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Chapter 1 General Introduction 

 
 



 

 8 

General Introduction 

Health care has become increasingly expensive in recent years. The expenditures on 

healthcare in the Netherlands in 2000 amounted to around €50 billion (Fig. 1), whereas 

in 2008 the expenditures had increased to nearly €79 billion, which accounted for 13% 

of the gross domestic product (GDP) (Westert et al., 2010). Demographic changes 

(growth and ageing of the population) are responsible for an increase of 1% of the total 

health care expenditures per year. Further increase in expenditure is caused by inflation 

(1-2,5% increase of prices per year), new technical developments in healthcare, leading 

to more and more expensive treatment options, increased demand and the increase of 

prices above inflation. The CPB Netherlands Bureau for Policy Analysis has calculated 

that in 2009 there was a drop in GDP of 4% and health expenditure were estimated to 

increase by 6%, which corresponds to an increase of the health expenditures to 14% of 

the GDP  (Westert, 2010).  
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Figure 1.  Health care expenditure (€ billion), 1998-2008 (Source: Dutch 

healthcare performance report 2010) 
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In this time of scarce resources, it is increasingly important to control health care costs. 

Therefore it is necessary to make choices to optimally use the limited budget and to get 

most value for money. Choices in allocating the budget can, among others, be made 

based on political considerations, total budget impact, necessity (what does a new 

intervention add compared to existing alternatives?), own responsibility of people in 

terms of costs, pressure from society and the media and equity considerations. One 

other important element in decision-making may be the efficiency of the intervention, 

which is the relationship between effects and costs, or to put it differently, how much 

“bang” we get for the “buck”. All other circumstances being equal, society prefers to 

buy as much health as possible at the lowest cost possible. 

 

Economic evaluation 

To demonstrate the efficiency of an intervention, an economic evaluation has to be 

performed. Economic evaluation entails the comparison of two or more alternative 

courses of action in terms of both their costs and consequences (Drummond et al., 

2005). Economic evaluation has been initiated and further developed during the last 

three decades of the past century. In the seventies the interest arose to involve 

economics in issues related to health care in both the United States and in England. In 

the Netherlands, the first cost-effectiveness analyses were performed because the 

Ministry of Health, the Dutch Health Care Insurance Board and the Health Council of 

the Netherlands wanted insight into the consequences of the introduction of new and 

expensive (therapeutic) interventions such as organ transplantations and in vitro 

fertilisation (Rutten-van Mölken et al., 2010). In 1988, the Ministry of Welfare, Health 

and Culture established, together with the Ministry of Education and Sciences and the 

Health Care Insurance Board, a special fund (‘Ontwikkelingsgeneeskunde’) for studies 

on the effectiveness and cost-effectiveness of new, expensive interventions (Van der 

Sande et al., 2003). Here, first experiences with economic evaluation in the 

Netherlands were achieved. At the same time, economic evaluation was used to 

inform decision makers on public health investments, such as breast cancer screening 
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and cervical cancer screening programmes (van der Maas et al., 1989; Koopmanschap 

et al., 1990).  

 

Prevention 

Prevention is defined as the total of measures both within and outside health care 

aimed at protecting health, promotion of health and warding off of diseases 

(Mackenbach & Maas, 2002). Health protection interventions reduce health risks by 

changing the physical or social environment. It includes provisions such as sewer 

systems, safe drinking water supplies, and regulation of exposure to hazardous 

substances, flood defences, road and food safety provisions and building regulations. 

