications are 
presented in Figure 18. 

 

0 €

2 000 €

4 000 €

6 000 €

8 000 €

10 000 €

12 000 € 0 1 1 2 2 3 3 4 4 5 5 6 6 7 7 8 8 9 9 10 10 11 11 12 12 0

Pr
ic

e 
pe

r 
N

H
 c

ap
ac

ity

Costs of secondary and primary care per nursing home

BEFORE Secondary care AFTER Secondary  care

BEFORE Primary care - periods AFTER Primary care - periods

64 



7. FINDINGS AND RESULTS 

 

Figure 17: The number of ambulance transfers before and after is presented on the left hand side, while 
on the right hand side is presented their costs 

 

 

Figure 18: The overall costs for all major complications both before and after 
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Since data for secondary care was available over the previous three years an additional 
analysis was made were the costs of secondary care for each nursing home were annually 
considered. The result is presented in Figure 19. The costs per nursing home have been scaled 
with the capacity of nursing home. The results from Kirkkopuistikko and Ruukinkartano 
have been marked as Company X had been active in these nursing homes since year 2013.  

 

Figure 19: The annual costs from secondary care per nursing home scaled with the capacity of the nursing 
home 

Next we proceed to the results of the third KPI, i.e. the number of emergency duty visits, 
which did not result in any follow-up procedure. Figure 20 presents both the number of acute 
visits at primary care, which did not result in any follow-up procedure and the percentages 
of the different follow-up scenarios (no follow-up, secondary care, or primary care). 
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Figure 20: The number of acute visits at primary care, which did not result in any follow-up procedure 
is presented on the left hand side, while the distribution of the follow-up procedures are presented on the 
right hand side 

The fourth studied KPI was a penalty, which occurs if a nursing home is unable to readmit 
its patient from the hospital once the care has been completed. The amount of annual penalty 
days is presented in Table 12. A before-after scenario could not be created for the penalty 
days as they are not recorded on a nursing home level. 

Table 12: The total number of annual penalty days  

Year Penalty days 

2014 2194 

2013 2196 

2012 2990 

2011 3078 

2010 4979 

2009 6465 

The final investigated KPI dealt with the deaths of the patients. In order to assess if the object 
of a peaceful death had been achieved the amount of deaths at the secondary care and primary 
care long-term ward was calculated. The gained results are presented in Figure 21.  
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Figure 21: The graph illustrates the number of deaths at the secondary and primary care.  

 

7.2.2. Cost analysis 
The cost of producing the medical practice services was taught to consist of two different 
components. First, there are the fixed costs, which equal the fixed price paid for the doctors. 
In case of the traditional model the service had been priced per nursing home, while with 
Service X the price had been based on the amount of patients. In Table 13 is presented the 
fixed costs of producing the service. The cost per nursing home reported for the before 
sample is an average of the costs of all nursing homes.  

Table 13: The fixed costs of producing the medical practice service 

FIXED COSTS Before After 

Cost per month per unit 252 €/NH 82 €/patient 

Cost over sample period per unit 3 024 €/NH 899 €/patient 

Total costs over sample period 31 349 € 321 844 € 

 

In addition, to the fixed costs there were some variable costs. These were costs, which arise 
from the consumption of primary care activities, such as physiotherapy, occupational 
therapy, and doctor appointments at health care centres. Because these activities can be 
considered as preventative actions they are not considered as outcomes, but instead analysed 
as costs. The total amount performed activities in both samples appeared fairly similar. In the 
Before-sample the total amount was 1 633 activities and in the After-sample 1514 activities. 
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Since, the total number of performed activities includes a wide variety of different activities 
which precise costs are not available, but are known to vary significantly vary substantially, 
the variable costs of the services are not estimated.  

7.2.3. Risk adjustment 
In order to be able to compare the outcomes of the two care models the case mix should be 
considered. Though risk adjustment would be necessary, it has not been done here because 
necessary data of the patients’ condition (for example RAI) could not be obtained. The only 
available patient information which was available was the age and gender of the patients, 
which did not correlate with the outcomes.  

 

Figure 22: The amount of patients per cost category from secondary care 

Even though risk adjustment could not be used, some additional analyses were conducted in 
order to improve the validity of the results. First of all, the costs were analysed on patient-
level by investigating how the patients were distributed over different cost categories. 
However, the quality of the patient level data was adequate only to analyse the secondary 
care costs, and hence only these were investigated. The amount of patients assigned to 
different cost categories are presented in Figure 22. In addition, to the patients presented in 
the figure there were 326 patients in the Before-sample and 376 in the After-sample which 
had no costs from secondary care. As can be seen from the graph the distribution is very 
similar in both samples with the difference of the After-sample being systematically slightly 
smaller in each cost category except for the patients with no secondary care costs.  

