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ABSTRACT
Lars Lindholm, Department o f Epidemiology and Public Health, Umeå
University, S-901 85 Umeå, Sweden
This thesis addresses the health economic evaluation of community-based
interventions against cardiovascular disease (CVD), with special emphasis on
the Västerbotten Intervention Project (VIP), run since 1985.
The framework is a simple evaluation model consisting o f two parts; the
selection and measurement of empirical consequences caused by the project
under evaluation (e.g. changes in mortality, well-being, use o f resources) and a
set o f values (e.g. efficiency, equity) aimed at assessing the goodness o f these
consequences.
The project’s effects on CVD were predicted by means of risk factors
measured in Norsjö between 1985-1990, applied to an epidemiological model
based on a logistic risk equation derived from the Framingham population.
Cost per life-years saved ranged from £14 900 to net savings, depending on
the assumptions. The favourable cost-effectiveness in this kind of intervention
has earlier been predicted from theoretical models, but this is the first study
based on real experiences from contemporary community-based interventions
against CVD. Furthermore, all social classes have benefited from the
intervention. Also potential adverse effects in the form of excess mortality due
to low cholesterol levels were investigated, and they were negligible in
comparison with the health gains.
The value of an intervention from a citizen’s perspective was investigated
through an interview study (n=100) in accordance with the contingent
valuation method. Great expectations concerning mortality effects on the
community level and future savings in health care were good predictors for
assigning the intervention a high value. On the contrary, personal benefits in
the form of a decreasing risk for CVD had no positive association with the
value of the intervention. Hence, the consequences that the cost-effectiveness
analysis accounts for - mortality and savings - coincide with the most valuable
consequences from the citizen's perspective.
In a democracy, the set of values used to determine the success or failure of a
programme like a prevention project must agree with values held by the
majority of the citizens. Therefore, the attitudes to ethical values among
Swedish politicians (n~450) responsible for health care have been mapped.
The support for the health maximization principle was weak, and a trade-off
between efficiency and equity was preferred. About 70% o f the respondents
were prepared to sacrifice health gains to achieve increased equity.
Keywords: CVD, community-based, cost-effectiveness, equity
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ABSTRACT
This thesis addresses the health economic evaluation of community-based interventions against
cardiovascular disease (CVD), with special emphasis on the Västerbotten Intervention Project
(VIP), run since 1985.
The framework is a simple evaluation model consisting of two parts; the selection and
measurement of empirical consequences caused by the project under evaluation (e.g. changes in
mortality, well-being, use of resources) and a set of values (e.g. efficiency, equity) aimed at
assessing the goodness of these consequences.
The project’s effects on CVD were predicted by means of risk factors measured in Norsjö
between 1985-1990, applied to an epidemiological model based on a logistic risk equation
derived from the Framingham population. Cost per life-years saved ranged from £14 900 to net
savings, depending on the assumptions. The favourable cost-effectiveness in this kind of
intervention has earlier been predicted from theoretical models, but this is the first study based
on real experiences from contemporary community-based interventions against CVD.
Furthermore, all social classes have benefited from the intervention. Also potential adverse effects
in the form of excess mortality due to low cholesterol levels were investigated, and they were
negligible in comparison with the health gains.
The value of an intervention from a citizen's perspective was investigated through an interview
study (n»100) in accordance with the contingent valuation method. Great expectations
concerning mortality effects on the community level and future savings in health care were good
predictors for assigning the intervention a high value. On the contrary, personal benefits in the
form of a decreasing risk for CVD had no positive association with the value of the intervention.
Hence, the consequences that the cost-effectiveness analysis accounts for - mortality and savings coincide with the most valuable consequences from the citizen’s perspective.
In a democracy, the set of values used to determine the success or failure of a programme like a
prevention project must agree with values held by the majority of the citizens. Therefore, the
attitudes to ethical values among Swedish politicians (n*450) responsible for health care have
been mapped. The support for the health maximization principle was weak, and a trade-off
between efficiency and equity was preferred. About 70% of the respondents were prepared to
sacrifice health gains to achieve increased equity.
Keywords: CVD, community-based, cost-effectiveness, equity
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LIST OF WORDS
Altruism
Bias

Love of mankind (opposite to egoism).
Deviation of results or inference from the truth, or processes leading to such
a deviation.

Coefficient of
variation

The ratio of the standard deviation to the mean.

Cohort

A designated group of persons who are followed over a period of time.

Collinearity

Very high correlation between variables.

Community

A group of individuals organized into a unit, or manifesting some unifying
trait or common interest.

Community trial

Experiment in which the unit of allocation to receive a preventive regimen is
an entire community or political subdivision.

Cost-benefit analysis

This analysis consists of identifying all costs and consequences across the
whole of society and valuing each in terms of a common unit such as
dollars. The activity is worth doing if its net present value is positive.

Cost-effectiveness
analysis

This analysis yields a measure of costs in money and effects expressed in
some natural unit, e.g. life-years gained or points of blood pressure
reduction. The result is expressed in a ratio like cost/life-year gained. To
decide the value of a natural unit of effect, a political judgement is
necessary.

Cost-utility analysis

This analysis yields a measure of costs in money and effects in quality
adjusted life years (QALY). The result is expressed in a ratio cost/QALY. To
decide the value of a QALY, a political judgement is necessary.

Cumulative incidence The proportion of a group of people who experience the onset of a healthrelated event during a specified time interval.
Deduction
Reasoned argument proceeding from the general to the particular.
Dependent variable

A variable the value of which is dependent on the effect of other variable(s)
(independent variables) in the relationship under study.

Effectiveness

The extent to which a specific intervention, procedure, regimen, or service,
when deployed in the field, does what it is intended to do for a defined
population.

Efficacy

The extent to which a specific intervention, procedure, regimen, or service
produces a beneficial result under ideal conditions.

Efficiency, allocative
and technical

The production of particular commodities is technically efficient if it uses
up the least costly quantity and mix of inputs consistent with the desired
outcome. Technical efficiency depends on the relative prices of inputs, as
well as on management; labour-intensive production may be wasteful in a
high-wage economy, not in a low-wage one. Allocative efficiency refers to
the mix of goods and services produced; an economy is allocatively efficient
if a reallocation of resources from one type of production to another could
not be found which could make anyone better off without making someone
else worse off.

Externalities or
external effects

Consequences for welfare and costs not fully accounted for in the price
system. E.g. a person’s failure to wear a seat belt increases others taxes
necessary to pay hospital bills.

Exposed

The exposed group is often used to connote a group whose members have
been exposed to a supposed cause of a disease or health state of interest.

Equity, equality

Equality is essential a descriptive term, equity essentially a normative one.
Equity is another name for just dealing.

Framingham study

Probably the best-known cohort study of heart disease. Since 1949, samples
of residents of Framingham, Massachusetts, have been subjects of
investigations of risk factors in relation to the occurrence of heart disease.

Indicator variable

A variable taking only one of two possible values, one indicating the
presence of a condition, and the other indicating the absence of the
condition.
The interdependent operation of two or more causes to produce or prevent
an effect.

Interaction
Lag-time

The time interval between related events, e.g. the time interval between quit
smoking and reduced disease risk

If objectives are ranked in such a way, that a move towards the achievement
of one objective, however small, will always be superior to a move towards
the achievement of any other objective, however large.
Life years and quality One can measure the consequences of "lifesaving" programmes in terms of
life years gained, by adding the estimated increases in life expectancy
adjusted life years
resulting from the programme across all beneficiaries. A further refinement
(QALY's)
takes account of the fact that not all time is equally valuable. Thus one may
attach weights to the extra life years yielded by a programme, adding them
up by counting each year spent in a state of normal function as one, but
each year spent in a state of particular disability or discomfort as somewhat
less than one. The result is a measure of programme consequences in terms
of quality adjusted life years.
Lexicographically

Logistic model

A statistical model of an individual's risk (probability of disease Y) as a
function of a risk factor X.

Misclassification

The erroneous classification of an individual, a value, or an attribute into a
category other than that to which it should be assigned. The probability of
misclassification may be the same in all study groups (nondifferential
misclassification) or may vary between groups (differential misclassification).

Multicollinearity

In a multiple regression analysis, a situation in which at least some of the
independent variables are highly correlated with each other. Such a situation
can result in inaccurate estimates of the parameters in the regression model.

Observational study

Epidemiologic study in situations where nature is allowed to take its course;
changes or differences in one characteristic are studied in relation to changes
or differences in another/others, without the intervention of the
investigator.

Odds

The ratio of the probability of occurrence of an event to that of nonoccurrence, or the ratio of the probability that something is, to the
probability that it is not.

Odds ratio

The ratio of two odds.

Opportunity or
resource cost

The true cost of any commodity, viewed from the perspective of a whole
society, is the resource cost, the amounts of different types of productive
inputs which had to be used up to produce the commodity. But the
resources themselves are valuable only insofar as they have alternative uses
for which they will not be available if used to produce the commodity in
question. Thus the opportunity cost of a commodity is the value of the best
alternative use to which those resources could have been put, the value of
the productive opportunities foregone by the decision to use them in
producing that commodity.

Ordinary least squares In the two-variable case, the statistical relationship can be described as the
(OLS)
linear equation Y=a+bX. Since the objective is to explain or predia
movements in Y, it is natural to choose as objective the minimization of the
vertical sum of squared deviations from the fitted line. This method to
estimate the regression equation is known as OLS.
Paternalism
Fatherly care, sometimes excessive.
Parameter

In statistics and epidemiology, a measurable charaaeristic of a population.

Population-based
Power of penetration

Pertaining to a general population defined by geopolitical boundaries.
The extent to which an intervention changes exposure conditions.

Public health

Public health is one of the efforts organized by society to protect, promote,
and restore the people's health. It is the combination of sciences, skills, and
beliefs that are direaed to the maintenance and improvement of the health
of all the people through colleaive or social aaions.

Prevalence

The number of instances of a given disease or other condition in a given
population at a designated time.

Randomized
controlled trials
(RCT)

An epidemiologic experiment in which subjects in a population are
randomly allocated into groups, usually called "study" and "control" groups,
to receive or not receive an experimental preventive or therapeutic
procedure, manoeuvre, or intervention.

Regression analysis

Given data on a dependent variable y and one or more independent variables
jq, X2 etc. regression analysis involves finding the "best" mathematical
model to describe y as a function of the x's.

Sample

A seleaed subset from a population.

Secular trend

Changes over a long period of time, generally years or decades.

Sensitivity analysis

The costs and consequences of a programme being evaluated will rarely if
ever at all be known with certainty. In many cases, best estimates of the
magnitude of particular faaors will have to be made. Once the evaluation
has been made, the robustness of the conclusion may be tested by sensitivity
analysis. This involves inserting alternative values (over a plausible range) for
uncertain factors in the analysis to see if the overall conclusion is reversed.

Socio-economic
classification

Arrangement of persons into groups according to such charaaeristics as
prior education, occupation and income.

Time discount rate

The costs and consequences of a programme usually arrive as a flow through
time over a more or less extended planning horizon. But costs and benefits
which accrue in the future cannot be valued on the same basis as those
available today. Even abstracting from inflation, dollars next year are worth
less than dollars of the same purchasing power now because the resources
they represent could be used productively in the meantime. Thus costs and

Utilitarianism

consequences which occur in the future must be discounted back to a
common present value. The time discount rate is the percentage by which a
value is reduced for each year it is deferred into the future.
The philosophy in which the only thing worth striving for was the
maximization of the sum of utility, defined in terms of pleasure and pain, in
the community as a whole. The purpose of the government was to ensure
the "greatest happiness of the greatest number".

Utility

The pleasure or satisfaction derived by an individual from being in a
particular situation or from consuming goods or services.

Value

The worth of something to its owner. It is assumed that willingness-to-pay is
a measure of the value.
A proposition which cannot be reduced to an arguable statement of fact but
which effectively asserts that something is good or that something ought to
happen.

Value judgement

Willingness to pay
(WTP) or accept
(WTA)

WTP is the amount of money an agent would be willing to give up to
obtain a change and still be as well off as previously. WTA is the amount of
money an agent needs as compensation for a negative change and still be as
well of as previous.

Most of the definitions derivefrom:
Bannock G, Baxter RE and Davis E, The Penguin Dictionary of Economics. Fourth Edition
1987.
Evans R, Strained Mercy. Butterworths, Toronto, 1984.
Last JM, A Dictionary of Epidemiology, Oxford University Press, 1988.
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1.

THEORETICAL BACKGROUND

1.1 Point o f departure
For many years I have worked as an
economist and health care planner at the
County Council of Västerbotten. One of
my most important tasks has been to pre
pare a basis for political decisions re
garding resource allocation in health care.
In the annual budget and planning
process, the demands for resources always
exceeded those available, and this called
for setting priorities. Conscious choices
require systematic analyses of the alter
natives, and as I saw it, economics offers
some tools applicable in that situation.
Accordingly, my point of departure into
the research was the question whether
scientific methods could result in health
economic analyses practicable as a foun
dation for the political resource allocation
decisions in health care.
At that time, an evaluation of the com
munity-based intervention project against
cardiovascular disease (CVD) in Norsjö
was discussed. I was enrolled to a multi
disciplinary group which worked with the
evaluation of the project, which was set
up as a trial for ten years. Therefore, my
research efforts have been concerned with
health economic evaluation of car
diovascular prevention.
As an economist and member of the
county council staff my focus is naturally
set on conscious choices between alterna
tives. In the Norsjö case, one could
imagine at least three alternatives after the
10-year trial period:
a.

The project is finished after 10 years,

b.

The project continues, but in a
modified shape or

c.

The project continues in the same
shape as during the trial period.

The evaluation of the project ought to be
a preparation for the expected future po
litical decision, where we calculate with at
least the three possibilities mentioned.
The crucial question seems to be, what
kind of information is necessary or desir
able when the politicians are to choose
between a, b or c.
One basic requirement is information
concerning both health effects and costs.
If one can estimate costs and health
effects, meaningful analyses can be con
ducted. First, how much health gains can
1 million Swedish Crowns spent on the
Norsjö project give compared to alter
native health programmes like surgical
treatment of epilepsy or more geriatric
rehabilitation? If programmes are com
pared in such a way, the underlying nor
mative rule is to rank and realize them
according to the cost-effectiveness rela
tionship, e.g. number of life-years saved
per million spent. The most effective pro
gramme should come first, the second
most effective next and so on. The pro
grammes are then implemented according
to this ranking until the health care
budget is exhausted.
Second, is it possible to reorganize the
programme without loss of health effects
but at a lower cost? For instance, what
would the health and cost consequences
be if a couple of tests were excluded in the
screening program?
The dominant normative perspective in
economics is efficiency - as much health
as possible for every million spent. How
ever, during the last decade another nor
mative view, the so called egalitarian view,
has had strong support in the public
health field. It says in the government bill
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from 1991
issues:
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concerning public health

”Increased equity must be the superior goal
when priorities in public health are set.
Measures aimed at improving the situation
o f those worst o ff must be ranked first”.
(Government bill 1990/91:175p 4)
If the aim of the evaluation is to assist
decision makers, also information neces
sary for equity assessment seems to be
relevant. Accordingly, there are two
dominant bodies of ideas which both
ought to be considered in an evaluation of
community-based intervention, the eco
nomic and the egalitarian public health
evaluation traditions.

