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Abstract
Background: In the quest for public and private resources, prevention continues to face a difficult
challenge in obtaining tangible public and political support. This may be partly because the economic
evidence in favour of prevention is often said to be largely missing. The overall aim of this paper is
to examine whether economic evidence in favour of prevention does exist, and if so, what its main
characteristics, weaknesses and strengths are. We concentrate on the evidence regarding primary
prevention that targets cardiovascular disease event or risk reduction.
Methods: We conducted a systematic literature review of journal articles published during the
period 1995–2005, based on a comprehensive key-word based search in generic and specialized
electronic databases, accompanied by manual searches of expert databases. The search strategy
consisted of combinations of freetext and keywords related to economic evaluation, cardiovascular
diseases, and primary preventive interventions of risk assessment or modification.
Results: A total of 195 studies fulfilled all of the relevant inclusion criteria. Overall, a significant
amount of relevant economic evidence in favour of prevention does exist, despite important
remaining gaps. The majority of studies were cost-effectiveness-analyses, expressing benefits as "life
years gained", were conducted in a US or UK setting, assessed clinical prevention, mainly drugs
targeted at lowering lipid levels, and referred to subjects aged 35–64 years old with at least one
risk factor.
Conclusion: First, this review has demonstrated the obvious lack of economic evaluations of
broader health promotion interventions, when compared to clinical prevention. Second, the clear
role for government to engage more actively in the economic evaluation of prevention has become
very obvious, namely, to fill the gap left by private industry in terms of the evaluation of broader
public health interventions and regarding clinical prevention, in light of the documented relationship
between study funding and reporting of favourable results. Third, the value of greater adherence
to established guidelines on economic evaluation cannot be emphasised enough. Finally, there
appear to be certain methodological features in the practice of economic evaluations that might
bias the choice between prevention and cure in favour of the latter.
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Background
In the quest for public and private resources, prevention
continues to face a difficult challenge in obtaining tangible public and political support. In part this is because
contrary to curative care, prevention has no identifiable
beneficiaries and is commonly characterised by immediate costs and delayed benefits. In addition – and this has
been the basic motivation for this study – the economic
evidence in favour of prevention is said to be largely missing [1,2]. The purpose of this article is to examine the
main characteristics, weaknesses and strengths of the
existing evidence regarding economic evaluations of primary prevention, i.e., the prevention of disease before it
occurs for the first time, including health promotion,
screening for risk factors and risk factor modification
through clinical prevention efforts. We concentrate on the
evidence regarding primary prevention targeting cardiovascular disease (CVD) event or risk reduction. CVD
accounts for the largest share of mortality in most highincome countries, and increasingly also in developing
countries [3]. By focusing on CVD prevention we are also
able to capture a set of the risk factors that account for the
largest share of the disease burden in Europe, such as
tobacco consumption, high blood pressure, high body
mass index, and physical inactivity.
Based on empirical analyses of the published literature,
we describe and summarize the quantity, content and
type of existing health economic evidence in relation to
diseases, interventions and health care systems that has
been generated so far. These results should also provide
indications as for areas in which evidence is particularly
scarce or even absent. To allow for both a comprehensive
overview and more in depth analysis, the review is divided
in two parts:
1) In a first step, we identified all full economic analyses
that evaluated primary prevention activities aiming at
reducing the burden of cardiovascular diseases. These
evaluations were assessed in terms of various key parameters that allow us to illustrate and quantify the published
evidence, to describe interventions and preventive strategies that have been intensively evaluated, and finally to
draw conclusions on areas that have been outside
researchers' focus so far. This part of the study thus generates data about the basic characteristics of all identified
economic evaluations conducted in the area of primary
prevention of cardiovascular disease.
2) In the second step, we concentrate on a subsample of
studies to conduct an in-depth analysis of economic evaluations of interventions targeted at specific risk factors for
cardiovascular diseases. We selected dietary intake, weight
management and physical activity as major targets for risk
reduction. This focus has been set because these are the
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main proximate drivers of obesity, no doubt a key public
health challenge that has been less researched than, for
instance, smoking and excessive alcohol consumption.
We did not select any particular type of primary preventive
interventions, so that this second part of the study should
depict the available evidence on the entire continuum of
primary prevention: public health policy, health promotion, and clinical prevention. While the subsample is certainly not representative of all economic evaluations
assessed in phase 1 of our study, we expected to detect certain methodological and systematic problems and key
questions that may be relevant to the majority of evaluations of primary prevention activities, irrespective of the
particular intervention under study.

Methods
Literature search and study selection
We searched the databases Embase, Pubmed (Medline),
NHS-Pharmline, NHS EED, and OHE HEED for relevant
articles. In addition, the Harvard cost-effectiveness registry
was manually searched. The searches were conducted in
May 2006. We also consulted a database of German economic evaluations published in 1990–2004 that was the
result of a prior study focusing on the German health care
system [4]. The search strategy consisted of combinations
of freetext and MeSH ("Medical subject heading") terms
related to economic evaluation, cardiovascular diseases,
and primary prevention interventions for risk assessment
or modification (see Appendix 1). "Wild cards" and
abbreviations of terms were used. The retrieved records
were further refined for the relevant year range and, where
available, limited to journal articles. Studies were
included in the review when they fulfilled all of the inclusion criteria listed in Table 1.
Data extraction and critical appraisal
The identified articles were retrieved as fulltexts. We developed a checklist comparable to that used by other
researchers to extract data alongside review of the original
studies. The following data were extracted from all
included economic evaluations (study phase 1):