0

25

50

75

0-2000 € 2000-5000 € 5000-10000 € 10000-20000 € 20000 €-

A
m

ou
nt

 o
f p

at
ie

nt
s

Cost per patient

Secondary care costs per patient
BEFORE AFTER

69 



7. FINDINGS AND RESULTS 

To investigate if the results were driven by some outliers the highest cost category was further 
investigated. Except for the costs of 3 patients all patients had costs slightly above 20,000 €. 
In the Before-sample there were one patient with costs of almost 37,000 € and one with 
almost 72,000 €. In the After-sample there was one patient with costs of almost 46,000 €. 
The expensive patient in the After-sample was neither of the two expensive patients in the 
Before-sample. The single most expensive patient had not died and was hence still present in 
the After-sample. However, the costs for that single expensive patient had remarkably shrunk 
to 2,500 €. By further investigation the reason appeared to be that the patient had previously 
received treatment for a disease, which required some hospital equipment. At the time of 
Company X the equipment had been brought to the nursing home thus almost completely 
eliminating the cost from secondary care. Due to this fact and because the distribution of 
costs appeared in general very similar, no additional analysis were made by omitting these 
expensive patients. 

7.2.4. Overall performance assessment 
Lastly, the overall performances of the services were compared by accounting for all relevant 
costs from producing the services and costs due to undesirable outcomes. Considering the 
outcomes, all the relevant costs were covered with costs from secondary care, primary care 
long-term ward periods, ambulance transfers, and emergency duty visits. The calculated cost 
for the emergency duty visits is based on the overall number of acute visits at primary care 
utilizing the average cost of 150€ for one visit. The reason all emergency duty visits have 
been considered is that those visits which leads to a prolonged stay at the hospital can be 
associated with the major complications, while those visits which do not result in any follow-
up are accounted as costs from unnecessary transfers. Similarly, the total costs for ambulance 
transfers cover both costs from major complications as costs due to unnecessary transfers. 
Because differentiation of the costs is impossible and do not affect the overall costs of the 
services these costs are accounted aggregately. Considering the costs of the ambulance 
transfers they have been reported in Table 14 as the overall cost for the society. Hence, when 
cost savings for the city of Vaasa are estimated they are approximately 20,000 € lower than 
those estimated based on the numbers presented in Table 14. 
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Table 14: The overall expenses of the two services are presented in the table. *) The reported costs are 
costs for the society 

 Before After 

OUTCOMES   

     Secondary care 1 231 385 € 786 467 € 

     Primary care – periods 579 752 € 247 233 € 

     Ambulance transfers* 44 248 € 20 382 € 

     Acute visits at primary care 67 889 € 31 950 € 

Total outcomes 1 924 274 € 1 086 032 € 

   

COSTS   

     Fixed costs 31 349 € 321 844 € 

Total costs 31 349 € 321 844 € 

   

TOTAL EXPENSES 1 955 623 € 1 407 875 € 

 

The result indicates that the city of Vaasa has made approximately 500,000 € of cost savings 
over the sample period (approximately 11 months) by procuring the medical practice service 
from Company X. The savings per patient are approximately 1,400 € per over 11 months.
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8. DISCUSSION 
The gained results will be discussed in this chapter. In addition to discussing the implications 
of the gained results, the limitations of the conducted study will as well be discussed. Based 
on the implications and limitations suggestions for future research will be made. The chapter 
will, however, begin with a discussion of performance assessment of health care services in 
general. 

 

8.1. Performance assessment of health care services 
Accounting of health care interventions is fundamental when considering how health care 
services could be improved in the future. The development of better performance assessment 
tools for health care represent a huge opportunity to simultaneously improve both the 
outcomes and reduce the costs of the health care system. If municipalities’ procurements 
would always be based on solid information on the different interventions cost effectivity 
dramatic improvements could be obtained. However, due to the multidimensional and 
complex nature of the outcomes it is extremely challenging to quantify reliably and 
accurately the outcomes. Though, in my opinion the unreliability of the assessment is 
increased if it is solely based on qualitative information relying on people’s subjective 
opinions. If it is difficult to quantify all relevant outcomes of an intervention how could a 
single individual be able to assess them all simultaneously, and reliably be able to determine 
the superiority of the examined interventions? Qualitative information is, however, very 
useful for identifying what should be measured in order to evaluate a given intervention. 
Hence, the best alternative is to use qualitative information to understand what should be 
measured and then conduct quantitative analysis around these variables. Even though 100% 
accuracy could not be achieved when assessing health care interventions, it is important to 
remember that performance assessment can be useful even in the absence of such precision. 
As long as it is possible to reliably indicate which of the studied interventions is superior, 
performance assessment is a valuable tool for developing health care services.  