The Norsjö project
Cardiovascular disease (CVD) is more
common in Västerbotten than in the
country as a whole (Wall et al. 1985,
Rosén 1987). The community diagnosis
first presented in 1979 showed that the
excess
mortality
was
particularly
pronounced in Norsjö.
A long-term community-based prevention
programme in Västerbotten county
against CVD and diabetes was initiated. It
started in 1985 in Norsjö. The main aim
was to reduce morbidity and mortality in
CVD and diabetes by changing the levels
of smoking, blood-pressure and serum
cholesterol.
The programme combined a high-risk
and a population strategy and presup
posed support from the local health care
centre as well as other parts of the Norsjö
community. An important component
was the educational screening, and every
year all those who were 30, 40, 50 and 60
years old were invited. After a health
check at the primary health care centre,
advice was given on appropriate changes

in living habits. The health checks can be
regarded as a continuous base in the
intervention, to which were added dif
ferent activities. Brännström (1993)
reports the following for example:
1985

Health checks are introduced

1986

Study days at school, change of
school menu

1987

Food labelling system introduced

1988

Seminars, dramatizatious and
other neighbourhood meetings

1989

Leisure time activities

1990

Gardening for health

The process of the project has been care
fully described elsewhere (Brännström
1987a, Brännström 1987b, Brännström
1993).

1.2 Efficiency and equity - evalu
ation criteria in economics and
public health
Cost-benefit analysis - the natural évalua
tion method fo r economists
Cost-Benefit Analysis (CBA), the original
evaluation method in economics, is
founded on the welfare theory. The focus
in CBA is on efficiency of resource alloca
tion in the non-market sector.
The underlying ethical principle is the
Pareto-criterion. The essence of the cri
terion is that if a change can increase the
welfare of one person without decreasing
it for another, the change ought to be
realized. Furthermore, it compares the
same individuals under different circum
stances. This criterion cannot deal with
interpersonal comparisons, a fact that has
led to criticism (Sen 1987b). In practice,
the Pareto-criterion has conserving
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consequences, since virtually all proposed
changes have drawbacks for at least one
individual and in accordance with the
criterion, are therefore impossible to
realize.
A modified version of the criterion has
been used in the last few decades, the socalled potential Pareto-criterion. When
this criterion is applied, the net change in
welfare is the determining factor. If the
increase in welfare is such that compen
sation for the losers of welfare is possible,
then the potential Pareto-criterion is met.
It may be noted that it is not necessary to
realize compensation; the fact that com
pensation is possible is sufficient.
In cost-benefit analysis, both costs and
consequences are measured in monetary
units. In health care, it is not easy to
assign monetary values to consequences.
Some earlier studies have used the
"human capital approach", in which
solely changes in the individuals produc
tion capacity due to treatment or preven
tion are used as a proxy measure of the
benefit. Nowadays, this method is un
common in health economic evaluation.
In recent years, willingness-to-pay as a
measure of benefits has attracted increas
ing attention, particularly in environ
mental economics (Johansson 1987,
Mitchell and Carson 1989) but also
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in health economics. The theoretical base
for this method is economic welfare
theory and the concept of consumer
surplus (Layard and Walters 1988). The
value of a good or service is equal to the
maximum amount of money an indi
vidual is willing-to-pay for it. If this
amount is greater than the marginal cost
for the production of it, the excess
amount is called the consumer surplus.
Willingness-to-pay can be used when we
want to value a project, e.g. a prevention
programme. If the individual judges the
positive consequences as predominant, he
will be willing-to-pay some amount to
secure that the project is undertaken.
Contrary to this, if the negative conse
quences predominate, he will require
compensation to accept that the project is
undertaken. Accordingly, the method can
use the payment or the compensation
(willingness-to-accept). The value of the
project, measured in these terms, is then
compared with the costs. If the value is
greater than the cost, the project ought to
be undertaken.
Since the use of cost-benefit analysis in
health care is connected with the dis
cussed difficulties of transforming health
effects into monetary values, other kind of
analyses have been developed. Drummond
et al. (1987) has made an overview of
characteristics of economic assessment
(Table 1).

Theoretical background
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TABLE 1. Measurement of costs and consequences in economic evaluations (from Drummond
et al. 1987)
Type of
study

Measurement/
valuation of
costs in both
alternatives

Identification of consequences

Measurement/
valuation of consequences

Cost-minimization
analysis

Dollars

Identical in all relevant aspects

None

Costeffectiveness
analysis

Dollars

Single effect of interest, common
to both alternatives, but achieved
to different degrees

Natural units (e.g., lifeyears gained, disability
days saved, points of
blood pressure reduction,
etc.)

Cost-benefit
analysis

Dollars

Single or multiple effects, not
necessarily common to both
alternatives, and common effects
may be achieved to different
degrees by the alternatives

Dollars

Cost-utility
analysis

Dollars

Single or multiple effects, not
necessarily common to both
alternatives, and common effects
may be achieved to different
degrees by the alternatives

Healthy days or (more
often) quality-adjusted
life-years

Cost-minimization analysis is based on
the assumption that consequences of two,
or more, activities are identical in all rele
vant aspects. If that assumption is valid,
the analytical problem is simplified. It is
only necessary to find the alternative with
the lowest cost. However, in practice
alternatives with identical consequences
are rare.
Cost-effectiveness analysis deals with
alternatives, which have a common and
single outcome of interest, but may have
differential success in achieving the out
come, as well as differential costs. The
results can be stated as a cost-per-effect
unit or an effect-per-money unit spent
(cost per life year saved or life years saved
per money unit spent).

Cost-utility can be regarded as a devel
opment of cost-effectiveness analysis. The
effect measures, e.g. quality adjusted life
years, combine quality of life and life
expectancy. The requirement of a single
and common effect is dropped, and
methods aimed at treating or preventing
very different diseases can be compared.
Cost-effect and cost-utility ratios are
"half-way" evaluations, since the methods
in practice do not offer any clear and
comprehensive criteria which can be used
to separate programmes that are costeffective from those that are not. The
evaluation shows that A is more costeffective than B, but this does not neces
sarily imply that A is cost-effective in an
absolute sense. Therefore, it is common to
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construct "league tables", a ranking list
which contains as many health care inter
ventions analysed in cost-effectiveness
terms as possible. However, there is an
ongoing debate regarding league-tables,
and questions about the soundness and
theoretical foundations in such compari
sons have been raised (Cribb and Haycox
1989, Drummond et al. 1993c, Eddy
1991, Gerard 1992, Lyttkens 1994,
Mason et al. 1993).
The significance of equity is extensively
discussed in the economic literature and
some
authors
(Drummond
1981,
McGuire et al. 1988, Sugden and
Williams 1987) take the position that
economic analyses should not be restricted
to efficiency. If the decision makers use
equity as a policy target, economic analy
ses should illuminate distribution issues.
However, this is a controversial question
among economists (Drummond et al.
1993a). A critical review of economic
appraisals of health services showed that
the issue most commonly ignored is the
distribution of costs and benefits (Blades
et al. 1987). A review of some
cost-effectiveness analyses of smoking
cessation programmes gave a similar
result. One article (Townsend et al. 1994)
out of ten contained an equity perspective
(Altman et al. 1987, Cox and McKenna
1990, Cummings et al. 1989, Elixhauser
1990, Hughes et al. 1991, Koronen et al.
1992, Marks 1990, Oster et al. 1986,
Tsevat 1992, Windsor et al. 1993).
However, it must be noted that econo
mists and health economists have paid
attention to the question of equity in
health. There is a continuing theoretical
debate on measurement problems and the
interpretation of "equity". The question
of whether equity concerns access to or
utilization of health care or perhaps health
itself has been discussed (Culyer et al.
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1992a, Culyer et al. 1992b, Culyer and
Wagstaff 1993, Le Grand 1984, Le Grand
1987, Le Grand 1991, Mooney 1983,
Mooney et al. 1991, Mooney et al. 1992,
O 'Donnei 1991b, Tobin 1970, Wagstaff
et al. 1991b). Also empirical studies on
the utilization of health care and social
position have been conducted (Le Grand
1978, O 'Donnei
1991a, Wagstaff
1991a).

The egalitarian public health view
"Egalitarian public health" can be defined
as a standpoint that, in the choice
between possible targets, gives equity the
highest priority. "Health for all implies
equity" as W HO expressed the philoso
phy (WHO 1985 p5). Egalitarian public
health is of interest above all because of
the theoretical and ideological perspectives
implied, having, as it does, equity as the
most important evaluation criterion.
However, it can be noted that public
health has ethical roots in utilitarianism,
even if the equity goal has received much
attention in recent years (Karhausen
1987, Kerkhoff 1987).
The egalitarian public health research
field is very extensive and complex, and
several disciplines have contributed with
theories and empirical results. A general
tendency is to stress the association
between social context, free choice and
living habits. This is very clear in the
W HO report "Targets for health for all"
from 1985. About lifestyle and the indi
viduals free choice, the report states:
"Lifestyles are intimately bound up with the
values, priorities and practical opportunities
or constraints o f specific cultural, social and
economic situations . . . There are limits to
the choices open to individuals - limits
imposed by their physical, social and cui-
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turai environment and by their financial
means: (W H O 1985 p 53)
The American sociologist J.B. McKinley
expresses a similar standpoint; ”even i f we
are fairly certain that something (say,
smoking) does contribute, our efforts to get
people to voluntarily change behaviour with
respect to that contributor have so fa r been
disappointing'. (McKinley 1993 p i l l )
A prediction on the behaviour changes
induced by a supply of information may
serve to summarize the view on the free
choice and the individual’s rationality.
Those whose lives involve many problems
and considerable uncertainty and whose
coping strategies and resources are limited
will be least likely to change their beha
viour (Research Unit in Health and
Behavioural Change 1989, Graham
1989). Unfortunately, the prevalence of
risks is high in groups living under such
conditions.
Perhaps the most valuable contribution to
evaluation ideas made by the egalitarian
public health school is the focus on equity

in health. Equity in access and utilization
of care are, contrary to equity in health,
subordinated targets and not a sufficient
perspective. One main point in research is
the distribution of health, mortal
ity/morbidity or risk factors across some
indicators on social position in a popu
lation. This "social epidemiological" per
spective is a natural consequence of the
view that health and living habits are
dependent on social, cultural and econ
omic circumstances. In Great Britain in
particular, the significance of income on
the distribution of health has attracted
attention and been discussed (DHSS
1980, Research Unit in Health and Be
havioural Change 1989,
Whitehead
1988, Wilkinsson 1986).There is an
ongoing debate on the methods for
measuring inequalities in health (Illsey
1990, Wagstaff et al. 1991c), on the con
cept of social class (Illsey and Baker 1991,
Söderfeldt 1988, Vågerö 1991) and on ex
planations of inequalities (West 1991).
Some characteristics in the evaluation
traditions of economics and public health
are compared and summarized in Table 2.

TABLE 2. Characteristics in the evaluation traditions of economic and public health.
Economic

Egalitarian Public Health

Focus on efficiency
Recognize the significance of equity
Formal criteria for efficiency
Focus on decision
Micro perspective (programme evaluation)
Macro perspective (system evaluation)
Input and output data

Focus on equity
Recognize the significance of efficiency
No formal criteria for equity
Focus on causes of health problems
Macro perspective (social epidemiology)
Micro perspective (process evaluation)
Intermediate and output data
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In egalitarian public health, the individual
concept of health is the point of
departure. However, a macro perspective
is common, and ”health" is compared
across countries, regions and time. A for
mal criterion, like Pareto, aimed to assess
interventions is lacking. For example, if
two groups both increase their health
position in absolute terms, but the relative
difference between the groups increases, it
is not obvious whether the former or the
latter state is to be preferred. The lack of a
criterion is a serious weakness, especially
when interventions are evaluated. Com
pared with a cost-benefit analysis the
egalitarian public health view lacks a
decision-making approach.

1.3 The population strategy - the
individuals’ motives to change
behaviour and their
con
sequences for the health eco
nomic evaluation
Most instances of cardiovascular disease
are attributable to people with normal
blood-pressure or serum cholesterol level,
and it is assumed that even small reduc
tions in the population mean level of a
risk factor has a great impact on the inci
dence. This observation has given rise to
the prevention paradox: "a measure that
brings large benefits to the community offers
little to each participating individuar.
(Rose 1981 p 1850)
Rose continues the discussion and argues
that social motives could be more useful
than health motives. A fat person has a
risk reduction to gain if he loses weight,
but it may be that the social reward is an
even stronger motivation factor.
Rose’s reasoning is familiar to an econo
mist, and similar arguments can be found
in the health economic literature. Cohen
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and Henderson (1988) proposed a utility
model for preventive behaviour. One
important feature is that the model
stresses the occurrence and significance of
multiple motives, when behaviour
changes. One branch of motives is called
"utili ty-in-anticipation" and concerns
primarily the possibilities to affect the
probability of future disease. If one quits
smoking this will decrease the probability
for the future event of "myocardial
infarction". The other branch is called
"utility-in-use", and it is obvious that
smoking also has such a quality. Exercise
can be fun and create physiological and
psychological benefits (Wester-Wedman
1988).
If one accepts the division of utility in
"anticipation" and "use" respectively, this
has some implications for the evaluation
of preventive programmes aimed at
changing one’s life style. For instance, the
consumption of a preventive good or
service can directly increase the utility,
without affecting health status. To clarify
the motives for actions seems to be a
necessary requirement for evaluation, and
it is not defensible to postulate that the
health effect is the only valuable aspect.
This is supported in an article by
Hatziandreu et al. (1988) regarding costs
and health effects from jogging. They also
account for an "enjoyment" value con
nected with jogging, by reducing the time
costs for those participants who pre
sumably enjoyed exercising. In one alter
native, they estimate the cost-effectiveness
for a cohort including both people who
like and dislike jogging, and the cost per
QALY is $11 300. In the other alternative
it is assumed that only people who like
jogging continue after a test-year, and the
cost per QALY drops below zero.
A well-known fact is that quitting
smoking can be associated with loss of
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enjoyment, which Williams (1987) has
accounted for in his study of doctor’s
advising people to quit smoking. Ockene
et al. (1988) have made a comprehensive
analysis of the consequences connected
with quitting smoking, e.g. enhanced self
esteem, altered social relationships and
improved sense of smell and taste.
Prevention programmes aimed at life-style
changes can also have negative conse
quences. One is the possibility that the
individual becomes conscious about her
risks but lacks necessary resources to alter
them. If living conditions are unfavour
able, it can be very difficult to change
one’s habits. For instance, trends in
smoking habits seem to be very closely
associated with social position (Townsend
et al. 1994).
A prominent component in most pre
vention programmes is education. It is
assumed, but also questioned, that
increased knowledge of the association
between behaviour and risks is a way to
change a person’s life style and reach a
better health in the future. That idea
stresses an investment element, but edu
cation may also provide pleasure today.
The latter is a kind of consumption value.
Berwick and Weinstein proved the con
sumption value in a trial concerning ultra
sound investigation in normal pregnancy.
They concluded:
"Overall\ 44% o f the money subjects said
they would be willing to spend for the test
information was for uses in the non medical
andJor non decisional realms in their own
utility, A cost-effectiveness study which took
into account the application o f test informa
tion only to medical intervention would miss
nearly h a lf o f these patient's total espoused
willingness to pay, (Berwick and Weinstein
1985 p 889)”
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This short review indicated some
methodological problems inherent in the
evaluation of community-based interven
tions, and probably
our judgements
about the cost-effectiveness depend to
some extent on our analytic approach to
them. If benefits are defined purely in
terms of health gains there is no problem
with the current state of economic
evaluation, argues Ryan and Shackley
(1995). However, if benefits are defined
more broadly, there may be a need of
more refined models.