Regulating such matters is generally regarded as part of the collective responsibilities 

of governments and to a large extent falls outside the health care domain. Health 

promotion normally involves action to encourage healthy behaviour or to discourage 

unhealthy behaviours. This includes the establishment of a healthy social and physical 

environment that supports a healthy lifestyle. Health promotion interventions 

frequently take the form of public information campaigns focused on the general 

population or on certain groups within the population. Disease prevention concerns 

actions to prevent the occurrence of a specific disease (e.g. by vaccination) or to detect 

(a predisposition towards) a disease in an early stage (screening) (De Hollander et al., 

2007; De Wit et al., 2007). The total societal costs spent on prevention in the 

Netherlands in 2007 were 13 billion euros (Fig.2). Of this amount, 10 billion euros 

(78%) were spent on health protection, 2.5 billion euros (19%) were spent on disease 

prevention and 450 million euros (3%) were spent on health promotion (Post et al., 

2010). 
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Figure 2. Expenditure on preventive methods in the Netherlands in 2007 

Especially when large investments are needed for an intervention, e.g. to build an 

infrastructure for a cancer screening programme, a firm evidence base for its 

effectiveness and cost-effectiveness is needed prior to decision making (van den Berg 

et al., 2008). Besides, an increasing number of preventive interventions such as 

vaccinations and health promotion campaigns have been developed in the last decades. 

In relation to this, the number of economic evaluations has increased exponentially in 

the last decades as well. Over the 40 year period between 1970 and 2010, the annual 

number of entries in PubMed related to economic aspects of prevention has grown 

from 75 to 2639. Although not all of these publications describe full economic 

evaluations, the body of literature on the economic evaluation of prevention is 

becoming impressive. 

 

Guidelines for economic evaluation 

To develop a uniform approach to economic evaluations, several guidelines for 

economic evaluations and for decision-analytic modelling in economic evaluations 

have been developed (Drummond & Jefferson, 1996; Philips et al., 2004; Evers et al., 

2005; ISPOR, 2009). In the Netherlands, the Dutch Health Care Insurance Board 



 

 12

published the first guidelines for pharmacoeconomic research in 1999 (CVZ, 1999). In 

2006 an updated version of these guidelines was launched (CVZ, 2006). 

Commissioned by the Health Care Insurance Board the first manual for costing 

research was published in 2000 (Oostenbrink et al., 2000). In 2004 and in 2010 

updated versions of this manual were released (Oostenbrink et al., 2004; Hakkaart-van 

Roijen et al., 2010). Despite the availability of these guidelines, the literature still 

shows major differences in both methodology and outcomes even when the same 

preventive intervention in one particular situation is evaluated (Bilcke & Beutels, 

2009; Turner et al., 2011). For example, two Dutch economic evaluations 

investigating the cost-effectiveness of a rotavirus vaccination for 0-4 years old 

children presented cost-utility ratio’s as wide apart as €21,900 and  €119,000 per 

DALY respectively (Zomer et al., 2008; Goossens et al., 2008). Hence, the availability 

of guidelines does not guarantee the results of economic evaluations to be informative 

for decision makers.  

Guidelines have been developed mainly for the evaluation of therapeutic interventions, 

such as new drugs. No specific guidelines for the economic evaluation of preventive 

interventions are available. Although it is generally acknowledged that the economic 

evaluation of preventive interventions holds some specific problems (Weatherly et al., 

2009; Cohen & Patel, 2009; Kelly et al., 2005), there is a tendency to simply use the 

guidelines that are available in performing such evaluations. Economic evaluations of 

preventive interventions differ from economic evaluations of curative health care in 

several respects. One of these differences is related to the fact that health gains 

through preventive measures do not appear immediately, but arise many years after the 

intervention. For example, the detection and treatment of (at that time still innocent) 

polyps at the age of 55, may prevent the development of colorectal cancer 15 years 

later. Preventing smoking among young people may lead to a reduction in the 

incidence and prevalence of chronic obstructive pulmonary disease and lung cancer 

decades later. Different from the evaluation of therapeutic interventions, where 

clinical trials and economic evaluations are often organised concurrently and with a 
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limited follow-up time, economic evaluation of preventive interventions in generally 

requires modelling of future costs and effects. In the context of economic evaluation, a 

decision analytic model uses mathematical relations to define a series of possible 

effects that would flow from a set of alternative options being evaluated (Briggs et al., 

2006). Based on the inputs into the model, the outcome of each effect is expressed in 

terms of probabilities and every effect has a cost and an outcome. When clinical trials 

yield intermediate outcomes (i.e. a reduction of blood pressure), these intermediate 

outcomes are ‘translated’ by modelling to clinical endpoints like life years gained or 

quality adjusted life years gained (Brennan & Akehurst, 2000; Sun & Faunce, 2008). 