In this study a multitude of different outcomes were quantified by measuring certain events, 
which were assumed to result from the outcomes of interest (i.e. poor care was assumed to 
result in consumption of secondary care services). There are some important features which 
have to be considered with this kind of an approach. First of all, the analysis is simplified 
when multiple outcomes are observed by a single measure. Since, measurement of health 
outcomes is a complex task, this is a favourable feature. However, the problem which arises 
is that the measured unit might cover other outcomes in addition to the observed outcomes. 
If for example the measured variable contains information of both negative and positive 
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outcomes it becomes very difficult to assess the relevance and impact of the measured 
variable.  

Another notable feature of the performance assessment conducted in this study is that it was 
based on routinely collected patient level data, which is something that many governments 
have lately shown increasing interest towards (Castle & Ferguson, 2010). This is because 
routinely collected data provides a standardized and relatively inexpensive way to assess 
health care services (Arling et al., 2007; Mor et al., 2003). A further benefit with using 
routinely collected data is that it provides a very objective analysis because the results are 
not affected in any way with subjective opinions. As discussed more in depth in the 
theoretical part of this study, surveys conducted on either patients or other individuals 
involved in the care process can be biased. In addition, patients in poor condition, including 
many of the patients in nursing homes, are many times unable to express their satisfaction of 
the delivered service.  

Because of the advantages of using routinely collected data in cost effectiveness analyses, it 
would be desirable that methods and practices would be developed in order to support the 
use of routinely collected data. As far as I am concerned there exist two main issues with 
using routinely collected data. The first is that it is very important that all studied units collect 
data in the same way. Otherwise there is a danger that those units which better document 
their activities are marked as poor performers  (Castle & Ferguson, 2010; Mor et al., 2003; 
Wait & Nolte, 2005). As suggested by Challiner (2003), a way to mitigate this issue would 
be to create standardised assessment measures and use these measures universally (Challiner 
et al., 2003). This is something which has been done concerning risk adjustment (RAI-
indicators), however, as could be seen in this study these measures are not as extensively 
used as they could be. Another possible issue with using routinely collected data is that the 
analysis is built around the variables which are routinely collected instead of evaluating 
which outcomes are the most relevant. If important outcomes are left outside the analysis the 
results might give a very misleading picture. Actually, according to Voelker (2011) a wrong 
kind of measurement process focused on inappropriate measures can actually be harmful 
(Voelker et al., 2001). In order to avoid this, it is very important to understand the studied 
intervention and then estimate how well the available data reflects the actual outcomes of 
interest. 

Concerning the framework presented in Chpater 5, I believe it could be useful for assessing 
the performance of health care services. First of all, the mapping of all the outputs, their 
resulting outcomes, and estimating the relative importance of each outcome for the 
production of value, could be highly useful for deciding which kind of economic evaluation 
method is most appropriate for the given studyd. For considering if the analysis could be 
done by analysing the outputs, it is necessary to determine if the comparable services do 
produce similar outputs for achieving similar outcomes, and are there one or a few key 
outputs which cover a significant number of important outcomes. If the comparable services 
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produce significantly different outputs to achieve similar outcomes it is more reasonable to 
conduct an analysis based on the outcomes. Similarly if the services consist of a few outputs 
which all aim to improve a restricted amount of outcomes a better analysis could be achieved 
by assessing those outcomes. However, if the comparable services do produce similar outputs 
out of which one or a few key outputs cover multiple important outcomes, a cost-efficiency 
analysis is cleraly the right choice. For basing the analysis on outcomes the key questions are 
if the outcomes are measurable and how many relevant outcomes are affected by the outputs. 
The optimal situation for a cost-effectiveness analysis is that there is one or only a few major 
outcomes of the service and they can be reliably measured. If a multitude of outcomes of 
equal importance are affected it becomes very difficult to assess the performance of the 
service based on the outcomes. If in such a case neither the outputs can be used for achieving 
a reliable analysis, the only option becomes to determine directly the produced value of the 
service utilizing patient surveys. In order to avoid the problem of individual patient’s 
deviating outcome preferences generic surveys might be used. These surveys, such as 15D 
and EQ-5D, have essentially attempted to estimate the average population’s preferences for 
different outcomes. A key question when using these generic surveys for estimating the value 
is; do the chosen survey adequately cover the relevant outcomes affected by the service? In 
addition, it is important to assess the patients’ capability of completing the surveys and the 
risk of biases. Because in general the estimation of outputs, outcomes, or value is not 
straightforward, compromises have to be made. Advantages and disadvantages of different 
methods have to be considered and the most appropriate method for the given situation has 
to be chosen. Hence, the presented framework provides a good starting point for an economic 
evaluation. 

