TNO Health Research

Kees Schaapveld

Ellen W. Bergsma

Jeroen K.S. van Ginneken
Harry P.A. van de Water

TNO Institute for Preventive
Health Care

Setting priorities
in prevention

December 1990

“On ne subit
pas Pavenir, on le fait.”

Georges Bernanos
(La liberté, pour quoi faire? 1953)

B
LT



Netherlands Institute for Preventive Health Care NIPG-TNO
P.O.Box 124

2300 AC Leiden

the Netherlands

Printed and published by NIPG-TNO
NIPG publication number 90.099

This report can be ordered from NIPG-TNO by tranferring f 40, U.S. $ 25 or
equivalent (without costs to the recipient) to account number 56.70.25.500 of
HGO-TNO Leiden at the Algemene Bank Nederland, Geversstraat 43, 2341 GA
Oegstgeest, the Netherlands. (Within the Netherlands: giro account number of
this bank is 9013).

Please state "NIPG publication number 90.099" and your name and address. Fee
includes handling and mailing.

CIP data for the Royal Library, the Hague, the Netherlands:

Setting priorities in prevention / K.Schaapveld et al

Leiden: TNO Institute for Preventive Health Care

Incl. references

ISBN 90-6743-183-4

SISO 614.5 UDC 614(492)

Keywords: prevention, priorities, health policy, the Netherlands

© 1990 TNO
All rights reserved. No part of this publication may be reproduced, stored in a
retrieval system, or transmitted, in any form or by any means, electronic, me-

chanical, photocopying, recording, or otherwise, without the prior written per-
mission of TNO.



CONTENTS

1. INTRODUCTION

Literature

2. MEASURING HEALTH, MORBIDITY AND MORTALITY
IN POPULATIONS

2.1
2.2
23
2.4
2.5
2.6
2.7

2.8

2.9

Introduction

Mortality

Life expectancy

Potential years of life lost

Morbidity

Disability-free life expectancy

Economic costs of morbidity and mortality

2.7.1 Direct and indirect costs of illness
2.7.2 Disease costing
2.7.3 Disease costing in the Netherlands

Distribution of morbidity and mortality

2.8.1 Geographic variations
2.8.2 Socio-economic variations

Discussion

Literature

3. HEALTH BENEFITS AND COSTS OF PREVENTION

3.1
3.2
i3
34
35

Introduction

How can gains in health be measured

Gains in life expactancy achieved by eliminating a cause of death
Models for assessing the health benefits of prevention
Preventability of health problems

3.5.1 Preventability of cancer
3.5.2 Preventability of cardiovascular disease
3.5.3 Preventability of genetic and congenital diseases

page

12
15
17
22
31

31
32
36

42

42
43

44

46

50

50
51
56
61
65

68
71
73



3.6 The costs of health benefits through prevention
3.6.1 Prevention and the costs of health care
3.6.2 The economic evaluation of health programmes
3.6.3 The economic evaluation of prevention programmes

3.7 Results of the economic evaluation of prevention programmes

3.7.1 Primary prevention
3.7.2 Secondary prevention

3.8 Is a rank order based on efficiency possible for prevention
programmes?

Literature

FUTURE DEVELOPMENTS

4.1 Introduction

4.2 Demographic projections
4.3 Epidemiological projections
4.4 Technological changes

4.5 Conclusions

Literature

DOES THE HEALTH OF ELDERLY PEOPLE IMPROVE?

5.1 Introduction

5.2 Dutch data and methods
5.3 Results

5.4 Discussion

Literature

page

71
71
78
80
81
82
87
91

93

102

102
103
105
107
108

109

111

111
115
116
122

126



page

6. COMPETING CAUSES OF DISEASE AND DEATH 128
6.1 Introduction 128
6.2 Demographic models 129
6.3 Results of community trials 131
6.4 Discussion 132
Literature 136
7. SUMMARY, DISCUSSION AND CONCLUSIONS 138
7.1 Introduction 138
7.2 Summary of foregoing chapters 138
7.3 The effectiveness and the efficiency of prevention programmes 140
7.4 Setting priorities in prevention 144
7.4.1 Methodology 144

7.4.2 An example of a rank order of prevention programmes
according to efficiency 147
7.5 Assessment of HFA targets and present prevention expenditure 149
7.5.1 Health targets of WHO 149
7.5.2 The current pattern of expenditure for prevention 152
7.6 Recommendations for further research 153.
Literature ‘ 155
APPENDIX - EUROPEAN TARGETS FOR HEALTH FOR ALL 156
ABBREVIATIONS 161

SUBJECT INDEX 162






1. INTRODUCTION

"Setting priorities in prevention" is a report commissioned by the Dutch Ministry
of Welfare, Health and Cultural Affairs and prepared by the Netherlands Insti-
tute for Preventive Health Care (NIPG-TNO) in Leiden, the Netherlands. It
offers a number of facts and ideas to those interested in preventive health care at
the population level. It would be easy to write a complete book on the subject of
each chapter and even every paragraph (for instance, on mass screening for
breast cancer or the so-called "compression of morbidity"), but the purpose of
this report is to combine existing knowledge about all aspects of prevention,
however briefly mentioned, and to avoid the usual specific approach to isolated
health problems. Review articles and editorials have therefore often been used,
in combination with more specific articles, books and some material recently
completed by NIPG-TNO. With the help of the lists of references, the reader can
easily find his or her way to more specific literature. In general, the literature
quoted is quite recent, having been published in 1990 or within the last few
years. All references are in English, unless otherwise stated.

The report is "made in Holland" but written in English in order to invite a wide
audience to participate in the debate on the possibilities and impossibilities of
preventive health care. This means that although most of the tables and graphs
are based on Dutch material, they always serve as an illustration of some aspect
of prevention that is typical for other parts of the industrialized world. The
literature quoted is as international as possible.

"Setting priorities in prevention” is one of the results of a Dutch research project
called "Prevention Profiles" in analogy to terminology used in the United States
of America (National Center for Health Statistics 1990). The idea behind this
project was simple. Setting priorities in prevention should ideally be based on
knowledge about the occurrence, socio-economic consequences and preven-
tability of health problems, thereby taking into account possible future trends
and the expected costs and benefits of preventive measures (van de Water 1986).
The project was aimed primarily at improving methods used to obtain this
knowledge but, in the process, useful facts and figures were also collected. It
started in 1987 as a consequence of a policy change (described by de Leeuw



1989) at the Ministry of Welfare, Health and Cultural Affairs arising from cer-
tain international developments.

In particular, in 1974, the Canadian Minister of Health, Lalonde, published "A
new perspective on the health of Canadians" (Lalonde 1974; Hancock 1986) that
became the basis for so-called "health policy™ a shift away from the mere plan-
ning of health care services towards plans for better health. In this theoretical
concept, better health can be achieved by manipulating the determinants of
health, as shown in figure 1.1.

Figure 1.1 Health policy model
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Health is determined by five groups of factors:

-  biological factors, i.e. the hereditary (genetic) properties of each person;

- the physical environment, including not only air, water, soil, temperature,
sound and the like, but also micro-organisms;

- the social environment, i.e. the influences of family and society on the
(mental) health of a person;

- life style factors, such as smoking, nutrition, physical activity, alcohol,
drugs and risk avoidance in general;

- the health care services, an important determinant which should not be
neglected by focussing too heavily on preventable health problems.



The four groups of determinants of health on the left side of the figure are the
ones that lend themselves to preventive measures, although this is as yet mainly
hypothetical as far as genetic factors are concerned.

Health policy places a new emphasis on prevention, although it must be kept in
mind that prevention is as old as mankind and that organized preventive and
social medicine dates from the end of the last century.

If health problems can be prevented, it must be possible to formulate health
objectives, that is to say, what the health status of a population should be at a
specified date in the future. This is what the World Health Organization (WHO)
tried to do when it developed the strategy "Health for all by the year 2000". The
WHO Regional Office for Europe formulated 38 health objectives (WHO 1985)
that were endorsed by the European member states in 1984 (see Appendix). The
new health policy and the 38 health objectives were adopted in the Netherlands
in a government document called the Health Policy Memorandum 2000. An
abridged version is available in English (Ministry of Welfare, Health and Cul-
tural Affairs 1987). Other European countries have similar documents.

In order to be able to monitor progress in achieving these objectives by the year
2000, the member states publish the values of a number of relevant health indi-
cators every three years (Ministry of Welfare, Health and Cultural Affairs/CBS
1988; WHO 1989).

The United States "Prevention Profile" reports contain data, often of a quantita-
tive nature, on many more health goals. Of the 38 European health objectives,
only some have been quantified; most can be assessed only qualitatively.

Many health objectives have been established as a result of eagerness to diminish
real health problems rather than on the basis of epidemiological and other types
of research into the feasibility of such an undertaking. Everybody wants less
cancer and less cardiovascular disease, but is this really possible and what will
happen then? Will we grow older and feel healthier in the future as a result of
these preventive measures? That is what this report is about. It tries to answer
the questions: "What can we realistically expect of prevention, how do we mea-
sure any improvements, is it worth it, and is it possible to establish priorities for
a list of prevention programmes?" The problem of the quantity and quality of

the years added to life by implementing or strengthening a number of preventive



measures is considered. Precise health objectives will not be formulated, but
some of the European ones will be discussed.

It would be a sign of megalomania to think that all of this can be done in this
slim report. As stated above, this is a book about ideas which, by means of
examples, should stimulate discussion about the effectiveness and efficiency of
prevention. It may help to formulate a more consistent health policy and more
realistic health objectives and to establish priorities in prevention. The reader
will see that much is still unknown in this field and that the future often cannot
be predicted, let alone calculated. But enough is known to enable the population

and their representatives to make at least some choices and let others wait.

Health policy is not a field that is reserved for a few epidemiologists and other
scientists. As mentioned above, the population and their representatives at diffe-
rent levels of government are directly involved. This report was commissioned
by the Ministry of Welfare, Health and Cultural Affairs but is intended for a
wider audience that hopefully will include other public health officials, politi-
cians, journalists, health care professionals and organizations involved in (pre-
ventive) health care. Epidemiological and other jargon has been avoided as far as
possible. Back in 1938 Albert Einstein wrote in his book "The evolution of phy-
sics" that the most fundamental ideas in science are essentially simple and gene-
rally can be expressed in a language that can be understood by everyone.

In the following chapters numerous subjects will be discussed and many exam-
ples given. Relatively recent preventive measures, such as programmes directed
against cardiovascular disease and cancer, are considered in more detail than
"old-timers", such as control of infectious diseases by vaccination, precisely be-
cause they are recent and still have to prove their worth. Some topics have re-
ceived more attention than others, not because they are more important but be-
cause recent unpublished research carried out by NIPG-TNO within the frame-
work of the "Prevention Profiles" project has been incorporated in the text: see
disability-free life expectancy, also called health expectancy (§ 2.6), the
economic costs of morbidity (§ 2.7) and gains in life expectancy by eliminating a
cause of death (§ 3.3).



The report follows a step-by-step approach.

In chapter 2 the measurement of health by means of a number of indicators is
described and the fact that each indicator leads to a different rank order for
health problems that might be prevented is considered.

In chapter 3 the changes in health status that are expected as a result of preven-
tive measures are discussed. Various methods are used to quantify both these
changes and the costs of preventive activities directed against various health
problems. This quantification should lead to still other rank orders, but the clas-
sification of health problems according to preventability is even more compli-
cated than that based on the size of health problems.

The preventability of health problems, as described in chapter 3, has to be seen
against the background of three developments discussed in chapters 4, 5 and 6.
In chapter 4, an overview is given of various existing reports on probable future
developments relevant to health as well as preventive and curative health care
technology. This chapter offers an impression of the "setting” of future preven-
tive measures; no attempt has been made to link this information directly to the
expected outcome of the prevention programmes described in chapter 3.
Chapters 5 and 6 show that gains in health might - at least in part - be offset by
mechanisms that are being explored and discussed at the moment but are still far
from clear. Two questions have to be answered. The first is whether the average
period of (terminal) disease and disability will increase or decrease with increas-
ing life expectancy; this is the concept of compression or decompression of mor-
bidity. The second question is whether the partial elimination of one health
problem will lead to an increase in another; this is the concept of competing
causes of death and disease.

Finally, in chapter 7, a synthesis will be made of the contents of the preceding
chapters, leading to some prudent conclusions about as well as recommendations
for the feasibility of prevention programmes, the establishment of priorities in
preventive health care and the evaluation of prevention programmes. Some of
the conclusions will not startle anyone while others may be considered anything
but orthodox.
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2. MEASURING HEALTH, MORBIDITY AND MORTALITY IN
POPULATIONS

2.1 Introduction

The health status of a population, which can be expressed in various ways, is not
described in terms of health but in terms of the absence of health: morbidity and
mortality.

Morbidity is a complicated phenomenon with many aspects that are sometimes
difficult to quantify. Numerous health indicators that give some impression of
the nature and degree of morbidity have been developed. These indicators sug-
gest what morbidity means but cannot assess all of its dimensions.

For an in-depth discussion of the available indicators, their advantages and
drawbacks and their use under various circumstances, the reader is referred else-
where (Hansluwka 1985; Mootz 1986; Bergner and Rothman 1987; Schwefe!
1987; Pelletier 1990). In this report, "objective" measures - such as mortality
rates and life expectancy - are used together with "more or less objective"
measures - such as incidence and prevalence rates for certain diseases, sickness
absenteeism and work disability - and "subjective" measures - such as the
answers obtained from health questionnaires. They will be explained as they
appear in the text.

Another "objective" but indirect way of examining health and morbidity in a
population is the measurement of the prevalence of known determinants of dis-
ease, such as smoking or hypercholesterolaemia.

It is possible to combine a number of health indicators into a so-called health

profile of a population. A comprehensive health profile will show the areas in
which the health status of the population is below standard. If (more) preventive
or curative action is possible in these fields, health objectives (health targets) can

be formulated; progress towards attaining these objectives can then be evaluated
by measuring the appropriate indicators.



In order to monitor progress towards achieving the 38 European health objec-
tives of the WHO, a number of health indicators are routinely measured in the
Netherlands. The results are published every three years (Ministry of Welfare,
Health and Cultural Affairs 1988).

Similar systems of formulated health objectives and an assessment and evaluation
process are operational in other European countries and the United States
(McGinnis 1982; Zwick 1983; McGinnis 1985; Breslow 1987; National Center for
Health Statistics 1990).

Insofar as health profiles lead to preventive action against determinants of ill-
health, this process can be called a prevention profile. Therefore, a prevention
profile is the combined process of:

a) preparing a health profile with the help of health indicators;

b) selecting those preventive measures that offer the most effective and effi-

cient means of reducing ill-health;
c) formulating health objectives;
d) implementing these activities;

e) evaluating whether the health objectives are being achieved.

Sometimes, the selection of preventive measures (b) is done after the formulation
of health objectives (c).

If one wants to compare health indicators from different periods, regions or
countries, the population groups involved must be adjusted so that they have
similar sex and age distributions; this sometimes also applies for other variables
such as socio-economic status. This process is called adjustment (for age, etc.).
For a full discussion of this subject, the reader is referred to textbooks on
epidemiology and biostatistics.

The various health indicators will be described in the remainder of this chapter.

2.2 Mortality

"Toute civilisation est hantée, visiblement ou invisiblement, par ce qu'elle pense de
la mort.” (André Malraux, in: Antimémoires, 1967)



The (crude) mortality rate or death rate is the number of deaths in a certain year
per 1,000 (or 100,000) persons of the general population. The (crude) mortality
rate can be adjusted for age and sex, as described above. The mortality rate can
also be given as a specific rate, e.g. for men and women, certain age groups or a
specific cause of death.

It may seem paradoxical to use death as an indicator of health, but mortality
rates have some advantages. They are the most objective measurement, they have
been registered continuously since the last century, and they can be transformed
into more appealing indicators such as life expectancy and potential years of life
lost due to premature death or gained by prevention (see § 2.3 and 2.4).

The disadvantage of using only mortality rates as an indicator of health is that
the importance of premature deaths is underestimated; moreover the degree to
which chronic, non-fatal diseases and handicaps affect one’s sense of well-being
cannot be taken into account.

Figqure 2.1 Crude and ege-edjusted death rates per 1000 for the male and female popula-
tion, respectively (adjusted to the 1960 Dutch average male and female popu-
lation).
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Figure 2.2 Trends in age-adjusted total mortality rates of six European countries,
1970-1988
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In figure 2.1, crude and age-adjusted mortality rates for the male and female
Dutch population are shown for the period 1960-1987. There was a continuous
decrease in age-adjusted mortality during the entire period for women, and since
the peak of the epidemic of myocardial infarctions in 1972 for men.
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In figure 2.2, a comparison is made between the age-adjusted total mortality
rates for some European countries for the period 1970-1988.

Crude and adjusted death rates for Dutch men and women for the main causes
of death are shown in figure 2.3. There is a difference in the trend with time
between cancer and cardiovascular diseases and between men and women.

Figure 2.3 Crude and age-adjusted mortality rates according to cause of death and sex
per 100,000 for the male and female population, respectively (adjusted to
the 1960 Dutch average male and female population)
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In table 2.1 it can be seen that age-specific mortality rates peak at different ages
for different causes of death. Death due to injuries and poisoning occurs on the
average at much earlier ages than that from cancer (middle age) and cardiovas-
cular disease (old age).

Taeble 2.1 Percentage distribution of deaths according to cause of death and age group,
the Netherlands, 1981-1985

Cause of 0-24 25-44 45-64 65-Th T5-84 85 years total
death years years years Yyears years and older

Men

neoplasms 0.9 2.9 25.9 33.0 28.4 8.9 100.0
diseases of the

circulatory system 0.2 2.1 20.5 28.2 32.9 16.1 100.0
external causes of

injury and poisoning 22.5 25.8 20.6 10.4 12.3 8.4 100.0
other causes 8.5 4.3 14.5 21.0 30.8 20.8 100.0
total 3.4 4.1 20.8 27.1 30.0 14.6 100.0
Women

neoplasms 0.9 4.6 26.0 24.9 29.3 14.2 100.0
diseases of the

circulatory system 0.2 0.9 7.4 18.3 61.7 31.5 100.0
external causes of

injury and poisoning 12.2 16.1 16.0 12.2 21.0 24.6 100.0
other causes 6.6 2.6 8.8 14.0 32.7 35.3 100.0
total 2.4 2.8 12.8 18.7 35.5 2r.7 100.0

Source: van Ginneken et al 1989

More data on cause-specific death rates will be given in § 2.4. For more details,
the reader is referred to the overviews of the Netherlands Central Bureau of Sta-
tistics (CBS 1980; CBS 1986; CBS 1989).

2.3 Life expectancy

Life expectancy is the number of vears an average person can expect to live at
birth or at another specified age. Life expectancy in a certain year is calculated
from the mortality rates over that year; for the actual calculation, the reader is
referred to textbooks on demography.
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Although an appealing indicator, it should be noted that for this calculation
present mortality rates are used as if they will remain unchanged in the future.
For example: the life expectancy of female children born in the Netherlands in
1987 was 79.9 years. Nobody can tell whether these children will die on the
average in the year 2067. This may or - more probably - may not be the case,

but life expectancy does provide an accurate impression of one aspect of the
present health status of the population.

Figure 2.6 Life expectancy at birth and at the age of 65 in the Netherlands, 1951-1985.
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Life expectancy can be calculated for males and females, for each age group,
and for other characteristics, e.g. socio-economic status. As a rule it is given for
boys and girls at birth, but for those interested in the planning of health care
facilities and other aspects - such as pension plans - life expectancy at older ages
is interesting as well.

In figure 2.4, recent trends in life expectancy are shown for Dutch males and
females, at birth and at the age of 65, for the period 1951-1985. Female life ex-
pectancy at birth rose continuously during this period, but male life expectancy
at birth increased only after 1972 when the worst of the epidemic of myocardial
infarctions was over.

Female life expectancy at 65 also rose during this whole period, but male life
expectancy at 65 much less and only since 1972.

The conclusion of these graphs is that gains in male life expectancy have been
made by decreasing mortality in younger age groups only, but that female mor-
tality has been reduced in both younger and older age groups.

Some international trends in life expectancy are shown in table 2.2.

Table 2.2 Life expectancy at birth (in years)

Country Men Women
1950-1955 1980-1985 1950-1955 1980- 1985

West Germany 65.4 70.4 69.8 7.2
Belgium 65.0 70.2 70.1 77.0
Spain 61.6 7.3 66.3 77.5
USA 66.2 70.6 72.0 78.1
France 63.7 70.6 69.5 78.7
Greece 64.3 72.1 67.5 76.0
Ireland 65.7 70.4 68.2 75.7
Italy 64.3 71.2 67.8 78.0
Japan 62.1 74.3 65.9 79.7
Luxembourg 63.1 67.9 68.9 74.0
The Netherlands 70.9 72.7 73.4 79.5
Portugal 56.9 68.4 61.9 75.2
UK 66.7 70.7 71.8 76.9
Sweden 70.4 73.64 73.3 79.4

Source: United Nations. World Population Prospects. Estimates and Projections as assessed
in 1984 (New York, United Nations, 1986)
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2.4 Potential years of life lost

If a person dies, one can consider the number of years between his age at death
and his life expectancy at that age as potential years of life lost (PYLL). There
exist variations of this definition of PYLL: for example, it is also possible to
consider the number of PYLL below a fixed age of 65 or 75. For further infor-
mation the reader is referred to the references (Romeder and McWhinnie 1977;
ten Hoopen et al 1982; van Ginneken et al 1989).

The concept of PYLL is an important one, because it puts more emphasis on
premature death than on death at old age. An example: many more people in the
Netherlands die of cancer than of traffic accidents. When using only cause-spe-
cific death rates, traffic accidents seem to be an insignificant health problem
compared to cancer. However, if the number of PYLL is calculated, cancer still
comes out ahead but the difference is less, since traffic deaths on the average
occur at a much younger age than cancer.

Table 2.3 Percentage distribution of potential years of life lost according to cause
of death and age group, the Netherlands, 1981-1985

Cause 0-24 25-44 45-64 65-T4 75-84 85 years total
of death years years years years years and older

Men

neoplasms 4.4 8.8 40.2 29.3 15.3 2.1 100.0
diseases of the

circulatory system 1.3 7.2 37.5 29.1 20.5 4.4 100.0
external causes of

injury and poisoning 43.1  34.7 14.9 3.8 2.7 0.8 100.0
other causes 38.1 10.9 18.8 15.0 13.2 4.0 100.0
total 16.6 11.9 30.8 22.5 15.0 3.2 100.0
Women

neoplasms 3.9 12.6 42.1 23.1 15.7 2.6 100.0
diseases of the

circulatory system 1.2 4.2 19.6 28.2 36.9 9.9 100.0
external causes of

injury and poisoning 34.9 28.3 18.6 7.7 7.4 3.1 100.0
other causes 35.8 8.3 15.6 14.3 18.8 7.3 100.0
total 14.0 9.9 25.5 21.2 23.0 6.4 100.0

Source: van Ginneken et al 1989
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This is illustrated in tables 2.3, 2.4 and 2.5. Calculation of the figures in these
tables has been described elsewhere (van Ginneken et al 1989). Here only results
are given.