If a clinical trial shows that an intervention leads to a decrease in blood pressure, this 

result has to be ‘translated’ into a future decrease in the incidence of acute myocardial 

infarctions and strokes and an associated increase in life years gained.  

 

Participation is essential 

One other issue related to economic evaluation of prevention in the long term is the 

limited availability of good quality data on future developments with regards to effects 

and costs. Also, limited information on (future) human behaviour adds to the 

uncertainty of outcomes of economic evaluations. When it is impossible to obtain 

solid data, e.g. on adherence and compliance rates of an intervention, assumptions are 

made and a sensitivity analysis of the various assumptions is required (Buxton et al., 

1997; Brennan & Akehurst, 2000).  

Participation in preventive programs, such as lifestyle improvement programs, 

vaccination, and screening programs, is essential to make such programs cost-

effective. Lifestyle interventions can be beneficial in terms of reduction of risk factors, 

like elevated blood pressure, cholesterol, and high body weight (Toobert et al., 2007; 

Pi-Sunyer et al., 2007; Davies et al., 2008), but only if participants comply with and 

adhere to the lifestyle changes in the longer term. Similary, screening programs need a 

certain level of participation in order to contribute to individual and population health. 

In practice, however, the willingness to participate is in general low (lifestyle 
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programs) or declining (e.g. vaccination programs). It is therefore important to 

adequately estimate the expected level of participation and, in addition, to know which 

factors potentially increase the participation rate. The higher the participation rate the 

more favourable the ICER generally will be. Often, we have limited knowledge on 

willingness to participate in preventive programs. This makes it difficult to underpin 

the assumptions necessary for decision analytic model studies. 

 

Aim of this thesis 

The Dutch National Institute for Public Health and the Environment (RIVM) mainly 

focuses on preventive public health interventions. As researcher at the institute the 

author is involved in the economic evaluations of preventive interventions. The aim of 

the research presented in this thesis is to critically describe the current status quo of 

economic evaluations of preventive interventions, and to contribute to realistic 

economic evaluations in this field by performing original research.  

 

Outline of this thesis 

This thesis is organised into two parts. The first part addresses the current status of 

economic evaluations of preventive interventions, based on reviews of the literature. 

In the second part of the thesis, original work is presented. Chapter 2 of this thesis 

gives insight in the number of economic evaluations of prevention published in one 

particular year (2008), and the diseases they focus on in relation to the global burden 

of disease. Chapters 3, 4 , and 5 describe literature reviews on specific public health 

interventions, namely colorectal cancer screening (Chapter 3), screening for 

aneurysma of the abdominal aorta (Chapter 4) , and prevention of alcohol abuse 

(Chapter 5). In the second part of the thesis, first an economic modelling study is 

presented on an opportunistic screening programme followed by one on preventive 

medication for cardiovascular diseases (Chapter 6). In Chapter 7, a resource 

allocation study of different interventions directed at COPD prevention is described. 

Finally, Chapter 8 shows the importance of the investigation of participants’ 
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preferences in a conjoint analysis of a lifestyle program for diabetes patients. The 

thesis concludes with a general discussion in Chapter 9.  

  

References 

Bilcke J, Beutels P. Reviewing the cost effectiveness of rotavirus vaccination: the 

importance of uncertainty in the choice of data sources. Pharmacoeconomics, 

2009;27:281-97. 

Brennan A, Akehurst R. Modelling in health economic evaluation. What is its place? 

What is its value? Pharmacoeconomics, 2000;17:445-59. 

Briggs A, Sculpher M, Claxton K. Decision Modelling for Health Economic 

Evaluation. Oxford: Oxford University Press, 2006. 

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. 