- the publication language
- the country of origin/investigated health care system
- the study design (randomized clinical trial, observational study, modelling, or combination of trial and modelling)
- the type of economic evaluation (cost-effectiveness analysis, cost-utility analysis, cost-benefit analysis, cost-minimization analysis, cost-consequence analysis)
- the intervention target (targeted risk factors)

Page 2 of 12
(page number not for citation purposes)

Cost Effectiveness and Resource Allocation 2007, 5:5

http://www.resource-allocation.com/content/5/1/5

Table 1: Inclusion criteria

Contentual features:
■ Studies evaluating primary prevention activities targeted at cardiovascular event or risk reduction, i.e., prevention of the disease before it
occurs for the first time;
■ Objective: Screening for and modification of risk factors for primary cardiovascular events;
■ Population: Persons at increased risk but without evidence of cardiovascular disease;
■ Endpoints: Cardiovascular outcomes/events or modified risk factor;
Formal features:
■ Full economic evaluation, i.e., comparative analysis of costs and outcomes of at least two alternatives;
■ Applied study (trial generating primary data or modelling of secondary data). Methodological and general articles, letters and abstracts were
excluded;
■ Assessment of, or application to the US, Canadian or European health care systems;
■ Journal articles, i.e., exclusion of books, HTA reports, grey literature;
■ Published between 1995–2005.

- the target population in terms of age, gender, risk factors

- the target group

- the type of primary prevention intervention (health promotion, i.e., addressing a community of people; screening, i.e., identification persons at higher risk for a disease;
clinical prevention, i.e., individually delivered to a certain
patient)

- the time horizon

- the benefit measures: natural units (extracted in detail),
life years gained, QALYs (DALYs), Willingness to pay
(benefit in monetary terms)

- the kind of discounting (rate and base year)
- the cost components included, the incremental costeffectiveness ratio (ICER)
- the methods employed to handle uncertainty, and
- the consideration of future costs.

- the study perspective (as stated by authors)
- the funding of the study (as stated by authors)
The data extraction form did not include explicit quality
ratings. For all studies, we used only the information provided in the original publication. Each paper was independently read by a single, trained researcher. After critical
appraisal, information collected in data extraction forms
were transferred to an electronic database. Based on this
initial step of the systematic review, we identified the subcollection of evaluations that assessed the economics of
primary prevention interventions targeted at dietary
intake, weight management, or physical activity. These
studies were the objective of our in-depth analyses. Each
paper in the subsample was independently read by two
trained researchers. In addition to those criteria already
extracted in phase 1, we closely followed guidelines on
economic evaluations and selected additional key aspects
according to which the study-specific information was
disaggregated [5,6].
These included:
- The specific intervention under study
- the comparator against which the interventions was evaluated

For each of the studies included in phase 2, case reports
were written that summarized the basic objective, methodology, and results of the evaluations as well as underlying key assumptions.
Data analysis
Descriptive statistics were used to analyze the main characteristics of the included economic evaluations and to
examine associations between extracted categories, e.g.,
type of intervention and target group. To assess potential
developments over time, we split the overall period covered into 1995–2000 and 2001–2005. Comparisons were
made using chi-square tests. A p-value of less than 0.05
was considered significant. All analyses were performed
using STATA 9 software [7].