Table 2.4 Mortality rates and potential years of Life lost for 17 ICD categories of
causes of death, the Netherlands, 1981-1985 (M = mortality rate; P = poten-
tial years of lLife lost; R = rank order)

Mortality rate Potential years of
life lost,
Cause of death per 100,000 per 100,000
Men Women Men Women
M R M R P R P R
Infectious and parasitic diseases 4 12 6 13 72 12 70 12%
Neoplasms 267 2 189 2 3315 2 2963 2
Endocrine, nutritional and metabolic
diseases and immunity disorders 12 9 19 T, 166 10 224 10
Diseases of the blood and blood-forming
organs 2 15% 3 15% 28 15 32 15
Mental disorders 3 13% 4 13 40 13 38 14
Diseases of the nervous system and
sense organs 15 8 13 9 260 9 226 9
Diseases of the circulatory system 393 1 345 1 4153 1 3192 1
Diseases of the respiratory system 71 3 43 3 611 5 368 5
Diseases of the digestive system 28 6 31 5 349 7 326 6
Diseases of the genitourinary system 17 7 19 TR 118 11 147 N
Complications of pregnancy, childbirth
and puerperium - 0o 17 - 8 17
Diseases of the skin and subcutaneous
tissue 2 15% 4 13 10 16 26 16
Diseases of the musculoskeletal system
and connective tissue 3 13% 6 10 29 14 70 12%
Congenital anomalies 6 10 5 1N 377 6 320 8
Certain conditions originating in the
perinatal period 5 N 3 15% 335 8 247 7
Symptoms, signs and ill-defined conditions 31 5 25 [ 613 4 415 4
External causes of injury and poisoning 49 4 33 4 1474 3 759 3
total 907 746 11951 9430

Source: van Ginneken et al 1989
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Table 2.5 Mortality rates and potential years of life lost, for 20 main causes of
death, the Netherlands, 1981-1985 (M = mortality rate; P = potential years
of Life lost; R = rank order)

Mortality rate Potential years of
life lost,

Cause of death per 100,000 per 100,000

Men Women Men Women

M R M R P R P R
Malignant neoplasms of the digestive
system 72 th 64 4 830 3 812 4
Malignant neoplasms of the respiratory
system 106 2 12 16 1305 2 216 16
Malignant neoplasms of bone, connective
tissue, skin and breast 5 19% 44 5 106 19 817 3
Malignant neoplasms of the genitourinary
system 42 7 31 6% 400 10 495 6
Malignant neoplasms of lymphatic and
haematopoietic tissue 18 11% 15 12 301 14 266 10
Endocrine, nutritional and metabolic
diseases and immunity disorders 12 16 19 10% 166 16 224 15
Diseases of the nervous system and
sense organs 15 14 13 15 260 15 226 14
Acute myocardial infarction 174 1 110 1 2086 1 1160 1
Other ischaemic heart disease 40 8 27 8 415 8 242 13
Diseases of the pulmonary circulation
and other heart diseases 77 3 89 3 702 4 699 5
Cerebrovascular diseases 72 &h 95 2 648 6 871 2
Pneumonia, bronchopneumonia and influenza 20 10 23 9 611 7 153 18
Chronic bronchitis, emphysema and asthma 45 6 14 13% 140 17 155 17
Diseases of the digestive system 28 9 31 6% 349 12 326 7
Diseases of the genitourinary system 17 13 19 10% 118 18 147 19
Congenital anomalies 6 18 5 19 37 N 320 8
Certain conditions originating in the
perinatal period 5 19% 3 20 335 13 247 12
Traffic accidents 18 1% 7 18 650 5 250 M
Accidental fall 8 17 14 13% 87 20 92 20
Suicide 1% 15 9 17 401 9 273 9

Source: van Ginneken et al 1989

2.5 Morbidity

According to the World Health Organization, health is "a state of complete
physical, mental and social well-being and not merely the absence of disease or
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infirmity". That is all very nice, but the epidemiologist trying to describe the
health status of a population can in general only analyse the presence of disease
or infirmity, and even that analysis has many difficulties and pitfalls.

Indicators of morbidity in a population can be grouped together broadly as:

incidence and prevalence rates for certain diseases

prevalence of impairments, disabilities and handicaps

subjective well-being and other answers to health questionnaires
utilization of health services (doctors, hospital beds, drugs, etc.)
sickness absenteeism and work disability

e o o

prevalence rates for known determinants of disease.

Most of these categories overlap: certain diseases lead to impairments or disabili-
ties, health questionnaires can yield information about incidence and prevalence,
hospital admissions can provide data on the incidence of some diseases, and so

on.

It is more important to discern trends in morbidity than to attach values to the
various indicators at a certain moment. However, the interpretation of trends in
illness and disability is hampered by a number of conceptual and methodological
issues (Wilson and Drury 1984).

The groups of indicators of morbidity listed above are not all of the same nature.
Incidence and prevalence rates and answers to health questionnaires give an im-
pression of the presence of morbidity itself, whereas the use of health care
facilities, sickness absenteeism and work disability can be considered the conse-
quences of morbidity. With this distinction in mind we shall continue to treat all
these categories as indicators of morbidity in the population, although this is not
accepted practice for everybody. A brief description of each group is given
below.

a) The incidence and prevalence rates for diseases provide more or less "objec-
tive" information on morbidity.
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The incidence rate for a disease is the annual number of new cases of that
disease per 1,000 (or 100,000 etc.) of population.

The prevalence rate for a disease is the number of cases of that disease
present per 1,000 (or 100,000 etc.) of population at a certain moment in

time.

One problem about incidence and prevalence is that they are not routinely
registered for most of the common diseases. Another problem is that even
such relatively straightforward measures as incidence and prevalence de-
pend on the completeness and quality of registration. An extra difficulty
with incidence is that the onset of many chronic diseases such as diabetes or
arthritis cannot be pinpointed.

In the Netherlands, the nationwide cancer registry has been operational
since 1988 only, although part of the country has a much longer tradition in
this field (Muir et al 1987).

A number of communicable diseases have to be reported to regional and
national health authorities, but there is much underreporting.

An impression of the incidence and prevalence of the various manifesta-
tions of atherosclerotic disease has to be obtained in an indirect way, from
hospital admissions and local surveys (Fracheboud 1987).

Incidence data on several diseases can be obtained by extrapolation from
sentinel stations of general practitioners. Other data on incidence and
prevalence have to be estimated from the records of hospitals and other he-
alth care institutions. In the Netherlands, there are national registries for
injuries resulting from traffic and domestic accidents and for occupational
accidents and disease, there are two regional registries for congenital disease
and various other sources of information (van der Maas et al 1989).

b and c)
The prevalence of chronic non-fatal disease, impairments, disabilities and
handicaps can only be estimated by using various sources of information:
national and local surveys, epidemiological research, data from general
practitioners and hospitals, work disability figures, etc.
There are two national surveys in the Netherlands that can be used for this
purpose, the Quality of Life Survey (every 3 years since 1974 and continu-
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d)

e)

£)

20

ously since 1989) and the Health Interview Survey (continuously since
1981), both conducted by the Netherlands Central Bureau of Statistics. The-
oretically it is possible to study trends in self-rated health status and medi-
cal consumption with the help of these surveys. In practice, however, the
comparability of the answers to questions in both surveys is limited because
of changing formulation of questions, changing survey techniques and pos-

sibly also changing views on health and illness.

Much is known about the use of health care facilities by the Dutch popula-
tion, although in many cases only for a comparatively short period of time.
The CBS and the Dutch Centre for Health Care Information (SIG) regularly
publish overviews of the number of consultations with general practitioners
and other health workers, the use of beds in hospitals and other health care
institutions and the use of pharmaceuticals (CBS 1980; CBS 1986; CBS 1989;
van der Maas et al 1989). Some trends are described in chapter 5.
Information on consultations with medical specialists on an out-patient basis
is at present less detailed than the other data mentioned here.

The limitation of using health care consumption by the population as an
indicator of morbidity is that not all morbidity leads to consumption and
not all consumption is justified by morbidity. Moreover, health care use is
influenced by many factors other than the presence of morbidity.

Sickness absenteeism and work disability will be discussed in § 2.7.

The presence of one or more known determinants of disease in a person
does not in itself constitute ill-health. Often this presence remains unknown
unless revealed by screening programmes or until the disease becomes man-
ifest. This is of course not the case for evident life-style factors such as
smoking. We know that the prevalence of these determinants is associated
with the incidence of certain diseases, and in this indirect way the preva-
lence of determinants of disease can be considered part of the health profile
of a population. Although determinants of health, risk factors and risk indi-
cators do not have precisely the same meaning, in this report they will be
used interchangeably.

Trends in smoking prevalence in the Netherlands are shown in figure 2.5.



Figure 2.5 Smoking prevalence (in X) in the Netherlands, 1958-1989,
females 15 years of age and older.
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Source: Annual Report 1989, Dutch Foundation on Smoking and Health

among males and

In this report, we shall not go into the subject of positive health indicators such

as the famous two glasses of wine a day, immunization uptake, seatbelt use or
physical activity (Catford 1983; Shephard 1985; Abelin 1986; Ferrence et al 1986;
Shaper et al 1987; Ekelund et al 1988; Owens et al 1990). Nor will we touch
upon obvious risk indicators that we can do nothing about - unless life style fac-

tors are involved, - such as being male (shorter life expectancy) or being elderly

(higher incidence of cancer and cardiovascular disease).
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Tables and graphs on morbidity could fill a report by themselves. For these data,
the reader is referred to the regular publications of the Netherlands Central Bu-
reau of Statistics (CBS 1980; CBS 1986; CBS 1989) and the Dutch Centre for
Health Care Information.

A few key figures on morbidity in the Netherlands are presented in table 2.6.
This does not even begin to resemble a full health profile, but it does give a

quick impression.

Rank orders for various health problems, according to the morbidity indicator
used, are presented in table 2.7. Incidence and prevalence rates are rough esti-
mates: the choice of which type and degree of infection or nervousness should be
included is arbitrary, for example. There are minor and major complaints, and
they last from a few hours to life-long. The reason why somebody consults a
general practitioner is influenced by many factors and the diagnosis is not always
clear-cut. Nursing home and especially hospital statistics are more reliable in this
respect. The purpose of table 2.7 is to convey the message that rank orders vary
enormously, depending on the morbidity indicator used.

2.6 Disability-free life expectancy

Disability-free life expectancy is an indicator of health that provides condensed
information on mortality on the one hand and morbidity and/or disability on the
other. This indicator has also been named active life expectancy or health expec-
tancy in the international literature. Although the three terms do not have pre-
cisely the same meaning for everybody, they will be used as equivalents in this
report. The results of NIPG-TNO/CBS research on this subject have been de-
scribed elsewhere (van Ginneken et al 1989); here only a summary will be given.

Simply put, health expectancy is life expectancy minus the years spent in less

than good health; in other words, the number of years a person can expect to live
in good health, without disease, disability and limitations.
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Table 2.6

Some key figures on morbidity in the Netherlands

indicator value year source
cancer incidence 327/100,000/year 1985 WVC 1989
cancer prevalence 1468/100, 000 1985 WvC 1989
incidence of myocardial 278/100,000/year 1985 Fracheboud
infarctions
1987
prevalence of chronic
non-specific respiratory
diseases > 18 years 6.9% 1986 CBS 1989
prevalence of rheumatic
diseases > 18 years 5.3% 1986 CBS 1989
prevalence of diabetes
mellitus 1.6% 1990 STG 1990a
self-rated health status 1987 CBS 1989

- good and very good 82.9%

- fair 10.5%

- sometimes good, sometimes

bad 4.6%

- bad 2.0%
expected number of years wWith
disability (at birth) 1981-1985 v.Ginneken

1989

- males 13.3 years

- females 21.3 years
prevalence of serious disabilities 11.5% 1986- 1988 CBS 1990
number of consultations with a GP 3.7/inh./year 1987 CBS 1989
number of hospital admissions 8.8/100 inh./year 1987 cBs 1989
number of patients in nursing
homes (incl. day treatment) 317/100,000 inh. 1987 CBS 1989
life-time incidence of 25% (males) 1990 STG 1990b
psychiatric illness 27% (females)
smoking prevalence 2 15 years 36% (males) 1989 fig. 2.5

29% (females)
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Table 2.7 Rank order (1-5) of health problems in the Netherlands according to morbid-
ity indicator used

RANK ORDER

incidence prevalence consultation hospital patients in

rate rate (v.d. with GP admissions nursing homes
(estimate) Berg 1989; (v.d.Velden (CBS 1989) (main diag-
STG 1990b) et al 1990) noses)
(CBS 1989)
Infectious diseases 1 2
Neoplasms &
Mental disorders 4 1 5 1

Diseases of the nervous
system and sense organs 2

Diseases of the circu-
latory system 3 1 1 3

Diseases of the respi-
ratory system 5

Diseases of the diges-
tive system 4 3

Diseases of the genito-
urinary system <

Complications of pregnancy,
childbirth and puerperium 5

Diseases of the skin 5

Diseases of the musculo-
skeletal system 2 2 3 2 4

Injuries and poisoning 3 5
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Details of the procedures for calculation of health expectancy in other countries
can be found elsewhere (Sullivan 1971a; Sullivan 1971b; Colvez and Blanchet
1983; Wilkins and Adams 1983; Katz et al 1983; Robine 1989). For the Nether-
lands, van Ginneken et al have used two different methods.

For the first method, years in less than good health were determined for a pro-
longed stay in institutions, long-term disability in the non-institutionalized
population and short-term limitation of activity in the non-institutionalized pop-
ulation. Institutions were psychiatric hospitals, nursing homes, homes for the
mentally deficient and - to some extent - homes for the aged. Information about
the non-institutionalized population was based on answers to a large number of
questions in the Dutch Health Interview Survey. These questions were based in
particular on the so-called OECD-indicator; the disability rates found with this
indicator needed adjustment.

For the second method, the prevalence of a prolonged stay in an institution was
determined in the same manner as for method one. Information about the non-
institutionalized population was obtained from a single question in the Health
Interview Survey: "How do you judge your general state of health?" Those who
replied that their health situation was "fair", "sometimes good and sometimes
bad", or "bad" were considered to be in less than good health.

The results of the calculation of the degree of disability per age group are pre-
sented in table 2.8 (method 1) and table 2.9 (method 2). Long-term disability
outside institutions is by far the most important form of disability, and females
generally fare worse than males.

Life expectancy at various ages with and without disability is presented in table
2.10 (method 1) and table 2.11 (method 2). At older ages, more years are spent
with disability than without.

Table 2.12 shows the active life expectancy calculated for five countries. The
differences between countries are probably to a large extent attributable to
methodological differences rather than real differences in the prevalence of
morbidity. It is therefore desirable that definitions of concepts, measurement
instruments and calculation procedures be standardized in the near future

(Robine and Blanchet 1990). This is also important because an increase in health
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expectancy has been chosen implicitly as the fourth European health objective
(see Appendix).

Table 2.8 Percentage of Dutch population with types of disability listed according to
age and sex, 1981-1985 (Method 1)

AGE MEN WOMEN
In Outside instit. Totel In Outside instit. Total
insti- insti-
tutions Long- Short- tutions Long- Short-
term term term term
disebi- disabi- disabi- disabi-
lity lity lity Lity
0- 4 0.0 3.0 3.2 6.2 0.0 2.0 3.4 5.4
5- 9 0.1 3.0 3.0 6.1 0.1 2.5 3.1 5.7
10-14 0.3 3.0 2.0 5.3 0.2 3.0 2.6 5.8
15-19 0.4 2.8 2.7 5.9 0.3 6.2 5.1 11.6
20-24 0.5 3.8 4.5 8.8 0.3 7.5 5.8 13.6
25-29 0.5 3.8 5.3 9.6 0.4 7.9 6.8 15.1
30-34 0.5 3.7 5.8 10.0 0.4 8.5 7.7 16.6
35-39 0.3 6.7 6.2 13.2 0.3 9.3 5.8 15.4
40-44 0.4 8.0 7.1 15.5 0.4 13.3 6.2 19.9
45-49 0.5 13.9 7.1 21.5 0.5 18.7 6.3 25.5
50-54 0.5 18.2 6.9 25.6 0.5 20.6 5.6 26.7
55-59 0.5 19.0 5.7 25.2 0.5 28.9 5.3 34.7
60-64 0.6 25.9 5.9 32.4 0.6 30.2 4.4 35.2
65-69 1.1 25.0 4.4 30.5 1.6 42.0 4.3 47.9
70-74 2.5 29.5 3.4 35.4 4.0 45.5 3.8 53.3
75+ 13.9 43.0 2.4 59.3 22.3 49.4 2.3 74.0
Total
(not stand.) 1.0 9.9 4.7 15.6 1.9 15.9 5.0 22.8
Total
(stand.) 1.2 10.6 4.7 16.5 1.6 15.0 5.1 21.6

Notes: 1) Average of male and female Dutch population at the end of 1983 was used as
standard for standardization procedure
2) Total population is defined as male or female population in institutions and
outside institutions

Based on: van Ginneken et al 1989
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Table 2.9

Percentage of Dutch population in institutions and outside institutions in

less than good health according to age and sex, 1981-1985 (Method 2)

AGE MEN WOMEN

In Outside Total In Outside Total

insti- insti- insti- insti-

tutions tutions tutions tutions
0- 4 0.0 10.1 10.4 0.0 6.2 6.2
5-9 0.1 8.6 8.7 0.1 8.0 8.1
10-14 0.3 5.0 5.3 0.2 5.6 5.8
15-19 0.4 4.8 5.2 0.3 9.2 9.5
20-24 0.5 5.3 5.8 0.3 8.9 9.2
25-29 0.5 7.4 7.9 0.4 10.1 10.5
30-34 0.5 10.3 10.8 0.4 12.5 12.9
35-39 0.3 12.7 13.0 0.3 15.3 15.6
40-44 0.4 13.8 14.2 0.4 21.3 21.5
45-49 0.5 21.6 22.1 0.5 24.0 24.5
50-54 0.5 30.3 30.8 0.5 30.0 30.5
55-59 0.5 33.9 34.4 0.5 33.5 34.0
60-64 0.6 34.5 35.1 0.6 35.4 36.0
65-69 1.1 35.3 36.4 1.6 37.9 39.5
70-74 2.5 38.3 40.8 4.0 37.4 41.4
75+ 13.9 35.6 49.5 22.3 34.8 57.1
Total
(not stand.) 1.0 15.3 16.2 1.9 18.3 20.2
Total
(stand.) k=2 15.9 17.1 1.6 17.7 19.3
Notes: 1) See notes for table 2.8

2)

Based on: van Ginneken et al 1989

The data on less than good health outside institutions refer to the period
1983-1987.
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Table 2.10 Life expectancy in the Netherlands wWith and without disability (in years)
according to age end sex calculated from date on long-term and short-term
limitation of activity (Method 1), 1981-1985

Age Total In Outside instit. Total Total Cunulative
and life insti- With Without X With
sex expec- tutions Long- Short- dis- dis- dis-
tancy term term ebility ability ability
dis- dis-

ability ability

MEN

0 72.8 1.0 8.9 3.5 13.3 59.5 18.3
15 58.8 1.0 8.5 3.1 12.6 46.2 21.4
30 46 .4 0.9 8.1 2.5 1.5 32.9 26.0
45 30.2 0.9 7.4 1.6 9.8 20.3 32.6
60 17.5 0.9 5.5 0.7 7.1 10.5 40.4
7 8.5 1.2 3.6 0.2 5.0 3.4 59.6
WOMEN

0 79.5 2.5 15.0 3.8 21.3 58.2 26.8
15 65.3 2.5 14.8 3.4 20.7 44.6 n.7
30 50.6 2.4 13.8 2.5 18.8 31.8 37.1
45 36.2 2.4 12.5 1.6 16.4 19.8 45.4
60 22.7 2.5 9.6 0.8 12.9 9.8 56.8
6] 1.1 2.8 5.3 0.2 8.3 2.8 74.8

Source: van Ginneken et al 1989
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Table 2.11 Life expectancy in the Netherlands in less than good and in good health (in
years) according to age and sex based on perceived health status (Method 2),

1981-1985

Age Total In out - Total Total Cunulative

and life insti- side in less in good X with less

sex expec- tutions insti- than good health than good
tancy tutions heal th health

MEN

0 72.8 1.0 13.0 14.0 58.9 19.2

15 58.8 1.0 12.0 12.9 45.9 22.0

30 44 .4 0.9 11.2 12.2 32.3 27.4

45 30.2 0.9 9.6 10.5 19.7 34.7

60 17.5 0.9 6.1 7.0 10.5 39.9

75 8.5 1.2 3.0 4.2 4.2 49.9

WOMEN

0 79.5 2.5 16.3 18.8 60.7 23.6

15 65.3 2.5 15.5 18.0 47.3 27.5

30 50.6 2.4 14.2 16.6 34.0 32.8

45 36.2 2.4 11.9 16.3 21.9 39.5

60 22.7 2.5 8.1 10.5 12.2 46.3

75 11.1 2.8 3.7 6.5 4.7 58.0

Source: van Ginneken et al 1989
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Table 2.12 Health expectancy (in years) at birth in 5 countries

Country Total In Outside instit. Total Total
and life insti- With Without
sex expec- tutions Long- Short- dis- dis-
tancy term term ability ability
dis- Limi-

ability tetions

MEN

Canada (1978) 70.8 0.8 9.7 1.1 1.6 59.2
France (1982) 70.7 0.6 7.3 0.9 8.8 61.9
USA (1980) 70.1 0.6 12.3 1.8 14.6 55.5
England, Wales 71.8 - - - 13.1 58.7
(1985)

The Netherlands
Method 1 72.8 1.0 8.9 3.5 13.3 59.5
(1981-1985)

The Netherlands
Method 2 72.8 1.0 <-- 13.0 --> 14.0 58.9
(1981-1985)

WOMEN
Canada (1978) 78.3 1.5 12.2 1.8 15.5 62.8
France (1982) 78.9 1.1 9.7 0.9 1.7 67.2
USA (1980) 77.6 1.4 13.4 2.4 17.2 60.4
England, Wales 77.7 - - - 16.2 61.5
(1985)

The Netherlands

Method 1 79.5 2.5 15.0 3.8 21.3 58.2
(1981-1985)

The Netherlands
Method 2 79.5 2.5 <=- 16.3 --> 18.8 60.7
(1981-1985)

Source: Canada: Wilkins and Adams 1983
France: Robine, Brouard and Colvez 1987
USA: Crimmins, Saito and Ingegneri 1989
England, Wales: Bebbington 1988
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As will be explained in chapter 3, an increase in health expectancy cannot be
used as an indicator of the health benefit achieved with specific preventive
measures. However, as a comprehensive indicator of the health status of a popu-
lation, health expectancy is probably unsurpassed. Monitoring health expec-
tancy is therefore highly desirable. Trends in health expectancy in some other
countries will be described in chapter 5; for the Netherlands this was not possi-
ble because some data are not available.

2.7 Economic costs of morbidity and mortality

We shall now look at a different aspect of morbidity and mortality in the popu-
lation, namely the economic burden caused by illness and premature death. Both
illness and premature death represent costs to society. Economists make a dis-
tinction between the direct and indirect costs of illness. Direct costs are the costs
of foregone alternatives: if there were no illness, then the money spent on diag-
nosing, treating and caring for the sick and the money spent on prevention could
be put to other uses. Indirect costs are the value of the output that is lost because
people are too ill to work or have died prematurely. Economic costs are useful

indicators of the economic burden which individual diseases place on a society.