Cohen DR, Patel N. The Potential to Forgo Social Welfare Gains through 

Overrelianceon Cost Effectiveness/Cost Utility Analyses in the Evidence Base 

for Public Health. J Environ Public Health, 2009;2009:107927. 

CVZ. Guidelines for pharmacoeconomic research. Amstelveen: Health Care Insurance 

Board; 1999. 

CVZ. Guidelines for pharmacoeconomic research, updated version. Diemen: Health 

Care Insurance Board; 2006. 

Davies MJ, Heller S, Skinner TC, Campbell MJ, Carey ME, Cradock S, Dallosso HM, 

Daly H, Doherty Y, Eaton S, Fox C, Oliver L, Rantell K, Rayman G, Khunti 

K. Effectiveness of the diabetes education and self management for ongoing 

and newly diagnosed (DESMOND) programme for people with newly 

diagnosed type 2 diabetes: cluster randomised controlled trial. Bmj, 

2008;336:491-5. 

 

 



 

 16

De Hollander AEM, Hoeymans N, Melse JM, Van Oers JAM, Polder JJ. Care for 

health. The 2006 Dutch Public Health Status and Forecasts Report. RIVM 

rapport 270061003 ; Volksgezondheid Toekomst Verkenning. Bilthoven, 

2007. 

De Wit GA, Verweij A, van Baal PHM, Vijgen SMC, van den Berg M, Busch MCM, 

Barnhoorn MJM, Schuit AJ. Economic evaluation of prevention; further 

evidence. RIVM rapport 270091004. Bilthoven, 2007. 

Drummond MF, Jefferson TO. Guidelines for authors and peer reviewers of economic 

submissions to the BMJ. The BMJ Economic Evaluation Working Party. Bmj, 

1996;313:275-83. 

Drummond MF, Sculpher MJ, Torrance GW, Stoddart GL. Methods for economic 

evaluation of health care programmes. Third edition ed. Oxford: Oxford 

University Press, 2005. 

Evers S, Goossens M, de Vet H, van Tulder M, Ament A. Criteria list for assessment 

of methodological quality of economic evaluations: Consensus on Health 

Economic Criteria. Int J Technol Assess Health Care, 2005;21:240-5. 

Goossens LM, Standaert B, Hartwig N, Hovels AM, Al MJ. The cost-utility of 

rotavirus vaccination with Rotarixtrade mark (RIX4414) in the Netherlands. 

Vaccine, 2008;26:1118-27. 

Hakkaart-van Roijen L, Tan SS, Bouwmans CAM. Manual for costing research. 

Methods and directive prices for economic evaluation in health care (in 

Dutch) Updated version 2010 Institute for Medical Technology Assessment, 

Erasmus MC Rotterdam, 2010. 

ISPOR. Health Economic Publication Guidelines Good Research Practices Task Force 

2009  [cited 2011 25 May]; Available from: 

http://www.ispor.org/TaskForces/EconomicPubGuidelines.asp 

Kelly MP, McDaid D, Ludbrook A, Powell J. Economic appraisal of public health 

interventions. In: NHS, editor. Health Development Agency: NHS; 2005. 



 

 17

Koopmanschap MA, Lubbe KT, van Oortmarssen GJ, van Agt HM, van Ballegooijen 

M, Habbema JK. Economic aspects of cervical cancer screening. Soc Sci 

Med, 1990;30:1081-7. 

Mackenbach JP, Maas PJvd. Volksgezondheid en gezondheidszorg. Derde, geheel 

herziene druk ed. Maarssen: Elsevier gezondheidszorg, 2002. 

Oostenbrink JB, Bouwmans CAM, Koopmanschap MA, Rutten FFH. Manual for 

costing research. Methods and directive prices for economic evaluation in 

health care. Updated version 2004 (in Dutch) Diemen: Institute for Medical 

Technology Assessment, Erasmus MC, 2004. 

Oostenbrink JB, Bouwmans CAM, Rutten FFH. Handleiding voor kostenonderzoek; 

methoden en richtlijnprijzen voor economische evaluaties in de 

gezondheidszorg. Amstelveen: College voor zorgverzekeringen, 2000. 