Results
The systematic literature search initially identified 5,482
candidate articles, of which 584 were selected for fulltext
retrieval (figure 1). The majority of articles were discarded
at this initial stage mainly because they were duplicates (n
= 3,218), or it was obvious from the bibliographic data
and abstract that they violated basic inclusion criteria
(e.g., abstracts in congress supplements) (n = 1,680). Of
the 584 fulltexts selected for retrieval, a further 389 were
dropped after the critical appraisal because they failed one
or more inclusion criteria. Most studies were excluded
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because they were not applied studies or not full evaluations.
Studies analyzed in phase 1 of the review
In summary, 195 articles were included in phase 1 of this
systematic review. The majority of the studies included
were published in English language (95%) and concerned
the health care systems of the United Kingdom (21%) or
the USA (37%). Half of the studies (45%) were published
during 1995–2000 compared to 107 studies (55%) published in the 2001–2005 period. In what follows we
describe and briefly discuss the main characteristics of the
studies included.
Category of primary prevention
Looking at the characteristics of the studies concerning the
prevention category they are evaluating, it is obvious that
the vast majority of studies (87%) evaluated measures of
clinical prevention, and pharmacotherapy in particular
(56%) (Table 2). Only a minority of the studies (10%)
examined health promotion activities addressing the
health behaviour of communities of people including
education, advertising, or legislation. Screening for risk
factors for cardiovascular disease was only assessed in a
small fraction of studies (3%), all published between
2001–2005.
Intervention targets
Analyzing the studies included in this review in terms of
the intervention targets, i.e., the risk factors, they examined, 33% of the 195 evaluations addressed dyslipidemia,
21% targeted smoking and 13% concerned high blood
pressure (Table 3). Only small fractions of the published
studies evaluated interventions targeted at high blood glucose levels (7%), obesity (5%) or dietary intake (6%).
There were significant differences in the targeted risk factors between study settings: North American studies were
more likely to evaluate the economics of interventions
addressing smoking, dietary intake and dyslipidemia,
while studies assessing interventions within a European
context more often addressed high blood pressure and
glucose levels.
Age of target population
We used the data presented in the original publications to
extract either age-related inclusion criteria or descriptions
of the study sample. Due to this generalized post-hoc classification, evaluations may cover multiple age groups (e.g.
"25 to 34" and "35 to 44"). Unfortunately, a significant
number of evaluations (19%) did not clearly document
the age of patients included in their study. As can be seen
from the distribution of covered or targeted age groups
(figure 2), the vast majority of studies included subjects
aged 35–64 years in their studies. Many evaluations
assessed health care delivered to seniors: The health of
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persons aged 65–74 and 75 and above was addressed in
60% and 39% of studies respectively. Contrary, only very
few studies evaluate interventions targeted at children (0
to 18 years) or young adults (18 to 35 years).
Economic evaluation methods
Of the reviewed studies, the vast majority were cost-effectiveness-analyses that had used "life years gained" (37%)
or clinical outcome measures (e.g., number of avoided
CVD incidents) as benefit measure (27%) (Table 4). A relatively high number of publications (11%) reported no
"true" economic evaluations but observational studies
with information on costs that left health outcomes disaggregated and used no summary measure of benefit (costconsequence analyses). Comparing changes in the chosen
analytic frameworks over time, a systematic trend towards
more comprehensive methods can be seen. The number
of cost-utility analyses increased significantly from 6 published in the period from 1995–2000 (7%) to 32 studies
(30%) published during 2001–2005 (p = <.001). During
the same period there was a slight decrease of cost-effectiveness studies using "life years gained" as measure of
benefit (47% in 1995–2000 vs. 30% in 2001–2005, p =
.017).
Study perspective
The perspective adopted in an economic evaluation can
heavily influence its results and clear reporting of perspective is therefore crucial. However, in only 59% of the studies included in the main sample, the authors explicitly
documented the perspective the study was undertaken
from. This fraction increased only slightly over time and
did not differ significantly among study settings. The
majority of evaluations reporting study perspective were
undertaken from the viewpoint of a third party payer
(34%). Among the studies that claimed to be undertaken
from the more comprehensive societal point of view, 13
were cost-utility analyses and 18 cost-effectiveness analyses with "life years gained" as benefit measure.
Funding
Only 64% of evaluations provided provided statements
on funding. Among those, financial support by the industry (26%) and by government (26%) were most frequent
(Table 4). Sponsorship was strongly associated with the
intervention type: Among the studies that reported funding by the industry, 89% evaluated pharmaceutical interventions. By contrast, 86% of those studies that disclosed
funding information and evaluated health promotion
activities received governmental grants. The source of
funding was also related to measures of benefit and documented study perspective in the reviewed studies: evaluations that reported governmental financial support were
more likely to express interventions' outcomes in terms of
more comprehensive benefit measures (QALYs, DALYs,
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Identified articles
(n=5482)

Excluded (n=4898), due to
- duplicates (n=3218)
- violation of basic criteria (n=1680)

Initial inclusion
(n=584)

Fulltext retrieval for
critical appraisal
(n=584)

PHASE 1:

Fulltext unavailable
(n=6)

Included evaluations
(n=195)
Dropped after critical appraisal
(n=383)
PHASE 2:
Included evaluations
(n=35)

Figure 1 of in- and exclusion of studies
Overview
Overview of in- and exclusion of studies.
"life years gained", or "willingness to pay") (77%), while
industry sponsored studies used comprehensive measures
in only 47% of cases and were more likely to express benefits in terms of fragmented natural units (53%). Industryfunded evaluations that documented study perspective
were significantly less likely to adopt a societal perspective
as compared to studies financed by government (12% vs.
53%, p = <.001).

Studies analyzed in phase 2 of the review
Of the 195 articles included in phase 1, 35 studies (18%)
evaluated interventions targeted at dietary intake, weight
management, or physical activity, either exclusively or in
a multifaceted approach with other risk factors, and thus
built the sub-sample for the more in depth phase 2 of this
review. Of the 35 studies, 17 (49%) evaluated prevention
in a US or Canadian setting, and 17 studies (49%) were
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Table 2: Interventions by prevention category

Health Promotion
Education
Advertising
Legislation
Other Health Promotion*
Screening
Clinical Prevention
Health Education
Pharmacotherapy
Surgery
Practitioner Education
Screening and Clinical Intervention

Overall (n = 195)
No. (%) of studies

% of studies within category

20 (10)
7 (4)
4 (2)
8 (4)
1 (1)
5 (3)
170 (87)
35 (18)
110 (56)
1 (0.4)
13 (7)
11 (6)