1.4 A framework for studies of the
economic evaluation of com
munity-based interventions
In the article "The ethics of priority"
(Hermeren 1987) the significance of value
arguments in the evaluation of prevention
is discussed, and illustrated with the
following example. Let us presume that
there was evidence indicating that pre
vention does not save money in future
health care. From that statement of fact
we cannot draw the conclusion that
money should not be spent on prevention,
since normative conclusions can not be
derived from a purely factual premise. A
normative conclusion also requires a value
premise. The conclusion mentioned above
can only be drawn if we add a value
premise to the fact premises, e.g. that the
most important task is to save the tax
payers' money. Hence, we do not spend
money on prevention since it would not
reduce future costs.
If one aims to reach a normative conclu
sion, the evaluation must include the
following components:
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Fact premise

characterize the first step as "scientific" or
"objective",
while
the
latter
is
"subjective", "normative" or "political".

Value premise

Normative conclusion
Thus, it may seem reasonable to under
stand evaluation as a process combining
two distinct steps. First, collect and ana
lyze empirical data representing the phe
nomenon under evaluation. Second, assess
the goodness of the consequences (if you
sympathize with some kind of conse
quence ethics) in the light of one or sev
eral value arguments. If this interpretation
is accepted, it seems attractive to

However, I believe that the description
above is somewhat misleading. In reality, I
cannot see any possibility to avoid that
the value arguments held by the analyst
(or the scientific tradition he belongs to)
influence the whole process, also the
selection and analysis of empirical data. It
is obviously not by pure chance that
economists always gather data appropriate
for assessing efficiency, and that public
health researchers gather data appropriate
for assessing equity.

Value
arguments

Selection of
empirical
consequences:
♦ Mortality

Selection of
distribution
dimension:
*

Social class

♦ Morbidity

♦ Sex

♦ Well-being

♦ Geographical area

♦ Costs

Selection of
synthesis
methods:
♦ Social
epidemiological
♦ Costeffectiveness
♦ Cost-utility
♦ Cost-benefit

FIGURE 1. Some aspects of the evaluation of community based CVD-prevention programmes.

In figure 1 are stressed some important
features in the evaluation of communitybased cardiovascular prevention, with the
purpose to assist decision-makers. Firstly,

it is not possible to deal with all its
aspects, and only some of them can be
dealt with in every analysis. We choose
some empirical data (we use e.g. mortality
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and costs but not morbidity and well
being), we can or cannot use a distribu
tion dimension (social position is very rare
in economic analyses) and we commonly
use one method to synthesize (e.g. CEA)
our data.
Secondly, the value arguments influence
the whole process of selection. The
arrangement of economic analyses is
guided by utilitarian ideas, whereas social
epidemiological analyses are guided by
egalitarian views, and clinical studies by
medical ethics. Hence, not only research
methods but also value arguments seem to
be closely associated with scientific dis
ciplines, which e.g. Myrdal (1929) and
Sen (1977, 1987a) have paid attention to.
If one strives for a decision-making per
spective and interdisciplinary research
methods, the above analysis of the evalua
tion process implies that hardly nothing
can be taken for granted. Some questions
that deserve attention according to my
opinion therefore are:
Which value arguments are relevant?
(utilitarian, egalitarian?)
What consequences of the pro
gramme are important for people?
(mortality, well-being?)
Which synthesis methods and distri
bution dimensions are appropriate?
(changed mortality in social classes,
cost per year of life saved?)
Thus, the process of evaluation contains a
series of decisions, and those made by the
evaluator ought to be explicitly stated,
and presented for the decision-makers.
The value of the information that an
evaluation can contribute would probably
increase, if the relationship to missing
pieces could be explicitly stated.
In the following chapter I will discuss this
framework (Figure 1) for the evaluation

process. First, a number of different value
arguments will be briefly presented.
Second, I will discuss different views re
garding the selection of empirical conse
quences. What consequences following
from a community-based intervention are
important? Finally, distribution aspects
and the capacity of different synthesis
methods to meet requirements formulated
in the earlier parts will be discussed.

Value arguments
It is claimed that the following ethical
principles have relevance in the public
health field (Nilstun 1993):
The principle of autonomy. There is
a moral obligation to respect every
body’s right to freely decide over her
own life and assets.
The principle of caring. There is a
moral obligation not to hurt, to alle
viate and prevent suffering and to
promote well-being.
The principle of justice. There is a
moral obligation to favour those who
are worst-off when burdens and
benefits are distributed.
The first value premise (autonomy) has its
origin in the liberal view, during recent
years formulated by e.g. Nozik (1974).
The foundation is the individual’s right to
freely decide over her life and assets, and
restrictions and interventions from the
society should be minimal.
According to Nilstun, the second prin
ciple (caring) has its roots in utilitaria
nism, e.g. Bentham and Mill. In its cen
tral forms, it recommends a choice of
actions on the basis of consequences, and
an assessment of consequences in terms of
welfare. Utilitarianism is thus a case of
welfarist consequentialism - that particu-
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lar form of it which simply requires
adding up individual welfare or utilities to
assess the consequences, a property that is
sometimes called sum-ranking (Sen and
Williams 1980). According to this view,
utility maximization is the superior objec
tive for all activities.
The third principle (justice) can, for in
stance, get support from Rawls’s "Theory
of justice” (1971). According to Rawls,
when distributing such things as power,
income and assets the most miserable
person should be favoured. Rawls can
thus be said to represent an egalitarian
view. Rawls is, however, prepared to
accept inequalities, if they may reasonably
be expected to be to everyone's advantage.
Therefore Rawls has been criticized from
the left (Crocker 1977).
It is not difficult to trace the three prin
ciples on the political level. Right wing
parties have in their programmes ideas
similar to the principles of autonomy and
caring. Parties to the left stress caring and
justice. Many parties and politicians
would probably recognize the significance
of all three principles, but would weight
and interpret them in somehow different
ways.
In economics, the interest has in particu
lar been focused on a potential conflict
between the principles of caring and jus
tice, in economics labelled efficiency and
equity.

Social Welfare Functions
"Social Welfare Functions", a concept
developed in economics, can be regarded
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as an analytical framework for balancing
the efficiency and equity principles
(Layard and Walters 1988, Stiglitz 1988).
As discussed above, the most prominent
aspect of a programme in the public
health egalitarian view is the distribution
of health. Also in welfare economics there
is a long tradition where social welfare is
considered as having at least two dimen
sions - those of economic efficiency and
distribution justice. The debate among
economists is not if the distribution is
important. The controversy is rather
whether the economic analysis (in par
ticular cost-benefit analyses) should be
restricted to the question of economic
efficiency (Sugden and Williams 1987).
One school argues that cost-benefit analy
ses should, as a matter of principle, con
fine themselves to use the potential Pareto
improvement criteria, and hence to
measure changes in economic efficiency.
Another school argues that the aim of
economic analyses is to assist decision
makers, and therefore there is a need to
explore other social objectives than eco
nomic efficiency, if such objectives exist.
As I stated earlier, a decision-making
approach was a point of departure for my
work, and it seems also defensible to
assume the existence of some kind of
equity objective among Swedish politi
cians responsible for health care.
To deal with the trade-off in health
policy, the concept of social welfare func
tion has earlier been discussed by
Wagstaff. He argues: "It provides a way o f
examining the extent to which society wants
to accept a lower per capita health status in
order to achieve greater equity " (1991 p
37).
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Equality

Total welfare
FIGURE 2. The concept of the social welfare function. A trade-off between equity and efficiency
(Rawls 1971).

In figure 2, the principles underlying the
concept are presented graphically. On the
vertical axis, the degree of equality in a
society is measured. Equality increases
with the distance from origio. The hori
zontal axis measures the total welfare,
which also increases with the distance
from origio. Two indifference curves are
shown (I and II). These curves are formed
by connecting points judged equally
valuable. Thus curve I in the figure con
sists of the points rated equally with point
A, which lies on that curve. Now clearly a
point which is northeast of another is
better, it is superior both in terms of
equality and welfare. Curve II consists of
points ranked along with point B, and
this curve represents a higher social wel
fare than curve I. The slope of a curve at
any point expresses the marginal relative
weight of equality and total welfare at the
combination the point represents. Thus,
moving along a curve, we see that as
equality decreases, a larger and larger
increase in the total welfare is required as

compensation if it is to remain on the
same indifference curve.
The concepts of social welfare and the
health of the nation have important simi
larities. They are both functions of per
capita welfare or health as well as of the
distribution. Therefore, it seems reason
able to transfer the concept to public
health, and use it as a theoretical model
for the aggregation of the individuals
health to the "health of the nation”.

W hat are the consequences affecting the
value o f the programme?
There are some theories dealing with the
individual's valuation of health care or
public goods in general, and these theories
can be applied when discussing important
consequences (figure 1). Some of these
take the individual as a consumer as a
starting-point, while others start from the
individual as a member of the political
system (tax-payer, voter).
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The individual as a consumer - only per
sonal benefits count?
An individual considering a change of life
style is faced with a decision under uncer
tainty, and therefore models of expected
utility are of relevance in the situation.
One example of an expected utility
approach can be found in an article by
Gafni (1991). He proposes some criteria
which have to be fulfilled before benefits
measured by willingness-to-pay adhere to
welfare economic theory. O f particular
interest in this discussion is the proposed
scenario, a hypothetical insurance pur
chasing. Regarding the probabilities for an
event and for success of treatment, it is
preferable with individual probability
estimates based on age, sex, living habits
and so on. The value (willingness-to-pay)
is assumed to be associated with such per
sonal risk indicators. The approach can be
characterized as consumer-oriented, and
the respondent is regarded as acting out of
self-interest, the way a consumer on a
market behaves.
Expected utility reasoning (and medicine)
place the focus on the effects on mortality
and morbidity risks. Effects on mortality
and morbidity are of great importance for
the value of the programme. Risk factor
changes can be regarded as intermediate
goals, necessary to achieve, if mortality
and/or morbidity are to decrease in a later
phase. In the evaluation process, risk
factors are often used as input in models
aimed at predicting changes in mortality
and/or morbidity.
However, further aspects could be in
cluded in the consumer perspective. One
such aspect is if only the achieved risk
reduction is valuable, or if also a subjec
tively expected risk reduction is valuable?
Cohen and Henderson argue along the

latter line: "It follows that any preventive
measures taken to reduce the risk o f dying,
even i f the perceived risk is exaggerated or
imagined, will yield utility from the reduced
anxiety that accompanies the risk", (Cohen
and Henderson 1988 p 124)
Well-being aspects (e.g. exercise is fun,
food is tasteful, anxiety) belong to the
consumer approach. The knowledge and
significance of this kind of effects seem to
be incomplete. If one compares such
effects with mortality or morbidity effects
on the individual level, they seem trivial.
But this conclusion can be disputed, if
one adopts a utilitarian
perspective.
Mortality effects are rare but "well-being"
consequences are very common. Accord
ingly, the accumulated burden of many
small negative well-being effects should be
compared with rather few "prevented"
cases, and the direction of the net effect is
not self-evident.

Do I gain i f the riskfor others decreases?
During the last few decades, it has been
claimed that voters, like consumers, act
according to the principle of maximizing
self-interest. Recently, Lewin has made a
comprehensive review of the evidence for
the self-interest theory, and he concludes:
"For the most part men try to jurther the
public interest in politics. But they do so
because they think that in the long run such
policies are also to their own benefit"
(Lewin 1991 p 112)
What is the public interest? Lewin pro
poses a simple definition: "To think only o f
the consequences for oneself is an expression
o f "selfinterest", to think also o f others is an
expression o f "public interest". (Lewin 1991
p 24) The central question then is
whether the programme is in accordance
with the public interest or not.
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An important concept in economics is
external effects. It can be defined as wel
fare consequences not fully, or nor at all,
accounted for in the price system. Simple
examples are often drawn from the envi
ronmental sphere, such as industrial pol
lution damaging forests or water. The
welfare of the owners and the users of
forests and lakes decreases when emissions
kill trees and pollute lakes. The concept of
external effects is important in health
economics also, e.g. in the form of a
paternalistic utility function (Evans
1984). If person A cares about a person B,
A's well-being depends on B's health
status. One consequence can be a willing
ness from A to subsidize the health care
needed by B. Thus, in the presence of
externalities also those effects that accrue
to others are valuable. We pay for our
neighbours' health care.
The concept of externalities is widely dis
cussed in the literature on health eco
nomics (Culyer and Simpson 1980,
Johansson 1994, Jones-Lee 1992). For
instance, Jones-Lee has estimated that a
value of a statistical life in a caring society
will be 10-40% larger than the value that
would be appropriate for a society of
purely self-interested individuals (JonesLee 1992).

Has participation an intrinsic value?
Margolis has presented an idea about dual
utility-functions. The concept is very
carefully developed in his book
"Selfishness, Altruism and Rationality. A
Theory of Social Choice" (Margolis
1984). The point of departure for
Margolis is that models assuming that
people are only equipped with selfish
interests can not adequately deal with the
presence of externalities and public goods.
The voting paradox is often quoted in this
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debate (Lewin 1991, Margolis 1984).
Why should the voter accept anything
more than trivial inconvenience to vote,
when the chance is infinitely small that
his particular vote would make a differ
ence in the outcome? Yet, most people do
vote, and seem to act irrationally
according to the concept of the
"economic man".
As an alternative model to economic man
he proposes the employment of two
utility functions, one based on self-inte
rest and the other based on group-interest.
O f these, the latter is closely related to
altruism. He examines two concepts, par
ticipation and goods altruism. Participa
tion utility arises because individuals gain
utility from participating in social acts. In
the case of goods, a person (the giver) gets
utility from the fact that others (the
receivers) are better off as a result of the
givers' spending.
The importance of Margolis's model, in
the context of health care, is that it offers
an explanation of citizens’ support for
public health and welfare programmes,
and which is reconcilable with rationality
in an economic sense. In the community
intervention context, Margolis's idea
seems to have particular relevance, since
one intervention principle is to encourage
the participation in social acts. Hence, the
intervention supplies good possibilities to
participation altruism.

M ust the community intervention be just?
Rothstein (1994) has discussed the sig
nificance of "justice institutions". What
conditions must be satisfied for the
citizens to be willing to pay taxes and
confidently leave family members to
public health care? Rothstein refers to a
theory by Margret Levi, "The contin
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gencies of consent". According to the
theory, there are three conditions:
1) The programme itself must be judged
as just.
2) The citizens must be convinced that
also
other
citizens
contribute
resources to the programme in a soli
dary way.
3)

Procedural justice.

