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Abstract 
 
The decision-making basis in health and medicine needs to be expanded by economic 
evaluations on public health programmes, to avoid that these are rejected without 
grounds when priorities are established. The first aim of this thesis is thus to assess  
the cost-effectiveness of three public health programmes, which were implemented in 
the Metropolitan area of Stockholm, Sweden during the period 1995-2004. The pro-
grammes evaluated represent different stages in the historical development of public 
health programmes, where the focus has shifted from healthcare sector-based to 
community-based that seek to create supportive environments for health.  

The smoking cessation program (Quit smoking, Gals; study I) was estimated to  
lead to societal cost-savings four times the programme costs and to health gains 
measured in QALYs (quality-adjusted life-years). The elderly safety promotion 
programme (Safe Seniors in Sundbyberg; study II) was estimated to impose zero 
societal costs and QALY gains. The diabetes prevention programme (SDPP; study III) 
might have been cost-effective in one programme area, cost-saving but without health 
gains in another area, and not cost-effective in the third programme area. The analyses 
were performed with the methodology recommended for economic evaluations of 
pharmaceuticals in Sweden to enable comparisons with other medical technologies. The 
thesis has shown that different types of public health programme can be cost-effective 
and that similar programmes potentially constitute a good way to use societal resources. 

Cost-effectiveness, however, is not a necessary condition for implementation  
of public health programmes, but financing is. The financing of community-based 
programmes was explored from two angles: the economic on incentives and resource 
allocation and the public health on whether local community participation had been 
achieved. Programme costs might be used as an indicator of local community par-
ticipation, whereas a subsector financial analysis showed that the key local collaborator  
in Sweden, the municipalities, have clear financial incentives to collaborate in 
community-based elderly safety promotion programmes (study IV). 

The second aim of the thesis is to explore the appropriateness of the cost-
effectiveness methodology for public health programmes, and both constraints and 
opportunities with the methodology were revealed. The monetary consequences of the 
programmes revealed opportunities to discuss the financing of community-based 
programmes. The constraints were found in the programme effects included in the cost-
effectiveness analyses. Several valued outcomes from public health programmes that 
affect societal welfare and individual wellbeing are not reflected adequately, which lead 
to underestimates of the societal value of successful public health programmes.  

There are alternative methods for economic evaluations which might better reflect 
the societal value of public health programmes, currently discussed internationally and 
in Sweden. It remains an important task for future research to investigate whether, and 
which, alternative methods are more appropriate for public health programmes. 
 
Keywords: public health, health promotion, prevention, community-based, smoking 
cessation, elderly injuries, type 2 diabetes, cost-effectiveness analysis, economic 
evaluation, incentives, participation 
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Sammanfattning 
 
Beslutsunderlag inom hälsosektorn bör inkludera ekonomiska utvärderingar av folk-
hälsoprogram, så att dessa inte nedprioriteras utan goda skäl. Det första syftet med 
denna avhandling är därför att undersöka kostnadseffektiveten i tre folkhälsoprogram 
som genomfördes i Stockholms län under åren 1995-2004. Programmen representerar 
olika epoker i folkhälsoarbetets utveckling, där tyngdpunkten har förskjutits från 
individ-inriktade insatser inom hälso- och sjukvården till lokalområdesbaserat 
folkhälsoarbete som söker skapa hälsofrämjande miljöer. 

Rökslutsprogrammet (Fimpa tjejer!; studie I) beräknades leda till besparade 
samhällskostnader som var fyra gånger större än kostnaderna för att genomföra 
programmet samt till hälsovinster mätta i QALYs (livskvalitets-justerade levnadsår). 
Det äldreskadeförebyggande programmet (Säkra Seniorer i Sundbyberg; studie II) 
skattades medföra noll samhällskostnader och QALY-vinster. Det diabetesföre-
byggande programmet (SDPP; studie III) kan ha varit kostnadseffektivt i en program-
kommun, kostnadsbesparande men med hälsoförluster i en annan, och inte kostnads-
effektivt i den tredje kommunen. Analyserna genomfördes med den rekommenderade 
metodiken för ekonomiska utvärderingar av läkemedel, för att underlätta jämförelser 
med andra medicinska teknologier. Avhandlingen har visat att olika typer av folkhälso-
program kan vara kostnadseffektiva och att liknande program kan vara ett bra sätt att 
använda samhällets resurser. 

Kostnadseffektivitet är dock inte en nödvändig förutsättning för att genomföra 
folkhälsoprogram, men finansiering är det. Finansiering av lokalområdesbaserat 
folkhälsoarbete studerades från två utgångspunkter: den ekonomiska över incitament 
och resursallokering och den folkhälsovetenskapliga på huruvida lokalt deltagande hade 
uppnåtts. Programkostnaderna kan användas som en indikator på lokalt deltagande, 
medan en finansiell sektorsanalys visade att den viktigaste lokala aktören, kommunerna, 
har klara finansiella incitament att samverka inom lokalområdesbaserade äldreskade-
förebyggande program (studie IV). 

Det andra syftet med avhandlingen är att studera om kostnadseffektivitets-analyser 
är lämpliga för folkhälsoprogram, och både problem och möjligheter med metodiken 
uppenbarades. De monetära konsekvenserna av programmen gav möjligheter att 
diskutera finansiering av folkhälsoprogram. Problemen uppstod med de effekter av 
program som kan inkluderas i kostnadseffektivitets-analyser. Flera högt värderade 
effekter av folkhälsoarbete kunde inte avspeglas i tillräcklig grad, vilket leder till en 
underskattning av det samhälleliga värdet i framgångsrika folkhälsoprogram.  

Det finns alternativa metoder för ekonomiska utvärderingar som bättre skulle kunna 
avspegla det samhälleliga värdet av folkhälsoprogram, och som diskuteras i Sverige och 
internationellt. En återstående viktig uppgift för framtida forskning är att undersöka om, 
och isåfall vilka, alternativa metoder som skulle passa bättre för folkhälsoarbete.  
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1. Introduction 
 
Economic evaluations have become an increasingly popular vehicle internationally and 
in Sweden for decision making within health and medicine. This trend reflects the need 
for decision-making bases that recognise that resources are scarce and explicit choices 
among alternative uses of resources thus have to made, even within the health sector.  
 
Since the first economic evaluations within medicine were performed in the 1970s, 
pharmaceuticals have been the most frequent subject for economic evaluations 
(Neumann et al, 2005a; Carlsson et al, 2006). This circumstance is partly due to 
requirements in several jurisdictions, including Sweden, for economic evaluations 
before the introduction of new pharmaceuticals into benefits schemes. There are, 
however, other medical technologies, e.g. medical devices and preventive measures, 
that are supplements and/or complements to pharmaceuticals to achieve the objective of 
health care, namely a good population health. To avoid that these measures are rejected 
without grounds when priorities are established the decision-making basis in health and 
medicine needs to be expanded by economic evaluations on other types of health-
affecting measure (Rosén, 2003; Drummond et al, 2008). 
 
Economic evaluations are performed in several sectors of the economy, not only in the 
health sector. Whenever there is a situation of administrative decision making, i.e. when 
resource allocation is not determined by market forces, explicit decision-making bases 
with specific decision-making criteria are needed. The decision-making basis in the 
health sector, however, differs from that found in other sectors of the economy. In the 
health sector the most frequent, and also recommended (Gold et al, 1996; LFN, 2003), 
methodology is the cost-effectiveness analysis. 
 
Several authors have previously claimed that cost-effectiveness analyses of public 
health programmes might be complicated (Cribb & Haycox, 1989; Rosén & Lindholm, 
1992; Drummond & Stoddart, 1995; Burrows et al, 1995; Craig & Walker, 1996; Shiell 
& Hawe, 1996; Borghi & Jan, 2008; Drummond et al, 2008). In this thesis constraints 
but also opportunities encountered with cost-effectiveness analyses of public health 
programmes are presented, based on three cases of performed analyses of implemented 
programmes. Another aspect of decision making on public health programmes is the 
financing of community-based programmes, which is discussed in a fourth study. 
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2. Theoretical background 

2.1 Decisions on resource allocation 
 
The aim of economic evaluations is to provide a basis for administrative decisions on 
how to use resources, the resource allocation. Administrative decisions on resource use 
are needed when, for a number of reasons, the more common market-based allocation is 
not feasible. 
 
In most parts of the economy resource allocation is determined by consumer choices in 
a market situation. The situation is characterised by sellers that offer a good at a price 
and consumers that accept that price by buying the good, if they think that the price is 
below or at their valuation of the good, which depend on the utility1 they derive from it. 
Resource allocation under market conditions is thus determined by the interaction of 
consumer purchases and producer offers. If there is a perfect market, i.e. one that fulfils 
a number of prerequisites according to economic theory, the resources then become 
used in the most efficient way, also called a Pareto efficient resource allocation (Varian, 
1992; Barr, 1998).  
 
Decisions on resource allocation are taken by all producers at all times; in daily life 
situations (Becker, 1981) such as which family member is responsible for the dish-
washing after dinner, to whether a multinational commercial company should initiate 
production in a new country. The commercial company decision is probably taken after 
a formal decision-making process, including a calculation of possible changes in 
revenues that is due to the decision. As the overall objective for the market-based 
commercial sector is to maximise profits, given a number of restrictions such as 
consumer choices, the decision criterion in the sector is whether (expected) monetary 
profits increase or not, i.e. if revenues are estimated to increase more than costs. 
 
However, production decisions outside the market-based sector cannot rely on the 
monetary profit criterion. In other sectors of the economy, including the family and  
the public sector, the overall objective is not to maximise monetary profits. Instead, 
according to welfare economics, the objective is to maximise the wellbeing of the 
individuals affected by the decision. Within welfare economics it is assumed that 
welfare, at the aggregate level, is derived in the same manner as individual wellbeing 
(Mueller, 1979, p. 184). This implies that the social welfare function contains the sum 
of the individuals´ wellbeing, maybe complemented with some societal value judgement 
(Mueller, 1979). This value judgement is often called justice (Barr, 1998, p. 69) or, 
within public health, equity. In non-commercial sectors the objective is to maximise this 
societal welfare, which thus contains the wellbeing of the individuals affected. The 
decision-making criterion thus becomes whether (expected) welfare increases or not, i.e. 
if the societal valuation of the decision consequences is higher than the costs.  
 

                                                
1 Utility is the correct term within economics, but it tends to be misunderstood by non-economists. I 
prefer, and will use in this thesis, the words wellbeing for utility at the individual level, and welfare for 
utility at an aggregated level, such as society.  
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2.1.1 Public sector decision making 

In most parts of the public sector economic evaluations seek to investigate the social 
desirability of decisions by a similar mechanism to that used in the commercial sector 
decision making, i.e. whether the monetary valuation of the decision consequence is 
higher than the costs of the decision. The aim of the analysis is to achieve economic 
efficiency also in the allocation of scarce resources to public projects (Johannesson, 
1996). The analysis is commonly known as cost-benefit analysis (CBA) and is 
distinguished by its use of a monetary valuation of the outcome, called willingness-to-
pay (WTP) (Drummond et al, 2005). 
 
The cost-benefit analysis is firmly rooted in the theory of welfare economics. Within 
welfare economics, the Pareto efficiency, i.e. the situation when no person might 
become better off without another person becoming worse off, is often complemented 
with the potential Pareto criterion (or Hicks-Kaldor criterion). This criterion, also called 
the compensation principle (Johannesson, 1996), posits that if the person who becomes 
better off can compensate the person that becomes worse off and still be better off than 
before, then societal welfare has increased. Because the compensation does not need  
to be paid, the principle is the basis for the willingness-to-pay estimate of societal 
benefits: the sum the winners is prepared to pay for the change and still be better off 
(Johannesson, 1996). As long as the societal benefits exceed the costs, the proposed 
change increases societal welfare. Note that the distribution of benefits between 
individuals is not an issue, i.e. the criterion does not consider any equity aspects but 
only efficiency.  
 
The cost-benefit analysis is widely used in particularly two areas of the public sector, 
namely the transport sector and the environmental sector (Johannesson, 1996; 
Drummond et al, 2005). In Sweden, cost-benefit analyses have been used since the 
1960s for decisions regarding road and traffic investments, where factors such as 
savings in transportation time and increased traffic safety are valued in monetary terms. 
For example, in 2005 transportation time for private individuals was valued at SEK 44 
an hour (for shorter journeys) and a traffic casualty at SEK 18.4 million, of which SEK 
17.1 million was the value of a (statistical) life (Swedish Road Administration, 2006). 
In the environmental sector most advances during recent decades regarding methods on 
how to value outcomes in monetary terms have taken place (Carson & Hanemann, 
2005; Bockstael & Freeman, 2005). In Sweden, the approach is considered for analyses 
of the national environmental objectives (Forslund et al, 2007; Sjöström, 2007). 
 
Within health economics, the number of cost-benefit analyses has increased during 
recent years, in particular contingent valuation studies, even though the majority is pilot 
studies that merely investigate the feasibility of the method and not analyses aimed to 
inform decision making (Drummond et al, 2005, p. 221). There are however several 
early Swedish studies, performed by Swedish authors, that investigate different aspects 
of health and the healthcare system with the willingness-to-pay approach (Johannesson 
et al, 1991a; Johannesson & Jönsson, 1991; Eckerlund et al, 1995; Johannesson & 
Johansson, 1997; Blumenschein & Johannesson, 1999; Zillich et al, 2002).  
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2.1.2 Health sector decision making 

In the health sector the predominant form of economic evaluation is the cost-
effectiveness analysis (CEA), in which some decision consequences are valued with a 
health-related, non-monetary, measure. The reason for the substitution of cost-benefit 
analyses in the health sector was heavy criticism on the methodology employed in the 
analyses, both from a theoretical perspective and from decision makers (Johannesson, 
1996; Drummond et al, 2005, p. 217).  
 
The cost-effectiveness analysis contains two measures: monetary for the costs and non-
monetary for the health outcomes. The measures are compared in a ratio, called  
the cost-effectiveness ratio, which consists of three parts. The first is the costs of im-
plementing the programme, called programme costs. The remaining two parts measure 
the consequences of the programme: if ill-health is avoided there are changes in 
resource consumption, called costs avoided, and changes in health. The costs avoided 
are expressed in monetary terms, whereas the changes in health are expressed in some 
health outcome. The result of the cost-effectiveness ratio is costs per health outcome. 
 
The use of a ratio leads to another difference to the cost-benefit analysis: the result can 
only be assessed in comparison with the cost per health of alternative interventions. In 
the absence of an accepted cost per health (see, however, below on thresholds) the result 
of the analysis is a relative measure, i.e. an intervention is only cost-effective in com-
parison with some other intervention. Consequently, the decision criterion for cost-
effectiveness analyses is a lower cost per health than alternatives, which supposedly 
leads to a maximisation of health given the budget. The cost-effectiveness analysis thus 
seeks to achieve production efficiency, i.e. how to reach a given objective as efficiently 
as possible (Drummond et al, 2005, p. 214). 
 

2.2  Methodology recommendations for cost-effectiveness 
analyses 

 
The need for comparisons to establish cost-effectiveness soon led to calls for trans-
parency in employed methods as well as to methodology recommendations for cost-
effectiveness analyses. Well-known examples include the British Medical Journal 
requirements for publication of analyses (BMJ Economic Evaluation Working Party, 
1996), the 10-point checklist by Drummond & co-authors (Drummond et al, 1987) and 
the “reference case” proposed by the US Panel (Gold et al, 1996). The methodology 
recommendations, as well as the requirements introduced by different jurisdictions, are 
to a large extent identical (Hjelmgren et al, 2001). Over time, since the first analyses in 
the 1970s, a fairly coherent standard methodology for cost-effectiveness analyses within 
health and medicine has thus evolved. 
 
In Sweden, the Pharmaceutical Benefits Board (LFN)2 has issued recommendations for 
the economic evaluations it requires for decisions on whether to include pharma-
ceuticals into the Benefits Scheme. The recommendations are only applicable to the  

                                                
2  The LFN changed its name to TLV (Tandvårds- och läkemedelsförmånsverket; in English Dental and 
Pharmaceutical Benefits Agency ) in September 2008, when its responsibilities were extended to dental 
care.  
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Figure 1. The LFN methodology recommendations applied to the Drummond & co-

authors (2005, p. 32) Components of economic evaluations in health care.  

 

 

Board’s decisions, but, to my knowledge, there are no other Swedish recommendations 
and they are very similar to international methodology recommendations. The LFN 
recommendations for economic evaluations (LFN, 2003) can be divided into 10 sub-
headings. In figure 1, these have been imposed upon the wellknown figure from 
Drummond & co-authors (2005) on the components of economic evaluations in health 
care. The recommendations apply to different levels of the components, from specifying 
e.g. that the Human capital method should be used to value productivity costs to overall 
methodology aspects such as Detailed presentation of data. 
 
Societal perspective 

LFN requires that the analysis should be performed with a societal perspective, which 
includes all relevant costs and effects regardless of payer or beneficiary. This means 
that also costs and revenues for other sectors than the health caresector, such as local 
authorities, participants in programmes, and family of patients should be included in the 
analysis. The societal perspective is often recommended (Drummond et al, 2005, p. 87; 
Gold et al, 1996) because it gives a broad description of the consequences of choices 
and recognises that budgets are arbitrary divisions of resources (Brouwer et al, 2001). 
Thus, the societal perspective discourages cost-shifting between sectors.  
 
The LFN, however, is the only reimbursement agency that demands the societal per-
spective, according to the agency itself. The recommended perspective in the UK is the 
health sector for clinical interventions (NICE, 2008a) and the public sector for public 
health programmes (NICE, 2008b), whereas the most frequently used is the healthcare 
sector perspective, at least in Australia (Dalziel et al, 2008). One issue with the societal 
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perspective is the difficulty to value non-marketed resources in monetary terms, notably 
time for participants, patients and relatives. There are several options for valuing time 
used for informal unpaid care (van den Berg et al, 2004) but in Sweden a valuation of 
leisure time of 35% of average wages has become customary (Claesson et al, 2000).  
 
Cost-utility analysis 

As most international recommendations (Hjelmgren et al, 2001), LFN recommends 
cost-effectiveness analyses using the health measure quality-adjusted life-years 
(QALYs), i.e. cost-utility analysis (Drummond et al, 2005). Drafted UK NICE re-
commendations for economic evaluations of public health interventions (NICE, 2008b), 
however, state that if there are not enough data to estimate QALYs, or if there are 
important non-health benefits from the interventions, alternative or complementary 
measures could be used. 
 
The QALY is a health measure that takes into account both life-years (mortality) and 
health-related quality-of-life (morbidity). A year lived in full health is valued at 1 
QALY, while death is 0. Intermediate health states are valued, with quality-of-life 
weights, according to their relative desirability between 0 and 1. There are a number of 
ways to obtain the weights, i.e. whether based on choices or scaling and whether 
uncertainty is incorporated or not (Drummond et al, 2005, p. 143), but the weights 
should be preference-based to accord with economic theory. LFN recommends that 
weights are obtained via the standard gamble or time trade-off (TTO) methods, and 
prefers weights obtained from patients with first-hand experience of the condition. 
However, others recommend the use of community weights, i.e. weights obtained from 
the general population (Gold et al, 1996; NICE 2008a). To obtain weights from the 
general population, which has no experience of the health condition, health measure 
instruments such as the EQ-5D (EuroQol Group, 1990), HUI (Horsman et al, 2003) and 
SF-6D (based on SF-36; Brazier et al, 2002) are used to describe the health conditions. 
Connected to these instruments are scoring formulas used to translate the health 
conditions into quality-of-life weights. In Sweden, a frequently used instrument is the 
EQ-5D valued with the UK social tariff (Dolan, 1997), which is based on community 
preferences and thus contrary to the LFN recommendations. The choice of instrument, 
population group and eliciting method might considerably affect the health-related 
quality-of-life weight obtained. 
 