100
35
20
40
5
100
100
21
65
1
8
7

* Summarized over extracted categories

related to European health care systems. One study used a
multinational approach.
Looking at the type of intervention evaluated in the studies, 74% (n = 26) assessed clinical prevention efforts and
26% (n = 9) evaluated health promotion activities. Evaluated interventions most commonly addressed dietary
intake (n = 12), obesity (n = 10) or various risk factors (n
= 7). The time horizons chosen for the evaluations
showed a variety of 13 alternatives ranging from as short
as "4 month" to a "lifetime" framework. Concerning the
methods utilized to handle uncertainty in parameter estimates, 29% (n = 10) did not document use of sensitivity
analysis, 20% (n = 7) used one-way and 40% (n = 14)
multi-way analysis sensitivity. 11% (n = 4) employed
probabilistic analysis. Out of the subsample of phase 2,
only 13 studies reported incremental cost-effectiveness
ratios.
While the original ambition may have been to compare
the studies included in the sub-sample in order to propose
a ranking of "best buys" in primary prevention, the diversity in the methods and data used to evaluate interven-

tions prevents literal comparison of the resulting costeffectiveness ratios. (Nevertheless, to provide a resource
for other researchers and interested parties, the detailed
tabulation of the data extracted from the 35 studies in
Appendix 2 includes these criteria.) The use of comprehensive benefit measures is generally far better suited to
enable a comparison of different interventions. Unfortunately, only 20 of the studies included in our phase 2 subsample (57%) used at least one comprehensive benefit
measurement, such as QALYs, DALYs, "life years gained",
or a monetary value – reflecting the findings obtained for
the larger and less-restricted sample in phase 1. The
remainder of the studies used specific clinical parameters
as outcome measures (43%), such as the change in blood
lipid levels, weight loss or behavioural change, making it
almost impossible to weigh studies against each other or
even to estimate the relevance of their associated benefits.
Besides this "unit" difference, other differences in the
methods lead to problems in comparing the studies
among each other. Below we elaborate on just two of
them – the type of costs to include and the discounting
procedure.

Table 3: Intervention targets by study setting

Intervention target evaluated
Smoking
Obesity
Physical inactivity
Dietary intake
Dyslipidemia
High blood pressure
High blood glucose levels
Atrial fibrillation
Various

North America
No. (%) of studies

Europe
No. (%) of studies

Total
No. (%) of studies

24 (28)
5 (6)
2 (2)
8 (10)
30 (35)
6 (7)
3 (4)
1 (1)
6 (7)

16 (16)
5 (5)
3 (3)
4 (5)
26 (27)
18 (18)
10 (10)
2 (2)
14 (14)

40 (22)
10 (6)
5 (3)
12 (7)
56 (31)
24 (13)
13 (7)
3 (2)
20 (11)
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160
133

140
116

120
No. of studies

135

96

100
80

70
62

60

45
36

40
22
20

6

0
not stated

>75

65-75

55-65

45-55

35-45

25-35

18-25

10-18

<10

Age of subjects in years

Figure
Age
of target
2
population in included studies, as stated by authors
Age of target population in included studies, as stated by authors.

Type of costs
The studies included in our review show large variability
in the type of costs included. 34 out of 35 studies analyzed
in the subsample included "direct" costs into their calculation. Only 9 studies also included "productivity losses"
(often termed "indirect costs") in their assessment of
costs. The vast majority of these studies used the "human
capital approach" to value productivity losses. 43% of the
studies (n = 15) also incorporated future cost savings into
their evaluation, while only 9% (n = 3) did include future
costs caused by the additional consumption of medical
goods due to enhanced life expectancy. Obviously, such
diversity seriously impedes any direct comparison of the
studies included, all the more so because the pricing of
units of resources (e.g., doctor consultations) also varies
with the chosen perspective of the analysis (e.g., patient,
society, etc.).

Discounting
The way in which future costs and benefits of an intervention are being discounted, i.e., adjusted for different timing of costs and benefits and transformed to their 'present
value', greatly influences the economic evaluation of a
given intervention [8]. The higher the discount rate or the
further ahead in the future the cost/benefit, the lower the
net present value of the monetary figures. A glance at
Table 5 confirms that the 35 studies assessed in phase 2
have used very different approaches to discounting:
Nearly every second study (43%) did not apply any discounting to their results. Of those studies that inflated
both costs and benefits (46%), the vast majority used
identical discount rates for both all costs and all benefits.
A discount rate of 3% was most common both for costs
and benefits. As mentioned above, in one study the discount rate differed even by the type of intervention evalu-
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Table 4: Characteristics of economic evaluations by publication period

By Study Type
Cost effectiveness (life years
gained)
Cost effectiveness (clinical
outcome)
Cost utility
Cost consequence
Cost minimization
Cost benefit
By Perspective
Societal
Third Party Payer
Health care provider
Patient
Other*
Not stated
By Funding source
Government
Industry
Foundation
Other*
Not stated

1995–2000 (n = 88)
No. (%) of studies

2001–2005 (n = 107)
No. (%) of studies

1995–2005 (n = 195)
No. (%) of studies

41 (47)

32 (30)

73 (37)

25 (28)

28 (26)

53 (27)

6 (7)
11 (13)
4 (5)
1 (1)

32 (30)
10 (9)
3 (3)
2 (2)

38 (20)
21 (11)
7 (4)
3 (2)

15 (17)
28 (32)
1 (1)
1 (1)
3 (3)
40 (46)

23 (22)
38 (36)
3 (3)
1 (1)
1 (1)
41 (38)

38 (20)
66 (34)
4 (2)
2 (1)
4 (2)
81 (42)

20 (23)
22 (25)
10 (11)
0 (0)
36 (41)

31 (29)
29 (27)
5 (5)
7 (7)
35 (33)

51 (26)
51 (26)
15 (8)
7 (4)
71 (36)

* Summarized over extracted categories

ated: the benefits of pharmacotherapy with statins were
discounted at a rate of 6% (to take into account sideeffects), while the effects of diet were discounted at a rate
of only 3%.