The first condition can also be described
as substantial justice. Is the war, which
young men must participate in, a just war
(a defensive war)? Is treating equal needs
in an equal way justice? Furthermore, is it
an expression of justice to use public
health measures as a means to change
living habits?
The second condition requires a just dis
tribution of the burdens. If people both
support the taxing principle (e.g. pro
gression) and also think that others pay
their fair share, the probability that a tax
will be accepted increases.
The third condition, procedural justice,
implies that also the recruitment prin
ciples (if we continue with the war exam
ple) should be just. If only poor boys are
engaged in the war, the recruiting prin
ciple is unjust (unfair), even if the war
itself is justified.
If one accepts these conditions for public
welfare programmes, it has consequences
for the evaluation. As Rothstein writes, it
implies that public measures can not only
be motivated with professional expert
judgements such as cost-effectiveness or
cost-utility analyses. Instead, the decision
makers must motivate the programme in
justice terms (Rothstein 1994 p 173).
Ideas similar to Rothstein are expressed by
economists too. Mitchell and Carson
(1989) write:

"
respondents in a C V study are not
valuing levels ofprovision o f an amenity in
the abstract; they are valuing a policy which
includes the conditions under which the
amenity will be provided, and the way
public is likely to be asked to pay for it”, (p
124)
Maybe a summary of this view is to say,
that substantial consequences for oneself
and others, as well as justice aspects in a
broad sense, are factors determining the
value of the programme.

Distribution dimensions
An intervention aims at changing some
conditions. Both the initial situation and
the changes (effects) caused by the inter
vention have distribution dimensions. In
most cases it is social epidemiologists that
have tried to describe the distribution of
health in the world as it looks in the
"initial situation". Indicators on health are
measured in different classes, sex, regions
and countries. These descriptive studies
have at least two very different motives.
Firstly, observed differences can be judged
as inequity and therefore call for actions.
Secondly, observed differences can indi
cate some kind of health potential to
exploit. If the life expectancy for males in
one district is 73 years and in another
district nearby is 78 years, it seems
reasonable that there is a greater potential
to improve the life expectancy in the for
mer group.
An analysis of how intervention effects are
distributed can also have equity or effi
ciency reasons. We can consider effects
accruing to a certain group as especially
valuable, perhaps depending on that
group’s bad initial health. Or we can ana
lyze the distribution in an efficiency per
spective, e.g. attempt to avoid that a
technology is used in sub-groups were
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indefensibly bad cost-effectiveness ratios
can be expected.
It seems rather clear to me, that the initial
distribution as well as the distribution of
effects are important in this study, both
from an efficiency and an equity point of
view.

Synthesis methods
The discussion, so far, can be summarized
in the following points:
a.

The
evaluation
phenomena
(community based intervention) may
have several very different positive
and negative effects.

b.

The relative value of the different
effects is unknown, even if it is plau
sible that health effects are the most
important.

c.

The distribution of initial health,
effects and costs is important, as well
as the total costs in relation to the
total effects.

d.

Principles of autonomy, caring and
justice are all relevant, but their
relative importance is unknown.

If one wants to make a comprehensive
economic evaluation of phenomena with
both health and other benefits/disbenefits,
both a cost-benefit analysis and a costeffectiveness analysis seems to be necessary
synthesis methods. A cost-effectiveness
analysis assume that health effects have a
dominant influence on the value. This
assumption seems reasonable, but one
interesting question is how dominant the
health effects are? A cost-benefit analysis is
a possible tool if one wants to analyse the
relationship between value and, among
other things, expectations regarding
health effect or personal characteristics.
Accordingly, a cost-benefit analysis should

check if the assumption underlying a costeffectiveness
analysis
is
valid.
Furthermore, part of the cost-effectiveness
analysis, namely the epidemiological-based
predictions regarding mortality/morbidity
effects, is useful information
to
respondents in a cost-benefit analysis.
This cost-benefit analysis can, however, be
carried out in somehow different ways,
and probably the view on citizens pri
marily as consumers or voters has some
implications for the arrangement of the
study.
*

One consequence of the "voter-view"
is to use the tax as the payment
vehicle. It is a payment-vehicle
familiar in the welfare policy context,
and it naturally allows for expressions
of the public interest.

*

If the programme is part of a welfare
policy, both the effects on mortality
or morbidity on a population level
and personal benefits should be con
sidered.

*

Evidence for the validity of the esti
mates should be searched for in the
value function. If an association is
reasonable or not depends on your
assumption regarding the respondent.
Is he a "consumer” or a "voter"? A
voter can support a programme, even
if his personal risk is not expected to
decrease, a consumer can hardly
support such a programme.

Cost-effectiveness and cost-utility analyses
are built on the health maximization
principle. This means that the assumed
societal objective is to achieve the maxi
mum health benefit possible (Weinstein
1990, Williams 1992). Further, it is
argued that QALY-ranking (Quality
Adjusted Life Years) does embody a kind

Theoretical background

of equality, in that a QALY is considered
to be worth the same to every individual
(Drummond 1990).
A social epidemiological analysis is, for the
purpose of this discussion, defined as an
attempt to describe and explain the occur
rence of diseases in different subgroups in
a society constituted by some common
quality like, for instance working or living
condition, education, income. If we were
to add some socio-economic variable to
the common subgroups of age and sex in
the
cost-effectiveness analysis,
the
structure of the empirical data would be
the same as in a social epidemiological
analysis. However, the conclusions and
policy recommendations would differ. If
the principle of health maximizing
allowed to guide our policy, we would
allocate the resources to those subgroups
which yield the largest health benefits,
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independent of an increase or decrease in
equity. Contrariwise, policy recommen
dations based on a social epidemiological
approach would propose further resources
to the subgroups with the poorest health.
None of the discussed methods (CBA,
CEA/CUA, SEA) are in their common
forms appropriate, if both efficiency and
equity are considered to be important.
Hence, a further step would be to study
the importance of equity among politi
cians, and to try to estimate a trade-off
between efficiency and equity according
to the social-welfare function concept.
Such an estimate would at least give us
possibilities to judge the significance of
the potential shortcoming implied in the
health maximization principle, and in the
long run possibility to calculate some cor
rection factor useful for transforming
QALY's into EQALY's (EQuality Ad
justed Life Years).
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2.

AIMS

2.1 Overall aims
This thesis focuses on the health eco
nomic evaluation of community-based
prevention of cardiovascular disease. The
starting point for my work was the
"Norsjö project", and my first aim is to
try and contribute to the evaluation of
that project. My second aim is to con
tribute to the general discourse regarding
evaluation of community-based cardiovascular disease prevention programmes. It is
my belief, that such evaluation requires an
interdisciplinary approach. In my papers,
I have tried to reconcile views from health
economics, epidemiology and public
health research.

2.2 Specific aims
*

Review the health economic literature
on the evaluation of life style changes

in general, and community based
intervention against cardiovascular
disease in particular (Paper I).
*

Estimate the costs for the Norsjö
intervention programme (Paper II).

*

Estimate the willingness-to-accept tax
reductions as compensation for the
stopping of the Norsjö intervention
programme (Paper II).

^

Investigate what circumstances influ
ence the value of a community-based
intervention programme (Paper III).

*

Estimate the cost-effectiveness and
equity in the Norsjö intervention
programme (Paper TV).

*

Investigate the desirable trade-offs
between efficiency and equity among
Swedish politicians in a cardiovascu
lar disease prevention context (Paper
V and VI).

Aims
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TABLE 3. Original papers and their relation to stated aims.

Paper

Aims
B. General aspects of
A. Contribution to the
evaluation of the Västerbotten evaluation methods:
Intervention Programme:

I

The neglected effects of life
style interventions in costeffectiveness analysis.

What effects are usually in
cluded?

II

Are people willing to pay for a Costs for the programme.
community-based preventive
WTA for the programme.
program?

Costs per inhabitant for
this kind of communitybased intervention.

III Willingness to pay taxes for a
prevention programme - who
pays and for what?

WTP for the programme.

IV Cost-effectiveness and equity
of a community based CVDprogramme in Norsjo.

Incorporation of equity in
Cost-effectiveness for the
whole population and for sub CEA.
groups. Assessment of equity.

V

An epidemiological approach
to the trade-off between effi
ciency and equity in health
policy.

VI Health maximization rejected?
The view of Swedish politi
cians.

What circumstances are
valuable in a programme of
this kind?

Requirements for a
measurement of the trade
off between efficiency and
equity.
An empirical study of the
meaning of equity in
Swedish public health
policy.
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MATERIAL AND METHODS

"normal year" 5 circles of 30 hours, each
with 10 participants.

3.1 A review of economic appraisal
o f lifestyle interventions
(Paper I)

The concept "normal year budget" was
introduced since the range of some
measures varied considerably between the
years. This ”normal year budget” can be
expressed as the necessary annual taxa
tion.

3.

The first paper is a theoretical discussion
from an epidemiological point of view,
concerning how to deal with effects in
cost-effectiveness analyses of lifestyle
interventions.

3.2 Costs of the Norsjö project
(Paper II)
Method
One basic idea in the Västerbotten Inter
vention Project is cross-sectional co
operation between different organizations
in the community, and we have tried to
identify and estimate the societal costs
caused by the Norsjö project. The esti
mated cost of the screening procedure
was based on time studies at the health
care centre. Also time for planning and
administration was included. The time
measure has been converted into mone
tary units. For the staff at the health care
centre the employer’s (the county) costs
have been used. For participants the cost
is equal to the employer’s costs for an
industrial worker.
The costs for the municipality (e.g. staff,
information folders, administration) were
calculated in co-operation with its staff.
The estimates were based on an analysis
of reports from the municipality procee
dings and also on data derived from the
accounting system.
Regarding costs for study circles, infor
mation was obtained from those who
administrated the study circles. Based on
that information, we assumed in a

3.3 Willingness to accept
tax
reductions as compensation for
a stopped project? (Paper II)
Population
Two groups in Norsjö participated in the
study, one previously screened (n=200)
and one that had not been screened yet
(n=209). The screened group were
offered a second screening, and answered
a questionnaire in connection with the
health investigation. The other group
received the questionnaire by mail.

Method
The respondents were randomly divided
into three groups; the first one was
offered a tax reduction of 300 SEK, the
second 600 SEK and the third 900 SEK
The WTA question was formulated:
"Do you want the Norsjö project to con
tinue or do you want the project to stop,
thereby reducing your annual tax by
300/600/900 SEK>"

3.4 What effects are valuable from
the citizen’s perspective? (Paper

HI)
Population
Interviews were conducted with a sample
of 104 persons from the town of Umeå
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in northern Sweden. The sampling frame
covered all public employees in Umeå
who in 1991 had been invited to take
part in a health screening programme run
by the Occupational Health Services'
Unit for Public Employees. O f those
who had participated in the screening a
random sample of 50-year-olds was
selected for the interview. O f those who
were invited but did not participate, all
40- and 50-year-old were selected for this
study. The interview participation rate
was 83% (104 out of 125 invited). Out
of the 104 respondents 78 had partici
pated in the screening and 26 had relin
quished.

terol levels were reduced by 5% and 10%
respectively. When respondents had read
the information, the programmes were
presented sequentially in two scenarios.
The valuation was performed as a step
wise "bidding" procedure stopping at the
first level where the respondents indi
cated unwillingness to pay.
The value function was estimated in a
multivariate model, in which stated
willingness to pay was compared with
personal characteristics and expectations.

3.5 Cost-effectiveness and equity in
the Norsjö project (Paper IV)
Population

Method
The study was organized in accordance
with the contingent valuation method
(CVM) which normally involves three
stages. First, information on relevant
respondent characteristics is collected.
Second, the respondent gets a fairly de
tailed description of the good or service
to be valued and the conditions under
which it is available. Third, the respon
dent values the benefit.
The interview was introduced with ques
tions about the respondent’s health
status, experiences of the health
screening, lifestyle, knowledge about
cardiovascular disease, expectations con
cerning the programme’s potential to
reduce cardiovascular disease mortality
and the general attitudes towards pre
vention. The scenarios were then pre
sented. They were based on experiences
documented in Norsjö.
Respondents received written informa
tion about the results from the Norsjö
programme and anticipated mortality
and morbidity effects in Umeå, if choles

From 1985, all individuals in Norsjö
entering their 31st, 41st, 51st and 61st
years were invited to be screened for car
diovascular risk factors (in 1985 age
classes born 1925, 1935, 1945, 1955, in
1986 age classes born in 1926, 1936,
1946, 1956 etc.). After the screening,
health care staff advised on lifestyle fac
tors based on the results. There was a
95% participation rate in the screening
programme. The present study is based
on all the screening done in the years
1985 to 1990. In all 1498 individuals
were screened.
The chosen reference area comprized the
counties of Västerbotten and Norrbotten,
together constituting the Northern
Sweden Collaborating Centre in the mul
tinational W HO MONICA project on
cardiovascular disorders.

Methods
Logistic regression equations for men and
women from the Framingham study
(Kannel et al. 1987) were used to esti

Material and m ethods
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mate the risk of coronary heart disease
for every individual. The regression
equation estimates the eight-year cumu
lative incidence for coronary heart
disease. In linear multivariate regression
models, time trend and social group were
included as independent variables with
cumulative incidence as a dependent
variable. Both an intercept shift variable
and a slope shift variable were used for
each social group.
Cumulative incidence, based on all indi
vidual observations was predicted, for the
beginning and the end of the 1985-1990
period. The number of cases for the
period 1990-1998 was predicted in two
alternatives (with and without commu
nity intervention) and the Norsjö popu
lation of 1990 in the age range 25-64
years was used for both predictions. The
difference in the number of cases was de
fined as the maximum intervention
effect.
The potential risk of excess mortality
caused by low cholesterol levels was esti
mated. Jacobs et al. (1992) reported that
the risk of all-causes mortality was 1422% greater for men with cholesterol

<160mg/dl (<4.15 mmol/L) than for
those with cholesterol 160-199. For
women the risk was constant across cho
lesterol levels. We assumed an excess
mortality risk of 50% when cholesterol
was < 4.15 mmol/L. An increasing pro
portion of the population with low
cholesterol from 1985 to 1990 was
assumed to be a consequence of the in
tervention.

3.6 An epidemiological approach
towards the efficiency-equity
trade-off in health policy
(Paper V)
Methods
Both per capita health status (efficiency)
and the distribution of health (equity) are
important when public health interven
tions are assessed. As we interpret the
concept the health o f the nation, both
these aspects are captured. Accordingly, it
cannot simply be the sum of the health
of all individuals in the nation. The same
average health associated with different
distributions must imply unequal levels
in the health of the nation.

TABLE 4. Programmes used in the study.
Programme

"all"

"blue collar worker" version A

Efficiency

100 fatal cases of myocardial infarc
tion prevented, 60 in the blue-collar
group and 40 in the white collar
group.1}

90 fatal cases of myocardial infarction
prevented, 70 in the blue-collar group
and 20 in the white-collar group.

Equity

The blue-collar workers still have a
50% higher mortality, but the abso
lute number of cases is lower in both
groups.
10 000 000 SEK/year

Mortality is on the same level in both
groups.

Costs

10 000 000 SEK/year

1) It was stated, in the scenario description, that the two groups had the same population size.
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We have tried to measure the weight
attached to equity according to the prin
ciples of social welfare functions
(Atkinson 1970, Layard and Walters
1988). The basic idea is to describe a
situation of inequality and then present
two
alternative
programmes
for
increasing health. The initial situation is
characterized by a 50% higher mortality
in cardiovascular diseases among bluecollar workers compared to white-collar
workers. One programme is more effec
tive but does not eliminate inequality,
while the other is less effective but elimi
nates inequality. It is stated that the costs
for the different options are equal (Table
4). In the scenario description, it was
stated that the two compared groups had
the same population size.
There were three answer options where
priority was given to one or the other of
the programmes or both were judged to
be of equal value.