The costs of morbidity can be broadly defined as the expenditure on health care
in an economy, the loss of output due to sickness absenteeism and work disabili-
ty and the personal costs of pain and anguish associated with illness. The costs of
premature death, apart from the loss and grief to family and friends, are the
costs of the loss of potential productive output in the economy.

2.7.1 Direct and indirect costs of illness

The direct costs of illness are the costs of health care services for diagnosing and
treating illness as well as those of prevention programmes (vaccination,
screening, etc.), rehabilitation, research, training and capital investment in medi-
cal facilities. These expenditures are taken up in the economy’s national

accounts. The share of health expenditure in national expenditure has more than
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doubled between 1960 and the 1980’s in most industrialized countries: in the
United States it rose from 5.3% of G.D.P.* in 1960 to 9.2% in 1980 and 11.2% in
1987; in the United Kingdom from 3.9% in 1960 to 5.8% in 1980 and 6.1% in
1987; in the Netherlands from 3.9% in 1960 to 8.2% in 1980 and 8.5% in 1987
(OECD 1985; U.S. Dept of Health and Human Services 1989). In the 1980’s the
share of health expenditure has remained more or less stable in the Netherlands
as a result of government policy to curb this rising trend, mainly by budgeting
hospital expenditure.

The indirect costs of illness, which are the value of lost output incurred through
illness, represent losses to the total output of an economy. Income lost due to
sickness absenteeism and work disability is used to measure this lost output.
Losses due to the illness of housewives or the unemployed who cannot perform
their daily tasks are not measured as a rule because the (unpaid) output of non-
market labour is not considered a part of the national product in national
accounting.

The indirect costs of premature death are also losses to the national product,
since death means a loss in potential earnings until retirement age. These costs
are measured by discounting the stream of potential lifetime earnings. As for the
personal pain and anguish due to illness and death, these again are not con-side-
red a part of the national product. These costs are known as "intangibles", i.e.
costs which cannot be expressed in money terms but which must be taken into
account when discussing the impact of illness or death.

2.7.2  Disease costing

"Disease costing" is the estimation of the costs of illness, direct and indirect, per
diagnostic group, e.g. the costs of cancer or heart disease, or for a single disease,
e.g. the costs of diabetes or AIDS. These estimates are used by health planners
for a variety of purposes. In the case of a specific disease or diagnostic group,

*G.N.P. (Gross national product) = G.D.P. (Gross domestic product) + net in-
come from abroad
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they may wish, for example, to know the relationship between the direct and
indirect costs in order to identify where cost savings might be achieved by means
of prevention activities. Disease costing may also be used by planners for compa-
risons between the relative economic burden of diseases or diagnostic groups and
these comparisons may be used for setting priorities in prevention.

Cost of illness studies are useful for identifying how resources are allocated be-
tween different types of costs and between different diseases. They cannot,
however, tell us whether the resource allocation is efficient. This can only be
done through the evaluation of individual programmes (e.g. vaccination or
screening) using cost benefit or cost effectiveness techniques (see also § 3.6).

When comparisons between diseases are made, it is important that the same
methodology be used for all estimates. Rice set out in great detail the methodo-
logy for estimating the costs of major diagnostic categories (Rice 1966; Cooper
and Rice 1976; Rice et al 1985). Many disease costing studies have been carried
out in the United States to assist regional and national planners. U.S. National
Health Statistics are now collected in such a way as to facilitate the estimation of
costs (see also Hodgson and Meiners 1982; Hodgson 1983). In Europe relatively
few disease costing studies have been carried out which cover both direct and
indirect costs: the study of Henke and Behrens (1986) for West Germany is the
most extensive, since it covers all diagnostic groups.

As an example of what is meant by disease costing in practice, we shall discuss
the latest study of Rice et a/ which is the most comprehensive of all such studies
for the U.S. (Rice et al 1985). Their main results are shown in table 2.13.

The direct costs covered hospital and nursing home care, physicians’ services,
dentists and other professional services, drugs and appliances. They totalled

$ 211 billion in 1980, with diseases of the circulatory system and diseases of the
digestive system each accounting for nearly 15% of the total costs.

The indirect costs of morbidity were calculated for the currently employed, for
those keeping house and for those unable to work or in institutions. The esti-
mates for the currently employed were based on foregone earnings. The evalu-
ation for people keeping house (housewives) was based on the market-cost ap-
proach, i.e. the cost of replacing housewives’ tasks with paid labour to carry out

the same work.
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Table 2.13

1980 (U.S.A.)

Estimated costs and percentage distribution of total economic costs according to diagnosis and type of cost:

Diagnosis total direct indirect costs e total direct indirect costs
costs morbidity mortality costs morbidity mortality
amount in millions ($) percentage distribution

1. Infectious and parasitic diseases 10,266 4,300 4,107 1,859 2.3 2.0 6.1 1.1
2. Neoplasms 50,538 13,049 5,778 N, 1.1 6.2 B.5 18.0
3. Endocrine, nutritional, metabolic

diseases and immunity disorders 12,840 7,329 2,237 3,274 2.8 3.5 B3] 1.9
4. Diseases of blood and blood-forming

organs 2,050 1,155 281 614 0.5 0.5 0. 0.3
5. Mental disorders 30,685 19,824 8,917 1,944 6.7 9.4 13.1 1.1
6. Diseases of the nervous system

and sense organs 22,991 17,132 2,616 3,243 5.1 8.1 3.9 1.8
7. Diseases of the circulatory system 85,008 32,488 11,448 41,072 18.7 15.4 16.9 23.3
8. Diseases of the respiratory system 33,120 16,661 10,146 6,313 7.3 7.9 15.0 3.6
9. Diseases of the digestive system 42,437 30,974 3,441 8,022 9.3 14.7 5.1 4.6
10. Diseases of the genitourinary system 15,414 12,313 1,762 1,339 3.4 5.8 2.6 0.8
12. Diseases of the skin and

subcutaneous tissue 6,600 5,940 539 121 1.5 2.8 0.8 0.0
13. Diseases of the musculoskeletal

system and connective tissue 20,588 13,124 6,938 526 4.5 6.2 10.2 0.3
14. Congenital anomalies 6,319 1,345 En 4,974 1.4 0.6 " 2.8
16. Symptoms, signs and ill-defined

conditions 10,710 3,815 1,847 5,048 4.3 1.8 2.7 2.9
17. Injuries and poisoning 82,959 18,684 7,234 57,041 18.2 8.8 10.7 32.4

Other conditions* 18,093 B, 746 536 8,811 2.0 6.1 0.8 5.0
0. Unallocated expenditures 4,265 4,265 = ] 0.9 2.0 =] -=
Total 454,882 211,143 67,827 175,912 100.0 100.0 100.0 100.0

*k

NOTE: numbers and percents may not add due to rounding

Includes complications of pregnancy, childbirth and puerperium and certain conditions originating during the perinatal period (groups 11 and

15)

Present value of lifetime earnings discounted at 4 percent

(Source: Rice, Hodgson & Kopstein, 19B5)



The estimates for people generally too ill to be employed or in institutions were
based on the assumption that these people would have worked had they not been
ill. The estimates were adjusted for current work participation and unemployme-
nt rates. The indirect costs of morbidity totalled § 68 billion. The highest costs
were due to diseases of the circulatory system (17%), followed by diseases of the
respiratory system (15%) and mental disorders (13%).

The measurement of the costs of mortality is an emotional issue, which is still a
source of controversy among economists. The traditional method used is the hu-
man capital approach which evaluates premature death in terms of the expected
lifetime earnings foregone. This approach gives greater weight to working men
than to housewives or the elderly. Yet, as Hodgson and Meiners (1982) point out,
this approach does not measure the "value of life" but a certain component of the
cost of a disease, namely the economic burden that premature death places on
the potential output of an economy. This method, however, assumes a situation
of full employment. The premature death of one person may mean the employ-
ment of an unemployed person in times of unemployment. So far no real solution
has been found to overcome the consequences of this assumption in the human
capital approach.

Economists have devised other approaches for estimating the costs of premature
mortality. One of them is the "willingness to pay" approach, which measures the
value of human life by the amount people are willing to spend to reduce the
probability of death (e.g. via insurance payments). The problem with this method
is that it is difficult to make a direct link between expenses paid and a reduction
in probability of death. In practice few estimates have been based on this method
(Hodgson 1983; Hay 1989).

Rice et al use the human capital approach for their estimates of the costs of
mortality. The loss of potential earnings due to premature death has been dis-
counted with a discount rate of 4%. The lower the discount rate, the higher the
stream of foregone earnings. (Discounting will be explained in chapter 3). The
total costs of premature mortality discounted at 4% are $ 176 billion. Injury and
poisoning accounted for the highest percentage of costs (32%), followed by dis-
eases of the circulatory system (23%) and neoplasms (18%).
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When we now look at the column "total" in table 2.13, we see that the overall
rank order places diseases of the circulatory system first, injury and poisoning
second and neoplasms third. One of the advantages of disease costing is that it
enables one to establish an overall rank order after adding the separate categories
of costs, something which cannot be done with the other health measures de-

scribed in this chapter.

2.7.3 Disease costing in the Netherlands

In the Netherlands disease costing studies have only been carried out for a
particular disease or diagnostic group, such as diseases of the circulatory system
(CBS/TNO 1980; STG 1987; Verkooijen et al 1990), diseases of the respiratory
system (Molken 1989) and AIDS (Wiggers and Bergsma 1990). The main reason
for this is that the direct costs of health care are very difficult to estimate per
diagnostic category because the accounting procedures of the health care services
are not broken down systematically according to diagnostic group. Moreover the
indirect costs of morbidity are seldom calculated; when available, they are usual-
lv approximations based on actual insurance benefits paid out. In a recent NIPG
report (Bergsma and van Ginneken 1990), however, the indirect costs of morbid-
ity in the working population were estimated for all diagnostic groups in the
Netherlands in 1985. These figures could be used in conjunction with other
health indicators in setting up a national prevention profile.

Data and methods

In the Netherlands, data on sickness absenteeism are published vearly per main
diagnostic group by the Central Bureau of Statistics. The source for the data are
the industrial insurance boards who are responsible for the data collection. The
size of the working population covered by these statistics is 2.7 million out of a
total working population of 5.1 million. Approximately 3.4 million people are
covered by the Sickness Benefits Act, i.e. the 2.7 million mentioned above and
large firms carrying their own risk. Selfemployed persons do not fall under this
Act. Civil servants, the armed forces and people in military service and em-
ployees of the national railways have their own separate ruling. No statistics on
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sickness absenteeism are available according to diagnosis for the 2.4 million not
included in the population of the Central Bureau of Statistics mentioned above.
In the absence of further information the assumption had to be made that their
absence rate was the same as that for the first group.

The value of lost production through sickness absenteeism was first calculated
for each diagnostic group on the basis of the available data and then a further
estimate was made of the costs of the remaining sickness absenteeism which
could not be classified into diagnostic groups.

For work disability the available statistics are much more complete and are col-
lected by the Work Disablement Funds. The value of lost production was calcu-
lated for each diagnostic group and adjusted with the unemployment rates.

The costs of sickness absenteeism

Sickness absenteeism in the Netherlands applies to short-term illness, i.e. illness
that lasts less than one year. During the period of illness employees are usually
paid their full wages with the exception of the first few days which are not al-
ways reimbursed, depending on the rules of the industrial insurance boards to
which the employer belongs. The implementing body of each industrial insurance
board has the responsibility of ensuring that benefits are only paid out to people
who are absent due to illness.

The number of days lost through sickness absenteeism and the costs of lost pro-
duction were first calculated per disease category for the population of 2.7 mil-
lion for which detailed statistics were available (see table 2.14). For this group
the total number of days lost was estimated to be 75 million; lost production was
f 8.7 billion or $§ 3.4 billion (at a purchasing power parity for G.D.P.of $1 =
f 2.55, U.S. Dept. of Health and Human Services 1989).

The disease categories producing the highest costs of sickness absenteeism were
diseases of the musculoskeletal system and connective tissue (22 % of the total
costs), mental disorders (16 %) and external causes of injury and poisoning (6 %).
A further 30 % of the costs were due to short term periods of illness of 10 days
on average where the employee was not seen by a medical practitioner and for
which consequently no diagnosis could be made.
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Table 2.14 Number of days and value of production lost due to sickness absenteeism in 2.7 million of the working population in
the Netherlands in 1985, per diagnostic group

Diagnosis nr of days lost due to totel value of order of
sickness absenteeism lost production rank
(x 1000) (x f 1 million)*
men women total
1. Infectious and parasitic diseases 392 27 663 68 13
2. Neoplasms 482 340 B22 107 1"
3. endocrine, nutritional, metabolic diseases
and immunity disorders 203 148 351 43 14
4. Diseases of blood and blood-forming organs 39 62 100 1" 16
5. Mental disorders 6,810 4,646 11,456 1,368 2
6. Diseases of the nervous system and sense organs 999 490 1,490 181 9
7. Diseases of the circulatory system 2,296 446 2,740 389 4
8. Diseases of the respiratory system 2,039 1,352 3,391 381 5
9. Diseases of the digestive system 1,640 704 2,344 278 7
10. Diseases of the genitourinary system 3%0 820 1,210 140 10
11. Complications of pregnancy, childbirth and puerperium == 3,677 3,677 338 6
12. Diseases of the skin and subcutaneous tissue 431 295 726 144 12
13. Diseases of the musculoskeletal system and connective tissue 1,209 4,238 15,447 1,912 1
14. Congenital anomalies 105 45 150 16 15
16. Symptoms, signs and ill-defined conditions 1,738 403 2,142 257 8
17. Injuries and poisoning 3,905 1,121 5,027 544 3
0. No medical diagnosis 14,674 8,935 23,609 2,619 %
Total, 47,352 27,991 75,342 8,726 =

* f 1 =8 2.55 at purchasing power parity for G.D.P. (1985)

(Source: Bergsma & van Ginneken, 1990)
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Table 2.15 Number of days and value of production lost due to Work disability in the Netherlands in 1985, per diagnostic group

Diagnosis nr of days lost due to total value of order of
work disability lost production® rank
(x 1000) (x f 1 million)**
men Women total

1. Infectious and parasitic diseases 303 1,012 1,405 108 13
2. Neoplasms 2,008 1,396 3,404 302 8
3. Endocrine, nutritional, metabolic diseases

and immunity disorders 1,057 704 1,761 157 1"
4. Diseases of blood and blood-forming organs 158 135 293 25 15
5. Mental disorders 25,057 18,902 43,960 3,868 2
6. Diseases of the nervous system + sense organs 5,804 3,265 9,068 B13 4
7. Diseases of the circulatory system 18,738 1,410 20,148 2,008 3
8. Diseases of the respiratory system 5,515 1,938 7,453 696 6
9. Diseases of the digestive system 3,196 1,370 4,566 419 7
10. Diseases of the genitourinary system 704 1,368 2,072 165 10
11. Complications of pregnancy, childbirth and puerperium - 151 151 n" 16
12. Diseases of the skin and subcutaneous tissue 785 545 1,330 nr 12
13. Diseases of the musculoskeletal system and connective tissue 29,608 15,943 45,550 4,101 1
14. Congenital enomalies 385 327 713 61 14
16. Symptoms, signs and ill-defined conditions 1,536 627 2,163 198 9
17. Injuries and poisoning 6,680 1,670 8,351 794 5
0. No medical diagnosis 20,899 B,128 29,027 2,683 =
Total 122,523 58,891 181,145 16,526 LS

* corrected for work participation rates
*w § 1 = ¢ 2.55 at purchasing power parity for G.D.P. (1985)

(Source: Bergsma & van Ginneken, 1990)
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Table 2.16 Estimates of value of production lost due to sickness absenteeism and work disability in the Netherlands in 1985,
per diagnostic group

Diagnose value of lost production total order of
(x f 1 million) (x f 1 million) rank
sickness work
absenteeism disability

1. Infectious and parasitic diseases 68 108 176 14
2. Neoplasms 107 302 409 9
3. Endocrine, nutritional, metabolic diseases

and immunity disorders 43 157 200 12
4. Diseases of blood and blood-forming organs 1" 25 36 16
5. Mental disorders 1,368 3,868 5,236 2
6. Diseases of the nervous system + sense organs 181 813 994 6
7. Diseases of the circulatory system 398 2,008 2,397 3
8. Diseases of the respiratory system 381 696 1,077 5
9. Diseases of the digestive system 278 419 697 7
10. Diseases of the genitourinary system 140 165 305 "
11. Complications of pregnancy, childbirth and puerperium 338 n 349 10
12. Diseases of the skin and subcutaneous tissue 44 17 194 13
13. Diseases of the musculoskeletal system and connective tissue 1,912 4,101 6,013 1
14. Congenital anomalies 16 61 7 15
16. Symptoms, signs and ill-defined conditions 257 198 455 8
17. Injuries and poisoning 5464 794 1,338 &
0. No medical diagnosis 2,619 2,683 5,302 -
subtotal 8,726:_ 16,526 25,252
unal located 4,803 - 4,803
Total working population 13,528 16,526 30,054

* costs of sickness absenteeism of 2.7 million working population
** costs of sickness absenteeism in the remaining working population

(Source: Bergsma & van Ginneken, 1990)



As for the estimates of sickness absenteeism in the remaining working popula-
tion, the assumption was made that these rates of absenteeism were similar to
those found for the first population. In this way it was estimated that in 1985
127 million full working days were lost due to sickness absenteeism in the total
working population of 5.1 million (full-timers and part-timers). The value of lost
production was estimated to be f 13.6 billion or § 5.3 billion (see table 2.16).

Work disability

Work disability applies to long term illness. If someone who has been absent
from work for more than one year has not fully recovered within that year, he is
eligible for disablement benefits. Someone is considered disabled when he can no
longer satisfactorily perform the last job he had and the amount of benefits paid
out is linked to the level of his previous wage, with a fixed ceiling. As a result
someone can be considered fully disabled when he can no longer perform his
previous job, even though he may be suitable for a totally different occupation.
As a rule work disablement benefits are higher than unemployment benefits.

In 1985 it was estimated that 181 million full working days were lost due to
work disability (see table 2.15). The value of lost production, adjusted for cur-
rent unemployment rates, was estimated to be f 16.5 billion or $ 6.5 billion. The
value of lost production was compared with the total disablement benefits paid
out: they were almost as high as the value of lost production, confirming the fact
that in the Netherlands work disablement benefits ensure that the individuals
concerned suffer little financial loss but that the total social burden of such an
insurance system is high.

The highest costs for work disability were found for the following disease cate-
gories: diseases of the musculoskeletal system and connective tissue (25%), mental
disorders (23%) and diseases of the circulatory system (12%)(see table 2.15).

The total indirect costs of morbidity in the working population

The total indirect costs of morbidity in the working population in 1985 were
estimated to be f 30.1 billion or § 11.8 billion, while the total expenditure on the
health care services was f 34.8 billion or § 13.6 billion. When one compares these
results with those of the U.S.A. (see table 2.13), there is a great difference be-

41



tween the two countries. In the U.S.A. the indirect costs of morbidity are ap-
proximately one-third of the total direct costs; in the Netherlands the two are al-
most the same.

The disease categories responsible for the highest indirect costs of morbidity in
the Netherlands were diseases of the musculoskeletal system and connective tis-
sue (mainly back problems), followed by mental disorders (mainly due to
adaptation problems and stress at work) and diseases of the circulatory system
(see table 2.16). The pattern in the U.S.A. is different: the three most important
disease categories are diseases of the circulatory system, diseases of the respira-
tory system and mental disorders (see table 2.13).

2.8 Distribution of morbidity and mortality

Morbidity and mortality are not evenly distributed in and between populations
and countries. We have already seen the differences that exist between men and
women for a number of indicators. Uneven distribution of health has also been
demonstrated for groups of different socio-economic status or living in different
geographic areas (Fox 1989).

The first European health target calls for a reduction in existing inequalities of
health within and between countries of at least 25% by the year 2000, which
means that these inequalities must be identified first.

2.8.1 Geographic variations

There are many interesting differences in indicators, such as cardiovascular mor-
tality, life expectancy and health care use, between European countries: for
example, between Mediterranean countries, central and eastern European coun-
tries, Scandinavian countries, etc. This can stimulate research into the causes of
these differences with the aim of elucidating various risk factors. In this section
we shall only briefly touch upon regional differences in morbidity and mortality
that can easily be found even in a small country such as the Netherlands (14.8 m.
inhabitants living on 39,600 km? land in 1988). One can compare the twelve pr-
ovinces, the 61 health regions or areas with different degrees of urbanization,
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and one will find differences in cancer incidence and mortality (CBS 1980), life
expectancy, hospital admission rates and numerous other indicators that can be
general or specific for a certain disease. The idea is that if there is an explana-
tion for the differences, prevention might be possible. Unfortunately, the re-
quired explanation often cannot be found; moreover the differences are not
really spectacular (Rosen et al 1985; Wall et al 1985; CBS 1987; Davidse and van
de Water 1988; Mackenbach et al 1990).

Since the construction of local and regional health profiles is time-consuming,
expensive and complicated, this may not be the most efficient way to stimulate
health policy in small countries with a rather homogeneous population. In such
countries, national health profiles would suffice. Local or regional implementa-
tion of national prevention programmes could then focus on specific components
of the programme once it is known that one or two proven risk factors are
significantly more prevalent in the municipality or region.

This discussion is still open in the Netherlands. At present, a discussion of local
or regional health profiles and prevention programmes was deemed beyond the
scope of this report.

2.8.2 Socio-economic variations

There are strong and persistent relationships between social class and morbidity
and mortality, generally meaning higher values for morbidity and mortality indi-
cators among socially disadvantaged groups (Svensson 1988; Ilisley 1988; Marmot
1988; Fox 1990; Kunst et al 1990). This is an important field for research and
for politicians. Many explanations have been presented and it is sometimes diffi-
cult to separate scientific facts from ideological views. Social class in itself is a
rather rough yardstick, being a composite of education, income and occupation;
education is generally considered to be the most important element (Winkleby et
al 1990; Doornbos and Kromhout 1990). Although socio-economic-related varia-
tions in health are a potentially promising area for prevention programmes, they
will not be discussed here because many others have already dealt with this sub-
ject.
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2.9 Discussion

A number of health indicators can be combined with demographic data to con-
struct a so-called health profile, the first step on the way to a prevention profile,
i.e. a coherent prevention policy. The health indicators concern death (e.g. mor-
tality rates, life expectancy and potential years of life lost), disease (e.g. inci-
dence and prevalence rates for various health problems, self-rated health status,
use of health care facilities and prevalence of risk indicators), a combination of
death and disease (active life expectancy) and socio-economic factors (e.g. sick-
ness absenteeism and work disability).

The demographic data include age distribution, male/female ratio, ethnic back-
ground, family structure, social class and place of residence.

The more health indicators and demographic data are used, the more refined the
health profile will be, and the more expensive and time-consuming the task will
be. We should collect the minimum amount of information that will enable us to
carry out the envisioned health policy: "In der Beschrinkung zeigt sich erst der
Meister" (Goethe 1749-1832). The choice should be such that the health profile
will be accepted as a good and efficient picture of the health status of the popu-
lation by those who have to work with the profile.