Conclusion
The purpose of this article has been to examine the main
characteristics of the existing evidence regarding economic evaluations of primary prevention, here specifically applied to CVD event and risk reduction. The
broader policy relevance of this issue is obvious: the allocation of public and private resources overwhelmingly
favours curative interventions as opposed to prevention.
This is for instance illustrated by the 3.2% share out of
government health expenditures that went into the category 'prevention and public health' in the 19 OECD countries for which recent data was available [9]. Taking this
data literally (which is problematic given the challenge of
measuring expenditures on prevention), it is tempting to
infer that these spending levels reflect a sub-optimal level
of prevention, from a social welfare perspective [10].
Assuming this is the case, we hypothesised that a lack of
evidence demonstrating "returns on investment" in prevention may have contributed to the low priority assigned
to it. Our results suggest that a significant amount of economic evidence in favour of prevention does exist. However, at the same time there are important gaps in the
published literature that call for more research.

The majority of the 194 reviewed studies were cost-effectiveness analyses that express benefits as "life years
gained", were conducted in a US or UK setting, assessed
clinical prevention (mainly drugs targeted at lowering
lipid levels), and referred to subjects aged 35–64 years old
with at least one risk factor. The main gaps or limitations
in the reviewed studies, and of the review method per se,
were:
- Only very few studies assessed broader health promotion
interventions targeted at obesity, physical inactivity or
dietary intake in children or young adults.
- Interventions targeting children or young people have
only very rarely been evaluated in economic terms,
despite the high expected benefits that is generally attributed to "early" prevention.
- The comparability of results between studies is severely
limited by the marked differences in the methodologies
and definitions applied.
The relative lack of broader health promotion evidence we
report does not imply that there was no economic evidence in its favour, if we take the reviewed studies literally.
One relatively strong area of evidence relates to smoking
prevention, in particular to smoking cessation and taxation- issues that have deliberately not been analysed in
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Table 5: Methodology for discounting in studies (phase 2)

health interventions in the present review as well as in
other studies may be explained by at least three factors.
(1) The applied formal analytical technique has strong
requirements that may be less amenable to assessing
"broader" types of interventions. (2) Economic evaluations are often conducted as a necessary condition for coverage by statutory health insurances, and therefore
concentrate on interventions that are – in principle – subject to coverage, such as pharmaceuticals. Factors that contribute to a healthy living but are traditionally assigned to
individual, private life, such as healthy nutrition, often
lack this "pressure to prove" since there is no administrative institution deciding upon coverage. (3) The fact that
the majority of studies have been financed by the private
industry may in part explain the overrepresentation of
pharmaceutical interventions.

No. (%) of studies
(n = 35)
Discounting approach
No discounting
Identical discount rates for costs and benefits
Different discount rates for costs and benefits
Only discounting of costs
Only discounting of benefits
Discount rate for costs
0%
3%
5%
6%
Discount rate for benefits
0%
1.5%
3%
5%
6%

15 (43)
14 (40)
2 (6)
2 (6)
2 (6)
17 (49)
11 (31)
5 (14)
2 (6)
17 (49)
1 (3)
11 (31)
5 (14)
1 (3)

depth here, because they have been addressed elsewhere
[11,12]. To quote but one study from our sample in Phase
I, Wang et al. [13] demonstrate that a project to prevent
tobacco use among school children has proved to be even
cost-saving. Importantly, this is also one of the very few
studies explicitly targeting adolescents.
Compared to smoking – a comparatively "old" challenge
– it is not surprising that thus far significantly less (cost)effectiveness evidence has been accumulated in terms of
the prevention of dietary intake and obesity. The most
comprehensive study – when judged by the set of interventions covered – demonstrated remarkably favourable
cost-effectiveness evidence for a number of such interventions, e.g., legislation to reduce salt content in processed
food or broad-based health education [14]. A further
advantage of the same study was that it allowed for an
assessment of various combinations of personal, preventive and curative, as well as non-personal interventions
[14]. This brings the situation analysed much closer to
that faced by public health and health care decision makers, where the choice is typically not between one intervention and another, but rather between sets of
interventions.
Despite these important contributions, the evidenced bias
on curative, clinical care is in line with the findings of
other studies. Pritchard had earlier examined the characteristics of all economic evaluations included in the HEED
database [15], concluding that only 10% of all evaluations
assessed preventive care. The scarcity of broader public