Philips Z, Ginnelly L, Sculpher M, Claxton K, Golder S, Riemsma R, Woolacoot N, 

Glanville J. Review of guidelines for good practice in decision-analytic 

modelling in health technology assessment. Health Technol Assess, 

2004;8:iii-iv, ix-xi, 1-158. 

Pi-Sunyer X, Blackburn G, Brancati FL, Bray GA, Bright R, Clark JM, Curtis JM, 

Espeland MA, Foreyt JP, Graves K, Haffner SM, Harrison B, Hill JO, Horton 

ES, Jakicic J, Jeffery RW, Johnson KC, Kahn S, Kelley DE, Kitabchi AE, 

Knowler WC, Lewis CE, Maschak-Carey BJ, Montgomery B, Nathan DM, 

Patricio J, Peters A, Redmon JB, Reeves RS, Ryan DH, Safford M, Van 

Dorsten B, Wadden TA, Wagenknecht L, Wesche-Thobaben J, Wing RR, 

Yanovski SZ. Reduction in weight and cardiovascular disease risk factors in 

individuals with type 2 diabetes: one-year results of the look AHEAD trial. 

Diabetes Care, 2007;30:1374-83. 

Post NAM, de Bekker-Grob EW, J.P. M, Slobbe LC. Kosten van preventie in 

Nederland 2007. 270751020/2010. Bilthoven: R.I.V.M., 2010. 

Rutten-van Mölken MPMH, Uyl-de Groot CA, Rutten FFH. Van kosten tot effecten. 

Een handleiding voor evaluatiestudies in de gezondheidszorg. Amsterdam: 

Elsevier gezondheidszorg, 2010. 



 

 18

Sun X, Faunce T. Decision-analytical modelling in health-care economic evaluations. 

Eur J Health Econ, 2008;9:313-23. 

Toobert DJ, Glasgow RE, Strycker LA, Barrera M, Jr., Ritzwoller DP, Weidner G. 

Long-term effects of the Mediterranean lifestyle program: a randomized 

clinical trial for postmenopausal women with type 2 diabetes. Int J Behav Nutr 

Phys Act, 2007;4:1. 

Turner D, Raftery J, Cooper K, Fairbank E, Palmer S, Ward S, Ara R. The CHD 

challenge: Comparing four cost-effectiveness models. Value Health, 

2011;14:53-60. 

van den Berg M, van Gils PF, de Wit GA, Schuit AJ. Economic evaluation of 

prevention. Fourth report on the cost-effectiveness of preventive interventions. 

RIVM rapport, 2008;270091005:270091005. 

van der Maas PJ, de Koning HJ, van Ineveld BM, van Oortmarssen GJ, Habbema JD, 

Lubbe KT, Geerts AT, Collette HJ, Verbeek AL, Hendriks JH, et al. The cost-

effectiveness of breast cancer screening. Int J Cancer, 1989;43:1055-60. 

Van der Sande R, Lambertsen SWJ, Rooijmans HGM. Kennis op de plank? Het nuttig 

effect van onderzoeken uit het programma van het fonds 

Ontwikkelingsgeneeskunde. Ned Tijdschr Geneeskd, 2003;147:2390-3. 

Weatherly H, Drummond M, Claxton K, Cookson R, Ferguson B, Godfrey C, Rice N, 

Sculpher M, Sowden A. Methods for assessing the cost-effectiveness of public 

health interventions: Key challenges and recommendations. Health Policy, 

2009;93:85-92. 

Westert GP, van den Berg MJ, Zwakhals SLN, Heijink R, de Jong JD, Verkleij H. 

Zorgbalans 2010. De prestaties van de Nederlandse zorg: RIVM, 2010. 

Zomer TP, van Duynhoven YT, Mangen MJ, van der Maas NA, Vennema H, Boot H, 

de Melker HE. Assessing the introduction of universal rotavirus vaccination in 

the Netherlands. Vaccine, 2008;26:3757-64. 

 

  

 