One form of refinement is the local or regional health profile for smaller geogra-
phic areas. In small countries, such as the Netherlands, the effectiveness and ef-
ficiency of the construction and use of regional health profiles and a regional
health policy are not yet clear. It may be wiser to develop a national health
policy which is then implemented in accordance with regional or local conditions
(van de Water 1989). Research is under way in the Netherlands to evaluate the
usefulness of regional health profiles.

Each health indicator gives a different impression of the size and seriousness of
the various health problems. This is illustrated by the different rank orders given
for the health problems listed in tables 2.4 and 2.5 (mortality and potential years
of life lost), 2.7 (morbidity) and 2.14-16 (sickness absenteeism, work disability
and total indirect economic cost of morbidity). These ordinal positions cannot be

added together or otherwise combined to obtain a simple index. Therefore
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everyone has to chose his own rank order for health problems. Obviously, a
health economist or a medical insurance company will use a different rank order
than a public health official, a politician, a patients’ organization or the lay
public. However, even without a methodology to weigh and add up the values of
the different health indicators for each health problem, it is clear from these
tables that, as far as the population is concerned, the following are important
health problems that would offer good targets for prevention: cardiovascular dis-
ease (mainly coronary atherosclerosis), cancer (especially colorectal, lung and
breast cancer), mental and neurological disease (especially psychosocial problems,
depression and dementia), musculoskeletal problems (especially (osteo-)arthritis
and back pain) and injuries (due to home and leisure accidents rather than traf-
fic or occupational accidents). Cardiovascular disease has high indicators of mor-
tality, morbidity and - to a lesser extent - indirect economic losses; cancer high
mortality indicators; mental disease and musculoskeletal problems high morbidity

and economic indicators; and injuries high mortality and economic indicators.

Unfortunately, the willingness to prevent major health problems is not always
matched by the availability of practical prevention methods. The preventability
of health problems and the effectiveness and efficiency of existing prevention
methods will be discussed in chapter 3.

45



LITERATURE

ABELIN T. Positive indicators in health promotion and protection. Wld Hlth Statist Quart
1986;39:353-64.

BEBBINGTON AC. The expectation of life without disability in England end Wales. Soc Sci
Med 1988;27:321-6.

van den BERG J, van den BOS GAM. The (measurement of the) prevalence of chronic conditio-
ns, 1974-1987 (in Dutch, with summery in English). Maandbericht Gezondheidsstatistiek
1989;8(3):4-21.

BERGNER M, ROTHMAN ML. Health status measures: an overview and guide for selection. Ann
Rev Public Health 1987;8:191-210.

BERGSMA EW, van GINNEKEN JKS. Een schatting van omvang en kosten van ziekteverzuim en
arbeidsongeschiktheid naar diagnose in Nederlend (1985) (in Dutch, with summary in
English). Leiden (the Netherlands): NIPG-TNO, 1990.

BRESLOW L. Setting objectives for public health. Ann Rev Public Health 1987;8:289-307.

CATFORD JC. Positive health indicators - towards a new information base for health promo-
tion. Community Medicine 1983;5:125-32.

CBS (Netherlands Central Bureau of Statistics) / Ministry of Public Health end Environ-
mental Hygiene. Compendium health statistics of the Netherlands 1979 (bilingual Dutch-
English). The Hague: Staatsuitgeverij, 1980.

CBS. Atlas van de kankersterfte in Nederland 1969-1978 (in Dutch, with summary in
English). The Hague: Staatsuitgeverij, 1980.

CBS/TNO. Hart- en vaatziekten: omvang en maatschappelijke betekenis (in Dutch). The
Hague: Staatsuitgeverij, 1980.

CBS / Ministry of Welfare, Health and Cultural Affairs. Compendium of health statistics
of the Netherlands 1986 (bilingual Dutch-English). The Hague: Staatsuitgeverij, 1986.

CBS. Regionaal vademecum gezondheidsstatistiek 1985 (in Dutch). The Hague: Staatsuitge-
verij, 1987.

CBS / Ministry of Welfare, Health and Cultural Affairs. Vademecum health statistics of
the Netherlands (bilingual Dutch - English). The Hague: SDU-Uitgeverij, 1989.

COLVEZ A, BLANCHET M. Potential gains in life expectancy free of disability: a tool for
health planning. Intern J Epidemiol. 1983;12:224-9.

COOPER BS, RICE DP. The economic cost of illness revisited. Social Security Bulletin
1976;39:21-35.

CRIMMINS EM, SAITO Y, INGEGNERI D. Changes in life expectancy and disability-free Life
expectancy in the United States. Pop and Dev Rev 1989;15:235-67.

DAVIDSE W, van de WATER HPA. Regionale gezondheidsverschillen in Zuid-Holland (in Dutch).
Leiden (the Netherlands): NIPG-TNO, 1988.

DOORNBOS G, KROMHOUT D. Educatiomal level and mortality in a 32-year follow-up study of
18-year-old men in the Netherlands. Int J Epidemiol
1990;19:374-9.

EKELUND LG, HASKELL WL, JOHNSON JL, WHALEY FS, CRIQUI MH, SHEPS DS. Physical fitness as a

predictor of cardiovascular mortality in asymptomatic North American men. N Engl J Med
1988;319:1379-84.

46



FERRENCE RG, TRUSCOTT S, WHITEHEAD PC. Drinking and the prevention of coronary heart dis-
ease: findings, issues and public health policy. J of Studies on Alcohol 1986;47:394-408.

FOX AJ (ed). Health inequalities in European countries. Aldershot (United Kingdom):
Gower, 1989.

FOX AJ. Socio-economic differences in mortality and morbidity. Scand J Soc Med 1990;18:1-
8.

FRACHEBOUD J. Hartinfarct; hartbewaking of thuisblijven (in Dutch). Utrecht (the Nether-
lands): NIVEL, 1987.

VAN GINNEKEN JKS, BANNENBERG AFI, DISSEVELT AG. Gezondheidsverlies ten gevolge van een
aantal belangrijke ziektecategorieén in 1981-1985 (in Dutch). Leiden (the Netherlands):
NIPG-TNO/CBS, 1989.

HANSLUWKA HE. Measuring the health of populetions, indicators and interpretations. Soc
Sci Med 1985;20:1207-24.

HAY JW. Econometric issues in modeling the costs of AIDS. Health Policy
1989;11:125-45.

HENKE KD, BEHRENS CS. The economic cost of illness in the Federal Republic of Germany in
the year 1980. Health Policy 1986;6:119-43.

HODGSON TA, MEINERS MR. Cost of illness methodology: a guide to current practices and
procedures. Milbank Memorial Fund Quarterly/Health and Society 1982;60:429-62.

HODGSON TA. The state of the art of cost-of-illness estimates. Advances in Health
Economics and Health Services Research 1983;4:129-64.

TEN HOOPEN AJ, BOERMA JT, CLAY W. Verlies aan levensjaren (in Dutch, with summary in Eng-
Lish). Tijdschrift Sociale Geneeskunde 1982;60:125-33.

ILLSLEY R. Social equity and health in Europe. T Soc Gezondheidsz 1988;66:310-4.

KATZ S, BRANCH LS, BRANSON MH et al. Active life expectancy. N Engl J Med 1983;309:1218-
264,

KUNST AE, LOOMAN CWN, MACKENBACH JP. Socio-economic mortality differences in the Nether-
lands in 1950-1984: a regional study of cause-specific mortality. Soc Sci Med
1990;31:141-52.

van der MAAS PJ, HOFMAN A, DEKKER E (eds.). Epidemiologie en gezondheidsbeleid (in
Dutch). Alphen ean den Rijn (the Netherlands): Samsom Stafleu, 1989.

MacGINNIS JM. Targeting progress in health. Public Health Reports 1982;97:295-307.
MacGINNIS JM. Setting nationwide objectives in disease prevention and health promotion:
the United States experience. In: Holland WW, Detels R, Knox G (eds). Oxford textbook of
public health, volume 3. Oxford: Oxford University Press, 1985.

MACKENBACH JP, LOOMAN CWN, KUNST AE. Regionale doodsoorzaakprofielen (in Dutch, with sum-
mary in English). T Soc Gezondheidsz 1990;68:57-66.

MacWHINNIE JR. Disability assessment in population surveys: results of the OECD common
development effort. Rev Epidém et Santé Publ 1981;29:413-9.

MARMOT MG. Social class and mortality. T Soc Gezondheidsz 1988;66:315-20.

MINISTRY OF WELFARE, HEALTH AND CULTURAL AFFAIRS. Health for all by the year 2000; rap-
portage Nederland 1988 (in Dutch). Rijswijk (the Netherlands): Ministerie van WWC, 1988.

47



MINISTRY OF WELFARE, HEALTH AND CULTURAL AFFAIRS. Policy document on cancer control.
Rijswijk (the Netherlands): Ministerie van WVC, 1989.

MOLKEN MPMH. CARA in cijfers (in Dutch). Maastricht (the Netherlands): Institute of Tec-
hnology Assessment, 1989.

MOOTZ M. Health indicators. Soc Sci Med 1986;22:255-63.

MUIR C, WATERHOUSE J, MACK T, POWELL J, WHELAN S (eds). Cancer incidence in five conti-
nents, vol.V. Lyon: International Agency for Research on Cancer, 1987:574-9. (IARC Scien-
tific Publications no.88).

NATIONAL CENTER FOR HEALTH STATISTICS. Health United States 1989 and Prevention Profile.
Hyattsville, Maryland: Public Health Service, 1990; DHHS publ.no.(PHS)90-1232.

OECD. Measuring health care, 1960-1983. Paris: OECD, 1985. (Social Policy Studies no.2).

OWENS JF, MATTHEWS KA, WING RR, KULLER LH. Physical activity and cardiovascular risk: a
cross-sectional study of middle-aged premenopausal women. Preventive Medicine
1990; 19:147-57.

PELLETIER L. Health indicators and public health planning (in French, with summary in
English). Rev Epidém et Santé Publ 1990;38:47-56.

RICE DP. Estimating the cost of illness. Washington: U.S. Public Health Service, 1966.
(Health Economics Series no.6).

RICE DP, HODGSON TA, KOPSTEIN AN. The economic cost of illness; replication and update.
Health Care Financing Review 1985;7:61-90.

ROBINE JM, BROUARD N, COLVEZ A. Les indicateurs d'espérance de vie sans incapacité
(EVSI); des indicateurs globaux de l'état de santé des populations (in French, with sum-
mary in English). Rev Epidém et Santé Publ 1987;35:206-24.

ROBINE JM. Estimation de la valeur de l'espérance de vie sans incapacité (EVSI) pour les
pays occidentaux au cours de la derniére décennie. Quelle peut étre L'utilité de ce
nouvel indicateur de |'état de santé? Wld Hlth Statist Quart 1989;42:141-8.

ROBINE JM, BLANCHET M. Proceedings of the first workshop on international geographic com-
parisons of healthy life expectancy 1989. Montpellier (France): INSERM, 1990.

ROMEDER JM, MCWHINNIE JR. Potential years of life lost between ages 1 and 70 as an indi-
cator of premature mortality. Intern J Epidemiol 1977;6:143-51.

ROSEN M, NYSTROM L, WALL S. Guidelines for regional mortality analysis: an epidemiologic-
al approach to health planning. Intern J Epidemiol 1985;14:293-9.

SCHWEFEL D (ed). Indicators and trends in health and health care. Berlin: Springer
Verlag, 1987.

SHAPER AG, PHILLIPS AN, WALKER M. Alcohol and ischaemic heart disease in middle aged Bri-
tish men. Br Med J 1987;294:733-7.

SHEPHARD RJ. The value of physical fitness in preventive medicine. In: the value of pre-
ventive medicine (Ciba Foundation symposium 110). London: Pitman, 1985: 164-82.

STG (Dutch Steering Committee on Future Health Scenarios). The heart of the future - the
future of the heart. Dordrecht (the Netherlands): Kluwer Academic Publishers, 1987.

STG. Chronische ziekten in het jaar 2005. Vol.1, scenario's over diabetes mellitus (in
Dutch). Utrecht (the Netherlands): Bohn, Scheltema & Holkema, 1990a.

48



STG. Zorgen voor geestelijke gezondheid in de toekomst (in Dutch). Utrecht (the Nether-
lands): Bohn, Schelteme & Holkema, 1990b.

SULLIVAN DF. Disability components for an index of health. Washington: U.S. Government
Printing Office, 1971a. (PHS Publication no.1000, Series 2 no.42).

SULLIVAN DF. A single index of mortality and morbidity. HSMH Health Reports 1971b;86:347-
54.

SVENSSON PG. Disadvantaged groups: a challenge for health services.
T Soc Gezondheidsz 1988;66:307-9.

UNITED STATES DEPARTMENT OF HEALTH AND HUMAN SERVICES. Health Care Financing Review; 1989
Annual Supplement. Baltimore: DHSS, 1989.

van der VELDEN J, de BAKKER DH, CLAESSENS AAMC, SCHELLEVIS FG. Nationale studie van ziek-
ten en verrichtingen in de huisartsprektijk. Basisrapport morbiditeit (in Dutch). Utrecht
(the Netherlands): NIVEL, 1990.

VERKOOIJEN JM, BREEVOORT ELMG, AMENT AJHA. Kosten van hart- en vaatziekten voor Nederlan-
dse bedrijven (in Dutch). Maastricht (the Netherlands): Limburg State University, 1989.

VERKOOTJEN JM, AMENT AJHA, BREEVOORT ELMG. Kosten van hart- en vaatziekten in Nederland.
Maastricht (the Netherlands): Limburg State University, 1990.

WALL S, ROSEN M, NYSTROM L. The Swedish mortality pattern: a basis for health planning?
Intern J Epidemiol 1985;14:285-92.

van de WATER HPA. Bouwen aan basisgezondheidszorg (in Dutch, with summary in English).
Leiden (the Netherlands): NIPG-TNO, 1989.

WIGGERS CCMC, BERGSMA EW. De kosten van AIDS/HIV in Nederland: een inventarisatie (in
Dutch, with summary in English). Leiden (the Netherlands): NIPG-TNO, 1990.

WILKINS R, ADAMS O. Healthfulness of life. Montreal: The Institute of Research on Public
Policy, 1983.

WILSON RW, DRURY TF. Interpreting trends in illness and disability: health statistics and
health status. Ann Rev Public Health 1984;5:83-106.

WINKLEBY MA, FORTMANN SP, BARRETT DC. Social class disparities in risk factors for dis-
ease: eight-year prevalence patterns by level of education. Preventive Medicine
1990;19:1-12.

ZWICK DI. Establishing national health goals and standards. Public Health Reports
1983;98:416-25.

49



3. HEALTH BENEFITS AND COSTS OF PREVENTION

3.1 Introduction

The aim of preventive health care is to prevent or postpone morbidity and pre-
mature mortality. Prevention therefore involves both the quality and quantity of
life. Usually a distinction is made between primary, secondary and tertiary pre-

vention.

Primary prevention means that new cases of a disease are really prevented and
do not occur, because the cause(s) of that disease has (have) been eliminated.
Primary prevention is only feasible if the causes (determinants, risk factors, risk
indicators) of certain forms of morbidity and premature mortality are known and
can be tackled. Therefore, lung cancer is suitable for primary prevention and
breast cancer is not (Prentice et al 1988; Zelen 1988). Well-known methods of
primary prevention are health education - e.g. against smoking and unsafe sexual
practices, hygiene - e.g. safe drinking water and adequate sewage disposal, ma-
laria prophylaxis and vaccination. Primary prevention often calls for intersectoral
cooperation, i.e. participation of other sectors such as finance, agriculture, trans-
port, social welfare, employment, environment, etc. Intersectoral cooperation in
prevention is essential if health objectives such as less smoking, better nutrition
or fewer accidents are to be achieved; this aspect does not, however, fall within
the scope of this report.

Secondary prevention is the detection and treatment of a disease before the "pa-

tient" becomes aware of it, thereby preventing the disease from becoming mani-
fest. Well-known examples are (mass) screening for phenylketonuria, hypercho-
lesterolaemia or breast cancer and the periodic examination of school children or
workers in certain occupations.

Tertiary prevention is not really a form of disease prevention; it is instead an

attempt to limit the damage caused by manifest disease and to mitigate its ef-
fects. Tertiary prevention focusses especially on preventing permanent invalidity,
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e.g. after an injury or due to chronic diseases. It can also be considered a form
of curative care.

Basically, preventive and curative care have the same objective: health benefit
(also called health gain), i.e. decreasing the amount of disease and disability
and/or postponing death. There are important differences, however:

- whereas a patient will ask for curative treatment himself, preventive health
care is usually offered actively to people who feel healthy and therefore
carries the risk of "medicalization". Prevention programmes therefore have
to be planned even more carefully than curative measures because, in addi-
tion to health benefit, prevention also has a price tag (Skrabanek 1986).
Since this is especially true for mass screening (Eddy 1986; Mant and
Fowler 1990), special rules have been drawn up for this type of prevention
(Wilson and Jungner 1968). The aim of screening programmes is that every-
one will be examined and many will be treated for preclinical disease or
elevated risk. If the test and the preventive measure are not burdensome,
this is more acceptable than if the intervention consists of, for instance, a

life-long dietary or - even worse - drug regimen.

- the effects of prevention are not immediately noticeable and cannot be
guaranteed for everyone participating in the prevention programme. Pre-
vention offers "treatment” on the basis of a statistical risk for future disease
and not for an existing health problem. The economic implications of these
effects will be discussed in § 3.6 and 3.7.

- although prevention is also offered to individuals, as curative care always
is, it usually is aimed at groups in the population.

3.2 How can gains in health be measured?

In principle, health gained through prevention becomes manifest as an improve-

ment in (at least) one of the indicators discussed in chapter 2, with the same

restriction regarding the difference between groups of indicators of morbidity.
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To be able to attribute health gains to a specific preventive measure, however,
the demonstration of a change in one indicator will be more feasible than the use
of another indicator.

The influence of a preventive measure on the total age-adjusted mortality rate
for a population usually cannot be demonstrated, because no such intervention
has a sufficiently large impact on this indicator in a limited period of time, not
even a vast offensive against a major health problem such as lung cancer or
myocardial infarctions.

On the other hand, a decrease in the disease-specific mortality rate is often used
as a yardstick for the success of a preventive measure, e.g. primary prevention of
lung cancer or accidents and secondary prevention of cardiovascular disease,
breast cancer or maternal deaths.

Critics point out that a decrease in disease-specific mortality without a decrease
in total mortality only means a shift from one cause of death to another. This
will be discussed in chapter 6.

Sometimes a reduction in the age-specific mortality rate is used as a measure of

health gained: for instance, the infant mortality rate, especially in developing

countries.

As in the case of the total mortality rate, one can hardly expect to demonstrate
that an increase in life expectancy at birth (= the average number of life vears

gained) was caused by a preventive measure in a population, because no single
intervention will have a sufficiently large impact to cause a visible change in this
indicator. However, as a theoretical exercise one can calculate the increase in life
expectancy if a cause of death were to be completely eradicated. This is de-
scribed in § 3.3.

There are two ways to visualize an otherwise undetectable increase in the life
expectancy of the total population caused by a preventive measure.

The first is to calculate the average number of life vears gained bv the saved
population, i.e. those who would have died of the disease without the interven-
tion. This number is, of course, much higher than the average number for the
total population (see § 3.3).
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The second method is to calculate the 1 number of lif r ined within a
population as a result of a preventive measure by adding up all of the years
gained during the intervention period by all persons who would otherwise have
died. This again leads to a sizeable figure, even if only a small percentage of the
population benefits from the intervention.

It is possible and even desirable to correct the number of life years gained for
the quality of those years. It makes quite a difference whether the years gained
are spent in bed or as an active person. Therefore each year can and should be
adjusted for quality by a factor between 0 and 1; in this way the gain can be
expressed as the number of gquality-adjusted life vears ("QALYs"). QALYs
represent a combination of a mortality-derived measurement and a state of mor-

bidity, as in the case of health expectancy; however, unlike the latter QALYs are
used for specific preventive and curative actions. There is considerable literature
on this controversial indicator of health benefit (Smith 1987; La Puma and
Lawlor 1990); for more information see the references. In this report, it will be
discussed again briefly in § 3.6.2.

One of the most logical outcomes of successful preventive measures against a
certain disease is a decrease in the incidence rate for that disease. This is the
usual indicator of prevention of non-lethal diseases, e.g. infectious diseases or
congenital malformations, but it can also be used for diseases that can be lethal,
such as various types of cancer or cardiovascular disease. In figure 3.1, the influ-
ence of the introduction of poliomyelitis vaccine in 1957 on the incidence of that
disease in the Netherlands can be seen.

As described in chapter 2, the frequency of acute diseases in a population is
usually given by incidence rates, while the frequency of chronic or permanent
conditions, which begin insidiously, is indicated by prevalence rates. The preva-
lence of chronic conditions is somewhat arbitrary because generally the onset is
not clear and the demarcation between healthy and sick is not well-defined.
Moreover, these conditions often have multiple or unknown origins. Therefore a

decrease in the prevalence rate of such diseases is not a very reliable indicator of

the success of preventive measures against them.
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Figure 3.1 Incidence of reported cases of poliomyelitis (paralytic and non-paralytic) per
100,000 of population in the Netherlands, 1950-1979.
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An improvement in the self-rated health status is too general to be a suitable
indicator of the effectiveness of a prevention programme and is therefore not
being used as such.

The same applies for a decrease in the demand for health care. However, in some
cases a decrease in the demand for specific forms of health care can be the logi-
cal outcome of a preventive intervention. A successful antenatal screening pro-

gramme for Down’s syndrome will eventually lead to the closing of some institu-
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tions for the mentally handicapped, and dentists are making themselves partially
superfluous by the effective prevention of dental caries. Originally, one of the
motives behind prevention was to decrease the demand for health care, thereby
saving money. We now know that generally this is not the case (see also § 3.6)
but as we shall see, in rare instances it can happen.

A decrease in sickness absenteeism and work disability could also be considered

the result of preventive measures. Such measures have indeed been introduced
by occupational health care, but evaluation is difficult because the main causes
of work absenteeism and work disability (musculoskeletal and mental problems)
are multifactorial and sometimes are not connected directly with the work site or
the jobs performed. Good results have been achieved in some specific areas
where cause and effect are clearly related, such as prevention of hearing loss,

silicosis and occupational cancers.

One of the indicators most often used for evaluating the effectiveness of preven-
tion programmes is the decrease in the prevalence of determinants of specific
diseases; in fact, this is only an indirect measure that does not always correspond
to a decrease in morbidity in the population. Determinants that are being moni-
tored continuously and intensively in the Netherlands are, for example, smoking
prevalence (shown in figure 2.5), alcohol consumption and environmental pollu-
tion. Other risk indicators are examined from time to time in various regions or
subgroups of the population, such as sexual behaviour, hypertension or serum
cholesterol level.

Active life expectancy is arguably the best indicator of (an improvement in) the
overall health status of a population, but an increase in active life expectancy

cannot be used to demonstrate the effectiveness of a preventive measure, because
there are too many variables, too many confounders and too many unknown
factors.