LFN also states that if the treatment mainly affects survival, gained life-years (YLS) 
should also be reported, leading to a cost-effectiveness analysis (Drummond et al, 
2005). Moreover, if there is evidence that the health effects are identical to those from 
an alternative treatment, a cost comparison may suffice, i.e. a cost-minimisation 
analysis. If it is difficult to use QALYs as health measure, a cost-benefit analysis may 
be used. Another method, not mentioned by the LFN, is the cost-consequences analysis 
(Drummond et al, 2005, p. 3) that presents a range of different outcome measures, so 
decision makers can choose which they consider relevant. 
 
Incremental analysis (ICER) 

After the publication of the analysis on the sixth stool test to detect colon cancer 
(Neuhauser & Lweicki, 1975), all recommendations demand that cost-effectiveness 
ratios should be calculated as differences in costs and in health effects between 
alternatives, i.e. an incremental cost-effectiveness ratio (ICER). That means that the 
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result, in comparison with a stated alternative, is reported as extra costs per extra health 
effect achieved. If the ratio is calculated without a comparison, it is called the average 
cost-effectiveness ratio. LFN also posits that the comparison alternative should be the 
most appropriate alternative treatment in Sweden, clarified as the most used, which 
might be no treatment at all, i.e. the null or do-nothing alternative. In effect, if the null 
alternative is used, which of course means zero costs and zero health effects, the 
incremental ratio is identical to the average ratio.  
 
In many cases there are several relevant comparison alternatives, which thus have to be 
compared in a series of incremental analyses. To tease out the appropriate comparisons 
the concepts of dominance, i.e. an alternative leads to fewer effects and higher costs, 
and extended dominance, when an alternative has a higher ICER than another more 
effective alternative, are used (Karlsson & Johannesson, 1996; Drummond et al, 2005). 
The paper by Karlsson & Johannessson (1996) also explores the different decision rules 
based on ICERs in situations of fixed or variable budgets. 
 
Productivity costs 

Given that the LFN recommends a societal perspective, productivity costs should be 
included in the analysis. These productivity costs have become one of the most con-
troversial areas of cost-effectiveness analyses (Sculpher, 2001). It is widely accepted 
that an individual’s time is a scarce resource, and thus if that time is affected by an 
intervention, a valuation of the time should be included in the analysis. Yet, the 
valuation of the costs, the equity implications and which time to include have caused 
considerable debate.  
 
Early economic evaluations included productivity costs, then frequently named indirect 
costs or production losses, for lost working time that was due to both morbidity and 
mortality, often in a denoted cost-benefit framework (Sculpher, 2001). The US Panel 
(Gold et al, 1996) however, pointed out that it is double-counting to include mortality 
productivity costs if the health outcome includes life-years (i.e. also QALYs). Since 
then, mortality productivity costs are often recommended against. The US Panel, 
however, stated that it was double-counting to also include productivity costs when a 
valuation of normal activities was included in the health outcome (Gold et al, 1996). 
The reason is that the Panel feared that individuals, if not clearly instructed not to, 
would take into account income effects of ill-health when asked about valuations of 
health states. This assumption became heavily debated (Brouwer et al, 1997; Weinstein 
et al, 1997; Meltzer & Johannesson, 1999). 
 
Concerning the valuation of the costs, LFN recommends the human capital approach, 
which in theory might value all time uses (Sculpher, 2001), but in practice often only 
includes market production until retirement age valued as wages. An alternative 
valuation is the so-called friction cost method (Koopmanschap et al, 1995) that only 
considers temporary, i.e. during a friction period, costs that are due to reduced working 
capacity. The equity considerations stem from the practice of valuing the costs as 
market wages, which differ between population groups but might be mitigated by the 
use of average wages (Drummond et al, 2005), and from the implied zero costs for 
individuals above the age of retirement. 
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Costs in added life-years 

As the only jurisdiction, LFN recommends that analyses include costs in added life-
years, i.e. the difference in market consumption and production during gained life-years, 
in order to fully reflect the societal perspective (Meltzer, 1997; Meltzer & Johannesson, 
1999; Lundin & Ramsberg, 2008). These costs include future unrelated medical costs as 
well as unrelated non-health costs. The costs are negative for individuals aged 20 to 64 
years, but positive for individuals before entering the labour market and for individuals 
above the retirement age (www.tlv.se), i.e. a life-year gained among the young and the 
elderly carries an extra cost as compared with a life-year gained among the middle-
aged. As LFN  requires analyses on patient subgroups, based on e.g. age, gender and 
disease severity, these costs imply that the same therapies result in differential cost-
effectiveness in different age groups. The equity implications and social welfare aspects 
of these costs have been discussed (Olsen & Richardson, 1999; Richardson & Olsen, 
2006) but not the limitation to market consumption and production. Methodology text 
books assert that the costs might be considered in sensitivity analyses (Gold et al, 1996, 
p. 186; Brouwer et al, 2001; Drummond et al, 2005, p. 64).  
 
Discount rate 

Following the US Panel (Gold et al, 1996), LFN recommends a 3% discount rate for 
both costs and health effects as a means to reflect society’s preference for current  
events in comparison with future events, i.e. the assumed societal time preference. In 
sensitivity analyses no discounting and a 5% rate should be used, as well as one analysis 
with differential discounting of costs and health effects. Before the US Panel re-
commendation, a rate of 5% was common (Drummond et al, 2005; Neumann et al, 
2005b). Previous UK NICE recommendations (Hjelmgren et al, 2001) required different 
discount rates for costs and health effects to account for the probable different valuation 
of future health and future costs. 
 
Modelling accepted 

In the LFN recommendations the need for modelling is mentioned in several contexts, 
including extrapolating from surrogate or clinical endpoints to include effects on life-
time mortality and morbidity, and adapting clinical trial data to Swedish conditions. The 
use of modelling was previously contended (Buxton et al, 1997; Halpern et al, 1998; 
McCabe & Dixon, 2000) but has become very common (Drummond et al, 2005, p. 
308). Most models used in cost-effectiveness analyses are health state transition models, 
especially Markov models (Kuntz & Weinstein, 2001). These models are particularly 
suitable when there is a continuous risk for events, when events might occur repeatedly 
and when the timing of events is important (Sonnenberg & Beck, 1993).  
 
Sensitivity analyses 

Regarding the uncertainty in the results, LFN only insists that sensitivity analyses  
of central assumptions and parameters are an important stage in the analyses, without 
specifying which type of sensitivity analysis should be performed. The uncertainty and 
methods to report and analyse the uncertainty are the area of cost-effectiveness analyses 
that has developed most during recent years (Drummond et al, 2005, p. 331). Pre-
viously, good practice (Gold et al, 1996; Drummond et al, 1987, pp. 82-83) indicated 
that important parameters and methodological choices should be changed one at a time, 
named univariate analyses, to investigate if the cost-effectiveness ratio changed con-
siderably, i.e. was sensitive. These univariate analyses ought to be supplemented by 
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multivariate analyses, i.e. changing several parameters simultaneously, and sometimes 
by scenarios, such as choosing data to construct a “worst case” or a “best case”, 
although the US Panel (Gold et al, 1996, p. 252) advised against such scenarios. Issues 
with these types of sensitivity analysis are the ranges chosen for the analyses, which 
preferably should be taken from alternative data sources and the lack of rules to 
determine whether the result is sensitive or not to a parameter.  
 
When the use of models became common, the extent of uncertainty, the sources of 
uncertainty and the possibilities to reflect and analyse the uncertainty increased 
markedly. Different types of uncertainty were identified (Briggs, 2000) and later 
classified into parameter, structural and methodological (Philips et al, 2006). Although 
univariate and multivariate sensitivity analyses are adequate for some of these, 
probabilistic sensitivity analyses are deemed more suitable to reflect the parameter 
uncertainty (Briggs, 2001). These analyses are based on either trial patient-level data on 
individual costs and effects or on model simulations, from which the two alternatives’ 
cost and effect pairs are sampled via a bootstrap (Briggs et al, 2001). The bootstrapped 
differences in costs and effects are then plotted on the cost-effectiveness plane, together 
with a 95% confidence interval. The 95% confidence interval can be calculated in a 
number of ways, but the easiest is to arrange the bootstrapped differences in order and 
then choose the 2.5% and 97.5% as the intervals, called the percentile method (Briggs, 
2001). Alternatively, the result might be presented in a cost-effectiveness acceptability 
curve, which shows the proportion of bootstrapped differences that are considered cost-
effective given different accepted costs per QALY (Drummond et al, 2005). 
 
Detailed presentation of data 

To enable transparency LFN demands that the methods, the assumptions and the data 
used for analyses should be clearly described, with unit costs and quantities separately 
reported, if possible. If the analysis employs a model, detailed data on the probabilities, 
costs, etc should be tabulated. The detailed reporting of methods and data was also 
stressed by the US Panel, which proposed that “technical reports” be published along-
side scientific journal publication (Gold et al, 1996). To increase comparability among 
cost-effectiveness analyses, the US Panel also proposed a “reference case”, employing 
the methods preferred by the Panel. To my knowledge, this “reference case” never came 
into use, probably because the controversies surrounding some of the US Panel 
proposals. A very frequently used checklist for reporting cost-effectiveness analyses is 
the Drummond 10-point checklist, first published in 1987 (Drummond et al, 1987). 
 
When models are employed in the analyses, LFN also demands that they should be 
validated internally and externally, but without specifying the methods to be employed. 
During recent years, a number of checklists and recommendations on reporting models 
have emerged (Drummond et al, 2005; Philips et al, 2006). One of the early checklists 
suggested that model validity be discussed in four sections: Model structure, Model 
inputs, Model results and Usefulness of model to decision makers (McCabe & Dixon, 
2000). Other checklists contain a large number of items, also on technical details 
(Weinstein et al, 2003; Philips et al, 2006). 
 
Cost-effectiveness thresholds 

Like most agencies that base decisions on cost-effectiveness analyses, LFN has not 
stated when it considers an intervention cost-effective, i.e. the limit, or threshold, of 
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costs per health effect. In Sweden, a frequently quoted acceptable cost per life-year 
saved, which was derived from the valuation of traffic casualties, has been SEK 
500,000 (Carlsson et al, 2006). In 2004, the Swedish National Board of Health and 
Welfare published guidelines on medical practice that included statements of thres-
holds: a cost below SEK 100,000 per QALY or life-year gained was considered low and 
between SEK 500,000 and 1 million high (Swedish National Board of Health and 
Welfare, 2004). These thresholds became frequently quoted in Sweden. International 
empirical evidence (Eichler et al, 2004) and statements from officials (Persson & 
Ramsberg, 2007; NICE, 2008a) suggest that there are no fixed thresholds, but decisions 
are based on several criteria, of which costs per QALY is only one. 
 
As a side effect of the thresholds, cost-effectiveness analyses can be transformed into 
cost-benefit analyses (Johannesson, 1996; Sculpher, 2001) by recalculating the health 
effect into monetary values. This approach, called the net benefit (Stinnet & Mullahy, 
1998; Tambour et al, 1998), renders a number of benefits from a statistical point of view 
(Hoch et al, 2002). This is because the ratio, with unknown statistical properties, is 
converted to a straight line, which is very well known statistically. The net benefit, 
coupled with estimates of the uncertainty, can also be used to calculate the expected 
value of perfect information, called EVPI (Claxton, 1999), which allegedly can be used 
to prioritise research efforts. 
 
In summary, during the past 20-30 years a fairly coherent mainstream methodology for 
economic evaluations within medicine has evolved. This is reflected in the similarities 
of  most methodology recommendations (Hjelmgren et al, 2001), shared also by the 
Swedish LFN recommendations which were followed in the three cost-effectiveness 
analyses included in this thesis. 
 

2.3 Public health 
 
The term public health programme has been used to characterise the three cases 
subjected to cost-effectiveness analyses included in the thesis. Public health has been 
defined as a “...social and political concept aimed at improving health, prolonging life 
and improving the quality of life among whole populations through health promotion, 
disease prevention and other forms of health intervention.” (WHO, 1998, p. 3). Public 
health thus encompasses programmes that promotes health, i.e. health promotion 
programmes, and prevents disease, disease prevention programmes. 
 
Health promotion was defined in the Ottawa Charter from 1986 as: “…the process of 
enabling people to increase control over, and to improve, their health.” (WHO, 1986).  
The focus is on promoting health, which by no means is the absence of disease, 
following the WHO constitution: “Health is a state of complete physical, mental and 
social well-being and not merely the absence of disease or infirmity.” (WHO, 1948). 
This definition of health distinguishes health promotion from disease prevention, which 
has been characterised as: “…action which usually emanates from the health sector, 
dealing with individuals and populations identified as exhibiting identifiable risk 
factors, often associated with different risk behaviours.” (WHO, 1998, p. 4). 
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Health promotion is mainly concerned with the circumstances under which people live, 
defined as “… the context of everyday life: where people live, love, work and play.” 
(Mittelmark et al, 2008, p. 5), often called living conditions. However, living conditions 
also affect health behaviours, also called risk factors or lifestyles, which often are the 
targets of disease prevention programmes (WHO, 1998). In practice, the distinction 
between health promotion and disease prevention might be less clear (Mittelmark et al, 
2008), as implemented programmes often combine the two approaches. Furthermore, in 
recent years the concept “New public health” has emerged, which is stated to entail a 
“… comprehensive understanding of the ways in which lifestyles and living conditions 
determine health status, and a recognition of the need to mobilize resources…/ to /… 
create, maintain and protect health by supporting healthy lifestyles and creating 
supportive environments for health.” (WHO, 1998, p. 3). The New public health thus 
encompasses both health promotion and disease prevention. 
 
During recent decades, most of the theoretical and methodological advances have taken 
place within the health promotion discourse. Important concepts, relevant for this thesis, 
are empowerment, participation, community and “valued health promotion outcomes”.  

2.3.1 Empowerment and participation 

As evident in the Ottawa Charter, health promotion should seek to achieve a process by 
which people are enabled to increase control over decisions and actions that affect their 
health. This process is often called empowerment (WHO, 1998) and is seen by many as 
the cardinal principle of health promotion (Rootman et al, 2001).  
 
Empowerment presupposes participation (Tones & Green, 2004, p. 37), i.e. an 
empowering programme requires that the people concerned are involved in the 
programme implementation. The “principle of participation” declares that the people 
affected by a problem should be involved in defining the problem, in planning and 
taking steps to resolve it and in establishing structures to ensure that changes are 
maintained (Thompson & Kinne, 1999, p. 30). At the individual level, social involve-
ment and participation might even act as psychological factors with positive effects on 
perceived control, individual coping strategies, health behaviour and health status 
(Minkler & Wallerstein, 1997). Participation is thus often seen as another key principle 
of health promotion and valued both as a process and as an outcome (Potvin, 2007). 

2.3.2 Community participation 

Community has been connected to the key concepts empowerment and participation 
(Stephens, 2007). Community participation is seen by some authors (Nutbeam, 1998; 
Rootman et al, 2001, p. 14; Bracht et al, 1999), but not all (Laverack & Wallerstein, 
2001), to be a means to achieve empowerment through partnerships with local 
organisations and citizen groups. Furthermore, if local partners are involved local 
conditions are taken into account in the planning and programme delivery is perceived 
as legitimate among the local population (Bracht et al, 1994). Moreover, community 
participation enhances the chance of programme institutionalisation in ordinary 
community practice and increases local competence on how to address similar health 
issues in future endeavours (Potvin & Richard, 2001). The effectiveness of health 
promotion programmes is therefore enhanced by local community participation. 
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Community participation is thus considered important both as an end in itself and as  
a means to achieve other goals. There are, however, few examples of quantitative 
measures of community participation. Previous examples have counted the number of 
programme components run by collaborators coupled with descriptions of the types of 
programmes (Weisbrod et al, 1992) or with the types of collaborating organisation 
(Bracht et al, 1994; Tillgren et al, 1995), or the number of changes in local practice and 
policy (Fawcett et al, 2001, p. 252). None of these measures disclose the intensity of the 
community participation. Rifkin & co-authors (1988), however, have developed a 
categorical, i.e. using categories that enable comparisons of intensity, measure of 
community participation. The measure is called the pentagram method and has been 
applied in several countries and contexts (Bjärås et al, 1991; Schmidt & Rifkin, 1996; 
Naylor et al, 2002; Eyre & Gauld, 2003; Andersson et al, 2005). The level of par-
ticipation is examined based on five process indicators: Needs assessment, Leadership, 
Organisation, Resource mobilisation and Management, which are considered the 
important components of successful community-based programmes.  

2.3.3 “Valued health promotion outcomes” 

Even if the ultimate aim of health promotion is increased population health, the process 
in itself is a highly valued part. “Valued outcomes of health promotion”, as termed by 
Nutbeam (1998), are thus not confined to increases in health, measured in terms of 
mortality, morbidity and/or quality-of-life. The complex and rather distant relationship 
between the activities in health promotion programmes and health outcomes, e.g.  
 
 
 

 
 

Figure 2. An outcome model for health promotion, from Nutbeam (1998). 
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increased physical activity enabled by bicycle lanes and heart disease incidence, often 
hinders firm conclusions on programme efficiency using those measures (Nutbeam, 
1998; Lindholm & Rosén, 2000).  
 
Instead, a four-level hierarchy of valued outcomes for health promotion has been 
proposed (Nutbeam, 1998). The highest level, Health and Social Outcomes, contains 
measures on mortality and morbidity as well as on quality-of-life and equity, see figure 
2. A description of the work performed is contained in the lowest level, Health Pro-
motion Actions, divided into different types of action. Between these two levels are 
Health Promotion Outcomes, which describe the immediate result of the actions in 
terms of changes in individual, social and environmental factors, which are means to 
improve on the determinants of health in the next level, called Intermediate Health 
Outcomes. Headings in this third level are healthy lifestyles, effective health services 
and healthy environments, which ultimately lead to changes in Health and Social 
Outcomes. The author stresses the links between the levels and the level indicators, as 
well as the differential timing of indicator changes. 
 
There are, however, other valuable outcomes from health promotion and disease pre-
vention programmes (Rosén & Lindholm, 1992). One is the social diffusion of health 
behaviours, i.e. changes in health habits tend to spread to other individuals. The changes 
might occur among those in the near proximity, such as the family or peer group, but 
also among more distant individuals, such as those in neighbouring communities. This 
last phenomenon is sometimes called secular trends. Another valuable outcome is the 
wellbeing that individuals might derive from changing unhealthy lifestyles because of 
reduced anxiety and fear of future ill-health, termed utility in anticipation (Cohen, 
1984). Consequently, more healthy lifestyles increase individual wellbeing not only 
from (expected) reductions of future illness but also from decreased anxiety experienced 
now. The actual lifestyles also affect wellbeing, positive or negative, called utility in 
use. It is also plausible that the increased self-esteem following from a change of 
unhealthy lifestyles results in increased wellbeing, and that close friends and family also 
experience reductions in anxiety that affect their wellbeing.  
 

2.3.4 Classification of public health programmes 

During the past three or four decades, the approaches and methods in public health have 
changed markedly (Eriksson, 2000; Catford, 2004). Eriksson (2000) has divided the 
evolution of public health programmes into four generations, see figure 3, even though 
he primarily described cardiovascular prevention programmes.  
 