Another advantage with mapping the different outputs, outcomes, and value is that 
understanding their relationships is essential for enabling future improvements of the 
assessed service. When it can be understood which outcomes are central for maximising the 
produced value it can be traced back how much each output contribute to the production of 
value. By knowing each outcome’s resource consumption the available resources can be 
placed to their most effective use by placing greater effort on outputs which produce a lot of 
value in relation to their resource consumption, while the resource supply to outputs with 
limited value adding capabilities can be reduced. Hence, the quality of the service can be 
improved. The logic is similar to the BSC approach where the financial results can be 
improved by improving (=increasing resources) those processes which adds the most value 
to the customers. By extending the analysis to include the entire value-chain, instead of just 
comparing the relationship between the resources and the gained results, it is also possible to 
investigate if the service is both efficient and effective. 
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8.2. Implications of the results 

8.2.1. Assessment of Service X 
Based on the results it can fairly confidently be concluded that Service X is superior to the 
traditional service model. Considering the outcomes, Service X outperforms the traditional 
service model in almost all examined aspects. The most significant changes were observed 
in the consumption of secondary care and primary care long-term ward periods. With Service 
X the cost of these services was reduced with more than 40 %. These procedures, in 
conjunction with ambulance transfers and emergency duty visits, were primarily used to 
approximate the costs of major complications which had resulted from poor practices. One 
issue is that some of these major complications were unavoidable and hence did not represent 
a result of poor practices. In addition, some of these measured activities were not resulted 
from poor practices, but instead of a poor or delayed initial examination, unnecessary 
transfers to hospitals and deaths at a hospital.  

A solution to the first issue of the measurement being polluted with unavoidable outcomes 
would have been proper risk-adjustment. If the case-mix of both samples would be equal, it 
could be estimated that unavoidable outcomes occur approximately an equal amount in both 
samples. However, proper risk-adjustment could not be executed in this study. This limitation 
will be discussed in further detail in the following chapter 8.3. The second issue of other 
undesirable outcomes being captured with the same metrics is not a major issue. This is 
because it will not have an impact on the overall result. The same aggregated costs would be 
gained by summing all the individual components, but the drawback is that it is more difficult 
to assess the importance of each individual outcome. If the importance is unknown, it 
becomes more difficult to improve the service in the future as it is unknown which outputs 
should be given more attention. Even though the effect of each outcome could separately be 
quantified it would still be problematic to estimate the overall impact of each outcome. This 
is because the outcomes are dependent on each other. For example, if the initial examination 
is executed poorly but the direct costs associated with the initial examination are minor in 
comparison with the costs of major complications, it could be concluded that the initial 
examination is not that important. However, since the initial examination lays the foundation 
for the day-to-day care a poor initial examination might increase the likelihood of major 
complications in the future. Due to this fact I believe it is better to just compare the two 
services within each examined outcome and not estimate the relative importance of the 
different outcomes.  

Next the results of each examined KPI are going to be discussed. The first analysed KPI was 
the performance of the initial examination. As can be seen from Figure 14, on average 
patients under Service X are sent on average a bit earlier to a hospital for both secondary care 
and primary care periods. This could indicate that some complications could be avoided by 
conducting the initial examination earlier, meaning that more frequent doctor visits would be 
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favourable. However, it is worth mentioning that the difference in secondary care procedures 
is only minor and the sample size is rather small. The perhaps more important result 
concerning the initial examination is the amount of new patients which require any kind of 
procedure within the sample period. This can be considered as an approximation of the initial 
examination’s quality. As can be seen from Figure 15, almost twice as many patients require 
some kind of procedure within the sample period with the traditional service model. This 
suggests that the initial examination executed by Company X is of higher quality. 