As others, we observed a very high level of variability in
the methods utilized in economic evaluations [4,16,17].
We did not formally address methodological quality or
adherence to established guidelines, and there may be
good reasons for different study designs for different purposes that lack comparability but are all, each by themselves, legitimate and in concordance with best practice
recommendations. In addition, differing methodological
approaches do not per se limit comparability as long as
methods are clearly documented and results are presented
in a way that would enable conversion to a common unit.
However, we encountered severe limitations in transparency and documentation of main study details, e.g., chosen study perspective. In addition, significant numbers of
studies failed to provide details on units of resource consumption, costing year, currencies and other details, as
required by virtually all scientific guidelines on economic
evaluation.
The reviewed evidence as such offers little to settle the
debate on the relative benefits of prevention versus cure.
However, there appear to be certain methodological features in the current practice of economic evaluations that
might bias the choice between prevention and cure in
favour of the latter. In this article we have discussed in particular the issue of the treatment of future costs and the
discounting of future health benefits.
The diversity in the discounting procedures applied in the
reviewed studies does not facilitate the comparison
between the different interventions proposed, and raises
the question whether there exists one "correct" way of discounting costs and benefits. As there is general agreement
on the need for the discounting of costs, the zero discounting rate applied in 15 studies in our sample is deeply
concerning. Still, the scientific debate about how to correctly treat future health benefits remains unresolved [18].
The debate revolves around several aspects, including the
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issue of time-varying discount rates to reflect time preference [19,20] or discounting models in relation to effectiveness measures [21], but the core controversy centres
mainly on whether the health benefits of a given intervention should be discounted at a lower rate than the costs or
at the same, uniform rate [22,23].
Whatever the "correct" way of discounting is – a question
we cannot address properly here -the current predominant practice of uniform discounting does have implications for the choice between prevention versus cure at
large. Since in the case of prevention health benefits tend
to occur further ahead in the future compared to treatment, uniform discounting leads to the prioritization of
immediate treatment at the expense of prevention. Differential discounting, with discount rates for health benefits
lower than for costs, would certainly devalue future health
benefits by much less than uniform discounting does. As
a result, prevention would appear more favourable than it
presently seems in economic evaluations. (Clearly, also
the level of the uniform discount rate per se critically
affects the choice between prevention and cure.) Similarly, the introduction of variable (but uniform) discount
rates over time could lead to a greater appreciation of the
benefits of prevention. [24-27].
Similar conclusions can be drawn from our findings relating to the inclusion of future costs: we found a high level
of variability in the extent to which future costs are
included in economic evaluations which is not suprising
since guidelines rarely provide clear recommendations
[28]. The question which costs to consider in the assessment of interventions has important and systematic consequences for their demonstrated favourability, and, as
such, a high potential for introducing bias towards specific areas of care [29-32]. The in- or exclusion of future
costs and savings due to related illness and "unrelated" illnesses is of particular relevance for the evaluation of prevention. Van Baal et al. exemplified the effects of
including future costs of unrelated illnesses by computing
different cost-utility ratios for smoking cessation interventions in different age groups [33]. Including health care
costs of unrelated medical care in life years gained
increased ratios, but excluding unrelated medical costs
favoured smoking cessation interventions targeted at
older smokers over those at younger smokers. They conclude that for primary prevention only a cost utility ratio
that includes both the costs and effects of unrelated medical care meets the criterion of internal consistency. From
a pro-preventive perspective, the common practice of
excluding future costs may bias cost-effectiveness analyses
against such interventions, and, within such interventions, against younger age groups.

http://www.resource-allocation.com/content/5/1/5

In interpreting the above findings, the limitations of our
study need to be borne in mind [34]:
(1) We limited our search to specific databases, year
ranges and publication media and a number of tight
inclusion criteria were pre-specified. Thus we cannot rule
out having overlooked important evidence, for instance
from the grey literature.
(2) We did not restrict our sample to single countries or
small geographic domains but included studies applied to
North American and European countries. While this
approach is valuable in describing the available evidence
from a meta perspective, it limits the use of our results for
health policy and decision making due to a lack of generalizability of health economic data across countries [35].
(3) As is characteristic of systematic reviews in general, we
were only able to identify, review and summarize what has
been published, instead of what has not been published. The
fact that studies that do not prove what has been expected
by researchers (or funding parties) are less likely to get
published introduces systematic bias, known as "publication bias". Hence, studies that report favourable results
are overrepresented and there is a tendency to overestimate efficiency and effectiveness of health care interventions. The phenomenon of "publication" bias has been
well described for the biomedical literature and has been
identified as a major threat to reliable syntheses of outcomes research [36-40]. Economic analyses is even more
vulnerable to publication bias [41].
The relative scarcity of economic evaluations of broader
health promotion interventions has implications far
beyond the merely scientific ones: in a situation that has
essentially all high-income countries and increasingly also
the developing world grappling with the mounting challenge of obesity and other "lifestyle-related diseases".
There is reason to doubt as to whether clinical intervention will be the most effective (or even cost-effective) way
to tackle challenges of this kind. Yet, as public budgets are
tightening as the result of demographic and technological
change, proving value for money arguably is becoming
ever more important to justify investment at the policy
level.
How can the existing evidence gaps be closed? Above all,
there is a strong efficiency case for an increased public role
in the promotion and production of evidence on primary
prevention [10]. First, this would serve filling the gap left
by private industry in terms of the evaluation of broader
public health interventions and health promotion. In
addition, it could contribute to a less biased representation of the clinical prevention results, given the documented relationship between study funding and reporting
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of favourable results [42-46]. Given the diversity of
approaches witnessed even within the smaller sample of
studies analysed, a key component in the development of
"better", i.e., more comparable evaluations should be a
greater adherence to established guidelines on economic
evaluation including, above all, a higher level of transparency in the applied methods.

Competing interests

http://www.resource-allocation.com/content/5/1/5

References
1.
2.
3.
4.
5.

The author(s) declare that they have no competing interests.

6.

Authors' contributions

7.

DLBS, TAB and MS conceived of the study and participated in its design. MS coordinated the study group. DLBS
and TAB conducted the literature review. TAB coordinated
data retrieval and extraction. DLBS performed the statistical analysis. All authors drafted the manuscript, and read
and approved the final manuscript.

8.

Additional material

12.