During the 1960s, the clinical generation treated one risk factor at the time in high-risk 
individuals within the healthcare sector, often including pharmaceuticals. At times the 
interventions were expanded with some health education approaches. The next 
generation, the bioepidemiological during the 1970s, acknowledged that several risk 
factors often contribute to disease, leading to the multifactorial approach. These 
programmes always included some health education. Eventually this individual and 
high-risk approach was expanded with structural interventions targeted at the whole 
population, often called community-based interventions, which aimed to change the risk 
factor distribution in the population. Since the middle of the 1980s, the multifactorial,  
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Figure 3. Four generations of public health work, from Eriksson (2000). 

 
 
community-based interventions have focused on small-scale, action-oriented work in 
collaboration with local organisations and networks. This generation, the socioepi-
demiological, emphasises that programmes have to be adapted to local conditions and 
that supportive environments should be created to enable healthy choices (Catford, 
2004). When local networks are weak, the expanded version includes community 
organising and development. The last generation, called environment and policy-
oriented, seeks to counteract processes that undermine the health of the population 
through policy changes, the healthy public policy. Settings and arenas where people live 
and meet (Haglund et al, 1996) became important concepts, and movements such as 
Healthy Cities were started. The expanded version of the fourth generation stresses the 
importance of general political decisions on the population health and the need for 
system analyses. The author stresses that the four generations build on different 
scientific traditions and theories, which, in turn, lead to different evaluation strategies 
(Eriksson, 2000). 
 

2.4 Economic evaluations of public health programmes 
 
Interest in the economic evaluation of public health programmes has increased 
markedly during recent years in the UK after a series of government reports on the 
efficiency of the healthcare system, the Wanless reports. One consequence was the 
expanded responsibilities of NICE, to also provide guidance on the effectiveness and 
cost-effectiveness of public health measures, as well as clinical guidance (Kelly, 2005). 
Another consequence was a review that sought to include all studies ever published 
which identified nearly 1,700 economic evaluations and related studies on a very wide 
range of public health measures (McDaid & Needle, 2006). In the 2004 Wanless report 
one chapter was devoted to investments in public health, which concluded: “Economic 
evaluation of public health interventions is not inherently different from the evaluation 
of other health interventions. Standard principles of good practice are the same. It is true 
that the practical difficulties associated with designing rigorous and convincing 
evaluations of public health interventions are greater. ... But it is not impossible to 
overcome, or at least minimise, these practical difficulties... a similar method of cost-
effectiveness analysis needs to be applied to public health and clinical interventions. ... 
This would demonstrate the respective merits of investment in public health measures 
or in clinical services...” (Wanless, 2004, pp. 146-147).  
 
This view, that economic evaluations of public health programmes are not inherently 
different to other health interventions was, however, challenged by a very recent 
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methodology review (Drummond et al, 2008). The authors of the review identified four 
particularly challenging areas: Attribution of outcomes, Measuring and valuing out-
comes, Equity considerations and Intersectoral costs and consequences. The area 
Attribution of outcomes was mainly concerned with the design of the effect evaluations 
and proposed an increased use of methods to analyse non-experimental data as well as 
more sophisticated econometrics and structural simulation modelling. In Measuring and 
valuing outcomes the authors called for a debate on the appropriateness of various 
forms of economic evaluations for public health interventions and research into 
different generic measures of wellbeing. Given the importance attached to Equity within 
the field of public health, the review suggested that health inequality impact assess-
ments and that equity-related subgroup analyses should be performed, as well as 
research on interventions designed to tackle health inequality. The area Intersectoral 
costs and consequences acknowledged that many public health programmes have 
implications for several parts of society, and called for analyses of costs and con-
sequences by beneficiary groups, also taking into account impacts on the voluntary 
sector and private individuals. In the review 154 economic evaluations of public health 
interventions published during years 2000-2004 were identified. Its disappointed 
conclusion was that existing studies provided few insights into methods to meet the 
challenges: “...very few studies considered costs and consequences outside the health 
care sector and the measures of outcome were normally confined to various measures  
of health gain. ... Equity considerations were rarely mentioned and never addressed 
formally.” (Drummond et al, 2008, pp. 8-9).  
 
Only one Swedish economic evaluation was included in the methodology review, on 
rehabilitation after stroke (von Koch et al, 2001), but there have been a number of 
studies published on Swedish programmes. Here, I review one study each from the 
Eriksson (2000) classification of the four generations of public health programmes, 
complemented with two studies treating other important public health areas. 
 
The first generation according to Eriksson (2000), the clinical that targets individuals 
with a single risk factor, is exemplified by advice to high-risk consumers of alcohol 
within primary care (Lindholm, 1998). The cost-effectiveness analysis was based on a 
hypothetical estimate of the effects from screening for heavy consumers and offering 
advice to those identified during a number of follow-up visits given by physicians or 
nurses. The programme costs varied considerably with personnel category. Converting a 
male heavy drinker to a moderate drinker was assumed to lead to a reduction of 50% of 
annual mortality risks in ages 40-70 years and of annual health care costs. The analysis 
showed that the programme could be cost-effective; if 2% of the heavy consumers 
changed drinking habits, the costs per life-year would amount to Euro 10,000 while it 
would be cost-saving in a healthcare perspective if 10% changed into moderate alcohol 
consumption.  
 
The second generation of programmes, the bioepidemiological that targets several risk 
factors, might be represented by a type 2 diabetes prevention programme aimed at 
individuals with impaired glucose tolerance, i.e. with a high risk of developing diabetes. 
The programme was developed in Finland; the Finnish Diabetes Prevention programme. 
In the cost-effectiveness analysis the programme effects were applied to a cohort of 60-
year-old men and women in Stockholm, Sweden (Lindgren et al, 2007). The programme 
consisted of physician and nutritionist visits for advice on food and physical activity 
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habits, and physical activities. The changes in risk factor levels were converted to 
decreased risks of diabetes, myocardial infarction and stroke in a Markov model. The 
programme costs were estimated to Euro 2,614 per patient, which were offset by 
savings in disease-related costs. The result of the analysis was thus societal cost-savings 
and a gain of 0.2 QALYs per patient. 
 
One of the examples of the third generation of programmes in Eriksson (2000) is the 
Norsjö project, a local community-based programme aimed to prevent cardiovascular 
disease. The programme included invitations to health examinations as well as 
structural changes and health education. In the cost-effectiveness analysis the changes 
in risk factors were converted to decreases in cardiovascular disease during 8 years. 
Despite the very short effect period, the programme was cost-effective or cost-saving, 
according to different assumptions. The study also investigated the equity consequences 
of the programme, finding that all social classes had benefited (Lindholm et al, 1996a). 
 
The fourth generation of programmes, the environment and policy-oriented, is 
represented by a study on a policy that does not aim to affect health. This policy is the 
Swedish social security programme that enables parents to take paid leave to tend to 
their young children, called parental leave. The cost-effectiveness analysis was based on 
a decreased overall mortality during 20 years of 16% among males that had had parental 
leave in 1978-79 (Månsdotter et al, 2007a). The programme costs included information 
on and administration of the parental leave and productivity costs during the leave, 
while costs avoided included inpatient care and productivity costs because of sick leave. 
The base case cost-effectiveness ratio amounted to Euro 8,000 per QALY, which is 
cost-effective in Sweden. 
 
Vaccinations are another public health area, and were among the first public health 
measures to be subjected to economic evaluations, reviewed in Jönsson (1975; 1976). 
These economic evaluations were performed within a cost-benefit framework, where 
losses in health were valued as productivity costs. The Jönsson books (1975; 1976) 
criticise the method, suggesting instead a willingness-to-pay approach for influenza 
vaccination. Later studies on vaccination, however, employs a standard cost-
effectiveness framework, e.g. vaccination against pneumococcal pneumonia among 
elderly which resulted moderately cost-effective in Sweden, with a cost per QALY of 
around SEK 300,000 (Örtqvist et al, 2000). 
 
Supportive environments for health are often created outside of the healthcare system. 
One example is bicycle lanes that increase the availability of physical activities, which 
have been investigated in an explorative cost-benefit analysis (Swedish Environmental 
Protection Agency, 2005) on some measures to convert Linköping to "The bike city". 
The measures, with annualised investment and maintenance cost of SEK 630,000, were 
estimated to lead to an increase of around 55 bicycle journeys per day; 10 among 
existing bikers, 39 among former car travellers, and the remainder substituting bus 
journeys. The benefits were estimated to SEK 4.2 million, mainly arising from in-
creased comfort and safety among the existing bikers, valued at SEK 12.80 per journey. 
The willingness-to-pay for a new bicycle journey was estimated at SEK 6.60 while time 
cycling on a lane was valued at SEK 70 per hour. Health effects, only estimated for new 
bikers, included decreased societal costs for type 2 diabetes, cardiovascular disease and 
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elevated blood pressure, but amounted to less than 1% of the total benefits. Overall, the 
benefits amounted to seven times the costs. 
 

2.5 Financing public health programmes 
 
As stated above by Eriksson (2000), the focus of public health programmes have shifted 
over time, from healthcare sector-based to community-based interventions that are 
implemented in collaboration with local organisations and at times aiming to change 
policies towards more health supportive environments. This change reflects the shift 
from disease prevention to health promotion, i.e. public health has become more 
concerned with population wellbeing than with preventing specific diseases. This 
change is also evidenced by the view within public health that determinants of health 
extend well beyond the individual and individual-level lifestyle factors into general 
socio-economic, cultural and environmental factors, see figure 4. 
 
Thus, the need for other sectors of society, apart from the healthcare sector, to assume 
responsibility for the public health and related measures arises. In Sweden, the sector of 
society that is most concerned with population wellbeing is the local authorities (the 
municipalities). These local authorities are responsible for basic schooling (until age 18 
years), the care of the elderly and disabled as well as for pre-school children and for the 
local infrastructure, including construction and maintenance of the local road system, 
recreational areas and sports facilities. The local authorities thus have at their disposal 
many of the means to affect population health by creating supportive environments for 
health. Another sector of society that has been proposed as a local collaborator are the 
NGOs (non-governmental organisations), i.e. the voluntary organisations sometimes 
referred to as the “third sector”, with a long tradition in Swedish society. This sector 
contains organisations for e.g. tenants and old age pensioners, trade unions, in particular 
their study organisations, and sports clubs. Yet another area with substantial 
possibilities to affect health is the workplace. 
 
 

 

 
Figure 4. The main determinants of health, from Dahlgren & Whitehead (2007). 
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The need for collaboration between sectors has also been acknowledged in Swedish 
national working parties, where it has been claimed: “…it is necessary that public health 
issues are coordinated at all levels in society and that the state, the healthcare authorities 
and the local authorities need to cooperate to achieve results. …there are difficulties 
inherent in the fact that the responsibility is divided between several organisations and 
that no organisation has public health issues as its main task.” (Swedish government, 
Prop. 2002/03:35, p. 26; author’s translation)3. 
 
The financing of public health programmes is thus an acknowledged issue. According to 
economic theory, the only reason to spend resources is that there are incentives, i.e. 
reasons to do so. The incentives are normally assumed to be financial gains, i.e. that one 
can derive a monetary benefit from the action. This would presumably only apply to the 
commercial sector, in that the aim of that sector is to maximise profits. For several 
reasons, the healthcare sector does not operate under market conditions (Dranove & 
Satterthwaite, 2000), and nor do most other sectors concerned with public health. In 
these sectors, maximising profits is thus not a viable objective. 
 
If organisations are reluctant to finance public health programmes, implementation 
might be hindered. In economic theory this aspect would be called lack of incentives 
which might lead to suboptimal resource allocation, i.e. the resources are not used in the 
best available way. Another aspect is the possibilities of cost-shifting, i.e. that one 
organisation has the possibility to affect the costs accrued to another organisation. This 
risk is enhanced when there are two organisations with different payment systems, sub-
stitutable services and a common output, such as the healthcare authority and the local 
authority concerning health. The technical efficiency of the organisations, i.e. if they 
use their resources in the best available way, as well as the social efficiency, if resources 
overall are used in the best way, might be adversely affected (Banks et al, 2001).  
 
Cost-shifting and inappropriate incentive structure seem to have been important reasons 
underlying a recent structural reform in Denmark: “...incentives to strengthen preventive 
efforts, when the benefits accrue to the same organisation. Less risk for cost-shifting 
and clear incentives to perform tasks at the lowest, effective level...” (Struktur-
kommissionen, 2003, p. 146; author’s translation)4. In the reform the local authorities 
were given full responsibility for health promotion and prevention coupled with de-
creased payments to the regional healthcare if hospitalisations are avoided (Möller 
Pedersen et al, 2005). At intra-organisational levels, lack of incentives might also hinder 
public health programmes. This is exemplified by calls for targeted reimbursement for 
alcohol preventive work in Swedish primary care, as benefits in terms of avoided 
alcohol-related hospitalisations will fall on other budgets, although within the same 
organisation (Leifman et al, 2008). Thus, even if public health programmes might be 
beneficial overall for the healthcare sector, implementation might be hindered by 
narrow budget concerns within the sector. 

                                                
3 In Swedish: ”… det är nödvändigt att folkhälsofrågorna samordnas på alla nivåer i samhället och att 
staten, landstingen och kommunerna måste samverka för att kunna nå resultat. ...det finns svårigheter 
förknippade med att ansvaret är utspritt mellan ett flertal aktörer och att ingen på verksamhetsnivå har 
folkhälsofrågor som sitt kärnområde” 
4 In Danish: ”... incitamenter til at styrke den forebyggende indsats, når gevinsten kommer samme 
myndighed til gode. Mindre risiko for kassetänkning og klare incitamenter till opgavevaretagelse på 
laveste, effektive niveau...” 



 

 

 

27 

3. Aims and objectives 
 
This thesis investigates constraints and opportunities of economic evaluations of public 
health programmes, exemplified with cases of cost-effectiveness analyses of 
implemented programmes. The first aim is to assess the cost-effectiveness of three 
public health programmes. The second aim is to explore whether the cost-effectiveness 
methodology is appropriate for public health programmes. 
 
The first specific objective addresses the need for decision-making bases on public 
health programmes: 
• To assess the cost-effectiveness of a smoking cessation programme, an elderly safety 

promotion programme and a diabetes prevention programme (study I, II, III) 
 
The three cases represent different phases of approaches within health promotion, which 
could affect the appropriateness of the cost-effectiveness analyses. Two objectives 
therefore address the applicability of mainstream economic evaluation methodology 
within medicine on the programmes: 
• To determine whether it is feasible to perform mainstream cost-effectiveness 

analyses on public health programmes (study I, II, III) 
• To explore whether mainstream cost-effectiveness analyses are appropriate as a basis 

for decision making on public health programmes (study III) 
 
Cost-effectiveness, however, is not a necessary condition for implementation of 
community-based public health programmes, but financing is. The financing 
implication of community participation in terms of resource mobilisation among 
collaborators has previously been acknowledged, and the issue is addressed in two 
objectives: 
• To propose a quantitative measure of community participation based on programme 

costs (study IV) 
• To assess the financial incentives of local community collaborators to participate in a 

community-based public health programme (study IV) 
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4. Material and methods 

4.1 The programmes 
 
In this thesis three public health programmes are studied, see table 1. All three pro-
grammes were implemented in the Stockholm Metropolitan area during the years 1995-
2004, and initiated and partly financed by the Stockholm County Council. 
 
The smoking cessation programme (study I) 

The programme, called Quit smoking, Gals (Fimpa, tjejer!) was a “Quit-and-Win” con-
test, i.e. a contest for smoking cessation, implemented in a healthcare district in Stock-
holm in 1995-1996. The programme was aimed at smoking mothers to small children. 
The mothers were primarily recruited via personally addressed direct mail, aided by 
information by local newspapers and key informants. The programme included support 
to the participants: five personally addressed letters, two occasions of smoking cessation 
telephone hotline support and one get-together. Nicotine replacement products were 
allowed. To be eligible for a prize the participant had to be smoke-free for 7 months.  
 
A pre- and post-evaluation model, including process and outcome, was used to evaluate 
the programme (Eriksson et al, 1997; Tillgren et al, 2000). Based on a mailed ques-
tionnaire to all participants, quitters were defined as sustained tobacco-free at 12 
months. The survey participation rate was 76%, with dropouts defined as smokers. In 
total, 238 women participated in the contest, with 14% (34 women) quitters.  
 
The programme might be classified according to Eriksson (2000) as a second generation 
public health programme, designed to target a single risk factor in a high-risk group but 
implemented in a non-clinical setting. 
 
 
Table 1. Overview of the three public health programmes 

 

 study I study II, IV study III 

Time period 1995-1996 1995-1999 1995-2004 

Geographical area 1 healthcare district 
in Stockholm county 

1 community in 
Stockholm county 

3 municipalities in 
Stockholm county 

Programme target tobacco smoking elderly injuries type 2 diabetes 

Target group mothers to pre-school 
children 

elderly: aged 65+ 
years 

whole population 

Public health generation 2nd 3rd 4th 

Effect evaluation design pre-post pre-post, quasi-
experimental 

pre-post, quasi-
experimental 

Effect evaluation outcomes quitters first hip fracture risk factors: blood 
pressure, BMI, 
glucose levels 

Markov model aim tobacco smoking 
cessation 

first hip fracture 
avoided for 1 year 

metabolic syndrome 
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The elderly safety promotion programme (study II and IV) 

The programme, called Safe Seniors in Sundbyberg (Säkra Seniorer i Sundbyberg), was 
a community-based elderly safety promotion programme implemented in a community 
in Stockholm county over 5 years, 1995-1999. The programme was based on principles 
for community organisation and intersectoral collaboration (Bracht et al, 1999). The 
organisation included a full-time project coordinator, a steering group containing 
executives from the regional healthcare management and the municipal elderly care 
organisation, as well as a reference group in which local representatives from public 
organisations, business companies and several NGOs participated.  
 
The programme combined structural changes in the environment with individually 
based measures for the elderly, using both safety promotion and injury prevention 
methods. Some activities were initiated for the elderly, e.g. study circles on measures to 
increase safety, group balance exercises, qigong and other suitable physical activities 
and an annual outdoor fair. Other activities focussed on environmental safety and 
included home visits, safety rounds in neighbourhoods, new routines in housing 
reconstructions, as well as monitoring of occurred falls in seniors’ accommodation 
(Sadigh Andersson & Hökby, 2000; Hökby & Sadigh, 2002). 
 
The effect evaluation was designed as a quasi-experimental 12-year time-series analysis 
with six control areas (Johansson et al, 2008). The years 1990-1995 were regarded as 
the pre-intervention period and the years 1996-2001 the post-intervention period. The 
outcome was hip fractures that were obtained from the national Swedish Hospital 
Discharge Register. The study group was divided into females and males in two age 
groups, 65-79 and 80+ years, for each area, which resulted in 28 panels. The panels 
enabled a longitudinal multivariate analysis that considered the in-group and the 
between-group variation during the period. The effect evaluation estimated that 14 hip 
fractures had been avoided in the programme area during the 6-year post-intervention 
period: 8 for women 65-79 years old and 3 each for the men in the two age groups.  
 
The programme might be classified as an third generation programme, according to 
Eriksson (2000), i.e. a community-based programme implemented in collaboration with 
local organisations. The programme targeted several risk factors for elderly accidents, 
combining injury prevention and safety promotion approaches.  
 