3.7 Health maximization rejected? the view held by Swedish politi
cians (Paper VI)
Population
In Sweden there are 24 local authorities
(counties) responsible for health care.
Ten of them were selected in such a way
that they represented both the north and
south of the country, as well as rural and
urban areas. From each of the selected
counties we received a complete list of all
members (politicians) of committees with
a particular responsibility for health care.
The questionnaire was sent to 631 per
sons, which means that approximately
40% of all Swedish health care politicians
were included in the sample. The overall
response rate was 71% (n=449). We

found no significant difference between
responders and non-responders regarding
sex and political affiliation.

Methods
The same basic prevention scenario as in
the previous study was used (Table 4).
However, three different versions of the
"blue-collar programme" were elaborated.
All the respondents received the pro
gramme "all" and one version (A, B or C)
of the programme "blue-collar workers"
(Table 5).
All respondents also received a scenario,
based on the same principles, referring to
rehabilitation. The aim of the rehabili
tation scenario was to investigate whether
willingness to make a trade-off is
restricted to the field of prevention, or
whether the idea is also relevant in the
case of people already afflicted by disease.
In this scenario there was inequality
between different districts in a town, and
the variable used to measure the inequal
ity was the percentage of the population
on long-term sick leave. All respondents
received the same version of the pro
grammes "whole town" (more effective)
and "district A" (more equitable). The
answer alternatives available were the
same as in the prevention case.
The following interpretations apply in
this study (Table 5): A supporter of the
health maximization principle will always
give priority to programme "all", since
this alternative implies the largest num
ber of prevented cases (100). Every other
answer, i.e. options A, B or C, or ad
judging two programmes to be of equal
value, implies a rejection of the health
maximization principle; total health
benefit is not the sole determinant.
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TABLE 5. Prevention scenarios.
Programme

"All"

Preven Yearly mortality after the pro Number
gramme (number of cases)
ted cases
of fore
BCW1) WCW1) Total1) gone cases

Received by

100

90

60

150

0

all respondents

"Blue-collar workers",
version A

90

80

80

160

10

1/3 of respondents

"Blue-collar workers",
version B

80

85

85

170

20

1/3 of respondents

"Blue-collar workers",
version C

70

90

90

180

30

1/3 of respondents

BCW = blue-collar workers, WCW = white-collar workers; total = BCW+WCW
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RESULTS

4.1 A review o f economic appraisal of
life style interventions (Paper I)
Life style changes such as giving up
smoking may influence the incidence,
duration and severity of several different
diseases. A comprehensive analysis thus
ought to include both mortality and
morbidity effects in several diseases. Such
an epidemiological analysis is very com
plicated to carry out, and the cost-effectiveness studies are usually based on sim
plified estimations, e.g. mortality in one
disease.
The preferred design in medical research
is the randomized controlled trial (RCT).
However, RCT is not an appropriate
research method in community based
programmes. We cannot expect that half
of the population lived in one way, and
the other half in another way. Therefore,
it is common that also people living in the

control or reference area is exposed to the
intervention measures, e.g. through the
attention paid by mass media to the inter
vention. This process can be described as
a social diffusion of the life style changing
behaviour (Rosén 1989). From the public
health point of view, this process is valu
able and must be supported. The possi
bilities to show differences in incidence
between the intervention and control area,
however, may be lost. Effects of social
diffusion are hardly never included in
economic or epidemiologic analyses.
The similarities between prevention and
investments are sometimes stressed. If you
sacrifice today, you will gain in the future.
However, life style changes can also give
immediate effects such as increased well
being or increased anxiety. These kind of
effects are recognized and discussed in the
health economic literature and are con
sidered in some studies, but not in all. In
Table 6, the observations are summarized
in a kind of qualitative analysis.

TABLE 6. Potential benefits or risks with lifestyle interventions and the extent to which these
factors usually have been considered in cost-effectiveness or cost-utility analyses.
Factors

Benefits (+)/ risks (-)

Usually considered in
CEA/CUA

Mortality in main* disease
Mortality in other diseases
Morbidity in main* disease
Morbidity in other diseases
Changes in self-esteem due to attempts to
change life-style
Changes in consumption values due to
lifestyle changes
Changes in anxiety
Economic incentives
Social diffusion

+
+
+
+
+/-

Yes
Sometimes
Sometimes
Seldom
No

+/-

Seldom

+/+
+

No
No
No

' The disease which the intervention is primarily aiming to reduce.

Results
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4.2 Costs of the Norsjö project
(Paper II)
The total cost for a normal year was es
timated at 467 330 SEK in prices of 1988
(Table 7). About 80% were direct costs
and about 50% of the total cost was paid
by the health care sector. Indirect costs for

the participation in the screening were
included (87500 SEK or approximately
19%). The cost can be translated into an
annually necessary taxation level of
approximately 200 SEK per tax payer in
Norsjö in prices of 1988.

TABLE 7. Estimated budget for "a normal year" in Norsjö. (Prices in 1988
Swedish Crowns = SEK)
Costs (SEK)

Component
A

B
C
D
E

Screening and follow-up visit, 250 participants
Doctor
Nurses, assistant nurse
Secretary
Laboratory costs
Participation time costs
Diet advisory service
Dietician
Marketing of groceries
The municipality
Study circles

133 000
32 000
80 000
33 000

Total

467 330

23 970
33 660
19 200
25 000
87 500

4.3 Willingness to accept tax reduc
tions as compensation for a
stopped project (Paper II)

reduction between screened and non
screened people.

Eighty-six percent of the respondents pre
ferred continuation of the project rather
than an annual tax reduction of 900 SEK
The results also showed that people do
not discriminate between the three levels
(300/600/900) of tax reduction over the
range chosen. There was no significant
difference in willingness to accept a tax

4.4 What effects are valuable from
the citizen’s perspective? (Paper
HI)
The effects can be divided into two
blocks, firstly those effects that have a
collective nature and secondly those that
are more closely associated with the indi
vidual.

Results

Collective effects on WTP
Expectations about the programme effect
on community mortality had a strong
positive impact on WTP. Persons who
expected the mortality "in the district" to
fall were prepared to pay SEK 1800 more
than those who expected the mortality to
remain unaffected. This effect is by far
the strongest in the model.
A further variable used to measure expec
tations of collective benefits was whether
the project would lead to savings in public
health care costs. Expected savings are
positively related to WTP. If the mor
tality variable is replaced by the savings
variable in the model, those who expect
major savings are prepared to pay about
900 SEK more then those expecting no
savings.

Person-related WTP predictors
In general, little evidence was found of an
association between person related char
acteristics or expectations and WTP. The
estimated personal risk, anxiety, or
expected personal risk reduction did not
affect WTP in the expected directions.
There was no elevated WTP for persons
with a higher perceived risk relative to the
average person of the same age. Those
who were more anxious about their risk
than others were in general less prepared
to pay for the programme than others, a
result contrary to expectations. Those
who often think about their risk were on
average prepared to pay SEK 840 less than
those who never do. Not even high expec
tations concerning reduction of the per
sonal risk for cardiovascular disease
affected WTP. There was neither any dif
ference in WTP between participants and
non-participants in the health investi
gation.
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4*5 Cost-efFectiveness and equity in
the Norsjö project (Paper IV)
Mean serum cholesterol levels decreased
by 1.0 mmol/L in men and 1.4 mmol/L
in women in Norsjö between 1985 and
1990. There was no change in blood
pressure or smoking in either men or in
women. In the reference area, the only
significant change was a decrease in serum
cholesterol by 0.2 mmol/L in women.
In all groups, except in men aged 50 and
women aged 40 the predicted cumulative
incidence fell significantly during the
period. The predicted risks also followed a
plausible sex and age pattern. The
decrease in cumulative incidence corre
sponded to 4.5 cases (fatal and non-fatal)
per year in the Norsjö population in the
age range 25 to 64 years. No difference in
risk reduction between social groups was
detected.
Under the assumption of a causal rela
tionship between low serum cholesterol
and increased mortality, the yearly excess
mortality in Norsjö caused by low choles
terol was estimated at 0.04 cases.
Total societal costs were estimated at
£363 000 for ten years (1985-1994), and
the basis for this calculation was the costs
reported in Paper II. In Table 8 the net
cost (net cost = costs - savings) per year of
life saved in a societal and a health care
system perspective respectively is shown
under three different assumptions regar
ding the trend during the period 19911994. In the alternative "plateau" the
trend towards lower cholesterol comes to
an end in 1990, but remains at the 1990
level during the whole period. In the
second alternative (return), cholesterol
levels revert after 1990. In the third alter
native, the plateau prognosis is corrected
for regression dilution bias (Law et al.
1994a).

Results
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TABLE 8. Cost-effectiveness in the Norsjö programme - £/year of life saved (r=5%).
"Plateau"

Cost components:
Health care system
costs - savings
Total societal
costs - savings

4.6

Alternative:
"Return"
"Plateau" compensated
for regression dilution
bias

3700

4050

1650

1200

1950

<0

The trade-off between equity
and efficiency in health policy
(Paper V and VI)

Health maximization was rejected both in
the pilot study (Paper V) and in the main
study (Paper VI). When the foregone

effects were 10%, about 2/3 of the
respondents preferred the more equitable
programme or judged them of equal
value, both in the prevention and rehabilitation scenarios (Table 9). However,
when the sacrifice grows the support for
the efficient programmes increase.

TABLE 9. Response frequencies in the choice between a more efficient and a more equitable
programme.

Scenario and foregone effects

Prevention of myocardial infarction:
*10% preventable cases foregone (pilot study)
*10% preventable cases foregone (main study)
*20% preventable cases foregone (main study)
*30% preventable cases foregone (main study)
Rehabilitation of long-term sick leave
*10% rehabilitabie cases foregone (main study)

Preferred the more
efficient programme

Preferred the more
equitable programme,
or judged them of
equal value

31%
42%

69%
58%

53%
58%

47%
42%

30%

70%

Results

The answers were associated with sex and
political affiliation. Women have stronger
sympathies for the more equitable pro
grammes. Three out of four Conservatives
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choose the more efficient prevention pro
grammes, while three out of five members
of left-wing parties choose the more equi
table programme.
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5.

GENERAL DISCUSSION

5.1 The health economic evaluation
of community-based interven
tion against CVD
There are reasons to revise the review pre
sented in Paper I. It was written in 1992
and treated life-style changes in general.
Some further studies of community-based
interventions have been published since
our article was written.
Out of well-known community-based
CVD interventions, only Swiss National
(Leu and Schaub) has conducted a more
comprehensive economic evaluation,
however not published in English. North
Karelia (Nissinen et al. 1986, Nissinen et
al. 1992) has conducted an analysis of the
hypertension sub-programme. Also an
analysis of the decline in indirect cardio
vascular disease costs caused by the project
is undertaken (Kottke et al. 1982). Heart
Beat Wales (Phillips and Prowle 1993),
Stanford 5 Cities (Altman et al. 1987)
and Pawtucket (Nelson et al. 1989) have
evaluated their quit smoking sub-pro
grammes.
Swiss National and Heart Beat Wales
have done cost-benefit analyses, North
Karelia a cost-utility analysis while the
other two have done cost-effectiveness
analyses with "quitters" as the effect
measure. North Karelia reports a costeffectiveness ratio of $4628 per QALY
while both Heart Beat Wales and Swiss
National report net savings.
Two theoretical based studies of commu
nity-based cholesterol interventions can be
identified. Kristiansen et al. (1991) have
conducted an incremental analysis of
three different strategies showing that the
cost per QALY is £12 for a pure

community-based
strategy.
When
screening and diet treatment are added,
the incremental cost per QALY is 12400.
In the third step also drug treatment is
added, and the cost rises to £111 600 per
QALY.
In the UK, a theoretical study of the costeffectiveness of opportunistic cholesterol
screening was undertaken by the Standing
Medical Advisory Committee (DHSS
1990). This analysis is very extensive, and
e.g. the result from the incremental
analysis from Norway is confirmed. The
cost per QALY for the diet component in
the programme is £176. If drug therapy is
added for people with extremely high
cholesterol, the incremental cost per
QALY rises to £19000. The age depen
dent pattern found in Paper IV is also
confirmed. For a programme with an age
range from 40 to 69 years, the cost per
QALY is £2979. If the age group 25-39
years is added, the incremental cost is
£28560 per QALY.
In the North Karelia study, effects on
fatal stroke and myocardial infarction
were counted (Table 10). The study from
Heart Beat Wales has estimated effects on
reduced morbidity and displaced mor
tality in coronary heart disease, lung
cancer and chronic bronchitis. Leu and
Schaub have calculated the effects on sev
eral diseases. The two theoretical choles
terol lowering studies from the UK and
Norway only account for coronary heart
disease, even if it is most likely that
changed eating habits have a favourable
effect on cancer incidence.
In the Norwegian study, it was arbitrarily
assumed that the quality of life was
reduced by 0.2% when an individual was
identified as being at risk for premature
death due to a serum cholesterol concen
tration > 5.0 mmol/L.

TABLE 10. How are consequences of lifestyle changes handled in economic appraisals of community-based interventions against CVD?
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The social diffusion is paid attention to in
one study (Tillgren et al. 1993). The
study evaluates a smoking contest, which
was a part of the Stockholm Cancer Pre
vention Project. The cost per year of life
saved range from $200 to $1200, and it is
argued that this ratio drops by about 15%
if the diffusion effect is included.
The conclusion that can be drawn from
this review is that very few studies are
conducted and our knowledge about the
cost-effectiveness in these kinds of projects
is limited. More subtle consequences like
well-being, anxiety, social diffusion or the
economic consequences for the individual
if he quits smoking are generally not
included, although the latter problem is
discussed in the literature (Markyanda
and Pearce 1989, Elleman-Jensen 1991).
More comprehensive analyses of health
consequences are also lacking, a corollary
of the absence of useful epidemiological
models.