In conclusion it can be stated that many indicators of health gained by preven-
tion exist: some are better than the others, some are suitable for specific inter-
ventions only and some apply for theoretical exercises only. The ones most com-
monly used are (disease-specific) mortality rates, total number of life years
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gained in a population, incidence rates and prevalence of risk indicators. In this
report, the theoretical exercise of calculating the number of life years gained by
elimination of some causes of death will be discussed separately (in § 3.3) be-
cause this was a topic of recent research carried out by NIPG-TNO.

33 Gains in life expectancy achieved by eliminating a cause of death

The calculation of the gains in life expectancy due to elimination of a cause of
death is a theoretical exercise, because the main causes of death in the developed
world cannot be eliminated. Cardiovascular disease and cancer are more or less
"normal” causes of death that can at the most only be partially eliminated. The
purpose of the exercise is that, as one of the methods described in § 3.2, it
visualizes the potential impact of prevention programmes, thereby incorporating
a rough estimate of the order of magnitude of the replacement of one cause of
death by others. It cannot serve as a method for evaluating the actual impact of
these prevention programmes.

The subject has been described in more detail in one of the reports of the NIPG
"Prevention Profiles" project (van Ginneken et al 1989). There one can also find
the calculations made to arrive at the results presented here, together with
references to similar work in the United States.

It is obvious that the gain in life expectancy due to the elimination of a cause of
death is determined by the magnitude of the health problem that is being
eliminated as well as the average age at which people die of that health problem.
The elimination of a rare disease will hardly affect the average life expectancy
of the population nor will the elimination of a disease that is only fatal after the
age of 80.

It makes a difference whether the probabilities of dying of certain causes are
independent of one another or not. Although it is quite possible that people who
run a higher risk of developing cancer than the average population are also at
increased risk for cardiovascular disease (or the reverse), calculation of the in-
crease in life expectancy due to eliminating a cause of death is usually based on
independent risks. If the chance of dying of cancer is somehow positively associ-
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ated with the chance to die of cardiovascular disease, then the elimination of
cancer will result in a smaller increase in life expectancy than expected. On the
contrary, other assumptions about the dependency between causes of death
(through common risk factors or otherwise) may lead to better results from the
elimination of one cause of death than in the case of independent causes. The
literature is not clear on the difference between "competition” and "replacement”
of causes of death. Here only independent risks will be considered, because mo-
dels incorporating interactions of causes of death are not yet available.

It also makes a difference whether the gain in life expectancy is calculated for
the total population or only that proportion of the population that is "saved" by
eliminating that cause of death, i.e. those who will not die of that specific cause.
Since our mortality pattern is dominated by typical old-age causes, such as car-
diovascular disease and cancer, the elimination of one cause will quickly lead to
an exponential increase in the risks for other causes, and the gain in life
expectancy for the total population will be remarkably limited. This does not
apply for the saved population, however, especially when a less common cause of
death or a cause that frequently occurs at a younger age is eliminated.

Table 3.1 shows the gains in life expectancy for the total population at various
ages if any one of four groups of causes of death could be eliminated. As can be
expected, elimination of cardiovascular disease would produce the greatest bene-
fit, followed by cancer. Gains are less for females than for males, because the
female mortality rates are lower than male mortality rates in each of the four
categories.
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Table 3.1 Gains in life expectancy (in years) due to elimination of four groups of
causes of death for the total Dutch population, 1981-1985

MEN
Age Cancer Cardiovascular External All other
disease causes causes
0 3.79 5.95 1.04 3.09
5 3.81 6.01 0.98 2.36
15 3.79 6.02 0.90 2.30
25 3.77 6.04 0.66 2.23
35 3.74 6.03 0.48 2.15
45 3.65 5.95 0.34 2.05
55 3.35 5.61 0.23 1.93
65 2.65 4.95 0.16 1.79
75 1.61 3.96 0.13 1.63
85 0.71 2.74 0.1 1.41
WOMEN
Age Cancer Cardiovascular External All other
disease causes causes
0 3.26 5.67 0.65 3.02
5 3.25 5.7 0.61 2.38
15 3.23 5.72 0.56 2.33
25 3.20 5.72 0.48 2.28
35 3.15 5.72 0.40 2.22
45 2.95 5.70 0.33 2.16
55 2.49 5.65 0.27 2.07
65 1.82 5.47 0.22 1.94
75 1.12 4.82 0.18 1.75
85 0.53 3.40 0.15 1.48

Source: van Ginneken et al 1989
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Table 3.2 Gains in life expectency (in years) due to elimination of four groups of
ceuses of desth for the saved Dutch population, 1981-1985

MEN
Age Cancer Cardiovascular External All other
disease causes causes
0 13.03 13.36 24 .49 13.99
5 13.01 13.34 23.31 11.07
15 12.86 13.32 22.05 10.81
25 12.75 13.29 18.02 10.47
35 12.60 13.22 14.55 10.13
45 12.25 12.93 11.70 9.67
55 11.30 12.12 9.01 8.97
65 9.38 10.57 6.81 7.91
75 6.65 8.31 5.06 6.38
85 3.92 5.71 3.39 4.54
WOMEN
Age Cancer Cardiovascular External ALl other
disease causes causes
0 14.46 11.67 16.49 12.06
5 14.38 11.65 15.40 9.75
15 14.28 11.65 14.49 9.56
25 14.16 11.62 12.69 9.36
35 13.93 11.56 11.04 9.12
45 13.22 11.45 9.54 8.84
55 11.69 11.15 7.97 8.39
65 9.41 10.50 6.61 7.67
75 6.79 9.02 5.26 6.55
85 4.06 6.47 3.76 4.84

Source: van Ginneken et al 1989
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Table 3.2 shows the gains in life expectancy for the "saved" population, i.e. those
who otherwise would have died of a particular disease. Of course, they will die
later of one of the other three general causes. The gains for the saved population
are much more impressive in all four categories; elimination of external causes
(injuries etc.) would yield the greatest benefit. For younger females, cancer takes
precedence over cardiovascular disease.

In table 3.3, both ways of presenting gains in life expectancy are shown again,
this time for some smaller specific health problems. The differences are even
greater.

Table 3.3 Geins in life expectancy at birth (in years) due to elimination of some spe-
cific health problems: total versus saved Dutch male and female populations,

1981-1985
total male saved male
elimination of: population population
infectious and parasitic diseases 0.1 13.6
carcinoma of the prostate 0.2 7.4
congenital diseases 0.3 61.2
suicide 0.3 24.6
total female saved female
elimination of: population population
breast cancer 0.1 16.0
carcinoma of the cervix 0.1 17.7
complications of pregnancy,
childbirth and puerperium 0.0 51.7

Source: van Ginneken et al 1989

The conclusion is that from the point of view of a population a prevention
strategy against cardiovascular disease and cancer would be preferable, whereas
the individual will benefit more from a strategy for the prevention of accidents
and specific diseases that occur earlier in life. It has to be kept in mind, how-
ever, that this is a theoretical exercise that cannot be executed in real life, be-
cause most health problems cannot be eradicated like smallpox.
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3.4 Models for assessing the health benefits of prevention

A model is a system of elements and the relationships between these elements
that is a simplified representation of a real situation. Its purpose is to obtain a
better understanding of what is happening in reality and how we can influence
the underlying processes.

The Lalonde model, described in chapter 1, is a simple qualitative (conceptual)
model that formed the basis for so-called health policy, i.e. the shift away from
the planning of health care facilities towards plans for better health by focussing
upon the determinants of health.

Using quantitative (mathematical) models that incorporate determinants, health
and health care, one can try to predict the effect of various (preventive or cura-
tive) measures on the health status of the population. In this way, the models are
used as a tool for planning health policy.

The proportion of the incidence of a health problem that can be ascribed to a
certain determinant is called the attributable risk. For example, the attributable
risk of smoking for lung cancer is approximately 90%. The attributable risk can
also be explained as the maximum proportion of a health problem that can be
prevented by elimination of that determinant.

The degree of association between a risk indicator (determinant) and a disease is
called the relative risk, meaning the ratio of the incidence rate for those who
have the risk indicator to the incidence rate for those who do not. For example,
if the relative risk of lung cancer for non-smokers is defined as 1, then the rela-
tive risk of lung cancer for those who smoke half a packet of cigarettes per day
will be approximately 7. A low relative risk ( e.g. 1.5 or 2) means a weak associ-
ation between the risk factor and the disease, while a relative risk between 0 and
1 means that the risk factor actually protects against the disease.

Attributable and relative risks are elements of the models described below.

It has to be kept in mind that specific preventive measures - e.g. those dealing
with smoking, alcohol and nutrition - may have an influence on several health
problems, and that a health problem may be associated with various determinants
at the same time.

61



Generally speaking, a determinant cannot be eliminated completely but only par-
tially, and therefore the health gain will be less than that indicated by the at-
tributable risk. The proportion of the health problem that can be prevented by
means of realistic preventive activities is called the (potential) impact fraction
(Morgenstern and Bursic, 1982).

Often, the potential impact of a prevention programme is quantified as a de-
crease in incidence or the number of life years gained. In some models this num-
ber is adjusted for the quality of those years. Sometimes not only the effects of
preventive measures are calculated but also the costs, financial and otherwise,
which of course makes such models more suitable for health planning.

Many complications arise when one tries to construct a mathematical health
policy model. Much ill-health cannot yet be explained by determinants. A wealth
of epidemiological data - relative risks, distribution of risk factors in the popu-
lation, etc. - is needed but the information often is not routinely available or
conflicting results are obtained. Therefore, (too) many assumptions have to be
made. Some determinants influence several different health problems simultane-
ously. Many health problems are associated with more than one risk factor. The
participation of the population in the proposed prevention programmes has to be
incorporated into the model. Populations are not homogeneous and have to be
stratified for age, sex, race and other characteristics. These characteristics will
change during the long latency periods that usually precede a noticeable impact
of prevention programmes on the health status. The consequences of competing
causes of death are usually not taken into account (see chapter 6). And so on.

One can only admire the perseverance with which so many scientists continue to
work on these models. In the past, several attempts have been made to construct
specific models for the control of infectious diseases (Bailey 1975). The imple-
mentation of a major malaria eradication programme on the basis of such a
model proved to be a failure (Molineaux and Gramiccia 1980). At present, a lot
of energy is being spent on models for the HIV epidemic, with mixed results
(Jager et al 1989). Recently, models were made specifically for cancer (WHO
1986), cardiovascular disease (STG 1987; Weinstein et al 1987; Taylor et al 1987;
Martens et al 1989), breast cancer (van der Maas et al 1989) and cervical cancer
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(Koopmanschap et al 1990). Some of the typical cost-effectiveness studies used
for specific health problems will be discussed in § 3.7. A few publications on
more general models are described briefly below.

Morgenstern and Bursic (1982) constructed a relatively simple model along the
above-mentioned lines of risk factor distribution, relative risks, attributable risk
and potential impact fraction. The outcome of preventive measures is given as a
decrease in incidence. They used the impact of a weight reduction programme on

the incidence of coronary heart disease as an example.

Kaplan and Anderson (1988) described a more complicated "general health policy
model" with strong emphasis on the quality of the life years gained. They called
these quality-adjusted life years "well-years". Many aspects of quality were taken
into account. They presented some examples of the practical application of the
model, such as various screening procedures and a programme of tertiary prev-
ention for chronic obstructive pulmonary disease. They also took the financial
costs into account.

MISCAN is a computer programme of a model for secondary prevention prog-
rammes, developed by the Department of Public Health and Social Medicine at
the Erasmus University of Rotterdam, the Netherlands (Habbema et al 1984;
Habbema et al 1987). It can simulate both the natural epidemiology of the dis-
ease and the results of screening for that disease and includes full cost-effective-
ness calculations. Some of the results will be described in § 3.7.

Gunning-Schepers (1988) constructed the "Prevent" model, which is based more
or less on the concepts of Morgenstern and Bursic but the effects of prevention
are given as the reduction in mortality. The model incorporates three extra fea-
tures: a) the possibility that one risk factor affects several diseases and that one
disease is affected by several risk factors; b) a time dimension to simulate the
reduction in excess risk after cessation of exposure to the risk factor; and c) the
interaction between the effect of the intervention and the demographic evolution
of the population. She applied the model to known determinants of major health
problems. The greatest health benefits can be expected from a reduction in the
prevalence of smoking.
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Bannenberg and van Ginneken (1989) also studied the impact of preventive mea-
sures on mortality. They also used the impact fraction concept and included de-
mographic evolution, but their model is simple without some of the refinements
of the "Prevent" model and without a cost component. The model was used to
calculate the potential impact on various health problems of alternative preven-
tion scenarios: screening for breast cancer, cervical cancer and hypertension, and
policies against smoking and alcohol abuse. For the population, an anti-smoking
policy is the most effective preventive programme for both males and females;
however, for the individual - i.e. those whose lives will be saved by the pro-
gramme - screening for hypertension has a greater impact among males and

screening for breast cancer among females.

It is difficult to summarize the usefulness of health policy models. As tools for
understanding the feasibility of preventive and curative measures they are un-
surpassed but not widely used. They often inspire fear, rejection or indifference
in policymakers without mathematical expertise. They have sometimes proven to
be far off the mark when tested with existing data, either historical data or those
collected after the actual implementation of a preventive measure, which makes
them vulnerable to criticism.

It would seem wise not to claim that the future can be predicted with the help of
mathematical models or to produce too many precise figures and graphs. The
strength of these models lies in their ability to reveal underlying mechanisms and
provide global estimates of the costs and effects of alternative policy options.
Reports based on these models should be written in plain language, with most of
the calculations in appendices, to enable the reader to understand the assumpt-
ions and offer constructive criticism. For realistic planning purposes, it is better
to rely upon the results of community trials and "natural experiments” rather
than calculations based on health policy models.

Somehow the concept of competing causes of death has to be incorporated into
health policy models in the future. This subject will be discussed in chapter 6.
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35 Preventability of health problems

The preventability of health problems is judged by the effectiveness and effi-
ciency of the appropriate preventive methods. Effectiveness indicates the health
benefit resulting from a preventive action, and efficiency is the relationship be-
tween this result and the price that had to be paid for it (see § 7.3).

Many preventive measures now in progress are assumed to have sufficient effec-
tiveness and efficiency although this has not been proven. Some programmes
have been discontinued because of lack of effectiveness, e.g. mass screening for
lung cancer, or because they have become inefficient, e.g. mass screening for
tuberculosis.

Prevention programmes may prove to be less effective in practice than in theory.
Participation of the population can be disappointing or organizational difficulties
might affect the outcome unfavourably. If tobacco or alcohol were no longer
available, lung cancer or alcohol-related morbidity and mortality would cease to
be a health problem. However, even an outright ban on these articles - not a re-
alistic proposition politically - would be circumvented, as seen in the past during
prohibition. Changes in life style or participation in screening programmes will
never be accepted by 100% of the population. This distinction between theoreti-
cal preventability (= efficacy) and practical preventability (~ effectiveness) shall
be discussed further in chapter 7.

Ideally, prevention programmes should be based on the results of epidemiological
research and cost-effectiveness or cost-benefit analyses. A lot of work has al-
ready been done in this field and research is in progress (see § 3.6 and 3.7).
Screening programmes, moreover, have to satisfy the specific requirements es-
tablished (Wilson and Jungner 1968).

Several investigators have studied the geographical and time patterns of
avoidable mortality, i.e. mortality amenable to both curative and preventive ac-
tion (Holland 1986; Charlton and Velez 1986; Gunning and Hagen 1987; Carr-
Hill et al 1987; Junge and Thom 1987; Mackenbach 1988; Silman and Allwright
1988). Some of these studies have been reviewed (Mackenbach et al 1990).
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Table 3.4

Existing and proposed prevention programmes

for a number of health problems

primary prevention

secondary prevention

cardiovascular disease

- lung caencer

- breast cancer

- cervical cancer

- prostate cancer

- skin cancer + melanoma
- colon cancer

- occupational cancers

sexually transmitted
diseases

- AIDS

other infectious diseases

phenylketonuria
- congenital hypothyroidism
- other congenital diseases

- hereditary diseases

- dental caries

unwanted pregnancy

problems in pregnancy,
childbirth and puerperium

various childhood
development problems

- chronic obstructive
lung disease
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antismoking policy
nutrition (salt, fat,
cholesterol, obesity)
physical exercise

antismoking policy

avoiding UV

industrial hygiene

"safe sex"
periodic examination
prostitutes?

"safe sex"
safe blood supply
clean needles

hygiene
vaccination

avoiding teratogenic
influences
genetic counseling

dental hygiene
fluoride
diet (sugars)

contraception

health education
life style

health education
life style

antismoking policy
air pollution control?

- cholesterol screening + drug
treatment

- hypertension screening + drug
treatment

- mass screening

- mass screening
screening?
screening?
screening?

periodic examination

lues test in pregnancy

screening for carriers
quarantaine

- mass screening
- mass screening
- screening

genetic testing + abortion

- periodic examination

- abortion

periodic examination

- pre-school clinics
- school health programmes



Jable 3.4 (continued)

primary prevention secundary prevention

health education
life style

road safety
industrial safety

injuries

psychiatry, suicide - mental health progremmes?
drug abuse antidrug policy
alcohol abuse antialcohol policy

environmental health environmental hygiene

problems? (air, soil, water)
- hearing loss - noise reduction - periodic examination
(audiometry)
- occupational diseases - industrial hygiene - periodic examination

other than cancer/
injuries/hearing loss

eye problems/vision periodic examination
(pre-school, school)
periodic examination

(ocular tension, diabetes)

- osteoporosis/ - diet?
hip fractures - medication?
- exercise

prevention of falls

- diabetes - diet? - (mass) screening?
weight reduction?

A correlation between decline in avoidable mortality and health care activities
does exist but is not as straightforward as one would wish.

In table 3.4, existing or proposed preventive measures for a number of health
problems are presented; some of these programmes do not have the above-men-
tioned scientific basis and may be neither effective nor efficient. Several impor-
tant health problems are not mentioned at all, because primary or secondary pre-
vention is not feasible or is recommended for certain high-risk groups only
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(Fisher 1989). This applies for dementia and various forms of arthritis, for
example.

The various health problems are not presented in order of magnitude or severity
(according to the indicators used in chapter 2) or preventability. This is not
possible because there is not a comprehensive indicator that measures morbidity
and mortality and, as mentioned above, because scientific information on
preventability is not abundant. However, the possibility of assigning priorities to
at least some prevention programmes will be considered in § 3.8 and elaborated
upon in chapter 7.

As an example, some information on the preventability of a few specific health
problems is given in the following paragraphs (§ 3.5.1 - 3.5.3). Cancer and car-
diovascular disease have been chosen because they are the main causes of death
and important causes of morbidity. Congenital and genetic diseases were selected
partly because they are quite important health problems but especially because of
the rapid developments in this field. Unfortunately it is not possible to discuss
the preventability of other health problems mentioned in table 3.4 in this manner
within the scope of this report. Neither can we go into the (lack of) possibilities
of preventing other important and interesting health problems, such as mental
health, dementia, low backpain, home and leisure injuries, diabetes and osteopo-
rosis.

3.5.1 Preventability of cancer

Table 3.5 is based on the publication "Cancer risks and prevention" (Vessey and
Gray 1985). It shows the maximum effectiveness of existing preventive measures
to diminish the cancer problem in the United States of America and the number
of cancer deaths that could theoretically be prevented in the Netherlands if the
determinants presented here were to be eliminated completely (STG 1988b;
Schaapveld and Cleton 1989). The paramount importance of smoking is obvious,
and so are the very limited effects of other measures.
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Table 3.5 Effectiveness of various measures to avoid cancer

Prevention of cancer percentage of corresponding
by avoidance of cancer mortality number of deaths
thus avoided due to cancer per
year in the
Nether lands
tobacco smoke 30 10,000
alcohol 3 1,000
obesity 2 700
cervical cancer (by screening and
genital hygiene) 1 350
nonessential use of hormones and
radiology <1 350
excessive exposure to sunlight <1 350
exposure to known carcinogens in:
the occupational context <1 350
food, drinking water, air <1 350
approximate total 38-40 13,000

Source: Vessey and Gray 1985; STG 1988b

The case against smoking is overwhelming, both for cancer and cardiovascular
disease (Peto 1985; Fielding 1985; Wynder 1988). Apart from lung cancer,
smoking also contributes to the incidence of other, rarer types of cancer such as
cancer of the mouth, oesophagus, larynx, pancreas, urinary bladder, kidney and
cervix (STG 1988b). The risk of cancer and other conditions from involuntary
(passive) smoking is quite limited, except for a lower birthweight and higher
perinatal mortality for children born to smoking mothers. Smoking seems to
offer some protection against ulcerative colitis, Parkinson’s disease and endo-

metrial cancer (Coebergh 1990).

Alcohol may be a minor risk factor for cancer - mainly of the mouth, larynx,
pharynx, oesophagus and probably breast - but given the possibilities for pre-
vention it should be included in cancer control programmes (Anonymous 1990b).

Speculation on the proportion of all cases of cancer attributable to diet is so
tenuous as to be almost frivolous (Freudenheim and Graham 1989). On the basis
of current knowledge, it is not yet possible to make firm recommendations on
nutrition that relate specifically to cancer (Hennekens 1986; Byers 1988;
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Freudenheim and Graham 1989; Ministry of Welfare, Health and Cultural Af-
fairs 1989b), but some do not agree (Crawford 1988, Prentice et al 1988). Con-
siderable research is being carried out in this field and in the future more may
be known about the advantages of micronutrients, less fat, fewer calories and
more fibre, although some doubt the feasibility of primary cancer prevention
trials (Zelen 1988). In the meantime, the general recommendations on nutrition
for the prevention of cardiovascular disease could be used since they certainly
will not hamper cancer prevention and might even have a positive effect.

The National Cancer Institute of the United States has set objectives for cancer
control for the year 2000, based mainly on cancer prevention (Greenwald and
Sondik 1986). These objectives have been attacked as being unrealistic by some
(Bailar and Smith 1986, Miller 1986), because the course of present trends cannot
be changed as quickly as hoped and because the preventability of cancer has
been exaggerated. Others defend the cancer objectives because - except for lung
cancer - trends appear promising, especially for younger age groups (Breslow
and Cumberland 1988).

The European "Health for all by the year 2000" strategy has as one of its 38
health objectives a 15% reduction in the age-adjusted cancer mortality rate for
individuals below the age of 65. If present trends persist, this objective will not
be reached in the Netherlands (Ministry of Welfare, Health and Cultural Affairs
19890).

In the field of secondary prevention, screening programmes for several types of
cancer have been proposed or tried (Eddy 1986). Most research has been directed
toward the prevention of cancer of the breast and cervix by means of mass
screening programmes; the cost and effectiveness of those programmes will be
discussed in § 3.7.

At present screening the general population for colorectal cancer, one of the
most common types of cancer in the industrialized world, does not appear to be
justified (Rozen et al 1987; Clayman 1989; Anonymous 1990c).