The diabetes prevention programme (study III) 

The programme, called Stockholm Diabetes Prevention programme (SDPP), was a 
community-based programme aiming to promote healthy lifestyles in order to prevent 
type 2 diabetes. It was implemented during 1995-2004 in three municipalities in 
Stockholm. The programme focused on the preventable risk factors for type 2 diabetes, 
i.e. physical inactivity, poor dietary habits, obesity and tobacco use, via both individual 
lifestyle and community change. The main strategy was community organisation and 
participation (Bracht & Kingsbury, 1990) to develop community relations and to 
educate and implement activities with local representatives from various sectors. 
Activities sought to increase awareness of the risk factors and the availability of 
physical activities, healthy food, a non-smoking environment and professional guidance 
to loose weight or start exercising. The organisational structure, selection of strategies 
and activities varied between the programme municipalities, but networking and 
partnerships were central in most activities.  
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The programme organisation included a project leader in each programme municipality, 
a central support unit with a coordinator of the local work and a central and local inter-
sectoral steering groups. The programme has been described previously (Sanderson et 
al, 1996; Bjärås et al, 1997; Lindvall et al, 2004) and subjected to extensive im-
plementation evaluations (Bjärås et al, 2001; Andersson et al, 2002; 2003; 2005; 2007; 
Andersson, 2006). 
 
The effect evaluation was performed with a quasi-experimental cohort design, i.e. the 
results from a survey and a health examination of people aged 36-56 years at baseline 
and 8-10 years later (Eriksson et al, 2008) in the programme municipalities and in two 
control municipalities were compared. The study group with both baseline and follow-
up data, excluding individuals that had migrated from the baseline municipality, com-
prised 2,149 men and 3,092 women, i.e. about 500 men and 600 women from each 
municipality, 16% of the total baseline population. Because of lack of data for men in 
one programme municipality, only the changes among women in that municipality 
could be included. The two control municipalities, merged into one control area, were 
selected to match the programme municipalities based on geographical and demo-
graphic characteristics. The outcome was changes in metabolic syndrome risk factor 
levels. The metabolic syndrome is a combination of biological risk factors related to 
lifestyles, such as physical activity and dietary habits, the lifestyles most affected by 
programme activities. The risk factors, i.e. blood pressure, body mass index (BMI) and 
fasting plasma glucose (FPG), affect the risk of cardiovascular disease and diabetes 
(Alberti, 2006). 
 
The programme might be classified as a fourth generation public health programme, 
according to Eriksson (2000), which seeks policy and environmental changes to create 
supportive environments via a healthy public policy. 
 

4.2 The cost-effectiveness analyses 
 
The three cost-effectiveness analyses (study I, II, III) employed similar methods, 
facilitating comparison between them. The analyses followed the recommendations 
issued by the Swedish LFN (LFN, 2003), as described in section 2.2, to enable 
comparisons with other medical technologies.  
 
Societal perspective 

The analyses were performed with the societal perspective, aiming to include costs and 
consequences for all sectors of society, including participants’ time (study I, II, III).  
The programme costs, i.e. the costs of implementing the programmes, were based on 
document analyses, self-reports by key persons in collaborating organisations and in 
close cooperation with the project coordinators. For study I, the costs were collected by 
the project personnel, however consulting me, as a part of the process evaluation 
(Eriksson et al, 1997). In studies II and III the programme costs were collected within 
the economic evaluation, but pro-spectively for study II and retrospectively for study 
III, in the last programme year (Eriksson & Johansson, 2005). 
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Wage costs for all involved were valued at the average wage for the personnel group 
(study I), whereas wage costs for employed within the programmes were taken from the 
project accounts (study II, III) and wage costs for collaborators were estimated by 
occupation in seven (study II) and five (study III) categories, including payroll taxes of 
40%. The value of the work by unsalaried voluntary workers was handled differently in 
the two programmes that consumed such resources: valued at the average Swedish wage 
excluding payroll taxes (study III) or at 35% of the average Swedish wage (study II), 
i.e. the customary Swedish valuation of leisure time (Claesson et al, 2000). Likewise, 
the time costs for participants were valued differently: at the average Swedish wage 
(study I) or at the leisure time valuation (study II, III). The different valuations of 
voluntary work and participant time are due to the absence of a standard valuation at the 
time of the costing of study I (i.e. in year 1996). Other resource consumption was taken 
from project accounts or quantified from standards, such as 3 hours for each meeting 
including travelling time (study II). Standards were also used for valuing resources, 
such as 20% of wages for running costs, such as office space, computers, etc (study I, II, 
III), and SEK 200 (study II, III) for a meeting room.  
 
The disease-related costs, i.e. the avoided costs because of the programmes, were also 
collected from the societal perspective (study I, II, III). The medical treatment costs 
were taken from the Stockholm County Council databases, the VAL databases that 
include all medical care consumption for the inhabitants of the county (1.9 million 
people in 2004). These databases enable calculation of diagnosis-specific (study I, III) 
or operation code-specific (study II) costs per individual during specified periods. The 
individuals included in the medical treatment costs estimates were selected according  
to specific criteria. For example (study I), all patients admitted to hospital with a 
specific disease as recorded diagnosis (primary, secondary or tertiary) during 1996 but 
not in 1995 were regarded as incident cases. Costs during the first 6 months after first 
admission were regarded as initial costs; the average of costs during 4 years (1996-
1999) excluding the year of death, were regarded as annual costs; whereas death costs 
were accumulated during the 6 months before date of death, but only for patients 
admitted to hospital with the specific disease as recorded diagnosis during the last week 
before death. Detailed selection criteria as well as cost estimates are reported elsewhere 
(Johansson, 2004; Johansson, 2008; Feldman et al, forthcoming). The medical treatment 
costs included inpatient and outpatients costs, valued by the Stockholm County Council 
DRG-based prices, and some primary care, valued as standard costs per visit. Other 
disease-related costs were taken from previously published studies from 1995 – 2006 on 
Swedish patients, apart from some lung cancer costs (study I) which were not available 
from Sweden.  
 
The societal perspective, however, was not fully reflected because the analyses only 
included some of the diseases presumably affected by the programmes. The smoking 
cessation study (study I) included the three most smoking-related disease groups: lung 
cancer, COPD (chronic obstructive pulmonary disease) and cardiovascular disease 
(CVD) including stroke. The elderly safety promotion programme (study II) included 
only hip fractures. For the diabetes prevention study (study III), the diseases considered 
were extended to the diseases related to the metabolic syndrome, i.e. type 2 diabetes and 
CVD including stroke. 
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Cost-utility analysis 

All studies (I, II, III) were reported as cost-utility analyses, i.e. using QALYs as health 
effects. The average age- and gender-specific quality-of-life weights during healthy 
years were taken from studies on Swedish patients (studies I, II, III). Quality-of-life 
during disease was either based on average quality-of-life among patients with 
respective disease (study I) or on disease-specific decrements from the average age-  
and gender-specific quality-of-life (study II, III). The weights were obtained via the EQ-
5D instrument with health states valued by community preferences obtained by the TTO 
method (study I, II, III),if available. The decrements in quality-of-life because of 
disease were life-long (study I, II) or divided into initial, for the acute phases of 
myocardial infarction and stroke, and annual during the remainder of life (study III). 
 
In all analyses (study I, II, III) the estimated costs avoided were deducted from the 
programme costs to obtain the net costs of the programme. If the net costs were 
positive, the result was expressed as cost per QALY. If the net costs were negative, the 
cost-savings along with the gains in QALYs were reported. Some other outcomes, such 
as programme costs per quitter, were also reported (study I).  
 
Incremental analysis 

The comparison alternative in the studies were the null alternative (study I) or standard 
care (study II, III), but mistakenly stated as the null alternative in study II. When pro-
gramme effects are calculated net of changes in control communities (study II, III),  
the effects from the standard care in the controls is deducted from the programme 
communities. No costs or effects from this standard care were included in the cal-
culations, however. The null alternative is acceptable when interventions towards the 
issue are not regularly implemented, such as smoking cessation interventions (study I) 
at the time of the programme. Note that the article (study I) mistakenly uses the term 
incremental analysis in connection with marginal analyses.  
 
Productivity costs 

All studies included morbidity productivity costs (study I, II, III) although the elderly 
safety promotion study (study II) only included estimated non-market productivity costs 
in a sensitivity analysis, because the programme was aimed at people above the usual 
age of retirement. These non-market productivity costs consisted of informal care given 
to others, valued as leisure time. The market productivity costs were valued with the 
human capital approach using average (neither age- nor gender-specific) wages (study 
II, III). No mortality productivity costs were included.  
 
Costs in added life-years 

Sensitivity analyses included the LFN recommended costs in added life-years (study I, 
II, III), but using different estimates: Ekman & co-authors (2001) for study I and those 
published at the LFN webpage (www.tlv.se) for studies II and III. 
 
Discount rate 

The base case discount rate in all studies was 3% per year for both costs and health 
effects (study I, II, III), whereas sensitivity analyses included no discounting (study I, II, 
III) and a 7%  (study I) or 5% rate (study II, III). When programmes were implemented 
over several years (study II, III), the programme costs were also discounted 3% to a 
common year. 
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Modelling accepted 

All cost-effectiveness analyses employed modelling to estimate future disease and 
connected costs and health effects (study I, II, III). The need for modelling was evident 
for the smoking cessation programme (study I) and the diabetes prevention programme 
(study III) as the programme effects were measured as changes in risk factors which 
affect disease in the longer run. The elderly safety promotion programme (study II), 
however, measured effects as first hip fractures avoided, which might be regarded as a 
final outcome. The interpretation of the effect evaluation result, however, was that the 
first hip fractures had been avoided for 1 year. Only including 1-year effects in the 
analysis would have been contrary to recommendations, and the programme would have 
appeared not cost-effective. 
 
The models were Markov models, constructed in DATA (Treeage Inc) for Monte Carlo 
simulations. The models that simulate the effects from risk factors (study I, III) were 
complex, incorporating nine health states each in addition to the initial health state, 
called Healthy in the smoking cessation model and At risk in the metabolic syndrome 
model, and two termination states, Death in the model diseases and Death unrelated. 
One of the reasons for the complex models is the use of the Framingham CVD risk 
function, which includes five coronary heart diseases (merged into four in the metabolic 
syndrome model). In contrast, the hip fracture model (study II) was very simple,  
only incorporating three health states, with the hip fracture modelled as a transition 
between Healthy and Post-hip fracture. All models are partly stochastic: the smoking 
cessation and the metabolic syndrome model (study I, III) only sampled from the actual 
distributions (in study III the bootstrapped distribution) of medical treatment costs, 
whereas all costs in the hip fracture model (study II) were sampled during simulations.  
 

Sensitivity analyses 

Extensive sensitivity analyses were performed in all three studies. Most model para-
meters were varied (in study I, III) or all model parameters were replaced by alternative 
Swedish data (study II) in univariate and multivariate analyses. Some programme-
specific analyses on programme costs and programme effects were also included (study 
II, III). Probabilistic sensitivity analyses performed via bootstraps from the model 
simulations were reported on the cost-effectiveness plane (study I, II, III), even though 
one analysis (study I) was reported elsewhere (Johansson, 2004). Break-even analyses 
on the programme effectiveness required to consider the programmes cost-effective 
(study II) or cost-saving (study I) were also reported. 
 
Detailed presentation of data 

The models employed in the analyses are described in technical reports (Johansson, 
2004; Johansson, 2008; Feldman et al, forthcoming) which detail all data sources, 
assumptions and outcomes. These reports also contain a thorough discussion on the 
model validity according to a checklist (McCabe & Dixon, 2000). Programme costs 
(study I, III) have been reported elsewhere (Eriksson et al, 1997; Eriksson & Johansson, 
2005) whereas the programme costs for study II are more fully described in study IV. 
 
Cost-effectiveness thresholds 

Thresholds of SEK 100,000 and 250,000 per QALY (Swedish National Board of Health 
and Welfare, 2004) were used to discuss results of the sensitivity analyses (study II). 
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4.3 Financing and resource mobilisation 
 

The aim of study IV was to discuss the financing of community-based public health 
programmes. The discussion started at one stated objective of community-based health 
promotion: resource mobilisation among collaborators in the local community. How-
ever, there might be few incentives for collaborators to commit their resources to 
programmes, which could hinder the implementation. The study thus discussed and 
reported an empirical example of the financing of public health programmes from two 
angles: the economic on incentives and allocation of resources and the public health on 
the possibilities to describe to what extent the resource mobilisation objective had been 
fulfilled.  
 
The study used data from the cost-effectiveness analysis of the elderly safety promotion 
programme (study II). The total programme costs, collected with a societal perspective 
and therefore seeking to include all resource consumption, were divided into project 
funds, local collaborator contributions and participant costs. The proportion of total 
costs paid by local collaborators was proposed as a quantitative indicator of resource 
mobilisation among local community collaborators. The financial incentives of local 
collaborators were investigated in a subsector financial analysis. The analysis compared 
the programme costs paid by a sector of society with the estimated financial benefits for 
respective sectors resulting from the programme. The financial benefits were obtained 
from the societal costs avoided because of hip fractures avoided, as estimated within the 
cost-effectiveness analysis (study II). 
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5. Main findings 
 
The cost-effectiveness of the smoking cessation programme (study I) 

The programme led to 34 female quitters (14% of the participants) aged 15 to 49 years. 
The smoking cessation model estimates amounted to a gain of 0.34 to 0.55 QALYs 
(discounted 3%) and cost-savings of SEK 20,000 to 35,000 per female quitter in these 
age groups, see table 2. The cost-utility analysis resulted in cost-savings of about  
SEK 800,000, around four times the programme costs, and a gain of 16 QALYs. The 
sensitivity analyses showed that the programme would lead to cost-savings under all 
investigated assumptions, apart from the inclusion of costs during added life-years, and 
that it would have been cost-saving even if only 9 women quit smoking.  
 
The substantial cost-savings because of smoking cessation estimated by the model 
indicate that most tobacco control programmes would result in cost-savings.  
 

The cost-effectiveness of the elderly safety promotion programme (study II) 

The elderly safety promotion programme was estimated to result in 14 avoided hip 
fractures (8 among women aged 65-79 years, 3 each among men aged 65-79 and 80+ 
years) in comparison with the control areas. These avoided hip fractures were estimated 
to lead to costs avoided that balanced the programme costs and to 35 QALYs, see table 
3. All sensitivity analyses, including some based on very conservative assumptions, 
give costs per QALY below SEK 250,000 whereas a break-even analysis showed that 9 
hip fractures (4 among men and 5 among women aged 65-79 years) were sufficient to 
obtain a cost per QALY below SEK 100,000. 
 
The programme was cost-effective and at least as cost-effective as osteoporosis 
pharmaceuticals. Accordingly, similar community-based elderly safety promotion 
programmes should be implemented on a large scale. 
 
 
Table 2. Smoking cessation model results per age group, women. Costs in SEK year 

2000. 

 

Age 

group 

QALYs YLS
*
 Costs 

 Smoker Quitter Diff. Smoker Quitter Diff. Smoker Quitter Diff. 

15-19 22.39 22.73 0.34 3.79 1.66 2.13 102 517 82 338 20 178 
20-24 21.25 21.68 0.42 3.83 1.71 2.12 119 334 90 658 28 676 
25-29 20.04 20.49 0.44 3.86 1.62 2.24 131 369 105 941 25 428 
30-34 18.63 19.17 0.55 3.80 1.78 2.02 150 447 115 210 35 236 
35-39 17.08 17.55 0.47 3.74 1.97 1.76 166 838 131 720 35 118 
40-44 15.43 15.95 0.52 3.63 2.04 1.59 177 308 146 439 30 870 
45-49 13.77 14.16 0.39 3.39 2.19 1.20 172 984 149 461 23 523 

* until age 85 years and undiscounted 
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Table 3. Summary of the cost-effectiveness analysis of the elderly safety promotion 

programme. Costs in SEK 2004.  

 
 Cost item Total 

Programme costs   
Project wage costs 1 783 889  
Other wage costs 1 920 119  
Volunteers 76 025  
Running costs 308 959  
Other costs 1 527 409  
Participants’ costs 834 748  
Total Programme costs  6 451 149 

Costs avoided   
Medical care 2 350 551  
Pharmaceuticals 140 257  
Community care 3 694 309  
Informal care 337 017  
Total Costs avoided  6 522 134 

Net costs  -70 985 

Health effects   
Life-years saved (YLS)* 42.23 
QALYs   35.16 

* until age 100 years and undiscounted 
 

 

The cost-effectiveness of the diabetes prevention programme (study III) 

In the analysis smaller increases in costs and smaller decreases in QALYs in the 
programme areas (programme municipalities I1, I2, I3) vs. the control area would be 
interpreted as positive effects of the programme. The Markov model estimates of risk 
factor levels before the programme and after, called pre and post in table 4, showed 
decreases in costs but also larger decreases in QALYs in municipality I2, over the 
genders, in comparison with the control, i.e. it was probably cost-saving but without 
health gains. The lack of data for men in municipality I1 hinders conclusions on the 
cost-effectiveness in that area, but if the developments among men were similar as  
in the other areas, the large difference in costs and QALYs vs. the control area for  
the women would offset less favourable changes among the men. In programme 
municipality I3, the programme was not cost-effective. Sensitivity analyses performed 
on men in area I2 and the control area demonstrated that under no investigated 
assumption was the programme cost-effective among men in I2, except when costs in 
added life-years were included.  
 
Conflicting results on the programme cost-effectiveness were thus obtained, but 
community-based diabetes prevention programmes promoting population lifestyle 
changes might be cost-effective, as evidenced by the result from programme 
municipality I1. If we had been able to include all potential beneficial effects from the 
programme, the programme might have turned cost-effective in the other municipalities 
as well. 
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Table 4. Programme costs, model estimates on societal costs and QALYs per individual 

(in programme municipalities I1, I2, I3), and differences to control area. Costs in SEK 

2004. 

 
 WOMEN  MEN 

 Costs  QALYs   Costs  QALYs  

  diff. to 

control 

 diff. to 

control 

  diff. to 

control 

 diff. to 

control 

Control area          

Model estimates          
  pre 128 759  12.49   121 359  11.93  
  post 199 155  12.25   197 490  11.52  
  diff 70 396  -0.24   76 132  -0.41  

I1        

Programme costs 1 328     1 328    
Model estimates          
  pre 132 279  12.87   na  na  
  post 172 355  12.75   na  na  
diff 40 075 -30 320 -0.12 0.12  na na na na 

Net costs 41 403 -28 992    na na   
I2          

Programme costs 1 371     1 371    
Model estimates          
  pre 129 936  12.90   108 743  11.96  
  post 177 734  12.72   199 209  11.48  
  diff 47 797 -22 598 -0.18 0.05  90 466 14 334 -0.48 -0.07 

Net costs 49 168 -21 227    91 837 15 705   
I3          

Programme costs 1 113     1 113    
Model estimates          
  pre 119 342  12.93   129 492  12.29  
  post 203 332  12.60   215 574  11.81  
  diff 83 990 13 594 -0.33 -0.10  86 082 9 951 -0.48 -0.07 

Net cost 85 103 14 707    87 195 11 064   

na = not available 
 
 

Financing and resource mobilisation (study IV) 

The division of total programme costs between the project funds and the collaborators 
in the local community showed that 37% were paid by project funds, about 13% were 
participants’ costs and the remainder, 50%, was paid by local (and partly regional) 
collaborators. The 50% of resources would thus be a measure of resource mobilisation 
among collaborators, which could easily be compared with the proportions achieved in 
other programmes.  
 