5.2 Costs and savings in the Norsjö
programme
From two different aspects the cost of the
community interventions is important.
First, knowledge about this is a necessary
condition for cost-effectiveness or costbenefit analyses. Second, costs can be
interpreted as a proxy measure of the
exposure level. A problem when evalu
ating community based intervention is to
assess the relationship between exposure
and effects. This is due to the very dif
ferent character of the means (e.g. mass
media campaigns, marketing of groceries,
health checks) used to expose the popu
lation. In the lack of a summary physical
measure of exposure, I would like to pro
pose costs per inhabitant as a summary
measure for the intensity in the commu
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nity intervention. I have elsewhere tried to
estimate the cost per inhabitant in some
well-known interventions, and the
following observations can be mentioned
(Lindholm 1995).
Several projects have reported cost figures,
but descriptions of the methods used for
the estimations are incomplete. One
exception is the Minnesota Hearth Health
Programme, which has conducted a solid
replication study (Davidson 1988).
The reported costs per inhabitant and
year vary considerably. This is partly due
to a more careful estimation of costs in
some interventions, but probably there is
also a real difference in the amount of
resources used. The cost in Norsjö is 2-4
times larger than the reported costs in the
USA projects, out of which Minnesota
has made an ambitious estimation. One
reason may be that in Norsjö participated
95% in the screening, while Minnesota
calculated with a 60% rate in the most
resource demanding alternative. A second
reason could be the very small scale of the
Norsjö intervention. The target group in
Wales was a couple of million people
while in Norsjö it was 5500. For instance,
an intervention requires administration,
however small the target population is.
On the one hand, the small scale can be
seen as a disadvantage since the interven
tion gets more expensive. On the other
hand, there may be a kind of threshold in
community interventions, which the
exposure level must exceed before living
habits are influenced. Evans talks about
"communicable behaviour", meaning that
the proportion willing to engage in an
activity such as jogging is a function of
the proportion perceived as engaged
(Evans 1984). If we think that nearly all
others participate, our willingness to par
ticipate increases. If this theory is correct,
the cost-effectiveness can be very good,
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not in spite of, but thanks to, high costs,
at least if they represent a high level of
exposure.
Another important part of the cost-effectiveness study is the estimated savings due
to prevented cases of myocardial infarc
tion and angina pectoris. We used esti
mates from recent Swedish cost-effectiveness analyses (Johannesson et al. 1991,
SBU 1994). Costs for myocardial infarc
tion were estimated in connection with
drug trials, while the basis for the costs of
angina pectoris appeared more uncertain.
However, quite recently a new Swedish
study of the costs of angina pectoris was
published (Andersson and Kartman
1995). To summarize, they found that
the direct costs were approximately
50 000 SEK/year during the 5 years
following the diagnosis, and after that the
costs were approximately 30 000
SEK/year. In our study (Paper IV)» we
assumed that the costs during the incident
year were 20 000 SEK and after that 7000
SEK/year. Hence, it seems likely that we

have largely underestimated the direct
savings following from the prevention of
angina pectoris. A correction of the study
in this part would give more favourable
cost-effectiveness ratios than presented in
our paper.

5.3 What effects o f the Västerbotten
Intervention Programme are
important to people?
At least two dimensions are necessary
when we want to describe the effects of a
community-based intervention program.
Firstly, the different consequences and
secondly, the distribution of these. In a
top-down perspective, we study the dis
tribution between classes, sex and regions.
In the willingness-to-pay study, we
instead used the individual’s perspective,
and asked about expected effects and who
they accrue to - the respondent, the
respondent’s family or society.

TABLE 11. A two-dimensional classification of consequences.

Kinds of consequences:
Benefits:
Reduced mortality risk
Reduced morbidity risk
Increased well-being
Increased savings
etc.
Disbenefits:
Costs
Anxiety
etc

Accrue to/fall upon:
Myself My family Society
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In principle, every individual's answers
can be classified according to the matrix
in Table 11. If a person's answer pattern
extends from north-east to south-west,
altruistic concerns play an important role.
The answer pattern in the interview-study
(Paper III) had altruistic features. Expec
tations regarding both decreased mortality
in the community and increased savings
in the future health care were strong pre
dictors of high willingness-to-pay. Also
the fact that willingness-to-pay among
non-participants in the screening was as
high as that of participants speak in
favour of an altruistic hypothesis. Neither
was any association found between expec
tations regarding personal risk reduction
and high willingness-to-pay in the inter
view study.
One possible explanation, beside altruism,
for the observed pattern is the time
dimension in prevention. In the interview

study, the health check was in the past.
Looking back, people without risk factors
were satisfied with the check and the
information it had given. Hence, they
found the programme valuable and were
prepared to pay taxes for it. Since they
had no risk factors, they were not anxious,
and they did not think that the risk for
them to contract a disease decreased
because of the programme.
Both the willingness-to-pay study (III)
and the willingness-to-accept study (II)
used taxes as the payment vehicle. The
question about the form of financing was
investigated in the interview study
(Brändström and Lindholm 1993). Three
scenarios were presented (Table 12). The
results from A and B are presented in
Paper III. However, also the willingnessto-pay for a private, fee-based scenario
was estimated.

TABLE 12. Willingness-to-pay for different scenarios.
Scenario
Characteristics:
Financing
Ownership
Access
Cholesterol reduction
Prevented cases
Willingness-to-pay
-tax (SEK)
-fee (SEK)

A
Tax
Public
All
5% average
Presented

B
Tax
Public
All
10% average
Presented

650

1400

C
Fee
Private
Members
10% average
Not presented

500
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After B, scenario C was presented and the
components of the private programme
were described. It was emphasized that
this programme differed from B by being
a fee-based health-club open to members
only, but that everyone could be a
member. The willingness-to-pay drops by
900 SEK between B and C (Table 12).
However, it is necessary to interpret the
difference in WTP between the pro
grammes with caution, since there may be
some confounding factors. First, respon
dents were public employees and they
could have treated the public programmes
with a special favour. Second, the ques
tion regarding a private programme was
hypothetical and the number of prevented
cases could not be presented, since they
depend on the number of people joining
the club.

Can we trust WTP-measures?
The discussion above raises the general
question concerning the validity of WTPmeasures. One can say that a willingnessto-pay study of health care is an attempt
to create a hypothetical market in an area
which in real life turns out to be inappro
priate for market solutions. This dilemma
is not unique for studies of health care. It
is also valid for e.g. environmental issues.
Only when the market does not work in a
satisfactory way, is there a need for costbenefit analyses.
Willingness-to-pay is a controversial
method among economists (Mitchell and
Carson 1989 , Hausman 1993). In health
economics, cost-effectiveness and costutility analyses are much more common.
One reason, I assume, is that these two
types of analyses fit better together with
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the medical research traditions. They are
to a great extent based on expert judge
ments. "If blood pressure decreases with X
mm Hg, Y number of strokes will be pre
vented in a specified time period". It is
hardly controversial to argue for the need
of some complementary information
regarding benefits and disbenefits in a
broad perspective, and based on the
patient’s, participant’s and citizen's expe
riences and set of values. Qualitative
research is the most important part of that
tradition, but I can even see similarities
between qualitative research methods and
some willingness-to-pay studies. Both
methods are used to reveal and make sense
of the individual's considerations and
decisions. The most important difference
may be the use of a "deciding question" in
willingness-to-pay studies. The interview
concerns a lot of aspects of the pro
gramme, and after those questions the
respondent is faced with the deciding
question: "If you add pros and cons, is
this programme worth 200 SEK in tax?"
Regarding the design of willingness-to-pay
studies, different opinions are represented
among researchers. Also relevant in this
connection is the use in the U.S. of willingness-to-pay (contingent valuation) in
litigations arising from oil spills. After the
Exxon Valdes disaster in Alaska, some
important critical research was funded by
Exxon (Hausman 1993). However, in
1993 a panel of economists with KA
Arrow as chairman presented some guide
lines for contingent valuation studies of
non-user values (NOOA 1993). Below, I
have tried to summarize the guidelines,
and compare them with the design used
in our studies.
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TABLE 13. Design of the willingness-to-pay/accept studies
NOOA

Paper II

Paper III

Setting

Norsjö

Umeå

Pay or accept

WTA

WTP

WTP

Payment vehicle

Tax

Tax

Tax

Question format

One bid

Open ended
bidding game

One bid, like a
voring-ballot in a
referendum

Collecting infor
mation

Mail

Personal inter
view

Personal inter
view

Sample

Users and future
Middle-aged
users (=general public employees
population 30-60 invited to health
years)
checks

General popula
tion

Scenario with
anticipated effects

No

Yes

Yes

Participation rate

77%

83%

High

Size

409

98

None of the studies in this thesis satisfies
all the recommendations and it can not be
excluded that the levels of WTP/WTA are
overstated. However, the monetary values
are far from randomly assigned, and some
conclusions can be made. It seems as if
the typical respondent is guided by
"public interest". He considers both the
consequences for himself and others.
People regard the intervention pro
grammes as part of the community wel
fare policy. It should be open to all and
financed by taxes. Any association be
tween initial personal risk, expected risk
reduction and WTP was not found. It is
likely, that part of the explanation to this
perhaps surprising result is to be found in
the time for the interviews (after health
check), the value of the information from

the screening and the importance of col
lective effects.

5.4 Why not "real mortality data"
from Norsjö?
Two of the papers in this thesis (III, IV)
are partly based on predictions from
epidemiological models. Especially the
results in the cost-effectiveness analysis
depends on predictions, and the validity
in this kind of forecast must be discussed.
The common strategy for the epidemio
logical evaluations in these communitybased CVD interventions is risk factor
screening and follow-up of morbidity and
mortality. The only of the well-known in-
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mortality trends. Unfortunately, I have a
more pessimistic view of the possibilities
to show changes in mortality and will
therefore in the following section
elaborate my arguments. I would
especially like to discuss the time relation
between exposure and effect and the
classification of exposure.

terventions that hitherto has published
both risk factor and mortality data is the
North Karelia (Nissinen et al. 1988,
Puska et al. 1983, Salonen et al. 1983,
Tuomilehto et al. 1980, Tuomilehto et al.
1986, Vartiainen et al. 1991). However,
the planned follow-up of morbidity and
mortality reveals the twofold ambitions in
these interventions (Assaf et al. 1987,
Fortman et al. 1995, Murray 1995, Shea
and Basch 1990). The first is to change
the levels and distribution of risk factors,
and the second is to show the influence
on morbidity and mortality. All the plans
for monitoring changes in morbidity and
mortality in a way yield the ultimate
criteria for success, measurable decreases
in morbidity and mortality. Accordingly,
forecasts can be seen as a kind of tempo
rary evaluations which can be validated in
the future by measuring the "real"

Time relation between exposure to intervention measures and effects
Estimations from the cost-effectiveness
analysis of the Norsjö-programme (Paper
IV) is used as an illustration (Table 14).
The dominant component in the Norsjö
intervention is cholesterol lowering, and
the time relations between reduced choles
terol and decreased risk are derived from a
study by Law et al. (1994b).

TABLE 14. Expected variations in the odds ratio due to the length and location of the follow-up
period in Norsjö.
Period:

Diseased

Not
diseased

Reference
area

200

2400

Intervention
area

184

2416

Reference
area

300

2300

Intervention
area

262

2338

Reference
area

200

2400

Intervention
area

164

2436

Prevented
cases

years 1-10
16
years 1-15
38
years 6-15
36

Odds ratio

1.09

1.16

1.24
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The odds ratio varies clearly between the
three alternatives. The extension of the
follow-up period from ten to fifteen years
increases the ratio, but at least equally
important is the introduction of a five
year lag-time. Accordingly, a "wrong"
specification of the follow-up time and/or
localization causes a serious dilution in the
strength of the association, and makes it
perhaps impossible to show a significant
reduction in ”real” mortality data.
Who are exposed to the intervention
measures?
The trial design compares the intervention
area with the reference area, assuming
that the first population is exposed and
the second is not exposed to the measures
that constitute the intervention.
It is well known that successful interven
tion measures give rise to a diffusion
process. The successful results from the
follow-up in North Karelia invited others
to imitate the project (Tuomilehto et al.
1986). The Heart Beat Wales initiative
was rapidly noted and implemented in the

reference area (Nutbeam et al. 1993) The
"green keyhole" was introduced in
Norsjö, but is now spread over the whole
country due to support from the National
Food Administration in Sweden. The
assumption that all people in the inter
vention area are exposed and none in the
reference area is consequently unrealistic.
This misclassification regarding exposure
also causes a dilution in the association,
and reduces the chance to show signifi
cant differences between intervention and
reference areas.
The logic in evaluation o f communitybased intervention.
Beside the epidemiological (quantitative)
evaluation, most of the community-based
CVD interventions in Europe and USA
also initiate qualitative, process-oriented
analyses (Altman 1986, Flora et al. 1993,
McGraw et al. 1989, Pirie et al. 1994).
The ambition in these interventions seems
to be an evaluation including all the links
in the assumed causal relationship, sim
plified and described in figure 3.

Measure —►Knowledge —►Attitude — ►Behaviour —►

Risk —► Disease

FIGURE 3. Assumed causal relationship in community based interventions.

If the evaluation covers all the links in the
assumed causal relationship, it must deal
with two very different research question,
formulated by Norell (1992 p 92):
"Some intervention studies are conducted,
however, with an objective completely differ
ent from that o f studying the association
between exposure and disease, e.g. to study

the power o f penetration o f the interven„
n
tion.
•

Power of penetration in an intervention is
the extent to which exposure conditions
change. I f , for example, the intervention
consists of vaccination, the power of pene
tration may be high. If the intervention
consists of information aimed at changing
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habits in the long term, the power of
penetration is, as a rule, considerably low.
In my experience, evaluators of commu
nity-based interventions try to answer
both the questions described by Norell.
Hence, the evaluation gets the following
logic structure:
(1) If smoking decreases, mortality
decreases
(assumption regarding
association)
(2) Smoking decreases due to the inter
vention
(assumption regarding
penetration)
(3) Mortality decreases in the intervention
area due to the intervention (conclusion
regarding effect)
All of these three statements can be true
or false, and they can be empirically
tested. But they are logically connected,
which means that not all true-false com
binations of 1,2 and 3 are possible. If 1
and 2 are true, it follows as a deductive
conclusion that also 3 is true (Hempel
1990).
If an empirical test does not support
statement three, at least two different
interpretations are possible. On the one
hand the accuracy in the empirical
measurement of mortality changes can be
called in question. On the other, the
accuracy can be judged as satisfactory,
which implies that statement 2 or 1 or 2
and 1 are false. For example, if one argues
that the North Karelia project did not
have any impact on mortality and that the
monitoring of mortality is done with
satisfactory accuracy, one must also argue
that smoking did not decrease by 28%
and/or that the assumed association is
false (Puska et al. 1983).
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In my opinion, measurable changes in
mortality is a very doubtful indicator of
success in this kind of community inter
vention. First, the implementation period
ranges over several years. Information
during the first year reaches only part of
the population. Next year’s information
reaches another part and so on. The
behaviour of some people is easy to
change, but the change may not be
durable. Others change their behaviour
only after careful consideration. The
course of changing comes sneaking and is
drawn out over many years. Second, as
discussed earlier, there is a lag-time
between decreased risk and decreased
mortality. A short and too early located
follow-up period causes a dilution of the
measurable association. Third, misclassifications regarding exposure in both inter
vention- and reference populations also
cause a dilution effect in the association.
Fourth, other causes apart from the inter
vention influence the mortality during the
follow-up period. These circumstances
together create a kind of vicious circle.
Implementation takes several years, and a
lag-time must pass before the mortality
effects can be expected. During that time,
the activities diffuse to the reference area,
and the problems of misclassification
increase, and at the same time there is a
secular trend of decreasing cardiovascular
mortality in all countries in Western
Europe.