Figures 16-18 illustrates the differences in major complications between the two models. 
Two interesting observations can be made from Figure 16. First of all, it can be seen that the 
costs between the nursing homes vary substantially. Some of this can be explained by the 
case-mix of patients in the nursing homes, while some can be explained by uneven quality 
of care. Second, it can be seen that Company X generally manages to reduce the consumption 
of secondary care and primary care long-term ward periods; however, the difference is 
particularly large in those nursing homes which performed poorly prior to Company X. As 
had been mentioned in the interviews, all nursing homes did not retain as much attention and 
hence there existed great variation in the results. By giving equal attention to each nursing 
home Company X managed to dramatically improve the performance of the nursing homes 
with the poorest outcomes. In what comes to ambulance transfers and emergency duty visits, 
Company X managed to reduce these activities significantly as well. Overall it can be 
concluded that Company X clearly outperforms the traditional model in all examined 
activities, which indicates a higher quality of care.  

Concerning the secondary care costs, interesting observations can as well be made by 
examining the annual consumption of secondary care services presented in Figure 19. It can 
be seen that the in general the lowest costs are gained in 2014 but the costs in 2013 are in 
general not lower than in 2012, which suggest that the improved results in 2014 are not just 
an overall trend of improved practices. When comparing the costs occurred in 2013 and in 
2012 the only nursing homes where there is a dramatic difference in the costs are 
Kirkkopuistikko and Ruukinkartano. Consequently, these nursing homes were the only once 
which Company X had gained responsibility over in 2013. The reason Company X started 
with these two nursing homes was that these two nursing homes were known to be more 
expensive. Service worked extremely well in reducing the costs in these two nursing homes. 
Another interesting feature which can be observed from Figure 19 is the further improved 
performance in these two nursing homes in year 2014. This suggests there is a learning curve 
in the implementation of Service X. This was as well expressed during the interviews and 
hence this finding underlines this feature. Due to the learning curve effect it could be 
expected that Company X would be able to further improve the outcomes over the coming 
years.  

The third examined outcome was the amount of unnecessary transfers. This was assessed by 
examining the amount of emergency duty visits which did not result in any follow-up 
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procedures. Using this kind of a variable to capture the amount of unnecessary transfers is 
obviously biased, since all emergency duty visits that do not lead to further procedures cannot 
be assumed to be unnecessary. However, if the amount of necessary emergency situations 
can be expected to be similar for two similar samples, then the excess amount of transfers 
can be expected to be either random variation or unnecessary transfers. Hence, risk-
adjustment would again be appropriate, but as earlier mentioned this will be further discussed 
in chapter 8.3. If we assume that the case-mix is similar in both samples, we could conclude 
that a lower amount of unnecessary transfers occur with Service X as the difference in the 
amount of emergency duty visits without any follow-up procedures is large and is unlikely 
only random variation (see Figure 20). By examining the rightmost graph in Figure 20 it can 
be seen that a higher percentage of all emergency duty visits with Service X do not result in 
any follow-up. One possible explanation for this pattern could be the significantly lower 
amount of major complications with Service X which drives up the percentage of short-term 
emergency duty visits. 

The fourth studied outcome was the amount of penalty days, which were presented in Table 
12. Because the Before-sample (After-sample) consisted of two nursing homes from the year 
2012 (2013) and 10 from the year 2013 (2014), a before-after scenario could not be obtained 
with annual data. Since, 2014 is the first year with the majority of the nursing homes under 
Service X it could be compared with the previous years’ results to obtain an approximation. 
However, there is a substantial decreasing trend in the amount of penalty days over each year. 
The reason for this was speculated in the interviews to be a result from an increased number 
of nursing homes. Since, there did not appear to be any clear relationship with the 
implementation of Service X and the decrease in the amount of penalty days, the two models 
were considered equal in what comes to penalty days. 

The fifth and final studied outcome was patient deaths. Specifically it was of interest to 
examine the place of patients’ death. In this aspect Service X again outperformed the 
traditional model, as Figure 21 indicates that a lower amount of patient deaths occur with 
Service X both in secondary care and primary care. The difference is, however, not very 
large.  

As mentioned earlier, the results indicate that better care with lower costs can be provided 
with Service X, and hence the conclusion can be made that the model is superior to the 
traditional one. According to my perception, there is no single reason why Service X 
outperforms the traditional model, but instead that the model is more focused on the actual 
issues concerning the management of nursing home care and hence better manages to satisfy 
the needs of the patients.  

In addition, to providing right kind of services Company X likely manages to gain savings 
by providing the majority of doctor appointments remotely. The results indicate that the 
remote provision of the service is not an issue. This implies that Service X would be 
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particularly lucrative for sparsely populated areas with long-distances. In these places the 
salaries for doctors working at health care centres can be very high, in order to attract doctors. 
In addition, the doctors spend less time delivering care as they might have to travel long 
distances to reach the different nursing homes covered by the municipality. Obviously, also 
the costs of ambulance transfers are more expensive as the distances to hospitals grow.  