The financial subsector analysis showed that one sector of society is a net beneficiary, 
i.e. is estimated to avoid more costs than expended in the programme, see table 5.  
The local authority, i.e. the municipality, was estimated to avoid costs, i.e. obtain 
financial benefits, of about SEK 3.7 million, which can be compared with programme 
costs of about SEK 1 million. The healthcare system, i.e. the County Council, and the  
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Table 5. Subsector financial analysis. In SEK 2004. 

 

Payer 

Programme 

costs 

Financial 

benefits Net costs 

Project funds 2 395 798   
Local health care 1 489 533   
Total health care 3 885 331 2 490 808 1 394 522 
Local authority 1 019 405 3 694 309 -2 674 903 
Local commercial companies 433 063 0 433 063 
NGOs 143 358 0 143 358 
Other 135 245 0 135 245 
Participants and relatives 834 748 337 017 497 731 
Total 6 451 149 6 522 134 -70 985 

 
 
participants and their relatives were expected to avoid some costs but not enough to 
balance the costs invested in the programme. The other local collaborators: the com-
mercial companies, the NGOs and some other organisations, were not expected to draw 
any financial benefits. 
 
Thus, in this case, there seemed to be no contradiction between the health promotion 
objective of participation by local collaborators and the financial incentives, at least for 
the most obvious local collaborator in Sweden, the local authorities.  
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6. Discussion 
 
Public health programmes are often seen as complex programmes that evolve over time 
in interaction with their context. A fair assessment of the programmes thus requires a 
range of evaluations, previously classified as programme monitoring, process evaluation 
and effect evaluation (Potvin et al, 2001), or further divided into six categories of 
evaluation models: results, process, system, economic, actor or programme theory (Foss 
Hansen, 2005). In this thesis only some types of evaluation are considered: the extent of 
community participation as part of process evaluations and effect evaluations that are 
required for economic evaluations.  
 
The first objective of the thesis is to investigate whether three public health programme 
were cost-effective. During the work, however, two opportunities were revealed that are 
related to the health promotion process objective community participation and the 
incentives for financing public health programme. However, a number of constraints 
associated with the effects or outcomes of public health programmes that are included in 
the cost-effectiveness analyses were also revealed. 
 

6.1 The cost-effectiveness of three public health programmes 
 
The overall conclusion from this thesis is that economic evaluations conforming to 
recommendations and standards developed within medicine are feasible also on public 
health programmes. The three cost-effectiveness analyses sought to follow the only 
Swedish methodology recommendations available, by the LFN (LFN, 2003), to enable 
comparison with other Swedish analyses. 
 
The cases represent different public health issues with different target groups as well as 
different levels of complexity reflecting different phases of public health history, see 
table 1 (paragraph 4.1). However, they were implemented in the same geographical area 
during the same time period and they are evaluated with the same economic evaluation 
methodology, which enables comparison between the studies.  
 
The smoking cessation programme (study I) was the most cost-effective of the pro-
grammes, as it was estimated to lead to cost-savings four times the programme costs. 
The result is supported by previous studies: tobacco control programmes are generally 
considered cost-effective public health interventions (Grosse et al, 2007). The elderly 
safety promotion programme (study II) appeared to claim no societal costs, as the 
estimated costs avoided balanced the programme costs. The effectiveness of similar 
programmes has been doubted (Gates et al, 2008) and asserted (Järvinen et al, 2008), 
but a similar Swedish programme that was implemented within Lidköping Safe 
Community reported cost-savings (Ferraz Nunes & Ader, 2005). The diabetes pre-
vention programme (study III) showed conflicting results in the programme 
municipalities, but was estimated to be cost-saving but with negative health effects in 
one municipality and possibly cost-effective in another municipality. To my knowledge 
it is the first economic evaluation of a programme that seeks to prevent diabetes and 
pre-diabetes in whole populations, which is why the result cannot be validated by 
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previous studies. The thesis has therefore shown that different kinds of public health 
programmes can be cost-effective and that similar programmes potentially constitute a 
good way to use societal resources. 
 
A limitation, however, is that I cannot state that public health programmes are cost-
effective, only the particular ones investigated. Given that effective community-based 
work should be adapted to local conditions (Bracht et al, 1999), the programmes will 
never be implemented again in exactly the same manner. This is one major difference 
with other types of medical intervention that are subjected to economic evaluations: 
public health programmes cannot become standardised routine work, which restricts the 
generalisability of the work reported.  
 
Nevertheless, a large number of public health programmes have been subjected to 
economic evaluations internationally (as reviewed in Kreis & Bödeker, 2004; Rush et 
al, 2004; Hagberg & Lindholm, 2006; McDaid & Needle, 2006; Dalziel & Segal,  
2007; Grosse et al, 2007; Dalziel et al, 2008; Zechmeister et al, 2008) and in Sweden 
(Jönsson, 1976; Jonsson, 1980; Tillgren et al, 1993; Lindholm et al, 1996a; Ramsberg & 
Sjöberg, 1996; Lindholm, 1998; Lindqvist & Lindholm, 2001; Hagberg, 2002; Lindgren 
et al, 2003; Oscarson et al, 2003; Tomson et al, 2004; Ferraz Nunes & Ader, 2005; 
Lindgren et al, 2007; Månsdotter et al, 2007a; Månsdotter et al, 2007b; Sahlén et al, 
2008). Some Swedish studies report that lifestyle programmes are not cost-effective in 
comparison with pharmaceuticals (Johannesson & Fagerberg, 1992) and that the Malmö 
Preventive Project gave returns well below the opportunity cost, valued as the market 
rate of return of financial investments (Norinder et al, 2002). The overall impression 
from the literature, however, is that a wide range of public health programmes are cost-
effective. Yet some types of public health programmes are probably more cost-effective 
than other types, just as among other medical technologies. These most cost-effective 
public health methods and public health areas have not yet been identified. Another 
issue is how to transfer the cost-effectiveness evidence to local circumstances and to 
different settings and population groups (Rush et al, 2004; McDaid & Needle, 2006). 
 

6.2 Methodological challenges 
 
Numerous authors have claimed that there are difficulties in performing economic 
evaluations of public health programmes (Cribb & Haycox, 1989; Rosén & Lindholm, 
1992; Drummond & Stoddart, 1995; Burrows et al, 1995; Craig & Walker, 1996; Shiell 
& Hawe, 1996; Borghi & Jan, 2008; Drummond et al, 2008). A recent methodology 
review reported that four areas might be particularly difficult for economic evaluations 
of public health programmes: Attribution of outcomes, Measuring and valuing out-
comes, Equity considerations and Intersectoral costs and consequences (Drummond et 
al, 2008). During the work on this thesis, some of the aspects included in the area 
Intersectoral costs and consequences were identified as opportunities, whereas some 
aspects in Measuring and valuing outcomes were identified as constraints. 
 
Attribution of outcomes 

The first area in the methodology review (Drummond et al, 2008), Attribution of 
outcomes, deals mainly with the design of the effect evaluations. None of the three 
cases in this thesis included a randomised design, but two (study II, III) used quasi-
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experimental effect evaluations, i.e. they compared the intervention groups with control 
groups. One of the studies (study II) required an elaborate statistical analysis (Johansson 
et al, 2008) to discern programme effects, whereas the other (study III) sought to 
employ similar methods to those often employed in pharmaceutical trials, except for the 
randomisation of groups.  
 
Effect evaluations of public health programmes should match the objectives of public 
health programmes, making evaluations based on changes in morbidity and mortality in 
the population unsuitable (Lindholm & Rosén, 2000; Tones & Tilford, 2001, p. 468). 
This is also evident from the Nutbeam model (see figure 2). Public health effect 
evaluations thus often measure intermediate outcomes (also called surrogate endpoints), 
i.e. in terms that are directly related to the aim of the programmes, such as tobacco 
quitters (study I), hip fractures avoided (study II) or decreases in medical risk factors 
(study III). Just as in economic evaluations based on clinical trials with a short follow-
up, these short-term outcomes need to be converted to costs and QALYs accumulated 
during the relevant time period to fulfill requirements for cost-effectiveness analyses. A 
frequent method to estimate long-term effects is via simulation models, also called 
decision analytic modelling, often performed with Markov models (Drummond et al, 
2005, p. 291), which were used in all three cases (study I, II, III). 
 
The models used for public health programmes, however, are frequently more complex 
as these programmes often target risk factors that affect several diseases, such as 
tobacco smoking (study I) or physical activity (study III). To estimate the long-term 
effects of such risk factors accurately, several risk functions are needed, one for every 
disease that is affected by the risk factor. Furthermore, estimates of the cost, mortality 
and quality-of-life consequences following each disease are required. Fortunately, the 
Markov model methodology is widespread and thus there are often previously reported 
models from which data and inspiration can be taken (Johannesson et al, 1991b for 
studies I and III; Caro et al, 2007 for study III; Borgström et al, 2006b and Zethraeus et 
al, 2007 for study II). Even though model construction is time-consuming, the same 
model can be used for several studies if the model fits the outcome and aim of the 
programmes, which was the case with the smoking cessation model (Tillgren et al, 
2007) and the metabolic syndrome model (Engman et al, 2008).  
 
In summary, in the three cases included here Attribution of outcomes did not pose a 
serious difficulty, even though the effect evaluations required elaborate evaluation 
designs and extensive data collection via surveys (in study I, III) or registers (study II). 
The Markov model methodology appears to be well suited to estimate long-term effects 
from public health programmes to be included in the cost-effectiveness analyses.  
 
Equity considerations 

Another challenging area identified by Drummond & co-authors (2008) is equity. 
Within public health, equity and health inequalities are major concerns (Dahlgren & 
Whitehead, 2007; Mittelmark et al, 2008). Within health economics, the issue is often 
discussed as a trade-off between efficiency and equity. Efficiency is then related to 
gains of health and equity to levels of health (Hurley, 2000, p. 107), i.e. efficiency 
considerations strive for maximisation, either of health or wellbeing according to the 
extra-welfarist or welfarist approaches; equity, on the other hand, concerns the 
distribution of this health or wellbeing among individuals. 
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The rationale behind cost-effectiveness analyses is to achieve technical efficiency, i.e.  
to reach a given objective in the optimal way. This objective underlying most cost-
effectiveness analyses is to maximise health, i.e. QALYs, given budgets, which some 
authors propose is the overall aim of the health sector (see Hurley, 2000 for a thorough 
review of the normative discussions within health economics). In practice, this aim is 
not always pursued (Eichler et al, 2004; NICE Methods Working Party on the Cost 
Effectiveness Threshold, 2007). There are also numerous examples that the general 
population (Hurley, 2000, p. 88; Dolan et al, 2005) reject the QALY maximisation 
objective for equity aspects, as well as Swedish decision makers (Lindholm et al, 
1996b) and public health workers (Månsdotter et al, 2006). 
 
In the analyses reported here (study I, II, III) the criterion for assessing programme 
desirability is the number of QALYs obtained in comparison with resources consumed. 
The analyses take no account of, nor discuss how these QALYs are distributed in the 
population, i.e. no equity aspects are considered. The analyses, however, do not include 
any age- or gender-specific cost items, but average costs are used throughout, except  
for one sensitivity analysis which included gender-specific productivity costs for 
informal care (study II), as well as the age- and gender-specific average mortality risk 
and quality-of-life weights during healthy years used within the models (study I, II, III). 
All studies (study I, II, III) report gender-specific outcomes, mainly because the epi-
demiological data used to simulate future effects report different relations between risk 
factors and disease over the genders. The findings in one study (study III) showing that 
the risk factor changes were beneficial among women but not among men in one pro-
gramme municipality could have been used to discuss gender health inequalities and 
whether the programme reinforced these. However, the aspect was not considered. The 
focus on production efficiency, disregarding any equity considerations, is a major 
limitation of the studies. 

6.2.1 Opportunities: Community-based programmes and the societal 
perspective 

The fourth of the Drummond & co-authors (2008) challenges is Intersectoral costs and 
consequences, which, however, was found to constitute two opportunities in this thesis. 
The opportunities stem from the societal perspective adopted in all three cases (study I, 
II, III). This is the only possible perspective for community-based programmes, in that 
they are implemented in collaboration with local organisations. A more restricted per-
spective, such as a health care perspective, would seriously underestimate the pro-
gramme costs and thus give a false impression of the amount of resources required for 
successful community-based programmes.  
 
However, public health programmes are often implemented during extended periods (5 
years in study II and 10 years in three municipalities in study III). Furthermore, the 
community-based approach (study I, II, III) included a large number of collaborators, 
making the collection of programme cost data complex and time-consuming. There is a 
risk of underestimating the true programme costs, especially when the data collection is 
performed retrospectively (study III) in comparison with prospectively (study II).   
 
A cost item that is certainly underestimated is the resource consumption for the 
participants, i.e. the target group (Weinstein, 1990), particularly time used in measures 
to enhance health. Because of practical issues regarding data collection the only time 
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consumed for participants included is that used in activities organised within the 
programmes (studies I, II, III), which is a serious underestimate. Many economic 
evaluations on medical technologies however ignore participant or patient resources 
altogether. There are also examples of economic evaluations on public health pro-
grammes that do not include participant time, particularly restrictive for programmes 
that aim to increase physical activity (Hagberg & Lindholm, 2006). One reason for the 
omission might be the difficulties to value leisure time. One of the first economic 
evaluations on public health programmes (Hatziandreu et al, 1988) used a differential 
valuation of the time spent for physical activity depending on whether the participants 
disliked, liked or were neutral towards physical activity. When the valuation of time for 
physical activity was investigated empirically in Sweden, experienced exercisers valued 
the exercise time at an average of 7% of wages, whereas inexperienced exercisers 
valued the time at 26% of wages (Hagberg, 2007), i.e. considerably lower than the 
customary Swedish valuation of leisure time of 35%. 
 
Community participation 

One of the opportunities revealed was that the programme costs might be used to 
describe the fulfilment of one of the stated objectives of community-based health 
promotion: participation of the local community. The financing implication of the 
objective local community participation has previously been acknowledged by Rifkin & 
co-authors (1988). In her pentagram model, resource mobilisation is one of the five 
process indicators for successful community participation and organisation: it has even 
been quoted as the key indicator (Naylor et al, 2002).  
 
If resources mobilised from the collaborators can be regarded as an indicator of local 
participation, the proportion of programme costs paid by project funds and local 
collaborators might be used as a measure of local participation (study IV). This share 
was 50% in the elderly safety promotion programme, which might be compared to the 
shares obtained in the diabetes prevention programme of 33%, 33% and 20% in the 
three programme municipalities (Eriksson & Johansson, 2005). The advantage of the 
measure, as compared to previously used measures (Weisbrod et al, 1992; Bracht et al, 
1994; Tillgren et al, 1995; Fawcett et al, 2001), is that it measures the intensity of the 
collaborator work. A disadvantage is that the definition of community contribution, and 
thus community participation and collaborators, is affected by institutional 
arrangements that differ between nations. 
 
Financial incentives 

Another opportunity stemming from the societal perspective concerns analyses as to 
which sectors of society can draw financial gains from public health programmes. An 
implication of community-based work is that local organisations are willing to par-
ticipate in the work, i.e. to dedicate their resources. If incentives are lacking for local 
collaborators, it might not be possible to induce them to collaborate. The effectiveness 
of community-based programmes would be affected and implementation even hindered, 
resulting in suboptimal societal resource utilisation. The end result might be that inter-
ventions that are desirable from a societal point of view are not implemented at all, or if 
they are, in an inefficient way because the most capable organisations are not taking 
part in the work. It might thus not matter that programmes are deemed cost-effective for 
society as a whole if incentives for pivotal organisations to participate are lacking. 
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The financial incentives for the collaborating local organisations were described in  
a subsector financial analysis (study IV). This analysis highlights those organisations 
having financial incentives that might induce them to commit resources. Because 
institutional arrangements differs between nations the incentives structures differ as 
well. In Sweden, after the structural changes in the 1990s when the care for the elderly 
and disabled were transferred from the healthcare system to the local authorities, the 
healthcare system is not the only organisation that might derive financial benefits if 
disease is avoided. A reliable subsector analysis, however, demands comprehensive cost 
data, which were available for only one of the studies (study II) taken from Borgström 
& co-authors (2006a). For the other studies, the lack of several sector costs, in particular 
for the coronary heart diseases that are included in the models on the metabolic 
syndrome (study III) and smoking cessation (study I), hinders a reliable subsector 
analysis. If important cost items are not reflected in the analysis, it is not appropriate to 
report a financial subsector analysis, as it would give a false picture. 
 
The disadvantage of subsector financial analyses is that they might support the “budget 
silo mentality”, i.e. that organisations only consider their own costs, disregarding costs 
and benefits in other sectors of society (Drummond & Jönsson, 2003). However, clear 
descriptions of the financial incentives might prompt discussions on measures to 
increase the incentives for all sectors of society to take socially desirable actions 
(Weinstein, 1990), such as the structural reform in Denmark. It has also been suggested 
that a cost-effective diabetes prevention programme, the US DPP, should be made into a 
“strong business case” to induce cost-sharing, in order to make private health insurers 
reimburse the programme before beneficiaries reach the age of 65 years and enter 
Medicare, as most of the benefits fall on Medicare (Ackermann et al, 2006). 
 
A subsector financial analysis was one of the suggested methods to address the 
challenge termed Intersectoral costs and consequences in the methodology review 
(Drummond et al, 2008). A “multi-sectoral societal decision-making approach” has  
also been proposed (Claxton et al, 2007) that employs a similar compensation test as in 
cost-benefit analyses, i.e. a programme is deemed worthwhile, i.e. increases societal 
welfare, if the sector of society that is a net beneficiary hypothetically could compensate 
the sector that is a net payer. However, if the overall societal decision criterion is to 
maximise welfare, and not minimise costs, the approach requires that non-financial 
benefits of each sector are monetised and included in the calculation. 
 
If objectives of organisations extend beyond saving costs, there might be other 
incentives than financial ones for collaborating organisations to participate in public 
health programmes (Butterfoss et al, 1993; Rosén & Jansson, 2000; Tones & Tilford, 
2001, p. 476; Rosén, 2003). Ultimately, the incentives for different sectors of society 
are determined by the decision-making criteria for the sectors, which should reflect the 
objectives of each sector. For the health sector, health economists have proposed that 
the decision-making criterion is the maximisation of health, at times supplemented with 
equity in health. To my knowledge, no explicit decision-making criterion for the key 
collaborator in Swedish community-based public health programmes, i.e. the local 
authorities, or for other sectors of society has been accepted nor proposed. 
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6.2.2 Constraints: Cost-effectiveness analysis and valued outcomes 
from public health programmes 

The constraints encountered during the work are mainly related to the economic 
evaluation methodology, i.e. if the methods recommended for, and mainly applied to 
(Neumann et al, 2005a; Carlsson et al, 2006) pharmaceuticals are appropriate for public 
health programmes. The economic evaluation methods, in turn, affect the methodology 
of the effect evaluations, i.e. how the outcomes from public health programmes should 
be measured to fit the economic evaluation methodology (Burrows et al, 1995). There 
are also a number of valued outcomes, as termed by Nutbeam (1998), from public 
health programmes that are difficult to capture in the cost-effectiveness methodology, 
which tends to underestimate the social value of the programmes. The aspect Measuring 
and valuing outcomes was also one of the challenging areas in the methodology review 
(Drummond et al, 2008). 
 