5.5 Can we accurately predict
changes in incidence in Norsjö?
Observational and longitudinal studies
have given valuable information regarding
e.g. smoking, but they are generally con
sidered to yield only weak evidence con
cerning the effects of intervention. It is
argued that the elimination of a factor
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associated with a high risk (e.g. serum
cholesterol) does not necessarily cause a
decrease in the risk to the level of non
exposed.
However, the importance of the observa
tional studies depends on how we imagine
the process of changing the distribution of
a risk in a population. A decreasing risk
factor mean in a population corresponds
to changed proportions of those exposed,
ex-exposed (=formerly exposed) and non
exposed (=never exposed). If the
population mean decreases the first years
after the start of the intervention, this
corresponds to a flow of individuals from
the exposed to the ex-exposed category. It
was recently shown that the risk for CHD
in such a flow from exposed to non
exposed decreased by 31% and the total
mortality risk decreased by 22% (Shepard
et al. 1995). However, in an intervention
that is successful in the long run the pro
portions between the groups will shift,

because the inflow into the exposed group
declines. In Norsjö, the cohort born in
1945 had high serum cholesterol levels
when they were 40 years old (Figure 4).
They changed after the start of the inter
vention eating-habits and moved from the
exposed to the ex-exposed group. The
cohort born in 1955 may have low levels
when they turn 40 since they have never
established unhealthy eating-habits, and a
large proportion must be regarded as
never exposed for the risk factor (non
exposed). Thus, risks for non-exposed in
observational studies must be more rele
vant for this cohort than risks for ex
exposed when effects on incidence are
estimated. Accordingly, if one wants to
estimate the effects of a long-running
intervention, observational data seem to
be more relevant than data derived from
intervention studies, e.g. drug trials aimed
at reducing cholesterol levels.

S C h o l
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FIGURE 4. The difference in serum cholesterol development between a cohort born in 1945 and
a cohort born in 1955.

An analysis of changes in risk factors and
in mortality in eastern Finland has been
published recently (Vartainen et al. 1994).
The decline in mortality that one can

expect on the basis
factors is predicted
model, and then
observed mortality

of the decrease in risk
in a logistic equation
compared with the
changes. The model
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predicts a 44% decline in IHD among
men from 1972 to 1992 and the observed
decline was 49%. Approximately 75% of
the decline is explained by the three
"classic" risk factors, and almost half of
the decline was associated with the
decrease in serum cholesterol. The authors
claim that the results show the success of
the population strategy in Finland. These
changes in Finland took place during 20
years, and it seems likely that they
followed the pattern in figure 4. During
the first year, the proportion ex-exposed
increased while the proportion exposed
decreased. However, when younger ageclasses grew up, the proportion non
exposed increased, since they never began
to smoke or to use butter on the bread. In
these age-classes the serum cholesterol
never reached the levels associated with
excess risk. This long-time effect from
prevention ought to be uncontroversial,
since it only depends on the fact that a
high level of serum cholesterol cause an
excess risk for disease. Nothing is assumed
regarding the effects of lowering
cholesterol.
The model used for the predictions in
Paper IV, which was taken from the
observational Framingham study, is a
logistic risk function.
The logistic model consists of two parts,
the intercept term and the regression
coefficients. The underlying incidence
rate in the population from which the
logistic equation was derived is reflected
in the magnitude of the constant intercept
term (Kinlay et al. 1992). Therefore, a
logistic equation from a population with a
high incidence would be expected to
overestimate the number of events for a
population with a lower incidence, and
vice versa.
The validity of the Framingham risk
function in a Swedish population has
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been assessed in a report from the Swedish
Council on Technology Assessment in
Health
Care
(SBU
1994).
The
Framingham risk function was compared
with functions derived in two studies
from the Gothenburg region (Svärdsudd
and Tibblin 1979, Sigurdsson et al.
1984). For both men and women, the
comparison shows that the Framingham
functions predict a substantially higher
cumulative incidence when the risk factor
burden is low. When the burden is high,
Framingham and the Swedish functions
predict approximately the same cumula
tive incidence. However, the writers of
the report from the Council of Techno
logy Assessment (SBU 1994) judge the
Framingham function to be useful in their
cost-effectiveness analysis, despite the fact
that they expect an overestimation of
effects when it is applied to the Swedish
population.
The aim of the logistic model in the costeffectiveness context is to predict the
change in cumulative incidence when the
level of risk factors in the population is
changed. An accurate model correctly
predicts the change in number of CHD
cases in a population during a specified
time period. Hence, the slope of the
function is more important than the
intercept term.
Let us look at data (SBU 1994, Svärdsudd
and Tibblin 1979), which present esti
mations of the risk of CVD if no risk
factors or one or two etc. are at hand.
Their analysis contains four different risk
factors; diastolic blood pressure, serum
cholesterol, smoking and left chamber
hypertrophy. Hence, several different
combinations occur on each level of risk
factors. Therefore, I have estimated the
mean risk at the different levels as well as
the incremental risk when an extra factor
is added (Table 15).
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TABLE 15. Mean and incremental risk (CHD) for five different risk factor levels according to
the Framingham study and the Gothenburg study of men born in 1913 (adaption of data pre
sented in SBU 1994).

Risk factors

________men born in 1913_______________ Framingham, men______
mean risk, %
incremental risk
mean risk, %
incremental risk
-

6

-

3.8

2.8

11.5

5.5

Two

9.5

5.7

19.5

8.0

Three

21.8

12.3

31

11.5

Four

43

21.2

45

14

None

1

One

The incremental risks are compared, and
they are larger for the Framingham func
tion on the level of one and two risk
factors, equal on the third level and sub
stantially larger for the Gothenburg func
tion on the four risk-factor level. If the
Framingham function is used to predict
the cumulative incidence of CVD in the
Gothenburg region, it will certainly result
in an overestimation. On the other hand,
when the Framingham function is used to
predict the decline in cumulative
incidence caused by a reduction in
smoking or blood pressure it can, as I
judge it, result in an over- or underesti
mation. It all depends on the slope of the
risk function in the segment where the
risk burden changes.
Yet, it always seems hazardous to use risk
functions derived from other populations
and every choice can be criticized. For
instance, it can not be taken for granted
that another Swedish function, e.g. from
Gothenburg, has a good predictive power
in the Norsjö population. The Norsjö
area has an 80% excess mortality rate for
men compared with the national average,
and 50% higher age standardized rate of
coronary events than the Gothenburg

region (Tunstall-Pedoe et al. 1994).
Therefore, it seems likely that the
Framingham function will fit the Norsjö
population better than the Gothenburg or
the national population. Furthermore, the
Framingham function has an unusual
advantage in that it covers a wide range of
ages and both sexes (Chambless et al.
1990).

5.6 What consequences are not
accounted for in the Norsjöproject?
The C/E-ratio depends on the amount of
resources used and the amount of
"effects" produced by the programme
under evaluation. As was discussed in
section 5.2, the amount of resources used
by the Norsjö programme seems to be
considerably larger in comparison with
corresponding (uncertain) figures from
similar interventions. Regarding the
denominator, the validity is a little bit
more complicated to judge. One kind of
possible shortcoming has to do with the
relevance and precision in the effect
measure used (in this case saved life years),
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and these aspects have already been dis
cussed. Another kind of potential short
coming stems from the fact that some
effects are excluded from the model.
Therefore, in this section I will discuss the
kind of effects that might be missed in the
analysis.
Drummond et al. (1993b) discuss the
selection of end points in economic
evaluations of coronary heart disease.
They note that a lot of different end
points are common, and argue that
"difference in end points not only preclude
comparisons o f the results o f different studies
they imply different analytic perspectives and
data requirements. The more ambitious
analyses, though potentially more relevant in
certain situations, may require more
controversial assumptions, thereby reducing
confidence in the estimates produced"
(p 184).
In the article by Drummond et al. the
three measures nCHD-free life years

gained”, "life years gained" and "quality
adjusted life years gained" are compared.
The difference between the measures con
cerns the value of years post-CHD. A
CHD-free life year implies that the value
of a year post-CHD is zero, and a year
pre-CHD is equal to one. Accordingly,
the value of years after a non-fatal myo
cardial infarction is zero, and the preven
tion of an infarction, during the study
period, gives an effect of one times the
actual number of years. In the case of life
years gained, only fatal events are
counted. The life before a fatal event is
valued at one, after the event at zero. In
the case of QALY’s, every year has an
assigned value between zero and one,
depending on whether it is lived with or
without CHD. The results from the costeffectiveness analysis depend to some
extent on the chosen effect measure, and
discussions concerning this sensitivity are
called for.

TABLE 16. Considered effects in "years of life-saved" (YLS).
A

Prevented fatal cases (CVD)

Yes

B

Prevented non-fatal cases (CVD)

No

C

Other negative effects due to the programme

No

D

Other positive effects due to the programme

No

Only fatal cases are included in years of
lives saved in Paper IV. If we instead had
used QALY's as effect measure, also B in
table 16 (non-fatal cases) would have been
included in the denominator. The only
consequence would be a more favourable
cost-effectiveness ratio. It is elsewhere
estimated that YLS can be converted into
QALY’s with a factor of 1.05 in the case

of CHD (DHSS 1990). Accordingly, the
analytical problems arise from C and D,
other negative and/or positive effects.
Hence, it will be the net balance between
C and D which has to be added or
subtracted from the positive sum of B.
Cairns and Shackley (1993) argue, that
the choice of effects to be included in an
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evaluation, and that the values to be
placed upon such effects, are all to some
extent normative issues. For instance, they
discuss anxiety and the role of informa
tion. It is generally assumed that the
information is not valued per se, but
rather that the value is derived from its
contribution to informed decision-making
subsequent to the screening test. As was
mentioned in the background section, this
assumption has been challenged by
Berwick and Weinstein (1985).
Both the occurrence and consequences of
anxiety and the value of information were
included in the interview study (presented
in Paper III ), and our intention was to
use these aspects as independent variables
in the regression models. However, the
variation in the answers was nearly non
existent (unfortunately from a statistical,
but not from the intervention aspect).
Hence, they could not explain any varia
tion in WTP, and were therefore never
included in the models.
The degree of anxiety was investigated at
four different points in time; in connec
tion with the invitation, during the health
check, in connection with the presenta
tion of the results from the check and at
the time of the interview. Out of 78
interviewed persons, only one reported
strong anxiety from the time of the result
presentation and forward, and that person
had a very high cholesterol level, detected
by the check. Two persons reported
anxiety to some extent, and 75 had not
experienced any anxiety (Brändström and
Lindholm 1993). The value of the infor
mation that the individual received from
the screening was discussed during the
interview study, and nearly all (one excep
tion) judged the information from the
health check as valuable or valuable to
some extent. (Brändström and Lindholm
1993). The confirmative role of the health
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check seems also to be important, particu
larly in the large proportion of the
population without excess risks. They
experience the health check as support for
their present living habits.
As far as the studies in this thesis reveal,
the negative effects caused by the pro
gramme are negliable. The net of ”other”
effects (C and D in Table 16) is therefore
probably positive, and an addition of this
"net-value" would force our estimate in
Paper IV closer to the ”true" effects.
Accordingly, our estimates seem to be
conservative.
It can also be observed that the dominant
components in the cost-effectiveness
analysis (reduced mortality and savings
due to non-fatal events) were very strong
predictors of high WTP. The medical or
health economic "expert" perspective on
this programme thus seems to be recon
ciled with the participants expectations.

5.7 Can the Norsjö results be gen
eralized?
Some critical circumstances for a success
ful community-based intervention have
been favourable in Norsjö:
1. CVD-mortality in the Norsjö area was
high. The effects of an intervention
depend to some extent on the risk level
in the population. One reason is the
non-linear
relationship
between
changed risk factors and changed inci
dence. Another reason is psychological.
It seems easier to mobilize people if the
risk for disease is extremely high. A
community diagnosis at the beginning
of the 1980's showed the high CVD
mortality in Norsjö (Rosén 1987). As a
consequence the local politicians
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demanded some kind of action from
the health care sector.
2. An indication of the support for and
confidence in the intervention from the
Norsjö people is the screening partici
pation rate, about 95% during the
whole period. Nearly all people
received advice, and many may have
found it valuable.
3. Norsjö had the privilege to be the first
municipality where the Västerbotten
Intervention Project was carried out.
One consequence was intensive mass
media coverage. About 250 articles
were published in the years 1985-1988
(Brändström and Lindblad 1994).
4. Norsjö is a small rural area with stable
social conditions. The population is
homogeneous and almost everybody
has lived in Norsjö for a long time.
Everybody knows everybody. This is
probably important if messages and
behaviour are to be conveyed from
individual to individual.
5. The project was planned and imple
mented carefully, and enthusiastic
change agents were present during the
different stages.
If we sum up the conditions above
described from a cost-effectiveness per
spective, the only disadvantage is the
extremely high participation rate among
also the youngest age-group. About 1/4 of
the screening costs fall on the 30-year
group, but only a very small fraction of
the health benefits is attributed to this age
group.
The participation rate in the more urban
areas in Västerbotten (the towns of Umeå
and Skellefteå) is lower and in addition is
associated with age. Younger people par
ticipate to a lower extent than older.
From a cost-effectiveness perspective this
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age-related pattern is advantageous, since
the loss of costs is much greater than the
loss of health effects. It means that the
overall cost-effectiveness ratio improves
(assuming everything else is unchanged) if
participation rates in younger ages
decrease.
However, it seems hazardous to argue that
the intervention is possible to replicate in
larger cities and there expect similarly
good result. It can be noted that some
authors doubt the generalizability in
health promotion, since its results always
depend on social and cultural circum
stances (Cribb and Haycox 1989). Yet,
the results from the cost-effectiveness
study (IV) indicate that such interven
tions can be cost-effective even if the
health benefits are smaller than in the
Norsjö case. As earlier discussed, our
estimates have some shortcomings but are
consistently conservative. However, more
evidence on this issue will soon become
available. Both panel data and cross-sec
tional data from the year 1995 (the first
cohort will have been checked the second
time in 1995) are important for the
judgement of the long term effects in
Norsjö. Also results from the towns of
Umeå and Skellefteå must be analyzed.
After that we will be in a better position
to judge the generalizability of our
findings.

5.8 Health maximization rejected?
Three possible interpretations of the
equity and efficiency goals in Swedish
public health policies have been investi
gated in this thesis. In short: the health
maximization approach, the lexico
graphical approach and the trade-off
approach .
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The health maximization principle is
derived from utilitarian philosophy, in
which only the sum of happiness or utility
is attached a value, and the distribution
among the individuals is unimportant.
Efficiency in the context of health care is
often defined as health maximization
subject to limited resources, and thus the
objective when choosing between alterna
tive strategies is to achieve the maximum
health benefit possible (e.g. QALY's, pre
vented cases, saved life years). It is also
argued that the cost-per-QALY ranking
does embody a kind of equality, in that a
QALY is considered to be worth the same
to every individual (Drummond 1990).
A lexicographical order means that one
target is always ranked before another in a
certain way. That is, they are ranked in
such a way that a move towards the
achievement of one target (equity in this
case), however small, will always be
superior to a move towards the achieve
ment of any other target, however large
(Le Grand 1984, Rawls 1971).
A trade-off, finally, can be regarded as a
compromise between two targets, both
considered important. Thus an allocation
of resources with less equity and more

efficiency may be ranked higher or lower
than one of greater equity but reduced
efficiency, depending on the extent to
which each target is achieved in both allo
cations.
In the empirical study (VI) the interpre
tation of equity, embodied in the health
maximization principle, received weak
support. Similar results are found in other
studies, however with some different
methods (Williams 1988, Nord et al.
1995). Furthermore, an approach which
claims that only one value criterion is
necessary to capture all relevant aspects
needs much more unambiguous support
from
the
decision-makers,
than
approaches with more modest claims.
A lexicographical ranking seems to be very
difficult in health policy, since there is a
mutual dependence between efficiency
and equity. The only way to remove ine
qualities is to increase the amount of
health and allocate the incremental health
in a certain way. The consequences for
equity depends on the health gains, and
the two aspects cannot be judged isolated
from each other. It can also be argued
that an equity policy in many cases also
creates larger health gains. A hypothetical
case illustrates this (Table 17).