Screening the elderly male population for another common type of cancer, carci-
noma of the prostate, might be feasible, but it is doubtful whether this will pro-
long survival (Pedersen et al 1990).
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3.5.2  Preventability of cardiovascular disease

Most authors agree that the age-adjusted incidence rates and specific mortality
rates for the two main manifestations of cardiovascular disease - myocardial
infarction and stroke - can be decreased by influencing one or more of the well-
known risk indicators mentioned below. There are, however, some dissenting
voices in the chorus of supporters of prevention of the main cause of death and
a major cause of morbidity in the industrialized world. "Coronary heart disease is
not preventable by population interventions” is the title of an article by
McCormick and Skrabanek (McCormick and Skrabanek 1988); others concur
(Boot 1987; Smith et al 1989; Brett 1989). The results of research and the
theoretical concepts underlying the prevention of cardiovascular disease have
proliferated to such an extent that it is barely possible to unravel the various
vocal parts of the chorus. The scope of this book does not allow a full discussion
or even mention of all major trials and theories and therefore only a broad
outline can be given. The techniques for and evaluation of prevention trials for
cardiovascular disease have been described elsewhere (Rose 1985b; Pocock and
Thompson 1990).

The main risk indicators for cardiovascular disease are: elevated serum
cholesterol level, hypertension (Hebert et al 1988; Collins et al 1990; MacMahon
et al 1990), cigarette smoking, obesity (Manson et al 1987; Vanltallie 1990;
Vanltallie and Stunkard 1990), diabetes, mental stress and (lack of) physical
exercise (Anonymous 1987a; Anonymous 1987c; Epstein and Pyérild 1987; Lewis
1987; Blackburn 1989; Sytkowski et al 1990).

There is a possibility that a low serum cholesterol level is associated with an
increased risk of other diseases (Sherwin et al 1987; Anonymous 1989; Isles et al
1989; Blackburn 1989). This is discussed further in chapter 6.

Excessive alcohol is a risk factor but probably not an important one and
moderate drinking may even offer some protection (Ferrence et al 1986; Shaper
et al 1987; Regan 1990).

Other risk factors, which cannot however be influenced, are a family history of

cardiovascular disease and previous symptoms (Pekkanen et al 1990).
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From migrant studies and analysis of geographic variations (Elford et al 1990) it
has been concluded that life-style-related factors are more important determi-
nants of cardiovascular disease than genetic differences. A consequence of this
finding is that it improves the chances for prevention. However, it has to be kept
in mind that the above-mentioned indicators explain only part of the problem
(Oliver 1986; Epstein and Pydrili 1987; Rose 1990); moreover curative care -
such as cardiac surgery - is another important way to lower cardiovascular mor-
tality (Neutze and White 1987; Sytkowski et al 1990).

Myocardial infarction and stroke are not influenced to the same extent by the
same indicators (Bloch and Richard 1985). The protective effects of treatment of
hypertension are more obvious for stroke than for myocardial infarction
(Chobanian 1988; Hebert et al 1988; Collins et al 1990; MacMahon et al 1990;
Menotti et al 1990), whereas the reverse applies for the protective effects of
cholesterol control (Hiroyasy et al 1989).

Despite all of the optimism about the preventability of cardiovascular disease it
appears that the total mortality rates did not decrease more in the study groups

than in the control groups of most intervention trials; the MRFIT study seems to
be one of the exceptions (MRFIT Research Group 1990). This phenomenon will
be discussed in chapter 6.

Risk indicators for cardiovascular disease can be influenced by programmes of
primary (antismoking policy, nutrition guidelines, exercise, some drugs) and
secondary (screening and, if necessary, treatment for high serum cholesterol
levels, hypertension and diabetes) prevention. There is controversy about
whether these programmes should be directed towards the whole population or
high risk groups or both (Rose 1985a; Olson 1986; Lewis et al 1986; Epstein and
Pydrild 1987; Tunstall-Pedoe 1989; Leaf 1989; Kinlay and Heller 1990): to put it
more bluntly, should risk factors be treated statistically or selectively. Both
strategies have advantages and disadvantages. The main disadvantage of the
high-risk strategy is the low predictive value of the presence or absence of risk
indicators: it is very difficult to predict who will suffer a heart attack or a stroke
and who will not. In addition, the large number of people at small risk will still

yield more cases of cardiovascular disease than the small number at high risk.
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The biggest drawback of the population strategy is similar in nature and has
been called the "prevention paradox" by Rose (Rose 1985a): a prevention measure
which offers considerable benefit to the total population offers little to each
participating individual.

There is no such thing as a simple weighted score incorporating the values for
the different risk factors to help the physician decide who should receive pre-
ventive treatment and who should not, but it is clear that a decision to treat
generally should not be based on the presence of one risk factor only.

The European health objective of a 15% reduction in the age-adjusted
cardiovascular mortality rate for persons below the age of 65 can be reached in
the Netherlands by the year 2000 only if present trends continue (Ministry of
Welfare, Health and Cultural Affairs 1989a).

3.5.3 Preventability of genetic and congenital diseases

Genetic and congenital diseases constitute a health problem of considerable mag-
nitude in the Netherlands, as shown in tables 2.4, 2.5 and 3.6 (STG 1988a). The
relatively high incidence of 3-6% of all newborn children listed in this table is
especially serious because by definition it concerns morbidity from the beginning
of life. These congenital anomalies vary from hardly noticeable to life-threaten-
ing and from obvious at birth to latent until later in life, sometimes much later
as in Huntington’s disease and familial hypercholesterolaemia. It is therefore not
always clear what should be included in this group of diseases.

Others give a lower estimate of 2-3% of the approximately 190,000 babies born
in the Netherlands every year; but they include only the more serious cases in
their calculations (Ministry of Welfare, Health and Cultural Affairs 1987). Nine-
teen regions participating in the European EUROCAT registry reported between
12.2 and 32.4 cases of the most common congenital anomalies per 1000 live
births, foetal deaths and induced abortions over the period 1980-1986
(EUROCAT 1989). Most of the variation between registries and over time is
explained by methodological differences. An American study reported that
7.44% of liveborn children showed one or more major morphological congenital
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anomalies, causing considerable postnatal mortality and morbidity (Chung and
Myrianthopoulos 1987).

Teble 3.6 Estimate of the annual number of live newborn children in the Netherlands
Wwith 8 congenital anomaly

CAUSE EXAMPLE NUMBER

1. non-hereditary exogenous radiation, infection, 1000
influences drugs

2. abnormalities in number Down's syndrome 800-900

or form of chromosomes
(rarely hereditary)

3. hereditary mutations of one familial hyper- 700-2300
or more genes cholesterolaemia,
phenylketonuria
4. multifactorial (combination congenital heart 3500-7000
of hereditary and non- disease, cleft lip,
hereditary causes) spina bifida
TOTAL 6000-11200

(i.e. 3-6% of all
newborn children)

Source: STG 1988a

Some 5000 types of genetic and congenital diseases are known at present
(Galjaard 1988). Most of them - approximately 4000 - are caused by mutation of
a single gene. The exact molecular defect has been determined for only about
400 of these (Galjaard 1989). However, the category of diseases of multiple or
unknown origin encompasses a far greater number of patients. Some genetic
diseases occur only in certain ethnic groups (Modell and Modell 1990).

Reported prevalence rates for mental retardation vary markedly in various coun-
tries, according to the definition used (Kiely 1987). In the Netherlands, approxi-
mately 30,000 mentally deficient people are residents of institutions (2.1 beds per
100,000 population). Even more live outside institutions, mainly those with
milder forms of retardation. The cause of retardation of most Dutch patients is

74



not known. In other countries, chromosomal anomalies (especially Down’s syn-
drome, but also fragile X syndrome and others) and congenital malformations
(such as neural tube defects) seem to account for over 60% of the more severe
cases of mental retardation (Kiely 1987), which may give an impression of the
theoretical preventability.

One can try to reduce the incidence of genetic and congenital diseases by pri-
mary and secondary prevention (Anonymous 1987b; Silman and Allwright 1988;
Bull 1990). Galjaard estimates that in the Netherlands at present the births of
550-1100 handicapped children are avoided annually as a result of preventive
activities, i.e. 15-30% of the more serious cases.

The difficulty for primary prevention is the fact that most cases are of multiple
or unknown origin. For secondary prevention it is not essential to know the
cause of the anomaly.

The ethical and social issues involved have been described elsewhere (Anony-
mous 1987b; Galjaard 1988; Clarke 1990). These issues will become even more
important in view of the rapidly evolving techniques for testing and interven-
tion.

Primary prevention involves genetic screening of both parents before the con-
ception of a child, if necessary followed by genetic counseling. It is also directed
towards the prevention of harmful exogenous influences after conception, such
as certain infections or smoking by the mother. Pregnancy of older women and
consanguinity between parents are other risk factors that are amenable to pri-
mary prevention. Examples of health problems suitable for primary prevention
are congenital rubella syndrome, congenital syphilis, thalassaemia, sickle cell
disease and muscular dystrophy. A primary prevention programme for cystic
fibrosis may be a realistic option soon (Anonymous 1990a; Anonymous 1990d),
but others are not as optimistic (Wilfond and Fost 1990; Workshop 1990).

Secondary prevention consists of prenatal screening followed by abortion if a
serious abnormality is found. Another example is abortion after a proven rubella
infection during the first three months of pregnancy in a non-immune woman.
Secondary prevention programmes, such as screening for Down’s syndrome and

neural tube defects, exist in many countries. Participation in these programmes is
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often much less than 100%: in the Netherlands only 37% of the pregnant women
aged 36 years and older undergo at present screening for chromosomal anomalies
(Cornel et al 1990).

Another form of secondary prevention - bordering on tertiary prevention - of
congenital disease is the screening of newborn children for hypothyroidism,
phenylketonuria and some rarer metabolic diseases (Nyhan 1985). These can be
treated if diagnosed early. However, for other genetic diseases, antenatal
screening seems preferable to neonatal screening, and preconceptional screening
seems to be the best of all (Modell 1990).

It is difficult to estimate the proportion of genetic and congenital diseases that
could be eliminated through prevention programmes. Prevention should be
possible for many conditions caused by non-hereditary exogenous influences,
most chromosome disorders, a number of single gene mutations and most neural
tube defects. This would mean roughly half of the present incidence (i.e. 2000
cases per year in the Netherlands), if widespread screening were to be accepted,
or more than double the figure mentioned by Galjaard.

Our knowledge about the human genome is growing rapidly (Watson and Cook-
Degan 1990). Cheaper and easier tests for more abnormalities will become
available for screening prospective parents and in early pregnancy (STG 1988a).
At some later stage in the future it may be possible to detect after birth who will
run a higher risk for cardiovascular disease, some types of cancer or diabetes.
Regular examination of these people may catch the disease at an early, still
curable, stage; such postnatal genetic screening may eventually become an
accepted form of secondary prevention. But it is also easy to imagine that this
knowledge would be intolerable for those at high risk, and that others might use
it against them.

The only WHO European health objective that is directly concerned with con-
genital disease is number five: the incidence of congenital rubella syndrome and
congenital syphilis should be zero in Europe by the year 2000. This is feasible
but will probably not be achieved for congenital rubella in view of the present
immunization coverage rates (Silman and Allwright 1988). Nowadays

cytomegalovirus, varicella and toxoplasmosis are more important infectious
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causes of congenital disease than rubella and syphilis, but they are not (yet) or
less easily preventable (Best and Banatvala 1990).

3.6 The costs of health benefits through prevention

3.6.1 Prevention and the costs of health care

It is a common fallacy that prevention reduces the costs of health care. Preven-
tion may prevent or lower the incidence of certain diseases, improve the quality
of life or lengthen lifetime. It cannot, however, prevent us from ultimately
dying. A longer or better life does not necessarily imply that fewer resources are
spent on health care when expenditure over a whole lifetime is taken into
account.

When we compare, for example, the lifetime health costs of a smoker with those
of a non-smoker, it appears that the smoker consumes more health care per year
than the non-smoker but that their total lifetime costs are the same (Leu and
Schaub 1983) or nearly the same (Lippiatt 1990). Up to now there has been no
conclusive evidence to show that a life made longer as a result of preventive
activities also means a correspondingly lower expenditure on health care (see also
chapter 5).

Prevention as a rule does not save money on health care. Yet there is no point at
looking at the expenditure on prevention without taking the benefits of preven-
tion into account. Some of these benefits cannot be expressed in money terms,
e.g. the improvement in the quality of someone’s life, and these effects are un-
fortunately often neglected when it comes to calculating the total costs of a pre-
vention programme. The decision to carry out a preventive programme should be
based on a careful consideration of all the costs, all the possible risks and all the
possible benefits of the programme. In some cases the programme may be worth
carrying out, in others not. Russell (1986) gives the historic example of the
smallpox vaccination. In 1920 there were 110,000 cases of smallpox reported in
the U.S.A.. Even though the vaccination caused adverse reactions, the benefits
far outweighed the risks and costs. By the 1950’s smallpox had been eradicated
from the U.S.A., Canada and its major trading partners, yet millions of people
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were still being routinely vaccinated. In the 1960°’s two large surveys (Neff et al
1967; Lane et al 1969; Lane et al 1970a; Lane et al 1970b) were carried out
which established the serious effects of complications from the vaccination and
recommendations were made for continued quarantine combined with vaccina-
tion of high risk groups only. It was calculated that over a thirty-year period this
policy would result in 60 deaths as opposed to 210 under a continued policy of
routine vaccination. The medical costs involved for administering the 14 million
vaccinations in 1968 were estimated to be $ 93 million and a further $ 42 million
represented the loss of potential earnings due to disability or death as a result of
the vaccination and time taken off work to be vaccinated. In 1971 the U.S.A.
finally opted for a selective policy (see also Koplan 1985).

3.6.2 The economic evaluation of health programmes

Given that resources are limited, choices have to be made in allocating scarce
resources. Economic evaluation uses the criterion of economic efficiency, i.e. the
maximisation of benefits for the least cost (see also § 7.3). The two methods
which are the most commonly used in the economic appraisal of prevention are
cost-benefit and cost-effectiveness analysis, while cost-utility has recently been
gaining ground in the measurement of the quality of life. Cost-benefit analysis
was originally used for the appraisal of government investment: should a new
airport, motorway or bridge be built and who will benefit or lose from this in-
vestment? In this kind of analysis the social costs and benefits, as opposed to
only the private ones in private investment, are taken into account. The building
of a new road may, for example, bring the benefit of less travelling time for
road users, but also the inconvenience of the extra noise for local people. These
are examples of some of the social costs and benefits which are included in cost-
benefit analysis (for an understanding of the theory of cost-benefit analysis, see
the classic works: Dasgupta and Pearce 1972; Layard 1974; Mishan 1982).

In the 1960’s cost-benefit analysis started to be applied for the first time to the
health sector in order to evaluate investment expenditure on medical interventi-
ons and prevention programmes. The main question to be answered was whether

the benefits of resources devoted to prevention (and other health programmes)
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outweighed the (opportunity) costs, i.e. the costs of using resources which could
have been put to other uses. Cost-benefit analysis is based on the principle that
any investment involves a sacrifice and that the investment is only worthwhile if
the value of the benefits from this investment are at least as great as the costs.
When two or more programmes are competing for scarce resources, then the
programme with the greatest net benefits should be preferred. In this way social
welfare can be increased.

In cost-benefit analysis all the costs and benefits are expressed in money terms.
This makes cost-benefit a useful tool for determining whether a programme is
worth undertaking since both benefits and costs are expressed in the same unit
(in this case money). It is for this reason also useful for comparing the costs and
benefits of two programmes with two different health outcomes, e.g. one pro-
gramme aimed at reducing mortality and the other aimed at reducing work dis-
ability, for example. Unfortunately many costs and benefits are difficult to eva-
luate in money terms and their evaluation is a subject of controversy among
economists (see Schelling 1973; Dawson 1973; Zeckhauser 1975; Graham and
Vaupel 1981; Schelling 1986; Fuchs and Zeckhauser 1987).

Cost-effectiveness analysis is being increasingly used in the evaluation of health
programmes. It differs from cost-benefit analysis in that the benefits are not
expressed in money terms but in terms of units of health effects, e.g. number of
life years saved (see also § 3.2). Cost-effectiveness analysis cannot therefore tell
us whether the programme is worth being carried out since net benefits cannot
be calculated. It is useful, however, for other purposes, e.g. when comparing two
programmes where the benefits can be expressed by the same health effect, as
with the number of lives saved through screening for breast or cervical cancer,
or comparing alternative scenarios within the same programme. A cost-effecti-
veness ratio, e.g. costs per life saved, means little on its own and a programme
cannot be said to be "cost effective". It can only be more or less cost effective
than another using the same unit of health outcome (see also Wolfe 1973; Wein-
stein and Stason 1977; Warner and Luce 1982; Holland 1983; Cohen and Hender-
son 1988; Drummond et al 1989).

Cost-utility analysis is a relatively new technique in health care evaluation,

which overcomes the problem of trying to assess health effects in money terms
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as in cost-benefit analysis and of measuring life years gained irrespective of
their quality as in cost-effectiveness analysis. The outcome of the programme is
measured by the (improvement in the) quality of life, usually expressed as
healthy days or quality adjusted life years (QALYs) (see also § 3.2). This
"adjusted" outcome is arrived at by weighting the original outcome by the "uti-
lity" value on a scale from 0 to 1. This utility value is obtained from judgement,
values from the literature or values from measurement on a sample of subjects.
(The methods that may be used to measure the quality of life are explained by
Torrance 1986 and Drummond et al 1989). Again, as with cost-effectiveness
analysis, cost-util-ity analysis cannot be used to decide whether a programme is
worth undertaking, since it cannot tell us whether the benefits outweigh the
opportunity costs.

A word of caution. Economic evaluation is a useful framework for identifying
the many benefits and costs of a programme and makes difficult choices explicit.
But because it gives a quantitative solution to the problem of choice, this may
lead some people to accept these results unquestioningly. It must be remembered,
however, that any judgement based on the results of the economic analysis must
ultimately lie with the final decision maker who may determine his choice on
criteria other than purely economically efficient ones (see also Cohen and
Henderson 1988 on the distributional issues involved in clarifying social goals;
Hiatt and Weinstein 1985 on how to set priorities in prevention).

3.6.3 The economic evaluation of prevention programmes

Prevention programmes differ from interventions in the curative sector in
several respects (see also § 3.1). In the first place, the effects of prevention usu-
ally take place a long time after the costs are made whereas in curative care the
two usually coincide. Furthermore these future benefits are not always predic-
table because many other factors can influence the final outcome in the mean-
time. When the costs and benefits of a prevention programme are being calcu-
lated, both the length of time between costs and effects and the degree of
uncertainty of the outcome must be taken into account. This is done by "dis-
counting" the stream of expected costs and benefits for the required time profile.
The effect of discounting is to reduce the total stream of costs and benefits by
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the "discount factor", expressed as (1 + r)™™ where r is the discount rate and n is
the number of years taken into consideration. For example, $ 100 discounted at
5% is equivalent to $ 78 after 5 years and $ 61 after 10 years. This is due to the
existence of time preference: as individuals we prefer money to-day rather than
money to-morrow and we are only prepared to trade in to-day’s money on con-
dition that we get some extra return for it in the future. Discounting takes this
time preference into account, as well as the uncertainty factor and the opportu-
nity cost of capital. There is a vast body of literature concerning the choice of
the discount rate, which we shall not go into here. In practice, the current rate
recommended by government is used (at present 5% in the Netherlands). Very
often a range of rates are used, varying from 0 to 10%, in order to see how sen-
sitive the results are to different rates. As a general rule, the higher the discount
rate and the greater the length of time between the expenditure of costs and the
reaping of the benefits, the lower are the total discounted streams of benefits
compared to a situation with no discounting. This necessary need for discounting
prevention programmes that yield most of their benefits in the future explains
why programmes in the curative sector which have not been discounted often
appear more worthwhile in comparison (Weinstein and Stason 1977; Scheffler and
Paringer 1980; Jonsson 1985; Cohen and Henderson 1988).

3.7 Results of the economic evaluation of prevention programmes

It is not within the scope of this book to give an exhaustive review of all the
project evaluations carried out on prevention in the last ten years or more. Our
aim is to give a few examples of programmes in primary and secondary preven-
tion which appear to yield positive net benefits or which try to tackle an impor-
tant health problem. The topics selected for primary prevention are vaccination
and anti-smoking measures. Screening for breast and cervical cancer, lowering
high blood pressure and reducing serum cholesterol levels have been chosen as

examples of secondary prevention programmes.
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3.7.1 Primary prevention

McKeown (cited in Cohen and Henderson 1988) has argued that " better nutriti-
on, hygiene, sanitation and family planning have had a much greater impact (on
public health) than vaccination or any other medical intervention." We might also
add education and income. In industrialised countries we now take sanitation and
family planning for granted, yet we see that low income groups have a lower life
expectancy than high income groups (see also § 2.8.2). Because the link between
poverty and health is very difficult to measure directly, in contrast to the link,
for example, between health and vaccination against or screening for a particular
disease, it is not possible to apply cost-benefit analysis techniques to compare the
effects of a distributional income policy with those of a health programme with
quantifiable health effects. The same applies to environmental issues. The effect
of environmental pollution (air, water, soil) on health is impossible to quantify.
Yet, even though no measurable quantitative evidence can be obtained on many
environmental and distributional issues, these issues must not be neglected when

considering setting priorities in primary prevention.

We shall now review some of the evidence provided by economic appraisal of
prevention programmes (see also Russell 1986; Cohen and Henderson 1988 for
detailed case studies).

a. Yaccination.

Immunization against infectious diseases, e.g. poliomyelitis, rubella, measles,
diphtheria, pertussis, mumps and in the past smallpox, has been a matter of go-
vernment concern because of the potential risk of large epidemics. In cost-bene-
fit and cost-effectiveness studies of vaccination programmes the total costs of
vaccination, of complications as a result of vaccination and of infections that
occur despite vaccination are compared to the total costs of the disease without
vaccination. The vaccine benefits are the prevented morbidity and mortality of
the disease for which a vaccine is being given. In cost-benefit analysis the net
benefits are given by the difference between the benefits and costs expressed in

money terms. In cost-effectiveness analysis the outcome is expressed as the net
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costs per unit of health effect in dollars per case of disease averted or death
averted or life year gained (see Koplan 1985).

It must be remembered that it is not always possible to compare the outcomes of
various studies because studies vary in their definition of costs to be included, in
their valuation of premature death, in their choice of discount rate. Furthermore,
especially in the case of successful vaccination campaigns, the ratios of benefits
to costs will change as the disease starts occurring less frequently.

- Poliomyelitis. The evidence for poliomyelitis vaccination is overwhelming (see
Scheffler and Paringer 1980 and Koplan 1985 on the studies of Weisbrod 1971).
Weisbrod calculated a rate of return for polio research of around 12%. The net
savings per case avoided were estimated to be $ 1,350 annually.

- Rubella. As for the rubella vaccination Schoenbaum et al (1976) estimated that
the benefit-cost ratio for the monovalent rubella vaccine given to one million
girls at the age of 12 with 100% compliance is 25:1 (see Scheffler and Paringer
1980; Russell 1986; Cohen and Henderson 1988). Koplan and White (1984) up-
dated these results and found a benefit-cost ratio of 13:1 (Koplan 1985).

- Measles. The benefits of the vaccination against measles have been studied in
the U.S.A. for the 1963-1968 period (Axnick et al 1969). Vaccination required
medical expenditure totalling $ 31 million but it reduced expenditures on institu-
tionalization by $ 201 million. Vaccination saved 973 lives, more than 3000 cases
of retardation were spared and hospital admissions were reduced by 58,000 (see
also Russell 1986). In 1984 Koplan and White made a new cost-benefit study and
found that the benefit-cost ratio for measles was 15:1 (Koplan 1985).