Social diffusion of lifestyles 

As stated above, Markov models appear suitable to estimate future effects from public 
health programme. However, the individual-level outcomes used in the models is a 
constraint (Shiell & Hawe, 1996). The models are constructed to estimate the average 
effects for an individual or a group of individuals, which implies the estimation of 
effects is derived only from the individuals directly affected. One of the “valued 
outcomes” from public health programmes, however, is the diffusion of lifestyles to 
other individuals (Rosén & Lindholm, 1992; Lindholm & Rosén, 2000). Examples 
relevant for the studies included here could be that spouses and friends also quit 
smoking and that teenagers do not start smoking when a woman quits (study I), that 
elderly people bring friends on walks and that these also remove falls hazards at home 
(study II) and that changing food habits affects the whole family and not only the adult 
that is responsible for the cooking (study III). 
 
These effects, which can be called spill-over, or contamination (Donner & Klar, 2000) 
or externalities (Drummond et al, 2005), probably constitute a sizeable part of the 
effects from public health programmes. On an aggregate level, these changes in 
lifestyles are often termed secular trends, which should be controlled for in effect 
evaluations (Bauman & Koepsell, 2006; Luepker et al, 1994) (study II, III), because 
they are assumed spontaneous and thus should have occurred even in the absence of an 
implemented programme. However, these spontaneous trends might well be long-term 
effects from previous programmes, but will remain unaccounted for in effect and 
economic evaluations. In the area of infectious disease, such as HIV-AIDS, there are 
examples of transmission models that incorporate negative diffusion (Weinstein, 2006). 
Accordingly, it might well be possible to also include beneficial social diffusion of 
lifestyles in cost-effectiveness models.  
 
Non-disease valued outcomes 

The only non-monetary effects included in the studies (study I, II, III) is QALYs, which 
allegedly measure health-related quality-of-life (Garber, 2000). However, as used in the 
cost-effectiveness analyses, it measures absence of specific diseases. Consequently, the 
analyses do not include most components of what constitute health, defined by the 
WHO as “…a state of complete physical, mental and social well-being and not merely 
the absence of disease or infirmity.” (WHO, 1948).  Because this concept of health is 
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the ultimate objective for those active in public health, this is a serious drawback of  
the methodology. The economic evaluations thus do not incorporate what is deemed 
important in the public health field. Therefore, the internal validity of the studies is 
questionable. Furthermore, certain parts of the WHO concept, such as mental and  
social wellbeing, might be the objectives for other sectors of society, such as the local 
authorities and the voluntary sector, which might explain why these sectors, presumably 
not concerned with health issues, are willing to participate in public health programmes. 
The development of a more general measure of wellbeing, as well as sector-specific 
measures, was also one of the proposed future research questions in the methodology 
review (Drummond et al, 2008). 
 
Within public health, not only the long-term outcomes, e.g. health, are deemed valuable 
(see figure 2 from Nutbeam, 1998). The actual health promotion actions, such as health 
education and advocacy, and the short-term outcomes in terms of a knowledgeable 
population and social action are also considered valuable aspects of health promotion 
programmes. In the three cases reported here none of these aspects is included as 
benefits; on the contrary the health promotion actions are considered programme costs. 
If there is a societal value arising from the actions and short-term outcomes, the cost-
effectiveness of the three programmes is underestimated (Rosén & Lindholm, 1992; 
Cohen & Hale, 2002). 
 
At the individual level, avoiding disease is just one, albeit an important component, of 
overall wellbeing that might be affected by public health programmes. Wellbeing might 
be derived from the actual participation in the programmes, called process utility 
(Donaldson & Shackley, 1997; Salkeld, 1998; Salkeld et al, 2004; Drummond et al, 
2005, p. 214), which might be both positive and negative. Examples from the cases 
could be the pleasure, or displeasure, felt by some persons during physical activity 
(study II, III) or coffee breaks during study courses (study II) or get-togethers (study I). 
In fact, this time spent by participants is included (when possible) in the programme 
costs, valued as leisure time forgone, in all studies (study I, II, III). This was heavily 
questioned in the elderly safety promotion programme (study II) with the argument that 
the programme arranged very sought-after activities for the elderly.  
 
Positive as well as negative effects on wellbeing might also arise from the programmes’ 
aim to change lifestyles. If a participant does not succeed to change his or her lifestyle, 
feelings of shame and worry would decrease wellbeing. Public health programmes and 
campaigns might also lead to social stigma, further distressing those individuals that do 
not succeed in leading a healthy lifestyle. On the other hand, those individuals that 
succeed in changing their lifestyle might experience feelings of empowerment, such as 
mothers that manage to quit smoking and thus create a smoke-free environment for their 
children (study I), or of freedom and security, such as the elderly that dare to walk 
outdoors because of a safer street environment and an improved balance from doing 
qigong (study II). Some of these sources of wellbeing are contained in the utility in 
anticipation concept (Cohen, 1984), but none are included in the cost-effectiveness 
analyses.  
 
Nevertheless, two of the three cases (study I, II) resulted cost-saving, so the omission of 
other valued outcomes would not affect the overall conclusion from these economic 
evaluations. In the third case (study III), however, the programme might have been cost-
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effective in only one of the municipalities. It is possible that the economic evaluation 
would have shown that the programme constituted good value for money in the other 
municipalities as well if more valued outcomes had been included. 
 
The underestimated social value of public health programmes when evaluated with 
standard cost-effectiveness methodology might be aggravated the more complex the 
programmes, i.e. the more they conform to the contemporary ideal on how to implement 
public health programmes. The first and second generations of programmes that 
focussed on individual changes of lifestyles Eriksson (2000), such as the smoking 
cessation programme (study I), might be more amenable to the methodology used for 
pharmaceuticals. The methodology might be feasible on the third generation of 
programmes, the community-based such as the elderly safety promotion programme 
(study II), although the analyses require a societal perspective. The fourth generation  
of public health programmes, which emphasises supportive environments for health  
and policy changes to counteract processes that undermine the population health, as 
exemplified by the diabetes prevention programme (study III), appears more difficult to 
accommodate within the standard cost-effectiveness analysis framework. Thus, analyses 
would tend to seriously underestimate the social value of such programmes. 
 

6.3 Implications for future research 
 
The appropriateness of standard cost-effectiveness methodology for public health 
programmes is currently under discussion in several institutions, in Sweden and 
elsewhere. The Swedish government has stated that: “The methodology for economic 
evaluations of public health measures is not sufficiently developed and needs 
refinement …”(Swedish government, Skr 2005/06:205 p. 210; author’s translation)5 and 
“In the future… it is desired that the method is implemented such that the content of the 
general national public health objective is captured in the performed analyses, so that 
the choice of measures leads to fulfilment of objectives within the policy area.” (ibid)6. 
The discussions are mainly found within the social work field (Swedish National 
Agency for Education, Swedish National Board of Health and Welfare, Swedish 
National Public Health Institute, 2004; Swedish National Board of Health and Welfare, 
2007; Sefton et al, 2002). There are, however, examples of economic evaluations of 
Swedish social work (Nilsson, 2000; Jess, 2005; Månsdotter et al, 2007a). 
 
In the UK concerns with the inadequacy of the standard QALY measure to capture 
important quality-of-life effects from social work as e.g. urban replanning (Fenwick, 
Lorgelly, Briggs, unpublished abstract) as well as the non-health effects from health 
care interventions has led to discussions on enhancing, or exchanging, the QALYs with 
more comprehensive indexes as inspired by the Amartya Sen’s capabilities approach 
(Anand & Dolan, 2005; Cookson, 2005; Grewal et al, 2006; Coast et al, 2008a; Coast et 
al, 2008b). This approach seeks to incorporate more factors that affect wellbeing into 
the cost-effectiveness methodology. Another possibility is to refrain from summarising 
                                                
5 In Swedish: “Metodiken för att genomföra ekonomiska utvärderingar av folkhälsoåtgärder är inte 
tillräckligt utvecklad och bör förbättras” 
6 In Swedish: ”Vid en framtida utveckling ... är det önskvärt att metoden utformas så att innebörden av det 
övergripande nationella målet för folkhälsoarbetet fångas upp i de analyser som genomförs så att valet av 
åtgärder verkligen leder till måluppfyllelse inom politikområdet” 
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the effects into one outcome measure, but present all effects in a cost-consequences 
analysis, as suggested by Cohen & Hale (2002), McDaid & Needles (2006) and 
Drummond & co-authors (2008). This would enable decision-makers to choose and 
value the programme effects that they consider relevant for their objectives.  
 
Yet another option for economic evaluations of public health programmes is the cost-
benefit analysis. The analysis is used in several sectors of society as a basis for 
decisions on resource allocation that affects non-monetary values, such as traffic safety 
and environmental work, and is firmly grounded in welfare economics. The method was 
used for early economic evaluations on public health issues, including vaccination 
(Jönsson, 1975, 1976) and suicide prevention (Rutz et al, 1992). In addition, it was 
mentioned as a possible alternative to cost-effectiveness analyses for public health 
programmes by the methodology review of Drummond & co-authors (2008). Cost-
benefit analyses have also been used in conjunction with cost-effectiveness analyses on 
the same programmes (Boyle et al, 1983; Johannesson & Fagerberg, 1992; Lindholm et 
al, 1994; Lindholm et al, 1996a; Zethraeus et al, 1997). Finally, a number of recent 
studies have used the approach to evaluate programmes aiming to affect health (van der 
Pol et al, 2003; Dixon & Shackley, 2003; Sönbö Kristiansen et al, 2006; Johnson et al, 
2006; Hjelmgren & Anell, 2007; Borghi & Jan, 2008) or to value health aspects of 
environmental programmes (Alberini & Chiabai, 2007; Forslund et al, 2007; Pervin et 
al, 2008). 
 
The major advantage of the method is that it seeks to incorporate the welfare aspects of 
programmes as perceived by the population affected. When asked about their valuation 
of programmes, respondents could include elements that are difficult to capture in more 
explicit measures, such as empowerment, feelings of security and reduced (or increased) 
anxiety, but which are important components of public health programmes. The major 
drawback is the monetary valuation of these aspects, which remains controversial and 
empirically challenging (Olsen & Smith, 2001; Drummond et al, 2005, p. 215, 240; 
Ryan & Amaya-Amaya, 2005; van Exel et al, 2006).  
 
A limitation of this thesis is that these alternative methods were not employed in any  
of the cases. An economic evaluation using an alternative methodology, in combination 
with the cost-effectiveness analysis, would have strengthened the work so the extent  
of the underestimated valued outcomes could have been discussed. In particular, the 
diabetes prevention programme (study III) would have benefited from a more elaborate 
analysis in order to investigate if the conclusion regarding the not cost-effective 
programme areas would have changed with another methodology. However, that 
remains a task for future research, which ought to investigate whether, and which, 
alternative methods are more appropriate for public health programmes.  
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7. Conclusions 
 
The recommended methodology for economic evaluations within health and medicine, 
i.e. the cost-effectiveness analysis, is feasible for public health programmes, as 
evidenced by the three cases included in this thesis. The analyses indicate that the 
smoking cessation programme was cost-saving, that the elderly safety promotion 
programme imposed zero societal costs, and that the diabetes prevention programme 
might have been cost-effective in one programme municipality. The thesis has shown 
that different types of public health programme can be cost-effective and that similar 
programmes potentially constitute a good way to use societal resources.  
 
Both constraints and opportunities with the cost-effectiveness methodology were 
revealed during the work. The monetary consequences of the programmes pose no 
constraints; on the contrary, the societal perspective revealed opportunities to discuss 
financial incentives and local community participation in community-based pro-
grammes. The proportion of total programme costs paid by local collaborators might be 
used as a measure of local community participation, whereas financial incentives for the 
collaborators could be assessed in a subsector financial analysis. The constraints were 
instead found in the programme effects included in the economic evaluations. Several 
valued outcomes from public health programmes that affects societal welfare and 
individual wellbeing are not reflected adequately, which lead to underestimates of the 
societal value of successful public health programmes.  
 
The appropriateness of cost-effectiveness analyses for public health programmes is 
discussed particularly in the field of social work, in Sweden and internationally. During 
recent years, the development of public health methods might have distanced public 
health work from the realm of the health sector and into that of other societal sectors. If 
that is the case, the decision-making criterion, which determines the incentives, for 
public health programmes might not be cost-effectiveness, as measured by costs per 
QALY, but some other criteria that reflect the objectives of each sector. Alternatively, 
cost-effectiveness analyses could be regarded as just one decision-making basis, that 
needs to be complemented by other decision-making bases using other criteria to 
determine whether public health programmes should be a priority among the competing 
uses of societal resources.  
 
There are alternative methods for economic evaluations which might better reflect the 
societal value of public health programmes. Alternatives mentioned either remain in the 
cost-effectiveness framework but seek to include factors important for wellbeing 
beyond health into a QALY-like measure, or seek to measure wellbeing directly from 
the population groups affected via monetary willingness-to-pay, in a cost-benefit 
framework. It remains an important task for future research to investigate whether, and 
which, alternative methods are more appropriate for public health programmes. 



  

 

 

50

8. Acknowledgements 
 
Först vill jag tacka de folkhälsoarbetare som samlat data och diskuterat med mig för de 
ekonomiska utvärderingarna; Karin Guldbrandsson och kollegor i dåvarande Sydvästra 
Sjukvårdsområdet för Fimpa, tjejer; Siv Sadigh och Anita Hökby samt samarbets-
partners i Sundbyberg för Säkra Seniorer; Cecilia Lindvall, Inger Cronlund, Kerstin 
Alksten, Gitte Klingspor, Camilla Andersson, Claes-Göran Östenson och samarbets-
partners i tre kommuner, samt Lina Eriksson och Agneta Hilding, för SDPP. Utan er 
hade det inte blivit några ekonomiska utvärderingar. Jag vill oxå tacka Stockholms läns 
landsting, som initierat och finansierat de tre programmen, och dessutom mitt arbete. 
 
Utan mina handledare hade det inte blivit någon avhandling, så jag tackar huvudhand-
ledare Clas Rehnberg och bihandledare Per Tillgren. Jag har haft turen att jobba med 
Per i många år, då han har lärt mig det mesta jag vet om hur man forskar och folk-
hälsoarbetar, och han har alltid visat intresse och stöttat mitt arbete. Clas har försökt att 
återföra mig till hälsoekonomernas skara, och har kanske delvis lyckats. Ni har båda 
tålmodigt gett råd och stöd vid artikel- och kappaskrivande samt med diverse 
administrativt pyssel runt doktorandet. 
 
Jag vill även tacka de två forskargrupper jag ingår i; Health Promotion and Disease 
Prevention på Institutionen för folkhälsovetenskap ledd av Bo Haglund,  i synnerhet 
Camilla Andersson, Ingvor Bjugård, Lisa Jansson, och Mats Hallgren som ändrade 
titeln på avhandlingen; och Health Economics på Medical Management Centre ledd av 
Clas Rehnberg. Den forskargruppen består främst av kollegor på Hälsoekonomiska 
enheten; Emma Medin, Jahangir Khan, Kristina Burström, Sun Sun, Muhammad Golam 
Sarowar och Niklas Zethraeus, som jag tackar för diskussioner om olika intressanta 
forskningsområden inom hälsoekonomi. 
 
Utan trevliga stunder och stöd från många arbetskamrater under mina 15 år på 
Socialmedicin mfl avdelningar inom Stockholms läns landsting hade jag haft tråkigare, 
tack ni alla. Jag vill särskilt tacka Jette Möller och Ann-Sofie Bakshi för trevliga 
luncher och knuffar åt rätt håll; Bjarne Jansson för råd om diverse och möjlighet att 
undervisa; Peeter Fredlund för SAS-program som jag fortfarande använder; Antonio 
Ponce de León för snygga linjer; Anna Månsdotter för uppmuntran och råd, inte minst 
vid provdisputationen; Lena Kanström för stöd och uppmuntran; Elisabeth Johansson 
för tålmodig hjälp med administrativt pyssel; och Lily Mogess för att köket och fram-
förallt kaffeautomaten funkar. Jag vill oxå tacka Lars Lindholm som föreslog att jag 
skulle bygga den första Markov modellen, och Inna Feldman och Caroline Lund för det 
givande samarbetet runt det senaste modell-bygget.  
 
Slutligen tackar jag min familj: mamma Maj, pappa Jan och mina barns far Dag som 
aldrig ifrågasatte; mina grannar i huset som gör vardags- och festlivet enklare och 
roligare, speciellt Cathrine Terreros som oxå hjälpte mig med layout; och mina barn  
Ulf och Liv som ger mig annat viktigt att tänka på, som för- och nackdelar med ormar 
och bulldoggar och hur världen fungerar i Spore.  

 

Tack alla! 



 

 

 

51 

9. References 
 
Ackermann RT, Marrero DG, Hicks KA, Hoerger TJ, Sorensen S, Zhang P, Engelau 

MM, Ratner RE, Herman WH. An evaluation of cost sharing to finance a diet and 
physical activity intervention to prevent diabetes. Diabetes Care 2006;29:1237-1241. 

Alberini A, Chiabai A. Urban environmental health and sensitive populations: How 
much are the Italians willing to pay to reduce their risks? Regional Science and 
Urban Economics 2007;37:239-258. 

Alberti KGMM, Zimmet P, Shaw J. Metabolic syndrome – a new world-wide 
definition. A consensus statement from the International Diabetes Federation. Diabet 
Med 2006;23:469-480. 

Anand P, Dolan P. Equity, capabilities and health. Soc Sci Med 2005;60:219-222. 
Andersson C. Challenges of studying complex community health promotion programmes 

(dissertation). Stockholm: Karolinska Institutet, 2006. 
Andersson CM, Bjärås G, Östenson C-G. A stage model for assessing a community-

based diabetes prevention program: Health Promot Int 2002;17:317-327. 
Andersson CM, Bjärås G, Tillgren P, Östenson C-G. Health promotion activities in 

annual reports of local governments. ´Health for all´ targets as a tool for content 
analysis. Eur J Public Health 2003;13:235-239. 

Andersson CM, Bjärås G, Tillgren P, Östenson C-G. A longitudinal assessment of inter-
sectoral participation in a community-based diabetes prevention programme. Soc Sci 
Med 2005;61:2407-2422. 

Andersson C, Bjärås G, Tillgren P, Östenson C-G.  Local media monitoring in process 
evaluation. Experiences from the Stockholm  Diabetes Prevention Programme. J 
Health Commun 2007;12:269-283. 

Banks D, Parker E, Wendel J. Strategic interaction among hospitals and nursing 
facilities: The efficiency effects of payment systems and vertical integration. Health 
Econ 2001;10:119-134. 

Barr N. The economics of the welfare state [3rd ed]. Stanford: Stanford University Press, 
1998. 

Bauman A, Koepsell TD. Epidemiological issues in community intervention. In: 
Brownson RC, Petitti DB (eds). Applied epidemiology [2nd ed]. Oxford: Oxford 
University Press, 2006. 

Becker GS. A treatise on the family. Cambridge: Harvard University Press, 1981.  
Bjärås G, Haglund BJA, Rifkin SB. A new approach to community participation 

assessment. Health Promot Int 1991;6:199-206. 
Bjärås G, Ahlbom A, Alvarsson M, Burström B, Diderichsen F, Efendic S, Grill V, 

Haglund BJA, Norman A, Persson P-G, Svanström L, Tillgren P, Ullén H, Östenson 
C-G. Strategies and methods for implementing a community-based diabetes 
prevention program in Sweden. Health Promot Int 1997;12:151-160. 

Bjärås G, Härberg LK, Sydhoff J, Östenson C-G. Walking campaign: a model for 
developing participation in physical activity? Experiences from three campaign 
periods of the Stockholm Diabetes Prevention Program (SDPP). Patient Educ Couns 
2001;42:9-14. 