TABLE 17. Changes in risk factors and risk of disease in two hypothetical groups.

DBP
S-chol
Smokers (%)
CHD, prob 8years

time 1

Group A
time 2

dif.2-1

90
250
20
0.0433

90
200
20
0.0258

0
-50
0
-0.0175

time 1

Group B
time 2

dif.2-1

100
250
40
0.0578

100
210
40
0.0384

0
-40
0
-0.0194

Source: A logistic risk function based on the Framingham data was used for the calculation
(Kanneletal. 1987).
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Group B smoke more, have slightly higher
blood pressures but the same initial level
of serum cholesterol as group A. Accordingly, group B run a higher risk of cardio
vascular disease at time 1. Cholesterol
levels during an intervention decrease by
40 mg/dl in group B and by 50 mg/dl in
group A. However, the probability of a
CHD-event calculated on an epidemio
logical model based on the Framingham
data decreases more in the high risk group
B than in the low risk group A. This is
due to the exponential relation between
risk factors and risk of disease. If the
question is to intervene in group A or
group B, both efficiency and equity are
arguments for B. Accordingly, efficiency
and equity can in many cases be recon
ciled in the same programme. The
example shows also another aspect on
evaluation, the relationship between risk
factors and disease. If only risk factors are
considered, is seems as if equity decreases
(Table 17). Thus, assessing equity solely
based on intermediate data (risk factors)
seems hazardous. Hence, the assessment
of the effects on equity of an intervention
should be based on end points predicted
by epidemiological models.
If health maximization and lexicograhpical ranking are both rejected, then the
remaining interpretation is the trade-off
concept. About 70% of the responding
health care politicians are prepared to
forego health benefits in exchange for
equity. Furthermore, the support for the
more equitable programme dropped when
the sacrifice in the form of preventable
forgone cases increased, which indicates
that the equity target must be balanced
against losses in efficiency.
The concept of a social welfare function is
influenced by the equity arguments, but
also possible to reconcile with the utili
tarian tradition. The key, as I understand
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it, is the two levels in the concept. For
instance, suppose that social welfare
(second level) is a function of income
(first level). If we further assume that wel
fare is a decreasing function of income,
i.e. the welfare gained from the first
100 000 SEK a person earns is larger than
the marginal welfare when the wage
increases from 1 to 1.1 million SEK. If
this assumption is valid, the welfare in the
society will increase if we redistribute
income in a society from the rich to the
poor. Hence, a more equitable distribu
tion on the first level will increase the
total welfare measured on the second
level. Accordingly, we can say that utili
tarian thinking has an interest in equity in
an indirect way. A more equitable dis
tribution can increase the total sum of
welfare and is therefore desirable as a
means to a higher level of welfare rather
than as a principle of intrinsic value.
We have proposed the concept "health of
the nation" (Paper V) as a counterpart to
welfare, while "health" corresponds to
"income". The common assumption re
garding diminishing marginal utility
seems valid also for health. The same
reduction in the probability of falling ill
gives a larger contribution to "the health
of the nation" if the initial risk in a group
is high rather than low. Yet, it can be
noted that the methapor is not complete,
since health is not possible to redistribute.
However, I believe the construction of a
concept into two levels is also fruitful in
public health research. One level is the
individual's health and the second is "the
health of the nation". The distinction
between the levels can be illustrated by
our study. Certainly, the priorities set
have no relevance on the level of health of
individuals. To emphazise the equity
target in public health cannot mean that
doctors shall inquire about a patient's
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occupation before they treat, or not treat,
a suspicious myocardial infarction.
Hence, the relevance of our results is
restricted to resource allocation between
groups of anonymous individuals.
One question highlighted by the rejection
of the health maximization principle is the
use of cost-effectiveness or cost-utility
analyses in public health. The application
of health economic evaluation methods to
public health has been earlier discussed by
advocates of the discipline, and they have
stressed the need of an integration of
equity in the economic analyses (Jones
and Baker 1986, Cribb and Haycox
1989).
As shown, a majority of the politicians do
not opt for the most cost-effective alter
native, but this cannot be interpreted as if
cost-effectiveness ratios are useless as
information. Instead, to the common
subgroups age and sex must be added
social class (or education, occupational
status etc.) as well as information regar
ding the initial health distribution
between the groups. The evaluation of
such a matrix will be a bit more compli
cated, since it cannot be taken for granted
that the simple rule of health maximiza
tion is valid. In the short run, an evalua
tion based primarily on an intuitive trade
off between efficiency and equity is neces
sary, since I cannot see any other simple
rule that can take the place of the health
maximization principle. A possible risk
with intuition is that it maintains the
weak position of equity aspects in the
decision-making, since they are not given
the power, however irrational, embodied
in figures or simple rules of thumb.
In the long run, it would be worthwhile
with a certain measure of "the health of
the nation". This measure must embody
both efficiency and equity aspects like
both weight and length are captured into
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the body mass index. Possibly, the equity
measure (E) described in Paper V can be
used to adjust conventional health
measures to "equity adjusted health
gains". However, this kind of index is not
free from objections, e.g. they can work as
a black box and hide the underlying value
judgements. The whole issue will then
lose its political dimensions and will be
reduced to a kind of technical or mathe
matical exercise. Fortunately, this ques
tion does not demand any decision at this
stage, and therefore it may be wise to
gather further experiences from certain
measures of the health of the nation as
well as trade-offs based on intuition.

5.9 Public health policy in an uncer
tain world - paternalism or sins
o f omission?
High unemployment and/or inflation
levels are classic and current problems in
nearly all developed societies. However,
disagreement regarding solutions seems to
be very common within the political
sphere as well as in the scientific. Despite
this, the politicians have to act. No
politician who strives for reelection can be
passive, if unemployment or inflation
figures increase. The significance of these
problems justifies the potential risks
associated with measures possible to
realize.
The medical doctor faced with the
seriously diseased individual probably has
the duty to treat him or her, even if the
value of the procedure used is unknown
in a scientific sense. Cochrane describes
this:
"It can be argued that it is ethically ques
tionable to use on patients a procedure
whose value is unknown, but the answer is
that it is unethical not to do so i f the patient
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will otherwise die or suffer severe disability
and there is no alternative therapy ". (1989
p 23)
A typical problem in the public health
perspective (a 50% excess mortality
among blue-collar workers) seems not to
compel us to action to the same extent as
in the other two examples. The problem
can be ignored, and neither politicians nor
the medical profession runs the risk of
more serious criticism.
On the one hand, one can claim that the
same principles that guide treatment of
the individual at the same time must
guide public health policy in an uncertain
world. Since the target group for primary
prevention by definition is still healthy,
solely actions that cause only "favourable11
effects with certainty should be under
taken.
On the other hand, one can argue (as in
politics) that the significance of the prob
lem, the amount of possible gains and
losses determines if an uncertain action is
defensible. For instance, is the case of
excess mortality among blue-collar
workers a significant problem and can we
reasonably expect to contribute to its
alleviation? If so, some action is necessary.
A key question for public health is the
normative view on uncertainty, since all
possible action to some degree contains
uncertainty. As Rose writes:
”It needs to be better understood by the
public, by policy-makers, and by medical
scientists alike that we can never be certain
o f anything. Certainty is not a prerequisite
for action.” (1992p 111)
Swedish politicians specifically responsible
for health care (n=450) have recently been
investigated with regard to their ethical
considerations
and
judgements
in
deciding about preventive measures in
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public health in an uncertain situation
(Emmelin et al. 1996). In a questionnaire
study a hypothetical situation is described
where a local community has a 50%
excess mortality in a disease X compared
to the national average. The possibility of
preventing the disease through changes in
eating habits is stated but the scientific
disagreements are admitted and discussed
putting forward the indications that the
proposed intervention can increase the
risk of another disease, Y. Thus, the
scientific basis for decision making is that
a majority of researchers agree that a sig
nificant decrease in disease X but no effect
on Y can be expected if an intervention is
undertaken, whereas a minority of
researchers agree on the risk of increasing
disease Y. The politicians participating in
the study where confronted with five
alternative intervention strategies, ranging
from no intervention, over local interven
tions of different intensity to mainly
structural changes. They were also intro
duced to different chains of arguments
related to ethical principles combined
with different intervention strategies. Pre
liminary result show that when asked
about their preference of intervention
almost 100% of the politicians rejected
the alternative "no intervention" and
voted for some kind of action. This may
be interpreted as a preference of actions in
order to avoid the sins of omission.

Is the expected effect a possible tool fo r
decision-making in the public health
sector?
How good must the evidence be before an
intervention is recommended? It depends
on the consequences of making the wrong
decision, Rose argues and proposes the
construction of a balance sheet (1992). As
mentioned in the background section, for-
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mal models for decisions under uncer
tainty conditions make up a vast research
area (Raiffa 1968, Shoemaker 1982).
Probably, this ideas has relevance for
public health since actions typically must
be based on uncertain bases. In Table 18,
a formal model dealing with the uncer
tainty regarding the effects of cholesterol
lowering in populations is presented. I
have identified three very different
hypotheses:
1.

Lowering of cholesterol reduces the
incidence of CVD, but does not
increase the risk of cancer.

2.

Lowering of cholesterol reduces the
incidence of CVD, but increases
the risk of cancer.

3.

Lowering of cholesterol does not
reduce the incidence of CVD, but
increases the risk of cancer.

As for the Norsjö programme there are
two alternatives - either it can or it cannot
be realized. The net change in mortality
between these two alternatives is com
pared, first assuming that hypothesis 1 is
true, 2 and 3 are false. Under this
assumption the net change in yearly mor
tality is -0.92, which means that the
yearly mortality is 0.92 cases lower if the
programme is run as compared to if it is
not run. (The figures are from the
working material to Paper IV). If instead
hypothesis 2 is true, and 1 and 3 false, the
net effect is reduced to -0.88 since 0.92
cases of CVD are prevented and 0.04
cases of cancer induced. Finally, if the
third hypothesis is true and the first two
false, the only effect is that 0.04 cases of
cancer are induced.

TABLE 18. Possible outcomes of the Norsjö intervention. Net changes in yearly mortality.
Opportunity

Hypotheses
1. Lowering of
cholesterol reduces the
incidence of CVD, but
does not increase the
risk of cancer

Programme
No programme

2. Lowering of
cholesterol reduces the
incidence of CVD, but
increases the risk of
cancer

3. Lowering of
cholesterol does not
reduce the incidence of
CVD, but increases the
risk of cancer

-0.92

-0.88

0.04

0

0

0

However, our problem is that we don’t
know which of the hypotheses is true or
false. One solution to that problem is to
attach subjective probabilities to the
hypotheses (Table 19). In the first

"alternative” (belief in hypothesis 1) I
have attached the probabilities 0.9, 0.05
and 0.05 (the probabilities must sum to
unity). Accordingly, I have judged the
first hypothesis much more probable than
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the other two. In alternative B I have
judged the second as the most probable
and so on. In the last alternative, I judge
all three equally probable.

with the subjective probabilities in
Table 19 e.g. (-0.92x0.9) + (-0.88x0.05) +
(0.04x0.05) = -0.87.
The net effect on mortality is negative in
all cases, but near zero when the third
hypothesis is attached the highest proba
bility.

The results of this exercise is shown in the
column to the right in Table 19. I have
combined the outcomes from Table 18

TABLE 19. Expected net changes in mortality in Norsjö caused by an intervention. Different
subjective probabilities for the three hypotheses.
Alternatives

Expected net
change in mortality

Subjective probabilities
Hypothesis 1

Hypothesis 2

Hypothesis 3

Belief in 1

0.9

0.05

0.05

-0.87

Belief in 2

0.05

0.9

0.05

-0.836

Belief in 3

0.05

0.05

0.9

-0.054

Complete uncer
tainty

1/3

1/3

1/3

-0.5808

If we consider the results from a utili
tarian point of view, it is clear that the
programme ought to be realized. The
expected total sum of pain and suffering
in the world seems to be smaller if the
programme is carried out.
Arguments against the programme can
perhaps be derived from the principle of
autonomy. There is a moral obligation to
respect people’s right to freely decide.
One can argue that the individual’s right
is violated when authorities undertake a
tax-financed intervention aimed at
changing his or her life-style. This is an
argument against the whole community
intervention idea, whether it has potential
adverse effects or not. Yet, if adverse
effects cannot be excluded, I assume that

the violation must be considered as more
serious.
Another line of argument against the pro
gramme can be elaborated. Assume that
the risk for adverse effects is very small,
but yet they occur. Such an incident
would hurt the sake of life-style interven
tions. People would lose confidence in
advice given by authorities responsible for
public health. Therefore, the effects in the
long run from a public health policy
would be the largest, if the kind of inci
dents mentioned above are avoided. Thus,
only "safe" actions should be undertaken.
Other arguments can be elaborated on,
but I do not intend to do that. My expe
rience from public health is that people
arguing for action must have convincing
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arguments, otherwise they cannot receive
necessary support for their ideas. That is
good, and work for instance against
paternalism. But also people arguing
against action must have convincing
arguments. No action is a special case of
action.
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The view in medical ethics is primum non
nocere - above all, don’t hurt. This is
certainly a wise rule in the relationship
between patient and doctor, but hardly in
public health. It would cause too many
sins of omissions.
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CONCLUSIONS

• The health economic literature on
community-based interventions against
CVD is limited, while the literature on
life-style changes in general is
considerably larger. The consequences
of life-style changes are incompletely
handled in most studies, since only the
most obvious positive and negative
effects one can expect are included.
Probably this cause an underestimation
of the cost-effectiveness.
• The cost per year of life saved in the
Norsjö project ranged from £14 900 to
net savings, depending on different
assumptions. If total societal costs and
savings are included, which is consid
ered to be a main perspective, the ratios
range between £1 950 and net savings.
The project is accordingly cost-effective
in comparison with most other inter
ventions. The results varied between
sex and age groups, but not between
social groups. The class-related health
pattern was not eliminated, but all
classes benefited equally from it. From
the equity point of view, the project
deserves acceptance.
• The study on willingness-to-accept
lower taxes showed that 9 out of 10
preferred the continuation of the
project to reduced taxes. This indicated
extensive support from the people. This
support had hardly existed if many
people had experienced negative conse
quences from the project.

• The willingness-to-pay study showed
that the most import expectations con
cerned mortality on the community
level and future savings in health care.
The expert perspective in the costeffectiveness study thus seems to be
reconciled with the participants’
expectations.
• Several favourable conditions were
present in the Norsjö intervention,
which makes it difficult to generalize
the results to other populations. How
ever, several experiences can be drawn
and the programme demonstrates that
community-based CVD intervention
can be very cost-effective under favour
able conditions.
• The health maximization rule which
assumes that the distribution of health
benefits is unimportant is rejected by
approximately 2/3 of Swedish health
care politicians. Hence, cost-effective
ness studies must as a rule include the
distribution of cost and effects, and the
evaluation of such a matrix must be
based on an intuitive trade-off between
efficiency and equity aspects.
• The view of normative rules is strongly
associated with political affiliation and
sex. Men and Conservatives have a
much stronger sympathy for the health
maximization rule.
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