- Mumps. Koplan and Preblud (1982) estimated the costs and benefits of a
mumps vaccination programme in which the mumps vaccine was given as part of
a measles-mumps-rubella combination. Assuming that 90% of people are in-
fected by the age of 30 and 60% of these develop the illness, they calculated that
out of a cohort of 1 million people 540,000 cases of mumps and 23 deaths would
be averted in thirty years because of mumps vaccination. The mumps vaccination
programme would reduce the costs associated with mumps by 86% with a bene-
fit-cost ratio of 7.4:1.
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- Hepatitis B. Mulley et al (1982) compared the cost-effectiveness of three strat-
egies for vaccination against hepatitis B: (1) vaccinate everyone in the general
population; (2) screen everyone and vaccinate those without immunity; (3) do not
screen or vaccinate. Neither vaccinating the total population nor screening
followed by vaccination would save medical costs for a low risk population with
a prevalence rate of 5% and a 0.1% attack rate. With a prevalence of 10% and an
annual attack rate of 6% (as was found with surgical hospital residents) vacci-
nation without prior screening was the lowest cost strategy, $ 104 per case. For
the group with a prevalence of 60% and an attack rate of 15%, as was found
among homosexuals, the lowest cost strategy was screening followed by vaccina-
tion at a cost of $§ 66 per case.

In a cost-effectiveness study of prenatal screening and of immunization for the
hepatitis B virus (Arevalo and Washington 1988) it was found that routine
screening of all pregnant women in the U.S.A. and immunization would lead to
net annual savings of more than $§ 105 million in terms of cases of acute neonatal
hepatitis and chronic liver disease averted at the national prevalence of 0.2%.
These savings would reach $§ 765 million per 100,000 pregnant women screened
at a prevalence rate of 15% such as is found in the high-risk populations (see
also Jonsson 1987).

-Influenza. Riddiough et al/ (1983) carried out a cost-effectiveness analysis to
evaluate influenza vaccination during the period 1971-1978 in the U.S.A.. For
the vaccination of people over the age of 65, there were net savings in medical
costs. For the vaccination of people between the age of 45 and 64, the costs were
$ 23 per healthy life year gained, for people between the age of 25 to 44, $ 64.
For people between 15 and 24, the costs rose to $§ 181; for younger children this
ratio was even higher.

On the basis of the mortality and morbidity figures in the above study, Beyer
and Masurel (1983) calculated for the Netherlands that vaccination against influ-
enza would yield net benefits when administered to people of 65 and over. The
net costs per vaccination were f 20 (approx. $ 10) if given to all children be-
tween the age of 3 and 14. They were f 10 (approx. § 5) if given to all people
between the age of 45 and 64.

Sprenger et al (1987) also took the indirect costs of sickness absenteeism into
account in their cost-benefit analysis of influenza in the Netherlands. They cal-
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culated that the costs per vaccination were f 27 (approx. $ 13.5) while the bene-
fits per vaccination were f 34 (approx. $ 17) if the whole population were to be
vaccinated and f 160 (approx. $ 80) if only the groups at risk were to be vacci-
nated. The groups at risk also included all people above the age of sixty. The
results of their cost-effectiveness analysis showed that the costs per QALY, ex-
cluding the indirect costs, were f 20,000 (approx. $ 10,000) for vaccination of
the whole population and f 2,500 (approx. $ 1,250) for the vaccination of the
population at risk. When the indirect costs were included, there were no costs per
QALY, only net benefits.

In the Netherlands only 30% of the population at risk is being vaccinated at
present (Sprenger et al 1987), so that there is scope for obtaining further net
benefits.

b. Health education about smoking/tobacco taxation

Cigarette smoking is a major cause of morbidity and mortality in most countries.
It has been linked to a variety of illnesses, including heart disease, cancer and
respiratory disease (see § 3.5.1). In the Netherlands, as in other countries, the
percentage of smokers has declined in the last two decades. In the Netherlands
36% of men and 29% of women still smoked in 1989 (see table 2.6 and fig.2.5);
in the U.S.A. the percentage smokers were 33% for men and 28% for women in
1985. It is estimated for the U.S.A. that a total of 270,000 premature deaths in
1980 were due to smoking, resulting in 3.9 million life years lost (Rice et al
1986). The direct costs of smoking were estimated by Rice to be $ 23.3 billion in
1984, the indirect costs of morbidity $§ 9.3 billion and those of mortality $ 21
billion (see also Schelling 1986).

Preventive measures against smoking are aimed at reducing tobacco consumption.
Lippiatt (1990) developed a model for calculating the impact of changes in ciga-
rette sales on medical costs and life expectancy. She calculated that a 1% decrea-
se in cigarette sales increases life expectancy in the U.S.A. by 1.45 million years
and increases medical costs by $ 405 million for the age range of 25 to 79 years.
This amounts to $280 in added medical costs for each extra year of life gained.
The methods used for reducing tobacco consumption are health education, to-
bacco taxation, restrictions on the advertising of tobacco products and on

smoking in public places. Because all these preventive measures usually take
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place simultaneously, it is very difficult to evaluate the effects of individual
measures. The economic aspects of health education have furthermore received
inadequate attention up to now (Engleman and Forbes 1986). In the case of
health education campaigns aimed at wider audiences the quit and relapse rates
are still largely unknown (Cohen and Henderson 1988). In the Netherlands the
most successful long term quit rates (30% on average) have been reported in the
case of interventions by cardiologists and lung specialists. The interventions rely
on a behavioral approach to health education in combination with other methods
(Kok and Mudde 1988). In a recent study Cummings et a/ (1989) examined the
cost-effectiveness of general practitioners counseling smokers to quit during
routine visits. The assumption was made that 2.7% of smokers would quit as a
result of one brief advice. The costs were $ 748 per life year saved, based on an
analysis of 45 to 50-year-old men. When the assumption of a 1% quit rate was
made, the costs were $ 5,051 per life year saved.

Another method for reducing tobacco consumption is tobacco taxation. Godfrey
and Maynard (1988) reviewed the economic influences on the demand for tobac-
co. It appears that the impact of price on the consumption of tobacco is greater
than suggested in studies made in the 1970’s in the United Kingdom. It seems
that a 10% increase in taxation would cut tobacco consumption by 5-6% (see also
Townsend 1987 on the effect of taxation on social class patterns of smoking).

As for the restrictions on advertising little is known about the quantifiable ef-
fects on the consumption of tobacco. Such restrictions will probably have little
effect on the consumption by habitual smokers, but may discourage non-smokers
from taking up the habit. The restriction on smoking in public places has the
effect of enhancing the social disapproval of smoking and this, combined with
health education, may help some smokers to give up the habit more easily. Both
restrictions will have more effect on the consumption in the long run than in the
short run.
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3.7.2  Secondary prevention

a. Screening for cancer of the breast and of the cervix

"Screening has the potential of doing more harm than good" (Mant and Fowler
1990). In their article on the theory and ethics of screening Mant and Fowler
give a set of minimum criteria which must be fulfilled in order to justify mass
screening (see also § 3.1). According to these criteria screening for cervical and
breast cancer will save lives if properly organised while screening for lung can-
cer will not. Eddy (1985) surveyed the effectiveness of screening for cancer in
adults and calculated the cost-effectiveness for cancer of the breast, of the colon
and rectum, of the lung, of the cervix and others (see also § 3.5.1). He came to
the conclusion that screening for cervical cancer had the greatest impact on
specific mortality, reducing mortality by 80-90%. The screening for cancers of
the breast and colon might reduce mortality by a third, while screening for
cancer of the lung probably does not reduce mortality at all.

- Screening for breast cancer. Breast cancer is the most commonly occurring
cancer in women. In 1988 the American Cancer Society predicted that 1 out of
every 10 women in the U.S.A. will develop breast cancer during her lifetime
(Humphrey and Ballard 1989).

Eddy found that approximately two-thirds of the effectiveness of a breast cancer
screening programme can be achieved by screening women between the ages of
50 and 75 with annual clinical physical examination alone and bring about a
reduction in breast cancer mortality of 21%. Adding annual mammography
brings about a further reduction in breast cancer mortality of around 12% but
also increases net costs considerably. He calculated that the costs of annual scree-
ning of average-risk women between the ages of 50 to 75 by means of a physical
breast examination were about $§ 5,000 per life year gained. Adding annual
mammography increases the costs per life year gained to $ 25,000 at 1985 prices.
Many of the alternatives to be taken into account in a screening programme, €.g.
intervals between screening, age group selected, use of mobile units or hospital
clinics, will affect the cost-effectiveness ratios. With breast screening as with all
screening programmes the amount of money available for prevention and the
results one wants to achieve will determine the screening policy to be chosen.
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In the Netherlands the costs and benefits of screening for breast cancer were
estimated by de Koning et al/ (1990) on the basis of ten two-year screening in-
tervals for all women between the ages of 50 and 70 (1990-2017 period) and a
70% response rate. It was estimated that a stable 16% reduction in mortality due
to breast cancer would be ultimately achieved by the year 2015. This represents
260,000 life years, or 252,000 quality adjusted life years, gained in that period.
The cost-effectiveness ratios are f 7,650 per life year gained ($ 3,825) and
S 8,100 per QALY ($ 4,050). These cost-effectiveness ratios are lower than those
given by Eddy, mainly because screening intervals are longer and because of
better mammography techniques than those available during the New York trials
in 1980 on which Eddy’s estimates were based (see also van der Maas et al 1989).

- Screening for cancer of the cervix. The IARC working group on the evaluation
of cervical cancer screening programmes (1986) found that there was very little
difference in the protection afforded by screening every year compared to every
three years, but screening every five years offered appreciably less protection.
Screening programmes should be aimed principally at women aged 35-60 and the
intervals between screening should be three years or less.

Eddy (1985) calculated that the costs per life year gained are about $ 700 for
screening from the age of 20 with a five-year interval and $ 1700 with a two-
year interval. Mandelblatt and Fahs (1988) studied the cost-effectiveness of
screening low-income elderly women. The average age of the sample of 812
women was 74 years. The early detection of cervical neoplasia saved $ 5,900 in
medical costs and 3.7 years of life per 100 tests. The cost-effectiveness ratio per
life saved was $ 1,600, based on one screening exercise.

In the Netherlands Habbema et al (1988) calculated with the use of the MISCAN
model the cost-effectiveness ratios of screening women in different age catego-
ries and with different screening intervals for the period 1988-2015. The lowest
cost-effectiveness ratio was obtained by screening women between the ages of
37-73 with a 6-year interval: f 24,300 per life year gained (approx. $ 12,150).
Screening women between the ages of 27-72 with a five-year interval gives a
ratio of f 28,000 per life year gained (approx. $ 14,000), while screening with a
three-year interval raises the ratio to f 36,500 per life year gained (approx.
$18,250). This shorter screening interval improves the chances of cancer detec-
tion from 80% to 90% (IARC 1986) (see also Koopmanschap et al 1990).
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b. Lowering high blood pressure.

Hypertension is associated with cardiovascular mortality and morbidity. Clinical
trials have provided convincing evidence of the effectiveness of reducing diasto-
lic blood pressure above 100 mm Hg on the prevention of stroke and congestive
heart failure. Results of the effectiveness in patients with levels of blood pressu-
re below 100 mm Hg and in the prevention of myocardial infarction are less
consistent (Stason 1989; see also § 3.5.2).

- Detection of hypertension. Edgar and Schnieden (1989) compared the costs of
two five-year screening programmes for detecting mild hypertension in two
populations aged between 35 and 64 years. In one programme the detection was
by population screening and in the other by opportunistic case finding by gene-
ral practitioners. It was found that the costs of the population screening
programme were £ 25,000 per prevented stroke (approx. § 41,000), while the
costs of the opportunistic case finding programme were £ 17,050 per prevented
stroke (approx. $ 28,000). Not only were the total costs of the opportunistic case
finding programme lower but more strokes were detected.

- Treatment of hypertension. Assuming full adherence to regimens, Stason (1989)
calculated the cost-effectiveness ratios of treating diastolic blood pressures of
90-94, 95-104 and 105 mm Hg or higher. These were respectively § 45,000, $
22,000 and $ 9,000 per QALY (1984 prices). Hence treatment of mild hyperten-
sion is much less cost-effective than treatment of higher levels of blood pressure.
Stason further adds that treatment of mild hypertension may have deleterious
effects on the quality of life because of the negative side-effects of various drug
therapies (see also Weinstein and Stason 1985). The costs of different antihyper-
tensive agents also varies widely, ranging from about $ 15 to § 560 per year of
treatment.

The cost-effectiveness of various monotherapies for mild to moderate hyperten-
sion was investigated by Edelson et al (1990) for 20 years of therapy with the
use of a simulation model. The costs per year of life gained varied from $ 10,900
to § 72,000, depending on the therapy. The conclusion was that propranolol ($
10,900 per year of life gained) was not only the most cost-effective monotherapy
but probably also the most effective. Hydrochlorothiazide ($ 16,400 per year of
life gained) was comparable in cost-effectiveness but saved only 65% as many
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years of life (see also Cohen and Henderson 1988; Grimm 1989,1990; Russell
1989).

c. Cholesterol reduction.

The association between serum cholesterol levels and coronary heart disease mor-
bidity and mortality has been clearly established by the Framingham Heart Study
(Weinstein and Stason 1985; see also § 3.5.2). Dietary interventions and drug
treatment are used to reduce serum cholesterol levels and the risk of coronary
heart disease.

- Dietary interventions. Weinstein and Stason (1985) reviewed dietary interven-
tions and concluded that, while evidence suggests that diet may be effective in
reducing cholesterol levels, the effectiveness of dietary interventions has not yet
been established (see also Cohen and Henderson 1988; Murray et al 1990).

- Cholesterol-lowering drugs. A recent trial (the Lipid Research Clinics Corona-
ry Primary Prevention Trial) established that the reduction of serum cholesterol
through drug treatment does reduce the risk of coronary heart disease. Using the
data from the trial and assuming full compliance, Weinstein and Stason (1985)
calculated that the costs per life year saved were $ 124,000 (1984 prices) for men
in the 45-50 age group whose cholesterol level was greater than 265 mg/dl. In
the Netherlands Martens et al (1989) compared the cost-effectiveness of two
cholesterol-lowering therapies, simvastatin and cholestyramine. Cholestyramine
has been the leading lipid-lowering medication in the Netherlands for many
years while simvastatin has only been registered recently. Clinical studies suggest
that simvastatin may be more effective in lowering serum cholesterol levels and
may be associated with fewer side effects than the older medications. For men
with initial cholesterol levels of 310 mg/dl, the cost-effectiveness of cholestyra-
mine varied from f 220,000 to £ 510,000 ($ 110,000 to $ 255,000) per year of
life saved, depending on the age at the start of the therapy. The cost-effective-
ness ratio of simvastatin varied from f 50,000 to £ 110,000 ($25,000 to $55,000)
per year of life saved. Martens et al recommend that simvastatin should be
accepted as the drug of first choice for the treatment of hypercholesterolaemia as
its long-term safety record becomes established.
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3.8 Is a rank order based on efficiency possible for prevention programmes?

To be efficient, a preventive action has to produce a sizable health profit for the
population at a reasonable cost.

A 10% reduction in 2 major health problem could be of more benefit than a 50%
reduction in an unimportant one. Therefore, both the magnitude of the targeted
health problem and the degree of preventability enter into the equation for the
efficiency of prevention programmes, apart from the costs involved. Preventabi-
lity could well be lower in practice than in theory, because of difficulties with

organization or acceptance.

There is a discrepancy between the magnitude of health problems, as identified
in chapter 2, and the degree of (theoretical) preventability of health problems, as
discussed in this chapter. Phenylketonuria may be a negligible public health
problem, but it is 100% preventable at relatively low cost. In contrast, mental
health problems - including dementia - may be one of the most important causes
of suffering, but very few preventive methods are available. Similarly the pri-
mary and secondary prevention of most musculoskeletal problems remains elu-
sive.

Of the most common cancers, carcinoma of the colon and rectum is barely or not
preventable, lung cancer is very preventable and breast cancer only to a small
extent and at a price.

Some of the mortality and morbidity due to accidents could probably be pre-
-vented with a variety of measures at a variety of costs.

Cardiovascular disease, a major health problem in the population, is also
amenable to quite a number of preventive measures. However, even the fulfil-
ment of these two conditions for prevention may not lead to the results expected:
it will be explained in chapters 5 and 6 that yet other factors (called "decompres-
sion of morbidity" and "competition of causes of death") may influence the effi-
ciency of prevention programmes, especially programmes against cardiovascular
disease. And the efficiency of all prevention programmes can be affected by
future demographic, epidemiological and technological developments, as de-
scribed in chapter 4.

More or less efficient prevention programmes exist for some smaller or medium-
sized health problems. Some of these health problems were major in the past and
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have become small just because of these prevention programmes, for example
various infectious diseases as well as complications of pregnancy and childbirth.
Other health problems, although not in this league, were and are being prevented
to a large extent at low or acceptable costs, for example cervical cancer, some
genetic and congenital diseases, dental caries, unwanted pregnancies and child-
hood development problems.

It is not possible to establish a rank order for prevention programmes based on
efficiency by drawing on the bewildering information presented in this chapter
and applying a simple "priority formula" , but in chapter 7 an attempt will be
made to reach a synthesis.
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4. FUTURE DEVELOPMENTS

4.1 Introduction

Many future developments will influence the feasibility, efficiency and desira-
bility of prevention. Political, economical, financial and socio-cultural develop-
ments are difficult to predict and will not be discussed in this chapter. Here we
shall limit ourselves to a short overview of demographic and epidemiological
projections and imminent technological changes. This overview provides only a
background for the other chapters and is not directly related to them. When one
thinks about prevention in the future, one has to take into account future demo-
graphic structures and morbidity patterns as well as the ways in which present
and forthcoming preventive technological developments may influence each.

Table 4.1 United Nations population projections

OECD Western Europe*
population population
% of total % of total
10° population 108 population
2 65 years 1950 46.8 8.1 12.4 10.1
1980 92.6 1.5 22.1 14.4
2000 119.6 13.3 24.2 15.5
2025 172.9 17.6 31.4 20.9
> 75 years 1950 14.6 2.5 3.9 3.2
1980 35.1 4.4 9.1 5.9
2000 48.6 5.4 9.9 6.3
2025 71.2 7.2 13.1 8.7

France, West Germany, Benelux, Switzerland, Austria

Source: World population prospects, United Nations, New York, 1986
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4.2 Demographic projections

"One does not really need rigorous demographic analysis to understand that Eu-
rope is growing older. A mid-morning bus ride in Copenhagen or Vienna, a few
minutes spent in a town square or local shopping centre would probably be suf-
ficient to convince us of the "greying" of industrialized societies" (Lopez 1987).
These observations may convince us that there are many elderly people around,
especially in the town squares of those two cities at 10 a.m., but this is not the
way to become informed about present and future changes in the age structure
of industrialized societies. However, demographic projections do show that the
greying of these societies is a fact and will continue for several decades.
Increasing life expectancy, declining fertility, cohort effects of the post-World
War II birth wave and immigration will influence the size and composition of the
populations of developed countries. The overall effect in most of these countries
will be a further marked ageing of the population: an increasing proportion of
elderly citizens (over 60 or 65) but also an increase in absolute number as well as
an even faster growth of the segment "the very old" (over 75 or 80) (Lopez 1987;
Guralnik et al 1988; Olshansky 1988; van Ginneken and van Poppel 1989; de
Jouvenel 1989). This is illustrated in table 4.1 and figure 4.1.

Table 4.1 shows the ageing of the populations of the OECD countries (20 Euro-
pean countries including Turkey and Australia, Canada, Japan, New Zealand and
the USA) and a subset of 7 Western European countries where the ageing effect
is more pronounced. It is clear that the changes over a period of 75 years are
striking: a doubling of the proportion of elderly and almost triple the number of
very old.

Figure 4.1 shows the most recent (1988) population forecast for the Netherlands
by the CBS. By the year 2000, 13.8% of the Dutch population will be 65 years
and older and 6.2% will be 75 years and older. When we compare this to the data
from table 4.1, we see that the ageing process in the Netherlands lags slightly
behind that in most other northwest European countries; however, since the
trends are the same, it will finally end up in the same situation as the other
countries. Unlike table 4.1 the graph covers a period of "only" twenty years to

show that within such a period the trends are visible but not so impressive that
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Figure 4.1

Population forecast for the Netherlands: proportions of 4 age groups
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one would notice a change in the town squares and shopping centres of Amster-
dam. However, the importance of the ageing process as far as the health care
sector is concerned is that this relatively small segment of the population con-
sumes a disproportionate share of health care funds and services (STG 1987a; van
Ginneken and van Poppel 1989; Schneider and Guralnik 1990). In preventive
health care, the ageing process may lead to a reduced demand for prevention
programmes aimed at younger people and more demand for prevention of chron-

ic morbidity, where feasible.
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4.3 Epidemiological projections

In 1983, the Dutch Undersecretary of Public Health established the Steering
Committee on Future Health Scenarios (Dutch acronym: STG) to explore future
developments in public health and health care. STG scenarios are available for
cardiovascular disease (STG 1987b), cancer (STG 1988a), accidents (STG 1989),
diabetes (STG 1990a) and psychiatric disorders (STG 1990b). These publications
describe possible future trends in morbidity and mortality and the demand for
health care as well as some consequences of preventive measures. In a very sim-
plified form, some of these future trends in morbidity have been summarized in
table 4.2. Comparability is limited because there are methodological differences
in the approaches of the various expert groups responsible for these studies.

Table 4.2 Expected future changes in the incidence and prevalence of some disease
categories in the Netherlands, 1990-2010

age-adjusted not age-adjusted
(rates) (absolute numbers)

cardiovascular disease incidence N E
cardiovascular disease prevalence -/= =/+
cancer incidence = +
cancer prevalence + ++
diabetes incidence + ++
diabetes prevalence + ++
dementia incidence = +
dementia prevalence =/+ ATAMd
schizophrenia incidence = =/+
schizophrenia prevalence = =/+
incidents of accidents =/+ =/+
mortality due to accidents -/= -/=
prevalence of handicaps due to accidents =/+ =/+
= no change
+ increase
++ strong increase
- decrease

Source: STG reports
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As an illustration of one disease category, table 4.3 gives the probable develop-
ment of cancer prevalence in the Netherlands, as expected by the STG group on
cancer. The prevalence for most cancer sites is rising fast because of ageing of
the population and longer survival after diagnosis.

All of these scenario studies have focussed on specific disease categories as isola-
ted phenomena. Possible relationships and shifts between disease categories were
not taken into account. These will be discussed in chapter 6.