  

 

 

52

Blumenschein K, Johannesson M. Use of contingent valuation to place a monetary 
value on pharmacy services: An overview and review of the literature. Clin Ther 
1999;21:1402-1417. 

BMJ Economic Evaluation Working Party. Guidelines for authors and peer reviewers of 
economic submission to the BMJ. BMJ 1996;313:275-83. 

Bockstael NE, Freeman III AM. Welfare theory and valuation. In: Mäler K-G, Vincent 
JR (eds). Handbook of environmental economics. Amsterdam: Elsevier, 2005. 

Borghi J, Jan S. Measuring the benefits of health promotion programmes: Application 
of the contingent valuation method. Health Policy 2008;87:235-248. 

Borgström F, Zethraeus N, Johnell O, Lidgren L, Ponzer S, Svensson O, Abdon P, 
Ornstein E, Lunsjö K, Thorngren KG, Sernbo I, Rehnberg C, Jönsson B (2006a). 
Costs and quality of life associated with osteoporosis-related fractures in Sweden. 
Osteoporosis Int 2006;17:637-650. 

Borgström F, Jönsson B, Ström O, Kanis JA (2006b). An economic evaluation of 
strontium ranelate in the treatment of osteoporosis in a Swedish setting. Based on the 
results of the SOTI and TROPOS trials. Osteoporosis Int 2006;17:1781-1793. 

Boyle MH, Torrance GW, Sinclair JC, Horwood SP. Economic evaluation of neonatal 
intensive care of very-low-birth-weight infants. N Eng J Med 1983;308:1330-1337. 

Bracht N, Kingsbury L. Community organization principles in health promotion: A 
five-stage model. In: Bracht N (ed). Health promotion at the community level. 
Newbury Park: SAGE, 1990. 

Bracht N, Finnegan Jr JR, Rissel C, Weisbrod R, Gleason J, Corbett J, Veblen-
Mortenson, S. Community ownership and program continuation following a health 
demonstration project. Health Edu Res 1994; 9:243-255. 

Bracht N, Kingsbury L, Rissel C. A five-stage community organization model for health 
promotion. Empowerment and partnership strategies. In: Bracht N (ed). Health 
Promotion at the Community Level –New advances. [2nd ed]. Thousand Oaks: 
SAGE, 1999. 

Brazier J, Roberts J, Deverill M. The estimation of a preference-based measure of 
health from the SF-36. J Health Econ 2002;21:271-292. 

Briggs AH. Handling uncertainty in cost-effectiveness models. Pharmacoeconomics 
2000;17:479-500. 

Briggs AH. Handling uncertainty in economic evaluation and presenting the result. In: 
Drummond M, McGuire A (eds). Economic evaluation in health care -Merging 
theory with practice. Oxford: Oxford University Press, 2001. 

Brouwer WBF, Koopmanschap MA, Rutten FFH. Productivity costs measurement 
through quality of life? A response to the recommendation of  the Washington Panel. 
Health Econ 1997;6:253-259. 

Brouwer W, Rutten F, Koopmanschap M. Costing in economic evaluations. In: 
Drummond M, McGuire A (eds). Economic evaluation in health care -Merging 
theory with practice. Oxford: Oxford University Press, 2001. 

Burrows R, Bunton R, Muncer S, Gillen K. The efficacy of health promotion, health 
economics and late modernism. Health Educ Res1995;10:241-249. 

Butterfoss FD, Goodman RM, Wandersman A. Community coalitions for prevention 
and health promotion. Health Educ Res 1993;8:315-330.  



 

 

 

53 

Buxton MJ, Drummond MF, van Hout BA, Prince RL, Sheldon TA, Szucs T, Vray M. 
Modelling in economic evaluation: An unavoidable fact of life. Health Econ 
1997;6:217-27.  

Carlsson P, Anell A, Eliasson M. Hälsoekonomi får allt större roll för sjukvårdens 
prioriteringar [Health economic aspects enhanced role for healthcare priorities]. 
Läkartidningen 2006;103:3617-3623. 

Caro JJ, O´Brien JA, Hollenbeak CS, Spackman E, Ben-Joseph R, Okamoto LJ, 
Paramore LC. Economic burden and risk of cardiovascular disease and diabetes in 
patients with different cardiometabolic risk profiles. Value Health 2007;10:S12-S20. 

Carson RT, Hanemann WM. Contingent valuation. In: Mäler K-G, Vincent JR (eds). 
Handbook of environmental economics. Amsterdam: Elsevier, 2005. 

Catford J. Health promotion’s record card: how principled are we 20 years on? Health 
Promot Int 2004;19:1-4. 

Claesson L, Gosman-Hedström G, Johannesson M, Fagerberg B, Blomstrand C. 
Resource utilization and costs of stroke unit care integrated in a care continuum: A 1-
year controlled, prospective, randomized study in elderly patients. Stroke 
2000;31:2569-2577. 

Claxton K. The irrelevance of inference: a decision-making approach to the stochastic 
evaluation of health care technologies. J Health Econ 1999;18:341-364. 

Claxton K, Sculpher MJ, Culyer AJ. Mark versus Luke? Appropriate methods for the 
evaluation of public health interventions. York: University of York, 2007. 

Coast J, Flynn T, Sutton E, Al-Janabi H, Vosper J, Lavender S, Louviere J, Peters T 
(2008a). Investigating choice experiments for preferences of older people (ICEPOP): 
evaluative spaces in health economics. J Health Serv Res Policy 2008;13 Suppl 3:31-
37. 

Coast J, Smith R, Lorgelly P (2008b). Should the capability approach be applied in 
health economics? Health Econ 2008;17:667-670. 

Cohen DR. Utility model of preventive behaviour. J Epidemiol Comm Health 
1984;38:61-65. 

Cohen D, Hale J. Using economics in health promotion. In: Bunton R, Macdonald G 
(eds). Health Promotion. Disciplines, diversity and developments [2nd ed]. London: 
Routledge, 2002. 

Cookson R. QALYs and the capability approach. Health Econ 2005;14:817-829. 
Craig N, Walker D. Choice and accountability in health promotion: the role of health 

economics. Health Educ Res 1996;11:355-360. 
Cribb A, Haycox A. Economic analysis in the evaluation of health promotion. 

Community Med 1989;11:299-305. 
Dahlgren G, Whitehead M. Policies and strategies to promote social equity in health. 

Stockholm: Institute for Futures Studies, 2007.  
Dalziel K, Segal L. Time to give nutrition interventions a higher profile: cost-

effectiveness of 10 nutrition interventions. Health Promot Int 2007;22:271-283. 
Dalziel K, Segal L, Mortimer D. Review of Australian health economic evaluation - 245 

interventions: what can we say about cost effectiveness? Cost Eff Resourc Alloc 
2008,6:9. 



  

 

 

54

Dixon S, Shackley P. The use of willingness to pay to assess public preferences towards 
the fortification of foodstuffs with folic acid. Health Expect 2003;6:140-148. 

Dolan P. Modeling valuations for EuroQol health states. Med Care 1997;35:1095-1108. 
Dolan P, Shaw R, Tsuchiya A, Williams A. QALY maximisation and people’s 

preferences: a methodological review of the literature. Health Econ 2005;14:197-
208. 

Donaldson C, Shackley P. Does “process utility” exist? A case study of willingness to 
pay for laparoscopic cholecystectomy. Soc Sc Med 1997;44:699-707. 

Donner A, Klar N. Design and analysis of cluster randomization trials in health 
research. London: Arnold, 2000. 

Dranove D, Satterthwaite MA. The industrial organzation of health care markets. In: 
Culyer AJ, Newhouse JP (eds). Handbook of Health Economics. Amsterdam: 
Elsevier, 2000. 

Drummond M, Jönsson B. Moving beyond the drug budget silo mentality in Europe. 
Value Health 2003;6:S74-S77.  

Drummond M, Stoddart G. Assessment of health producing measures across different 
sectors. Health Policy 1995; 33:219-231. 

Drummond MF, Stoddart GL, Torrance GW. Methods for the economic evaluation of 
health care programmes. Oxford: Oxford University Press, 1987. 

Drummond MF, Sculpher MJ, Torrance GW, O´Brien BJ, Stoddart GL. Methods for the 
economic evaluation of health care programmes [3rd ed]. Oxford: Oxford University 
Press, 2005. 

Drummond M, Weatherly H, Claxton K, Cookson R, Ferguson B, Godfrey C, Rice N, 
Sculpher M, Sowden A. Assessing the challenges of applying standard methods of 
economic evaluation to public health interventions.York: Public Health Research 
Consortium, 2008. 

Eckerlund I, Johannesson M, Johansson P-O, Tambour M, Zethraeus N. Value for 
money? A contingent valuation study of the optimal size of the Swedish health care 
budget. Health Policy 1995;34:135-143. 

Eichler H-G, Kong SX, Gerth WC, Mavros P, Jönsson B. Use of cost-effectiveness 
analysis in health-care resource allocation decision-making: How are cost-
effectiveness thresholds expected to emerge? Value Health 2004;7:518-528. 

Ekman M, Zethraeus N, Jönsson B. Cost effectiveness of Bisoprolol in the treatment of 
chronic congestive heart failure in Sweden. Pharmacoeconomics 2001;19:901-916. 

Engman K-O, Feldman I, Hagberg L, Hellström L, Henriksson G, Johansson P. 
Hälsoekonomisk utvärdering av Metabola projektet i Kalmar län [Health economic 
evaluation of The Metabolic project in County of Kalmar]. Oskarshamn: Landstinget 
i Kalmar län, 2008. 

Eriksson C. Learning and knowledge-production for public health: a review of 
approaches to evidence-based public health. Scand J Public Health 2000;28:298-308. 

Eriksson L, Guldbrandsson K, Reimers A, Spiik M, Tillgren P, Stjerna M-L, Ainetdin 
T. En rapport om ”Fimpa tjejer!” - en rökslutartävling för småbarnsmammor i 
Sydvästra sjukvårdsområdet 1995-1996. [Quit smoking, Gals –a Quit-and-Win 
contest for mothers to small children in Southwest healthcare district in 1995-1996]. 
Stockholm: Stockholms läns landsting, Hälsovårdsenheten, SVSO, 1997.  



 

 

 

55 

Eriksson L, Johansson P. Kostnadsberäkning av det befolkningsinriktade arbetet inom 
SDPP, Stockholms läns diabetespreventiva program [Program costs for the 
community-based work within SDPP]. Stockholm: Stockholms läns landsting, 
Diabetespreventiva enheten och Centrum för folkhälsa, 2005. 

Eriksson A-K, Ekbom A, Granath F, Hilding A, Efendic S, Östenson C-G. 
Psychological distress and risk of prediabetes and type 2 diabetes in a prospective 
study of Swedish middle-aged men and women. Diabet Med 2008;25:834-842. 

EuroQol Group. EuroQol – a new facility for the measurement of health-related quality 
of life. Health Policy 1990;16:199-208 

Eyre R, Gauld R. Community participation in a rural community health trust: the case 
of Lawrence, New Zealand. Health Promot Int 2003;18:189-197. 

Fawcett SB, Paine-Andrews A, Fransisco VT, Schultz J, Richter KP, Berkley-Patton J, 
Fisher JL, Lewis RK, Lopez CM, Russos S, Williams EL, Harris KJ, Evensen P. 
Evaluating community initiatives for health and development. In: Rootman I, 
Goodstadt M, Hyndman B, McQueen DV, Potvin L, Springett J, Ziglio E (eds). 
Evaluation in health promotion – Principles and perspectives. Köbenhavn: WHO 
Regional Publications, 2001. 

Feldman I, Johansson P, Lund C. A model for economic evaluations of metabolic 
syndrome interventions - technical report. forthcoming. 

Ferraz Nunes J, Ader M. Förebyggande av höftfrakturer i Skaraborg [Prevention of hip 
fractures in Skaraborg]. Göteborg: CHSA, 2005. 

Forslund J, Marklund P-O, Samakovlis E. Samhällsekonomiska värderingar av luft- och 
bullerrelaterade hälsoproblem [Societal valuation of air- and noise-related health 
problems]. Stockholm: Konjunkturinstitutet, 2007. 

Foss Hansen H. Choosing evaluation models. A discussion on evaluation design. 
Evaluation 2005;11:447-462. 

Garber AM. Advances in cost-effectiveness analysis of health interventions. In: Culyer 
AJ, Newhouse JP. Handbook of health economics. Amsterdam: Elsevier, 2000. 

Gates S, Fisher JD, Cooke MW, Carter YH, Lamb SE. Multifactorial assessment and 
targeted intervention for preventing falls and injuries among older people in 
community and emergency care settings: systematic review and meta-analysis. BMJ 
2008;336:130-133. 

Gold MR, Siegel JE, Russell LB, Weinstein MC (eds). Cost-effectiveness in health and 
medicine. New York: Oxford University Press, 1996. 

Grewal I, Lewis J, Flynn T, Brown J, Bond J, Coast J. Developing attributes for a 
generic quality of life measure for older people: preferences or capabilities. Soc Sci 
Med 2006;62:1891-1901. 

Grosse SD, Teutsch SM, Haddix AC. Lessons from cost-effectiveness research for 
United States public health policy. Annu Rev Public Health 2007;28:365-391. 

Hagberg L. Ska primärvården behandla med fysisk aktivitet? En hälsoekonomisk analys 
av MÅ BRA-projektet. [Should the primary care treat with physical activity? A 
health economic analysis of the Feel Good project]. Örebro: Samhällsmedicinska 
enheten, Örebro läns landsting, 2002.  

Hagberg L. Cost-effectiveness of the promotion of physical activity in health care 
(dissertation). Umeå: Umeå University, 2007. 



  

 

 

56

Hagberg LA, Lindholm L. Cost-effectiveness of healthcare-based interventions aimed at 
improving physical activity. Scand J Public Health 2006; 34:641-653. 

Haglund BJA, Pettersson B, Finer D, Tillgren P (eds). Creating supportive environ-
ments for health: stories from the Third International Conference on Health 
Promotion, Sundsvall, Sweden. Geneva: WHO, 1996. 

Halpern MT, McKenna M, Hutton J. Letter to the editors. Health Econ 1998;7:741-2. 
Hatziandreu EI, Koplan JP, Weinstein MC, Caspersen CJ, Warner KE. A cost-

effectiveness analysis of exercise as a health promotion activity. Am J Public Health 
1988;78:1417-1421. 

Hjelmgren J, Anell A. Population preferences and choice of primary care models: a 
discrete choice experiment in Sweden. Health Policy 2007;83:314-322. 

Hjelmgren J, Berggren F, Andersson F. Health economic guidelines – Similarities, 
differences and some implications. Value Health 2001;4:225-50. 

Hoch JS, Briggs AH, Willan AR. Something old, something new, something borrowed, 
something blue: a framework for the marriage of health econometrics and cost-
effectiveness analysis. Health Econ 2002;11:415-430. 

Horsman J, Furlong W, Feeny D, Torrance G. The Health Utilities Index (HUI): 
concepts, measurement properties and applications. Health Qual Life Outcomes 
2003,1:54.  

Hurley J. An overview of the normative economics of the health sector. In: Culyer AJ, 
Newhouse JP (eds). Handbook of Health Economics. Amsterdam: Elsevier, 2000. 

Hökby A, Sadigh S. Säkra Seniorer – en metodbok för att förebygga fallskador hos 
äldre [Safe Seniors – a methodology book on elderly falls prevention]. Stockholm: 
Centrum för skadeprevention, Stockholms läns landsting, 2002. 

Jess K. Att räkna med nytta –samhällsekonomisk utvärdering av socialt arbete 
[Counting with utility – socio-economic evaluation of social work] (dissertation). 
Stockholm: Stockholm university, 2005.  

Johannesson M. Theory and methods of economic evaluation of health care. Dordrecht: 
Kluwer Academic Publishers, 1996. 

Johannesson M, Fagerberg B. A health-economic comparison of diet and drug treatment 
in obese men with mild hypertension. J Hypertens 1992;10:1063-1070. 

Johannesson M, Johansson P-O. Quality of life and the WTP for an increased life 
expectancy at an advanced age. Journal of Public Economics 1997;65:219-228. 

Johannesson M, Jönsson B. Economic evaluation in health care: Is there a role for cost-
benefit analysis? Health Policy 1991;17:1-23. 

Johannesson M, Åberg H, Agréus L, Borgquist L, Jönsson B (1991a). Cost-benefit 
analysis of non-pharmacological treatment of hypertension. J Intern Med 
1991;230:307-312. 

Johannesson M, Hedbrant J, Jönsson B (1991b). A computer simulation model for cost-
effectiveness analysis of cardiovascular disease prevention. Linköping: Centrum för 
utvärdering av medicinsk teknologi (CMT), 1991.  

Johansson P. A model for economic evaluations of smoking cessation interventions– 
technical report. Stockholm: Stockholm Centre for Public Health, Stockholms läns 
landsting, 2004. 



 

 

 

57 

Johansson P. A cost-effectiveness model on avoided hip fractures. Technical report. 
Stockholm: Stockholm Centre for Public Health, Stockholms läns landsting, 2008.  

Johansson P, Ponce de Leon A, Sadigh S, Tillgren P, Rehnberg C. Statistical modelling 
needed to find the effects from a community-based elderly safety promotion 
program. Eur J Public Health 2008; Advance Access Nov 7. 

Jonsson E. Lönar det sig att tillsätta flour i dricksvattnet? En ekonomisk utvärdering för 
perioden 1981-2025 [Is it profitable to flouridate the drinking water? An economic 
evaluation for 1981-2025]. Stockholm: Socialdepartementet, 1980.   

Johnson FR, Manjunath R, Mansfield CA, Clayton LJ, Hoerger TJ, Zhang P. High risk 
individuals’ willingness to pay for diabetes risk-reduction programs. Diabetes Care 
2006;29:1351-1356. 

Järvinen TL, Sievänen H, Khan KM, Heinonen A, Kannus P. Shifting the focus in 
fracture prevention from osteoporosis to falls. BMJ 2008;336:124-126. 

Jönsson B. Sjukvårdsekonomi. Sociala lönsamhetskalkyler inom hälso- och sjukvården. 
Stockholm: AWE/Gebers, 1975. 

Jönsson B. Cost-benefit analysis in public health and medical care. Lund: Liber, 1976. 
Karlsson G, Johannesson M. The decision rules of cost-effectiveness analysis. 

Pharmacoeconomics 1996;9:113-120. 
Kelly MP. Public health guidance and the role of new NICE. Public Health 

2005;119:960-968. 
Koopmanschap MA, Rutten FFH, van Ineveld BM, van Roijen L. The friction cost 

method for measuring indirect costs of disease. J Health Econ 1995;14:171-189. 
Kreis J, Bödeker J. Health-related and economic benefits of workplace health promotion 

and prevention. Summary of the scientific evidence. Essen: BKK, HVBG, 2004. 
(IGA-Report 3e). 

Kuntz KM, Weinstein MC. Modelling in economic evaluation. In: Drummond M, 
McGuire A (eds). Economic evaluation in health care -Merging theory with practice. 
Oxford: Oxford University Press, 2001. 

Laverack G, Wallerstein N. Measuring community empowerment: a fresh look at 
organizational domains. Health Promot Int 2001;16:179-185. 

Leifman H, Källmén H, Nork Y. Alkoholpreventivt arbete behöver riktade pengar 
[Alcohol prevention needs targeted funds]. Läkartidningen 2008;105:2649-2650. 