Moreover, when considering the remote service, it is important to realize that this setup relies 
heavily on the cooperation between the nurses and the doctors. The nurses have to know what 
kind of issues they discuss with the doctors during the phone receptions and hence they need 
to be well aware of the patients’ situation. In the matter of fact, it can be seen as some of the 
doctor’s responsibility is handed over to the nurses. As they are responsible of the day-to-
day care, this appears to be a good move. Handing over more responsibility to the nurses 
follow the ideas of Hwang & Christensen (2008) (presented in chapter 2.3) were health care 
is made more affordable by dividing its operations to solution shops, value-adding processes, 
and facilitated user networks. Here some of the activities have been seen as value-adding 
activities and their responsibility have been transferred to the nurses. 

8.2.2. Thoughts on the future of elderly care in Finland 
Elderly care is becoming increasingly important as the Finnish population ages. The care will 
require more resources in the future and hence it will be essential that these resources are 
used in their most effective way. As the results of this study indicate major gains could be 
achieved by restructuring the care processes. This underlines the importance of not solely 
focusing on the delivery of care itself but as well on how the provision of the service is being 
managed. By allocating 1€ more on a certain activity could save 3€ from another. In order to 
be able to provide care effectively it is fundamental that the characteristics of care are 
properly understood after which the processes are designed accordingly.  

In case of elderly care a thorough understanding of patient needs is pronounced as the patients 
often suffer from a multitude of different issues and their primary needs might not always be 
apparent. This implies that long-term care relationships, in which doctors develop an 
understanding of their patients on a personal level, would be highly important. In case of 
nursing homes it is also very important that the care in the first hand follows the patient and 
not the opposite. This means that procedures which can reasonably be executed at nursing 
homes should be executed at the nursing homes. This is both more pleasant for the patients 
and is significantly cheaper. Hence, nursing home care should be designed in accordance to 
increase the service availability at nursing homes and focus on creating long-term care 
relationships. 

It is also very important to recognize that the improvement of the management of care at 
nursing homes has wider consequences than reducing the costs at nursing homes. If the care 
at nursing homes is poorly managed patients will accumulate to the long-term ward, which 
blocks the service availability of other patients. The consequence of blocking the service 
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availability of other patients is that the queues get longer and the costs for the society will 
increase. For example, if a surgery for an employee has to be postponed, the workforce for 
will be reduced. As a result, the employer either has to accept a lower productivity or hire a 
short-term employee. In both cases the costs for society will increase. 

Elderly patients might also end up at the long-term ward simply because there is not space 
left at the nursing homes. Because the care at the long-term ward is significantly more 
expensive than nursing home care it becomes apparent that savings could be achieved by 
increasing the amount of nursing homes. As a result, a more lean approach to elderly care 
would be favorable. This means that more focus should be paid on flow efficiency instead of 
resource efficiency (Modig & Ahlström, 2012). Due to the large costs associated with 
demand exceeding supply (i.e. all nursing homes operating at full resource efficiency) 
savings could be achieved by extending the amount of nursing homes to an extent were all 
nursing homes do not operate at full resource efficiency. Instead the flow of patients would 
be improved as bottle necks are eliminated. 

As the amount of elderly patients increase, another source of cost savings would be to ensure 
that elderly people could survive for a longer while at their homes. This implies that 
improvement of home care services is as well very important for managing elderly care cost 
effectively in the future.  

 

8.3. Limitations of the study 
As mentioned earlier there are some limitations in this study. The first limitation is that proper 
risk adjustment could not be executed. For example, RAI indicators could have been used 
for this purpose. Even though it was undesirable that risk-adjustment could not be executed, 
in this study there are several features which mitigate this omission. First of all, nursing 
homes have some specific criteria for admitting patients. Nursing homes strive to have as 
homogenous patients as possible (Mogyorosy & Smith, 2005, p. 41). In this case both 
samples consisted of the same setup of nursing homes and because the sample period is less 
than a year many of the patients are represented in both samples. However, it is likely that 
patients who are represented in both samples are in worse condition in the After-sample as 
patients’ condition decline overtime. On the other hand, patients of the worse condition in 
the Before-sample may have died and have been replaced in the After-sample with new 
patients of better condition. As a result, it can be expected that the case-mix in both samples 
is relatively similar. Another thing which mitigates the omission of proper risk-adjustment is 
that the distribution of costs per patients and outliers were investigated. As Figure 22 
indicates no major differences in the distribution of costs per patient could be found. 
Furthermore, there were only few outliers and a closer look at the most significant outlier 
revealed that the improved results could be explained by improved service availability at the 
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nursing home. As a result, these factors strengthen the assumption of a similar case-mix 
between the two samples. 