Additional File 1
Appendix 1 - Search strategy
Click here for file
[http://www.biomedcentral.com/content/supplementary/14787547-5-5-S1.pdf]

9.
10.
11.

13.
14.

Additional File 2

15.

Appendix 2 - Details of studies included in phase 2 assessment
Click here for file
[http://www.biomedcentral.com/content/supplementary/14787547-5-5-S2.pdf]

16.
17.
18.

Acknowledgements
This study has greatly benefited from the valuable discussions with various
persons. We are particularly grateful to Dele Abegunde (WHO), Robert
Beaglehole (WHO), Christine Godfrey (University York), Raymond
Hutubessy (WHO), and Sophia Schlette (Bertelsmann Foundation) for
detailed comments on an earlier draft. We thank the Bertelsmann Foundation for the financial support to conduct this study. The comments and suggestions made by several participants to the "Economics of Prevention"
workshop held at the WHO European Office for Health and Development
in Venice in August 2006 are also gratefully acknowledged. The Bertelsmann Foundation, Guetersloh, in cooperation with the WHO Venice
Office, jointly developed the terms of reference for this cooperation
project, and commissioned this study to the authors. Under this cooperation project, funds from the Bertelsmann Foundation were allocated to
DLBS and TAB to carry out this study. DLBS received financial support by
an unrestricted grant from the German Ministry for Research and Technology (BMBF, #JP2004W). The views expressed are the sole responsibility of
the authors and do not necessarily reflect the views of the institutions they
are affiliated with. The funding source had no influence on study design; in
the collection, analysis, and interpretation of the data; in the writing of the
manuscript; and in the decision to submit the manuscript for publication.
Any errors or omissions are the sole responsibility of the authors.

19.
20.
21.

22.
23.
24.
25.
26.
27.

Harvey K: Effects of the Heartbeat Wales programme. Health
promotion is a waste of time and money. BMJ 1998, 317:887.
Cadmus RR: Prevention: good medicine, but not good economics. Hosp Health Netw 1994, 68:8.
WHO: Preventing Chronic Diseases: A Vital Investment Geneva: World
Health Organization; 2005.
Schwappach DL, Boluarte TA: HEE-GER: A systematic review of
German economic evaluations of health care published
1990–2004. BMC Health Serv Res 2007, 7:7.
Hjelmgren J, Berggren F, Andersson F: Health economic guidelines – similarities, differences and some implications. Value
Health 2001, 4:225-250.
Drummond MF, Jefferson TO: Guidelines for authors and peer
reviewers of economic submissions to the BMJ. The BMJ
Economic Evaluation Working Party. BMJ 1996, 313:275-283.
StataCorp: Stata Statistical Software: Release 9.0 College Station, TX:
Stata Corporation; 2005.
Bonneux L, Birnie E: The discount rate in the economic evaluation of prevention: a thought experiment. J Epidemiol Community Health 2001, 55:123-125.
OECD: OECD Health Data 2004 Paris: OECD; 2004.
Kenkel DS: Prevention. In Handbook of Health Economics Edited by:
Culyer AJ, Newhouse JP. London: Elsevier; 2000:1675-1720.
Ye CY, Lee JM, Chen SH: Economic gains and health benefits
from a new cigarette tax scheme in Taiwan: a simulation
using the CGE model. BMC Public Health 2006, 6:62.
van Baal PH, Brouwer WB, Hoogenveen RT, Feenstra TL: Increasing
tobacco taxes: A cheap tool to increase public health. Health
Policy 2006.
Wang LY, Crossett LS, Lowry R, Sussman S, Dent CW: Cost-effectiveness of a school-based tobacco-use prevention program.
Archives of Pediatric and Adolescent Medicine 2001, 155:1043-1050.
Murray CJ, Lauer JA, Hutubessy RC, Niessen L, Tomijima N, Rodgers
A, Lawes CM, Evans DB: Effectiveness and costs of interventions to lower systolic blood pressure and cholesterol: a global and regional analysis on reduction of cardiovasculardisease risk. Lancet 2003, 361:717-725.
Pritchard C: Developments in economic evaluation in health care: A review
of HEED London: Office of Health Economics (OHE); 2004.
Neumann PJ, Greenberg D, Olchanski NV, Stone PW, Rosen AB:
Growth and Quality of the Cost-Utility Literature, 1976–
2001. Value Health 2005, 8:3-9.
Neumann PJ, Stone PW, Chapman RH, Sandberg EA, Bell CM: The
quality of published cost-utility analyses, 1976–1997. Ann
Intern Med 2000, 132:964-972.
Severens JL, Milne RJ: Discounting health outcomes in economic evaluation: the ongoing debate. Value Health 2004,
7:397-401.
Cairns JA: Valuing future benefits. Health Econ 1994, 3:221-229.
Corso PS, Hammitt JK, Graham JD, Dicker RC, Goldie SJ: Assessing
preferences for prevention versus treatment using willingness to pay. Med Decis Making 2002, 22:S92-101.
Bos JM, Beutels P, Annemans L, Postma MJ: Valuing prevention
through economic evaluation: some considerations regarding the choice of discount model for health effects with focus
on infectious diseases. Pharmacoeconomics 2004, 22:1171-1179.
Lazaro A: Theoretical arguments for the discounting of health
consequences: where do we go from here? Pharmacoeconomics
2002, 20:943-961.
Gravelle H, Smith D: Discounting for health effects in cost-benefit and cost-effectiveness analysis.
Health Econ 2001,
10:587-599.
Cairns J, Van der PM: Constant and decreasing timing aversion
for saving lives. Soc Sci Med 1997, 45:1653-1659.
Cairns J: Discounting in economic evaluation. In Economic evaluation in health care. Merging theory with practice Edited by: Drummond
M, McGuire A. New York: Oxford University Press; 2001:236-255.
Cairns J, Van der PM: Do people value their own future health
differently from others' future health? Med Decis Making 1999,
19:466-472.
Cairns JA, van der Pol MM: The estimation of marginal time
preference in a UK-wide sample (TEMPUS) project. Health
Technol Assess 2000, 4:i-83.