LFN (Swedish Pharmaceutical Benefits Board). General guidelines for economic 
evaluations from the Pharmaceuticals Benefits Board. Stockholm: LFN, 2003. 
(LFNAR 2003:2). 

Lindgren P, Fahlstadius P, Hellénius M-L, Jönsson B, de Faire U. Cost-effectiveness of 
primary prevention of coronary heart disease through risk factor intervention in 60-
year-old men from the county of Stockholm –a stochastic model of exercise and 
dietary advice. Prev Med 2003;36:403-409. 

Lindgren P, Lindström J, Tuomilehto J, Uusitupa M, Peltonen M, Jönsson B, de Faire 
U, Hellénius M-L, the DPS Study Group. Lifestyle intervention to prevent diabetes 
in men and women with impaired glucose tolerance is cost-effective. Int J Technol 
Assess Health Care 2007;23:177-183. 

Lindholm L. Alcohol advice in primary health care – is it a wise use of resources? 
Health Policy 1998;45:47-56. 



  

 

 

58

Lindholm L, Rosén M, Hellsten G. Are people willing to pay for a community-based 
preventive program. Int J Technol Assess Health Care 1994;10:317-324. 

Lindholm L, Rosén M, Weinehall L, Asplund K (1996a). Cost effectiveness and equity 
of a community based cardiovascular disease prevention programme in Norsjö, 
Sweden. J Epidem Comm Health 1996;50:190-195. 

Lindholm L, Rosén M, Emmelin M (1996b). An epidemiological approach towards 
measuring the trade-off between equity and efficiency in health policy. Health Policy 
1996;35:205-216. 

Lindholm L, Rosén M. What is the ”golden standard” for assessing population-based 
interventions? –problems of dilution bias. J Epidemiol Community Health 
2000;54:617-622. 

Lindqvist K, Lindholm L. A cost-benefit analysis of the community-based prevention 
programme in Motala, Sweden – a WHO Safe Community. Public Health 
2001;115:317-322. 

Lindvall C, Alksten K, Cronlund I, Klingspor G, Andersson C. Med fötterna på jorden – 
en idébok om lokalt folkhälsoarbete [Feet on the ground – an inspiration book on 
local community public health work]. Stockholm: Diabetespreventiva enheten, 
Karolinska sjukhuset, 2004. 

Luepker RV, Murray DM, Jacobs DR, Mittelmark MB, Bracht N, Carlaw R, Crow R, 
Elmer P, Finnegan J, Folsom AR, Grimm R, Hannan PJ, Jeffrey R, Lando H, 
McGovern P, Mullis R, Perry CL, Pechacek T, Pirie P, Sprafka JM, Weisbrod R, 
Blackburn H. Community education for cardiovascular disease prevention: Risk 
factor changes in the Minnesota Heart Health Program. Am J Public Health 
1994;84:1383-1393. 

Lundin D, Ramsberg J. On survival consumption costs – a reply to Nyman. Health Econ 
2008;17:293-297. 

McCabe C, Dixon S. Testing the validity of cost-effectiveness models. 
Pharmacoeconomics 2000;17:501-513. 

McDaid D, Needle J. Economic evaluation and public health: mapping the literature. 
Cardiff: Welsh Assembly, Health Promotion Division, 2006. 

Meltzer D. Accounting for future costs in medical cost-effectiveness analysis. J Health 
Econ 1997;16:33-64. 

Meltzer D, Johannesson M. Inconsistencies in the “societal perspective” on costs of the 
Panel on cost-effectiveness in health and medicine. Med Decis Making 1999;19:371-
377. 

Minkler M, Wallerstein N. Improving health through community organization and 
community building. A health education perspective. In: Minkler M (ed). 
Community organizing & community building for health. New Brunswick: Rutgers 
University Press, 1997. 

Mittelmark MB, Kickbusch I, Rootman I, Scriven A, Tones K. Health promotion. In: 
Heggenhougen HK & Quah S (eds). International encyclopedia of public health. 
Oxford: Elsevier, 2008. 

Mueller DC. Public choice. Cambridge: Cambridge University Press, 1979. 
Månsdotter A, Lindholm L, Lundberg M. Health, wealth and fairness based on gender: 

the support for ethical principles. Soc Sci Med 2006;62:2327-2335. 



 

 

 

59 

Månsdotter A, Lindholm L,Winkvist A (2007a). Paternity leave in Sweden -costs, 
savings and health gains. Health Policy 2007; 82:102-115. 

Månsdotter AM, Rydberg MK, Wallin E, Lindholm LA, Andréasson S (2007b). A cost-
effectiveness analysis of alcohol prevention targeting licensed premises. Eur J Public 
Health 2007; 17:618-623. 

Möller Pedersen K, Christiansen T, Bech M. The Danish health care system: evolution 
– not revolution – in a decentralized system. Health Econ 2005;14:S41-S57. 

Naylor P-J, Wharf-Higgins J, Blair L, Green L, O’Connor B. Evaluating the 
participatory process in a community-based heart health project. Soc Sci Med 
2002;55:1173-1187. 

Neuhauser D, Lweicki AM. What do we gain from the sixth stool guaiac? N Eng J Med 
1975;293:226-8.  

Neumann PJ, Rosen AB, Greenberg D, Olchanski NV, Pande R, Chapman RH, Stone 
PW, Ondategui-Parra S, Nadai J, Siegel JE, Weinstein MC (2005a). Can we better 
prioritize resources for cost-utility research? Med Decis Making 2005;25:429-436. 

Neumann PJ, Greenberg D, Olchanski NV, Stone PW, Rosen AB (2005b). Growth and 
quality of the cost-utility literature, 1976-2001. Value Health 2005;8:3-9. 

NICE Methods Working Party on the Cost Effectiveness Threshold. Briefing Paper. 
London: NICE, 2007. 

NICE (2008a). Guide to the methods of technology appraisal. London: NICE, 2008. 
NICE (2008b). Methods for the development of NICE public health guidance. Draft for 

consultation. London: NICE, 2008. 
Nilsson I. Svempa Johansson –Missbrukare eller företagare? [Svempa Johansson -Drug 

addict or entrepreneur?]. 2000. 
Norinder A, Persson U, Nilsson P, Nilsson J-Å, Hedblad B, Berglund G. Costs for 

screening, intervention and hospital treatment generated by the Malmö Preventive 
Project: a large-scale community screening programme. J Internal Med 2002;251:44-
52. 

Nutbeam D. Evaluating health promotion –progress, problems and solutions. Health 
Promot Int 1998;13:27-44. 

Olsen JA, Richardson J. Production gains from health care: what should be included in 
cost-effectiveness analyses? Soc Sci Med 1999;49:17-26. 

Olsen JA, Smith RD. Theory versus practice: A review of ‘willingness-to-pay’ in health 
and health care. Health Econ 2001;10:39-52. 

Oscarson N, Källestål C, Fjelddahl A, Lindholm L. Cost-effectiveness of different 
caries preventive measures in a high-risk population of Swedish adolescents. 
Community Dent Oral Epidemiol 2003;31:169-178. 

Persson U, Ramsberg J. Hälsoekonomiska utvärderingar har stor betydelse för LFNs 
beslut [Health economic evaluations are significant for LFN decisions]. Läkar-
tidningen 2007;104:3046-3050. 

Pervin T, Gerdtham U-G, Lyttkens CH. Societal costs of air pollution-related health 
hazards: A review of methods and results. Cost Eff Resourc Alloc 2008,6:19. 

Philips Z, Bojke L, Sculpher M, Claxton K, Golder S. Good practice guidelines for 
decision-analytic modelling in health technology assessment. Pharmacoeconomics 
2006;24:355-371. 



  

 

 

60

Potvin L. Managing uncertainty through participation. In: McQueen DV, Kickbusch I 
(eds). Health and modernity. The role of theory in health promotion. New York: 
Springer, 2007. 

Potvin L, Richard L. Evaluating community health promotion programmes. In: 
Rootman I, Goodstadt M, Hyndman B, McQueen DV, Potvin L, Springett J, Ziglio E 
(eds). Evaluation in health promotion – Principles and perspectives. Köbenhavn: 
WHO Regional Publications, 2001. 

Ramsberg J, Sjöberg L. The cost-effectiveness of life-saving interventions in Sweden. 
Stockholm: Stockholms Handelshögskola, Centre for Risk Research, 1996.  

Richardson JRJ, Olsen JA. In defence of societal sovereignty: a comment on Nyman 
“the inclusion of survivor consumption in CUA”. Health Econ 2006;15:311-313.   

Rifkin SB, Muller F, Bichmann W. Primary health care: on measuring participation. 
Soc Sci Med 1988; 26:931-940. 

Rootman I, Goodstadt M, Potvin L, Springett J. A framework for health promotion 
evaluation.  In: Rootman I, Goodstadt M, Hyndman B, McQueen DV, Potvin L, 
Springett J, Ziglio E (eds). Evaluation in health promotion – Principles and 
perspectives. Köbenhavn: WHO Regional Publications, 2001. 

Rosén M. Problem och möjligheter i den framtida ekonomiska folkhälsoforskningen 
[Problems and possibilities in the future economic public health research]. In: Statens 
folkhälsoinstitut (Swedish National Institute for Public Health). Hälsoekonomi för 
folkhälsoarbete –introduktion och debatt. [Health economics for public health – 
introduction and debate.] Stockholm: Statens folkhälsoinstitut, 2003. 

Rosén M, Jansson B. How to act – implementing health and safety promotion in 
organizations. Health Policy Plan 2000;15:247-254.  

Rosén M. Lindholm L. The neglected effects of lifestyle interventions in cost-
effectiveness analysis. Health Promot Int 1992;7:163-169. 

Rush B, Shiell A, Hawe P. A census of economic evaluations in health promotion. 
Health Educ Res 2004;19:707-719. 

Rutz W, Carlsson P, von Knorring L, Wålinder J. Cost-benefit analysis of an 
educational program for general practitioneers by the Swedish Committe for the 
Prevention and Treatment of Depression. Achta Psychiatr Scand 1992;85:457-464. 

Ryan M, Amaya-Amaya M. ’Threats’ to and hopes for estimating benefits. Health Econ 
2005;14:609-619. 

Sadigh Andersson S, Hökby A. Säkra Seniorer i Sundbyberg –Slutrapport med 
utvärdering [Safe Seniors in Sundbyberg – final report with evaluation]. Stockholm: 
Socialmedicin, Stockholms läns landsting, 2000. 

Sahlén K-G, Löfgren C, Hellner BM, Lindholm L. Preventive home visits to older 
people are cost-effective. Scand J Public Health 2008;36:265-271. 

Salkeld G. What are the benefits of preventive health care? Health Care Anal 
1998;6:106-112.  

Salkeld G, Quine S, Cameron ID. What constitutes success in preventive health care? A 
case study in assessing the benefits of hip protectors. Soc Sci Med 2004;59:1593-
1601. 

Sanderson C, Haglund BJA, Tillgren P, Svanström L, Östenson C-G, Holm L-E, Ullén 
H, Smajkic A. Effects and stage models in community intervention programmes, and 



 

 

 

61 

the development of the model for management of intervention programme 
preparation. Health Promot Int 1996;11:143-155. 

Schmidt DH, Rifkin SB. Measuring participation: Its use as a managerial tool for 
district health planners based on a case study in Tanzania. Int J Health Plann Manage 
1996;11:345-358. 

Sculpher M. The role and estimation of productivity costs in economic evaluation. In: 
Drummond M, McGuire A (eds). Economic evaluation in health care -Merging 
theory with practice. Oxford: Oxford University Press, 2001. 

Sefton T, Byford S, McDaid D, Hills J, Knapp M. Making the most of it. Economic 
evaluation in the social welfare field. York: Joseph Rowntree Foundation, 2002. 

Shiell A, Hawe P. Health promotion, community development and the tyranny of 
individualism. Health Econ 1996;5:241-7. 

Sjöström M. Monetär värdering av biologisk mångfald. En sammanställning av metoder 
och erfarenheter [Monetary valuation of biodiversity. A review of methods and 
experiences]. Stockholm: Konjunkturinstitutet, 2007. 

Sonnenberg FA, Beck JR. Markov models in medical decision making: A practical 
guide. Med Decis Making 1993;13:322-38. 

Stephens C. Community as practice: Social representations of community and their 
implications for health promotion. Journal of Community & Applied Social 
Psychology 2007;17:103-114. 

Stinnett AA, Mullahy J. Net health benefits: a new framework for the analysis of 
uncertainty in cost-effectiveness analysis. Med Dec Making 1998;18:S68-S80. 

Strukturkommissionen, Sekretariatet. Sektoranalyse på sundhedsområdet [Sectorial 
analysis of the healthcare sector]. Köbenhavn: Strukturkommissionen, 2003. 

Swedish Environmental Protection Agency (Naturvårdsverket). Den samhälls-
ekonomiska nyttan av cykeltrafikåtgärder [The societal benefits from bicycle 
investments]. Stockholm: Naturvårdsverket, 2005. 

Swedish National Agency for Education, Swedish National Board of Health and 
Welfare, Swedish National Public Health Institute (Skolverket, Socialstyrelsen, 
Statens folkhälsoinstitut). Tänk långsiktigt [Think long-term]. Stockholm: 
Skolverket, 2004. 

Swedish National Board of Health and Welfare (Socialstyrelsen). Guidelines for cardiac 
care 2004. Stockholm: Socialstyrelsen, 2004. 

Swedish National Board of Health and Welfare (Socialstyrelsen). Att mäta effekter av 
socialtjänstens insatser [Measuring effects from social work]. Stockholm: 
Socialstyrelsen, 2007. 

Swedish government. Mål för folkhälsan. [Public health targets]. Stockholm: 
Regeringen, 2002. Prop 2002/03:35. 

Swedish Road Administration (Vägverket). Vägverkets samhällsekonomiska kalkyl-
värden [The Swedish Road Administration´s economic valuations]. Borlänge: 
Vägverket, 2006.  

Sönbö Kristiansen I, Gyrd-Hansen D, Nexöe J, Nielsen JB. Willingness to pay for a 
population program aimed at reducing dietary salt in Denmark. Prev Med 
2006;43:31-35. 



  

 

 

62

Tambour M, Zethraeus N, Johannesson M. A note on confidence intervals in cost-
effectiveness analysis. Int J Technol Assess Health Care 1998;14:467-471. 

Tillgren P, Rosén M, Haglund BJA, Ainetdin T, Lindholm L, Holm L-E. Cost-
effectiveness of a tobacco ”Quit and Win” contest in Sweden. Health Policy 
1993;26:43-53. 

Tillgren P, Haglund BJA, Ainetdin T, Thörnqvist E, Uhrbom E, Holm L-E. Effects of 
different intervention strategies in the implementation of a nationwide tobacco “Quit 
and Win” contest in Sweden. Tob Control 1995;4:344-50. 

Tillgren P, Eriksson L, Guldbrandsson K, Spiik M. Impact of direct mail as a method to 
recruiting smoking mothers into a “Quit and Win” contest. J Health Comm 
2000;5:293-303.  

Tillgren P, Nohlert E, Johansson P, Helgason A, Tegelberg Å. Att sluta röka –en 
effektstudie av två rökavvänjningsprogram utförda inom Folktandvården, 
Landstinget Västmanland [Smoking cessation – an effectiveness study of two 
smoking cessation programs in public dentistry, County of Västmanland].Västerås: 
Mälardalens Högskola, 2007. 

Thompson B, Kinne S. Social change theory. Applications to community health. In: 
Bracht N (ed). Health promotion at the community level. New advances. [2nd ed]. 
Thousand Oaks: SAGE Publications, 1999. 

Tomson T, Helgason AR, Gilljam H. Quitline in smoking cessation: a cost-effectiveness 
analysis. Int J Technol Assess Health Care 2004;20:469-474. 

Tones K, Green J. Health promotion. Planning and strategies. London: SAGE 
Publications, 2004. 

Tones K, Tilford S. Health Promotion –effectiveness, efficiency and equity. [3rd ed]. 
Cheltenham: Nelson Thornes, 2001. 

van den Berg B, Brouwer WBF, Koopmanschap MA. Economic valuation of informal 
care –An overview of methods and applications. Eur J Health Econ 2004;5:36-45. 

van Exel NJA, Brouwer WBF, van den Berg B, Koopmanschap MA. With a little help 
from an anchor. Discussion and evidence of anchoring effects in contingent 
valuation. The Journal of Socio-Economics 2006;35:836-853. 

van der Pol M, Ryan M, Donaldson C. Valuing food safety improvements using 
willingness to pay. Appl Health Econ Health Policy 2003;2:99-107. 

Varian HR. Microeconomic analysis [3rd ed]. New York: W.W Norton & Co, 1992. 
von Koch L, de Pedro-Cuesta J, Kostulas V, Almazán J, Widén Holmqvist L. 

Randomized controlled trial of rehabiliation at home after stroke: one-year follow-up 
of patient outcome, resource use and cost. Cerebrovasc Dis 2001;12:131-138. 

Wanless D. Securing good health for the whole population. London: HM Treasury, 
2004. 

Weinstein MC. The costs of prevention. J Gen Intern Med 1990;5:S89-S92. 
Weinstein MC. Recent developments in decision-analytic modelling for economic 

evaluation. Pharmacoeconomics 2006;24:1043-1053. 
Weinstein MC, Siegel JE, Garber AM, Lipscomb J, Luce BR, Manning WG, Torrance 

GW. Productivity costs, time costs and health-related quality of life: A response to 
the Erasmus group. Health Econ 1997;6:505-510. 



 

 

 

63 

Weinstein MC, O´Brien B, Hornberger J, Jackson J, Johannesson M, McCabe C, Luce 
BR. Principles of good practice for decision analytic modeling in health-care 
evaluation: Report of the ISPOR Task Force on Good Research Practices –Modeling 
studies. Value Health 2003;6:9-17. 

Weisbrod RR, Pirie PL, Bracht NF. Impact of a community health promotion program 
on existing organizations: The Minnesota Heart Health Program. Soc Sci Med 
1992;34:639-648. 

WHO. Constitution of the World Health Organization, 1948. Available at: 
www.who.int/governance/eb/who_constitution_en.pdf 

WHO. Ottawa Charter for health promotion. Geneva: WHO, 1986. Available at: 
www.who.int/hpr/NPH/docs/ottawa_charter_hp.pdf 

WHO. Health Promotion Glossary. Geneva: WHO, 1998. 
Zechmeister I, Kilian R, McDaid D, the MHEEN Group. Is it worth investing in mental 

health promotion and prevention of mental illness? A systematic review of the 
evidence from economic evaluations. BMC Public Health 2008,8:20. 

Zethraeus N, Johannesson M, Henriksson P, Strand RT. The impact of hormone 
replacement therapy on quality of life and willingness to pay. Br J Obstet Gynaecol 
1997;104:1191-1195. 

Zethraeus N, Borgström F, Ström O, Kanis JA, Jönsson B. Cost-effectiveness of the 
treatment and prevention of osteoporosis –a review of the literature and a reference 
model. Osteoporosis Int 2007;18:9-23. 

Zillich AJ, Blumenschein K, Johannesson M, Freeman P. Assessment of the 
relationship between measures of disease severity, quality of life, and willingness to 
pay in asthma. Pharmacoeconomics 2002;20:257-265. 

Örtqvist Å, Jönsson B, Baltussen R, Ament A. Det lönar sig att vaccinera de äldre mot 
pneumokocksjukdom [Profitable to vaccinate elderly against pneumoccal disease]. 
Läkartidningen 2000;97:5120-5125.  

 