Another limitation is the rather short periods of data. As could be seen in Figure 19 the 
occurred costs are not static, but vary over time. Data would have been interesting to gain 
from a longer historical period, but as well from a longer period with Service X. In case of 
Service X it would have been interesting to investigate how much more could the results had 
been improved, i.e. when is the top of the learning curve achieved? Similarly, if data from a 
longer historical time period would have been available some trends could have emerged. 
Hence, it is possible that in some aspects were Service X outperformed the traditional model 
it was more due to a general trend. This could as well have been investigated with some 
additional data from nursing homes outside Vaasa. Furthermore, a longer data period would 
have enabled the testing of the statistical significances of all the examined outcomes through 
time series analysis.  

The data used in this study was routinely collected, which induces some additional 
limitations. First of all, there is a risk that there is bookkeeping issues. Different nursing 
homes might have different book keeping procedures, which might result in biased results. 
More importantly for this study there might be differences in the bookkeeping procedures 
after Service X has been implemented. These issues are, however, mostly prevalent for the 
estimation of variable costs using primary care activities, as major complications (secondary 
care procedures and primary care-periods) are with relatively big certainty recorded. Though, 
in the recording of primary care activities there were found to be some problems. In addition, 
due to the uncertainty of their costs, these activities were not further analysed. Hence, this 
omission represents a limitation for this study and calls for improved bookkeeping 
procedures in the future. 

Another issue with routinely collected data is that it does not capture all relevant outcomes. 
These are outcomes, such as depression, polypharmacy, and pain, which do not directly result 
in a transfer. An excessive level of pain will result in a transfer but long-term moderate pain 
is less likely. The same applies to depression and polypharmacy, as a confused or depressed 
patient is in the long-run more likely to end up being transferred but not necessarily. 
Nevertheless, I believe that a reasonably fair picture of the medical practice service in nursing 
homes can be obtained by analysing routinely collected data. This is because nursing home 
care is inpatient care and the object is to treat the patient at the nursing home. If the patient 
is transferred from the nursing home, it most often occurs due to an issue which cannot be 
handled at the nursing home. If these issues are minimized the service usage outside the 
nursing home will implicitly be reduced as well. Moreover, as the care is inpatient care and 
the municipality stands for the costs of the service usage outside the nursing home as well, 
the service usage outside the nursing home can be tracked and hence the outcomes.  
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Because a cost effectiveness analysis should be made from a societal perspective all relevant 
costs and outcomes should be considered. This was however not possible within the scope of 
this study, and such undesirable effects as costs of blocking care at the long-term ward could 
not be analysed. Even though this analysis has some shortcomings, in my opinion it manages 
to capture the main outcomes. As a result, it is good to bear in mind that the size of the 
potential savings presented in chapter 7.2.4 is indicative and not an absolute number. 
However, because the difference is rather large and consistent across multiple different 
nursing homes I believe it is fair to conclude that Service X does outperform the traditional 
model and is able to provide substantial cost savings for the city of Vaasa. Furthermore, many 
of the limitations discussed here have been more undesirable from Company X’s point of 
view and have been more likely to underestimate the results. 

 

8.4. Future research 
In this chapter some suggestions for future research will be made. First of all, it would be 
interesting to further investigate the impact of Service X by gathering data from a longer 
historical time span, from some additional nursing homes in Finland, and from a longer time 
span when Service X has been in use. As already discussed in the limitations chapter, the 
longer historical time period would enable time series analysis and some further statistical 
testing, data from some additional nursing homes would enable further cross-sectional tests, 
while a longer time period of data with Service X would enable examination of the learning 
curve associated with the service provision. Hence, a similar study as this one with a larger 
data set would provide a lot of interesting information and act as a logical follow-up. Of 
course analysing such a big data set would also induce some additional challenges, such as 
reform changes and the amount and condition of elderly people over different time periods 
would have to be considered. In addition, proper risk adjustment becomes necessary.  