Page 11 of 12
(page number not for citation purposes)

Cost Effectiveness and Resource Allocation 2007, 5:5

28.
29.
30.

31.

32.

33.

34.

35.

36.
37.
38.

39.
40.
41.
42.
43.
44.
45.
46.

Adam T, Koopmanschap MA: Cost-effectiveness analysis: can we
reduce variability in costing methods? Int J Technol Assess Health
Care 2003, 19:407-420.
Stone PW, Chapman RH, Sandberg EA, Liljas B, Neumann PJ: Measuring costs in cost-utility analyses. Variations in the literature. Int J Technol Assess Health Care 2000, 16:111-124.
Johannesson M, Meltzer D, O'Conor RM: Incorporating future
costs in medical cost-effectiveness analysis: Implications for
the cost-effectiveness of the treatment of Hypertension.
Med Decis Making 1997, 17:382-389.
Meltzer D, Egleston B, Stoffel D, Dasbach E: Effect of future costs
on cost-effectiveness of medical interventions among young
adults: the example of intensive therapy for type 1 diabetes
mellitus. Med Care 2000, 38:679-685.
Manns B, Meltzer D, Taub K, Donaldson C: Illustrating the impact
of including future costs in economic evaluations: an application to end-stage renal disease care. Health Econ 2003,
12:949-958.
van Baal PH, Feenstra TL, Hoogenveen RT, de Wit GA, Brouwer WB:
Unrelated medical care in life years gained and the cost utility of primary prevention: in search of a 'perfect' cost-utility
ratio. Health Econ 2007, 16:421-433.
Carande-Kulis VG, Maciosek MV, Briss PA, Teutsch SM, Zaza S, Truman BI, Messonnier ML, Pappaioanou M, Harris JR, Fielding J: Methods for systematic reviews of economic evaluations for the
Guide to Community Preventive Services. Task Force on
Community Preventive Services. Am J Prev Med 2000, 18:75-91.
Barbieri M, Drummond M, Willke R, Chancellor J, Jolain B, Towse A:
Variability of cost-effectiveness estimates for pharmaceuticals in Western Europe: lessons for inferring generalizability.
Value Health 2005, 8:10-23.
Song F, Eastwood AJ, Gilbody S, Duley L, Sutton AJ: Publication and
related biases. Health Technol Assess 2000, 4:1-115.
Sutton AJ, Duval SJ, Tweedie RL, Abrams KR, Jones DR: Empirical
assessment of effect of publication bias on meta-analysis.
BMJ 2000, 320:1574-1577.
Egger M, Juni P, Bartlett C, Holenstein F, Sterne J: How important
are comprehensive literature searches and the assessment
of trial quality in systematic reviews? Empirical study. Health
Technol Assess 2003, 7:1-76.
Palma S, gado-Rodriguez M: Assessment of publication bias in
meta-analyses of cardiovascular diseases. J Epidemiol Community Health 2005, 59:864-869.
Kyzas PA, Loizou KT, Ioannidis JP: Selective reporting biases in
cancer prognostic factor studies. J Natl Cancer Inst 2005,
97:1043-1055.
Freemantle N, Mason J: Publication bias in clinical trials and
economic analyses. Pharmacoeconomics 1997, 12:10-16.
Lexchin J, Bero LA, Djulbegovic B, Clark O: Pharmaceutical industry sponsorship and research outcome and quality: systematic review. BMJ 2003, 326:1167-1170.
Friedberg M, Saffran B, Stinson TJ, Nelson W, Bennett CL: Evaluation of conflict of interest in economic analyses of new drugs
used in oncology. JAMA 1999, 282:1453-1457.
Baker CB, Johnsrud MT, Crismon ML, Rosenheck RA, Woods SW:
Quantitative analysis of sponsorship bias in economic studies
of antidepressants. Br J Psychiatry 2003, 183:498-506.
Schwappach DL, Koeck CM: Selective COX-2 inhibitors: a
health economic perspective. Wien Med Wochenschr 2003,
153:116-122.
Knox KS, Adams JR, Djulbegovic B, Stinson TJ, Tomor C, Bennet CL:
Reporting and dissemination of industry versus non-profit
sponsored economic analyses of six novel drugs used in
oncology. Ann Oncol 2000, 11:1591-1595.

http://www.resource-allocation.com/content/5/1/5

Publish with Bio Med Central and every
scientist can read your work free of charge
"BioMed Central will be the most significant development for
disseminating the results of biomedical researc h in our lifetime."
Sir Paul Nurse, Cancer Research UK

Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published immediately upon acceptance
cited in PubMed and archived on PubMed Central
yours — you keep the copyright

BioMedcentral

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

Page 12 of 12
(page number not for citation purposes)