As this study indicated, it would be desirable to increase the amount of nursing homes in 
order to reduce the amount of elderly patients at the long-term ward. Hence, another 
interesting topic would be to investigate, what would be the optimal amount of nursing homes 
in Finland? Here the concept of lean could be investigated, i.e. could cost savings be achieved 
by placing a greater focus on flow efficiency over resource efficiency? Implicitly, in such a 
study it would be important to consider the costs of full resource efficiency, such as elderly 
patients ending up at the long-term ward and blocking care from other patients. 

In Figure 13 was presented a model for performance assessment of medical practice services 
at nursing homes. The idea with the model was to identify cause-and-effect relationships 
between the performed activities and examined outcomes, in order to be able to improve the 
service in the future. However, in this study only the identified key performance indicators 
were used and compared with the costs of producing the service. Therefore, another potential 
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topic for future research would be to investigate if the model is valid and could it perhaps be 
further developed? Such a model where you could identify which activities need further 
attention in order to improve the outcomes would clearly be highly useful, however, finding 
causal relationships between the different variables would be very challenging.  

Finally, it would be useful for Company X and municipalities considering the procurement 
of Service X, if it would be possible to estimate what would be the impact of implementing 
Service X prior to the procurement. Hence, some kind of simulation studies considering the 
characteristics of the municipalities in question should be executed. This would, however, 
require a longer track record of Service X and a deeper understanding of studied intervention. 
It can be concluded that there is a need of a lot of future research within this field of study in 
order to improve the management of nursing home care.
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9. CONCLUSIONS 
Representatives of different stakeholder groups were interviewed in order to create a model 
for performance assessment of medical practice services in nursing homes. After gaining an 
understanding of the care process it was divided into three major phases. The first one was 
called the initial phase and dealt with a patient’s arrival to a nursing home and the setting of 
a treatment plan. This laid the foundation for the care phase, which evolved around patients’ 
day-to-day care. The final phase in the care process was named the end phase and dealt with 
the death of the patients. By examining the different phases in the care process five key 
performance indicators were identified. These evolved around the quality and timing of the 
initial examination, the sufficient provision of high quality care, and the peaceful 
management of death. Poor performance in regard to these indicators was assumed to 
correlate with poor practices. In addition, to identifying the key performance indicators, some 
key performance drivers and costs drivers were as well identified in order to enhance the 
understanding of potential underlying causes in deviating service performances. 

Based on the identified key performance indicators, an appropriate method for economic 
evaluation was chosen. Since, all outcomes could be monetarily quantified cost-benefit 
analysis was used in this study. The conducted quantitative analysis suggests that significant 
cost savings can be achieved with Service X.  

The gained results highlight two important things. First, a simultaneous reduction in costs 
and improvement in the quality of nursing home care can be achieved by organising the 
medical practice service in accordance to better respond with patient needs. An improved 
service availability at the nursing homes enhances the quality of care and reduces the costs, 
as the need of the expensive secondary and primary care services is been reduced. Second, 
these results underline the importance of assessing the performance of health care services. 
Implementation of the best practices can be restricted without compelling evidence of their 
value creation.  

Even though valuable information can be gained through performance assessment, it is 
important to note that it is necessary to make some approximations, which reduces the 
precision of the measurement. This is something which has to be considered when assessing 
the results. As performance assessment of health care services has the potential to hugely 
affect the cost effectivity of the health care system, it would be highly desirable that methods 
and data for performance assessment would be further developed in the future.
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APPENDIXES 
 

Domain Quality Indicators 

Accidents Incidence of new fractures 

  Prevalence of falls 

Behavioural and 
emotional patterns 

Prevalence of behavioural symptoms affecting others 

 Prevalence of symptoms of depression 

  Prevalence of symptoms of depression without antidepressant therapy 

Clinical 
management 

Use of nine or more different medications 

Cognitive patterns Incidence of cognitive impairment 

Elimination and 
continence 

Prevalence of bladder/bowel incontinence 

 Prevalence of occasional bladder/bowel incontinence without a toileting 
plan 

 Prevalence of indwelling catheters 

  Prevalence of focal impaction 

Infection control Prevalence of urinary tract infections 

Nutrition and eating Prevalence of weight loss 

 Prevalence of tube feeding 

  Prevalence of dehydration 

Physical functioning Prevalence of bedfast residents 

 Incidence of decline in late loss ADLs 

  Incidence of decline in range of motion 

Psychotropic drug 
use 

Prevalence of antipsychotic use in the absence of psychotic and related 
conditions 

 Prevalence of antianxiety/hypnotic use 

  Prevalence hypnotic use more than two times in last week 

Quality of life Prevalence of daily physical restraints 

  Prevalence of little or no activity 

Skin care Prevalence of stage 1-4 pressure ulcers 
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