Table 4.3 Likely changes in cancer prevalence in the Netherlends between 1985 and
2000: absolute numbers of patients per type of cancer

Tumour site Sex 1985 2000 Percentage
change
Lung M 9,300 13,500 + 45%
F 1,200 2,600 +117%
Breast F 49,300 71,700 + 45%
Oesophagus M 380 575 + 51%
F 350 555 + 59%
Stomach M 2,900 3,100 + 7%
F 2,300 2,500 + 9%
Colon M 7,600 12,800 + 68%
F 11,300 17,200 + 52%
Rectum M 5,760 7,900 + 37%
F 5,250 7,400 + 41%
Pancreas M 420 520 + 26%
F 400 500 + 25%
Cervix uteri* F 6,450 7,700 + 19%
Corpus uteri F 9,050 13,000 + 44%
Ovary F 5,800 9,600 + 66%
Prostate M 11,000 18,200 + 65%
Testis M 1,950 3,100 + 59%

L) Including follow-up of carcinoma in situ

Source: STG 1988a; Schaapveld and Cleton 1989
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Other projections have been made by the WHO, including several pertaining to
the need for facilities and manpower (WHO 1986), and others who have used the
models described in § 3.4.

The rising tide of dementia has been described by Ineichen (1987) and Jorm and
Korten (1988). In the Netherlands, the present age-adjusted incidence rate will
lead to a 43% increase in the number of dementia patients, from 105,000 in 1990
to 150,000 in 2010 (STG 1990b).

In general, the incidence and prevalence of chronic conditions and disease will
further increase in developed countries as a result of the continuing elimination
or postponement of morbidity at younger ages together with the ageing process.
This will be discussed further in chapter 5.

4.4 Technological changes

There is still considerable room for expansion of existing prevention programmes
(Silman and Allwright 1988), but this cannot really be called a technological
change. This is also true for plans to screen the total elderly population for the
presence of morbidity as well as several risk factors for future morbidity, be-
cause the techniques are already available. Such a programme is a potential
minefield that needs careful consideration. Screening should really have some-
thing to offer in the way of improving the quality of the remaining years and
not merely increase the number of diagnoses and the use of medical services.
Results of some screening and intervention trials have been mildly encouraging
in this respect (Vetter et al 1984; Hendriksen et al 1984; Hart et al 1990), where-
as regular health checkups in a middle-aged population showed no overall bene-
fit (Friedman et al 1986). In a few countries the systematic screening of groups
of older people has already started (Weiler et al 1989; Freer 1990).

Many of the new developments in health care technology that the future has in
store for us have been described by Banta and his collaborators (Banta et al 1987,
STG 1987c; STG 1988b) and others (Spiby 1988). It might be interesting, as far
as this report is concerned, to identify new methods in the field of primary and
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secondary prevention that may become available in the last decade of this cen-
tury. A tentative synopsis is presented in table 4.4. A few of these were already
listed (with question marks) in table 3.4.

Table 4.4 Possible developments in primary and secondary prevention by the year 2000

Probable developments:

- expanding possibilities for genetic testing end counseling of prospective parents,
e.g. for cystic fibrosis

- expanding possibilities for antenatal screening for genetic and congenital anomalies

b screening of newborn children for other diseases than phenylketonuria and hypothy-
roidism

- availability of new vaccines, e.g. against Haemophilus influenzae type B, Neisseria
meningitidis type B, Streptococcus pneumoniae and varicella virus.

- new methods for birth control

- neW organized programmes for cancer screening, e.g. for colorectal and prostate
cancer and for melanoma

- screening programmes for glaucoma in the elderly

- community progremmes with simple end reliable tests for hypercholesterolaemia,
followed by diet and/or simple drug treatment with cholesterol synthesis inhibitors

- availability of home diagnostic screening tests

- prevention programmes for osteoporosis and hip fractures

- comprehensive screening programmes for a number of conditions among elderly citizens
(see text)

Less probable developments:

= nutritional guidelines for cancer prevention

- prevention programmes for psychosocial and psychiatric problems, including dementia
: measures of environmental hygiene for specific health problems

- availability of new vaccines, e.g. against malaria or HIV

4.5 Conclusions

The developed countries will experience a further ageing of their populations.
This will cause a shift in the need for preventive and curative health care in the
direction of the chronic health problems of older people. There will be no fun-
damental change in the overall morbidity and mortality patterns, however.
Future technological developments in preventive health care will have an impact
on the health services and the health status of the population. Possible develop-
ments in primary and secondary prevention have been presented in table 4.4.
These forms of prevention may become very effective against hereditary and
congenital diseases, but will have only a limited impact on chronic disease and
the disability of old age. For this latter category, most developments and re-
quirements will be in the field of tertiary prevention.
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S. DOES THE HEALTH OF ELDERLY PEOPLE IMPROVE?

S.1 Introduction

As discussed in § 3.2, an increase in life expectancy is not an appropriate indica-
tor for the effectiveness of a single prevention programme, but the combined
preventive strategies may well have contributed to the continuing increase in life
expectancy in industrialized countries, both at birth and - to a lesser extent - at
advanced age. Therefore, together with prevention, the concept of "compression
of morbidity" is receiving more and more attention. Shall we spend the extra
number of years allotted to us in good health or are we merely prolonging the
terminal phase of sickness and dependency? Nobody can fully predict the future
but we can learn from the past. In this chapter the differences in opinion be-
tween the optimists and the pessimists will be discussed and some recent Dutch
data will be evaluated together with the (scarce) data already available from
other countries.

The theoretical concept of compression of morbidity was first formulated by
Fries in 1980 (Fries 1980) and again later (Fries 1984; Fries et al 1989). Basically
the idea is that we are approaching the upper limits of life expectancy while
there are still many ways in which the average age of onset of old-age morbidity
can be postponed to a later period in life, thereby shortening the terminal period
of morbidity. Old-age morbidity could be delayed by various preventive and

curative measures, even for the very old.

Others do not believe in compression of morbidity in the future (Schneider and
Brody 1983), first of all because the improvement in life expectancy will not
stop at the predicted 85 years (Schneider and Reed 1985) and secondly because
recent trends point in the opposite direction: longer life but more morbidity. The
theoretical possibilities for compression or decompression (expansion) of morbid-

ity are shown in figure 5.1.

Some of the findings on trends in mortality and morbidity will be summarized
here in chronological order. Mortality and life expectancy are determined in a
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Figure 5.1 Theoretical possibilities for compression or decompression of morbidity

A present situation:
life expectancy = 75 years
health expectancy = 60 years (solid bar)
period of less than good health = 15 years (shaded bar)

B, C and D: increase in life expectancy to 80 years

B best case scenario: compression of morbidity
C worst case scenario: merely decompression of morbidity
D probable scenario: increase in health expectancy end decompression of morbidity
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straightforward manner. In contrast, the assessment of morbidity and disability is
much more arbitrary, and various methods have been used in the studies dis-
cussed here. As described in § 2.6, Sullivan (1971) was the first to introduce a
single indicator for life expectancy without morbidity and disability, called "ac-
tive life expectancy”, "health expectancy" or "disability-free life expectancy".
Katz et al (1983), Colvez and Blanchet (1983) and Robine et al (1987) subse-
quently elaborated on the idea. This indicator is at the heart of the discussion
about compression or decompression of morbidity.
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Colvez and Blanchet (1981) studied data from the continuing National Health
Interview Survey for the period 1966-1976. This survey covers the non-institu-
tionalized population of the United States. Using both long-term and short-term
limitation of activity as indicators, they found a 37% increase in the number of
disabled persons for that period versus a population growth of only 10%. How-
ever, this increase in disability rates was more pronounced for those below the
age of 65 than for the 65-and-over age group. As expected, disability was more
prevalent among the elderly, with more severe disability among men and less
severe disability among women. Most of the increase in disability was caused by
arthritis and rheumatism, heart conditions and hypertension, and diabetes.

Wilkins and Adams (1983) analysed Canadian health expectancy in the late
1970s, using data on both short-term and long-term activity restriction as well as
institutionalization. Comparing health expectancy in 1978 to that in 1951, they
found that life expectancy at birth had risen by 4.5 years for males and 7.5 years
for females, but the number of expected years of disability-free life by only 1.3
and 1.4 years, respectively.

Verbrugge (1984) also used the United States Health Interview Survey. She de-
scribed in detail the changes in various indicators between 1958 and 1981: self-
rated health status, short-term disability associated with acute and chronic health
problems (expressed as restricted activity days and bed disability days), and ma-
jor and secondary limitations due to chronic conditions. Most of these indicators
show rising morbidity for the middle-aged and the elderly since 1958, especially
since 1970, with a greater increase found for restriction of activity than for bed
disability and for chronic than for acute conditions. Among the elderly, hyper-
tension, cardiovascular disease, musculoskeletal disorders and diabetes were

mainly responsible for the rising morbidity.

Palmore (1986) drew different conclusions from his analysis of Health Interview
Survey data. He could not demonstrate a clear improvement or deterioration in
seven health indicators for non-institutionalized persons over 65 between 1961-
1962 and 1980-1981; he did find, however, that they showed a consistent im-
provement when compared to trends in the same indicators for the whole popu-
lation.
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Stout and Crawford (1988) used a different approach. They analysed data on all
elderly patients who died in hospital after prolonged geriatric care in Belfast,
Northern Ireland between 1954 and 1986. They found that during this period,
the average age at admission rose by 0.24 years per year for females and 0.10
years per year for males, and that the median duration of hospitalisation in-
creased by 5.59 days per year for females and 6.08 days per year for males. Life
expectancy at birth rose continuously in Northern Ireland during this period,
more for women than for men; similarly the continuous increase in active life
expectancy (i.e. until terminal dependency sets in) was also greater for women
than for men. However, although terminal dependency was postponed, the dura-
tion of terminal dependency increased, again more for women than for men. In
1986, women spent 2.75% of their lifespan in long-term terminal care and men
1.84%.

The findings of Winblad and Ljunggren (1988) were similar to those of Stout and
Crawford. In Stockholm, Sweden, the mean age of women at admission for long-
term care increased significantly between 1972 and 1986 and the trend for men
was upwards. Both median duration of stay and the proportion of total lifespan
spent in long-term care increased significantly for women and men.

Crimmins, Saito and Ingegneri (1989) made a thorough study of the trends in
total life expectancy and disability-free life expectancy in the United States over
the period 1970-1980. They used mortality and institutionalization data and dis-
ability indicators from the National Health Interview Survey. Two methods were
used to calculate disability: the first counted long-term limitation of activity (in
three grades of severity) and short-term disability, the second only bed disabili-
ty. They concluded that the years added to life expectancy between 1970 and
1980 were predominantly years spent with a chronic disabling illness. However,
most of this increased disabled life involved disability of a less severe degree
rather than severe disability or bed disability, except for those above 85 years of
age. Females live longer than males and their longer life is composed of more
years free of disability, more years with both short and long-term disability and
more years in institutions.
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Finally, Henderson, Goldacre and Griffith (1990) examined hospital admissions
during the last year of life in the elderly population in the Oxford area. Between
1976 and 1985, there was an increase in the percentage of people who died in
hospital, an increase in the admission rate and a decrease in the average duration
of stay. All changes were small. Taken together, there was a slight increase in the
median number of days elderly people spent in hospital in their last year. This
was balanced by an increase in life expectancy at age 65 of one year in the

course of the same period.

5.2 Dutch data and methods

As in other developed countries, mortality rates and life expectancies at birth
and at various ages have been routinely available in the Netherlands since the
last century. However, an impression of developments in morbidity over longer
periods is more difficult to obtain.

Every three years since 1974, a sample of the adult Dutch population has been
interviewed about various aspects of the quality of their life, including their
personal health status.

Since 1981, a continuous Health Interview Survey has been conducted in the
Netherlands; it includes more or less the questions on health asked in the above-
mentioned Quality of Life Survey. These questions deal with acute and chronic
health problems and disability. Theoretically it should therefore be possible to
study trends in subjective health in the period after 1974.

Both during 1971-1972 and during 1986-1988 special surveys were organized to
study in more detail the prevalence of disability in the Dutch population (CBS
1990). Many indicators seem to point to a slight worsening of the perceived
health status as far as disability is concerned between these two periods, but the
Central Bureau of Statistics insists that the comparison should not be made be-
cause of methodological differences between the two surveys. Therefore in this
chapter no use will be made of this information.

In the Netherlands, everybody has his or her own family doctor. The percentage

of population consulting these general practitioners in the past 3 or 12 months
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(including home visits by the general practitioner) and the percentage of various
subgroups of the Dutch population consulting medical specialists, both of which
have been monitored since 1974, can be considered indicators of morbidity.
Since 1981, a question on the annual number of visits to general practitioners
and medical specialists has been included in the Health Interview Survey as well.

Although nation-wide registration of all hospital data is a comparatively recent
process in the Netherlands, some hospital statistics have been recorded for fif-
teen years. In this chapter we have used the number of male and female dis-
charged hospital patients in 5-year age groups between 60 and 84 years of age.
The group 85 years-and-older was excluded because of the small numbers in-
volved, because it cannot be subdivided into 5-year age groups and because
there is a tendency to avoid medical interventions in hospital and to keep these
very old people at home or refer them to a nursing home.

Another hospital indicator that has been examined is the mean duration of hos-
pitalization of elderly patients over the period 1976-1988. Taken together, the
two hospital indicators give an impression of the total number of inpatient days.

In the Netherlands, nursing homes are institutes for long-term geriatric care for
those elderly patients who are too ill or handicapped to remain at home or in an
old-people’s home but who do not need the specialized care given in hospitals.
At present, there are slightly more than 50,000 beds available in Dutch nursing
homes for a population of nearly 15 million.

For the period 1972-1987, the annual number of nursing home admissions, the
average length of stay and the average age at admission were determined.

5.3 Results

In figure 2.4, the development of life expectancy at birth and at 65 years is
shown for Dutch males and females for the period 1951-1985.

For females, there was a continuous rise in both, whereas males fared much
worse. However, since the height of the Dutch epidemic of myocardial infarc-
tions among males in 1972, male life expectancy has exhibited an increase.
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Obviously, there is neither a slowing down of the rise in life expectancy -
although the picture is less clear for males - nor a narrowing of the gap between
males and females, as predicted by Fries (Fries 1984).

A comparative analysis has been made of the answers to the questions in both
Dutch surveys, i.e. the Quality of Life Survey and the Health Interview Survey
(van den Berg and van den Bos 1989). Due to changes in formulation of the
questions and surveying techniques, comparability appears to be limited. All that
can be said about perceived health status, expressed according to sex and various
age groups, is that there has been no clear improvement or deterioration. In par-
ticular the percentage of people over 65 years of age who judged their health
status to be "bad" or "sometimes good and sometimes bad" (approx. 16%) re-
mained more or less constant between 1970 and 1989 (Swinkels 1986b; Swinkels
1990).

The percentage of the elderly population that consulted the family doctor in one
year and the annual number of visits to the family doctor have remained stable
in recent years. These data (not shown here) are based on the Health Interview
Survey (Swinkels 1990) and therefore cover the period 1981-1989 only.

The Quality of Life Survey (Swinkels 1986a) contained similar questions, but
they were limited to consultations with the general practitioner in the past 3

months. Likewise, there has been no discernible change since 1974.

Similar questions about outpatient visits to medical specialists were asked in both
surveys . No clear changes have occurred since 1974, except for a slight upward
trend since 1981 in the percentage of elderly patients who consulted a medical
specialist (figure 5.2).

When the numbers of discharged hospital patients in the period 1975-1986 are
analysed (CBS 1986; CBS 1989), a different picture emerges (figure 5.3). The
hospitalisation of elderly patients clearly increased during this period, and the
older the patients, the greater the increase.
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Figure 5.2 Percentage of the Dutch population consulting a medical specialist within
one year, 1981-1989
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All younger age groups exhibited decreasing admission rates during the same
period (Hoogendoorn 1989).

However, the increasing hospital admission rates for elderly people are partially
counteracted by a declining mean duration of stay, possibly at an even faster rate
than that for the population as a whole (SIG 1976-1988). This is shown in figure
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5.4. Although declining, the mean duration of stay is still longer for the elderly,
and especially the very old, than for younger age groups of the population.

Figure 5.3 Annual number of discharged hospital patients per 1000 males/females for
each age group, 1975-1986
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Figure 5.4 Average duration of stay in Dutch hospitals, 1976-1988, according to age
group
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Some trends in nursing home data are shown in figures 5.5-7 (CBS 1974; CBS
1980; CBS 1986; CBS 1989).

The number of inpatient days increased constantly (figure 5.5). The increase
between 1972 and 1987 was 63%, whereas the number of people in the age group
admitted to nursing homes (>75 years) rose by only 50% in the same period.

The number of admissions has also increased, but only from 31,344 in 1972 to
39,779 in 1987, i.e. 27%.
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Figure 5.5 Percentage increase in the number of inpatient days in Dutch nursing homes
compared to percentage increase in the Dutch population over 75 years, 1972-
1987
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Therefore the average duration of stay increased in this period from 351 days to
450 days (figure 5.6).

The median age at admission has increased slowly but steadily (figure 5.7) (SIG

1990). Not only the general population is ageing but also the nursing home popu-
lation, as can be seen in table 5.1 om page 129 (NZI 1986; NZI 1989).
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Figure 5.6 Average duration of stay in Dutch nursing homes, 1972-1987
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5.4 Discussion

When one tries to evaluate whether compression or decompression of morbidity
is taking place in the Netherlands, it becomes apparent that there are no clearcut
answers to all of the questions. Whereas the subjective health status of the elder-
ly and their use of primary health care have remained remarkably constant over
the years, their use of institutional and specialist care seems to have grown.
Their hospital admission rate is increasing (although balanced by a decreasing
duration of stay per admission), medical specialists are consulted more often, and
more time is spent in nursing homes than is warranted by the growth of this seg-
ment of the population.
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Figure 5.7 Median age at admission of somatic and psycho-geriatric patients in Dutch
nursing homes, by sex, 1981-1989
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The use of medical consumption as a measure of morbidity and quality of life in
the population has to be handled with caution: this consumption can be influ-
enced by other factors such as the supply of health care facilities, financial
thresholds, government policy or socio-cultural factors. Some, therefore, do not
feel at all at ease using this type of health indicator to analyse morbidity trends.
Still, one could conclude that, although life expectancy at birth and at age 65 has
been increasing, the period of disability (mainly among the elderly) has also been
increasing. No attempt has been made here to subdivide disability into milder
and more severe forms. Because we are dealing largely with chronic morbidity,
present trends will continue at least for some time into the future.
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Teble 5.1 Dutch nursing home population according to age group (in %), 1981-1988

age group 1981 1982 1983 1984 1985 1986 1987 1988
0 - 64 yrs| 11.13 10.88 10.37 9.90 9.61 9.14 8.69 8.51
65 - 69 yrs| 6.10 5.76 5.61 5.39 5.40 5.33 5.26 5.26
70 - 74 yrs| 11.40 10.92 10.73 10.46 10.00 10.05 9.58 9.49
75 - 79 yrs| 18.87 18.46 18.70 18.61 18.564 18.54 17.92 17.48

80 - 84 yrs| 22.65 23.27 23.45 23.79 23.92 24.03 26.33 24.28

85 - B9 yrs| 18.61 19.08 19.34 19.82 20.30 20.38 21.15 21.21

90 - 94 yrs| 9.08 9.33 9.33 9.62 9.69 9.86 10.23 10.79
2 95 yrs 2.12 2.31 2.48 2.42 2.54 2.67 2.84 2.98
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

Source: NzZI 1987; NzZI 1990

From the other studies mentioned in § 5.1, it is not yet clear whether total life
expectancy at birth is rising faster than active life expectancy at birth or not, i.e.
to what extent are the extra years allotted to the population spent in good health
or bad health. Further research into the components of active life expectancy
and international cooperation in this field can help to clarify this matter. No
time trends are available vet for the Dutch variant of this indicator, described in
§ 2.6, because earlier data on some components are lacking. Decreasing hospitali-
zation rates for those below 60 years and the increasing average age at admission
to nursing homes, coupled with the more or less stable subjective health status
for all age groups, seem to point to an increasing active life expectancy in the
Netherlands, however. If this is indicative of a decompression of morbidity, then
scenario D (figure 5.1) seems to be the most probable outcome for the future,
partly as a result of present prevention strategies.

The increase in life expectancy at birth and for older age groups is only partially
due to preventive and medical measures, but insofar as preventive and curative
health care have a role to play, it may be more prudent to aim at the improve-
ment of the quality of the remaining years than at the prolongation of life.
"Every man desires to live long, but no man would be old" (Jonathan Swift,
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Thoughts on various subjects, 1706). Thus the potential compression or expansion
of morbidity caused by preventive measures should be taken into account.
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6. COMPETING CAUSES OF DISEASE AND DEATH

6.1 Introduction

Usually, the impact of preventive measures against risk factors is assessed with
disease-specific indicators: incidence rate for stroke, mortality rate for breast
cancer, etcetera. It is assumed that elimination of part of a health problem will
mean that the overall health situation will improve accordingly. For some inter-
ventions, this is undoubtedly true: the degree to which poliomyelitis morbidity is
decreased is comparable to the resulting increase in the health status of the
population. It is disturbing, however, that this is not true for interventions aimed
at postponement or partial elimination of those health problems of older age that
can be lethal. The two most important groups of diseases in this category, and
indeed in the field of health as a whole, are cardiovascular disease and cancer.
To assess our success in preventing these diseases, we should use the "ultimate"

indicators of overall morbidity and mortality and their derivatives: life expec-
tancy and number of (if possible quality-adjusted) life years gained. It would be
no use to eliminate part of one health problem if that means that another and
maybe more serious health problem will increase in magnitude: this is substitu-
tion or competition between causes of disease and death.

For relatively rare diseases the ultimate indicators cannot be used: the effects of
prevention on overall mortality will be swamped by other causes of death. The
only approach is to measure the decrease in the incidence or specific mortality
for such a disease. This is the case for cervical cancer, for example: even if mass
screening could lead to total elimination of the disease (quod non), it would
amount to a decrease in overall female mortality of less than 0.5%.

Even a rather common disease such as breast cancer is a borderline case. In the
Netherlands, breast cancer was responsible for 5.6% of all female deaths in 1987.
If 18% of all breast cancer deaths could be prevented by a mass screening pro-
gramme (an optimistic figure, see § 3.7), that would mean 1% (18% of 5.6%) of
total female mortality; this might - with some difficulty - become visible in
general mortality statistics.
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Therefore, only rapid large drops in the frequency of major diseases, e.g. lung
cancer in males or coronary disease, would show up in national mortality statis-
tics, but generally speaking health problems have to be combined into larger
disease categories if one wants to use them to explain trends in total mortality.
Only two categories have sufficient size for this purpose: cardiovascular disease
and cancer, but then the difficulty is to attribute improving trends in these

groups of diseases to a specific prevention programme.

However, we do not need national statistics to prove or disprove the effect of
prevention programmes. It is possible to use the results of community trials with

study groups and control groups. These trials will be discussed in § 6.3.

6.2 Demographic models

Demographers and mathematicians were the first to grapple with the theoretical
concept of competing causes of death (Keyfitz 1977; Wong 1977; Tsai et al 1978;
Manton and Poss 1979; Manton 1982). They studied the number of life years
gained by (partially or completely) eliminating causes of death such as cancer,
cardiovascular disease and accidents. The theoretical health benefits of the elimi-
nation of a major health problem were found to be very limited, because the
risks for other causes of death would then rise quickly. This can be explained by
the fact that the morbidity and mortality patterns in the industrialized world are
dominated by chronic degenerative diseases that occur predominantly in the
elderly and increase exponentially with age. This is illustrated in figure 6.1 using
the relationship between cancer incidence and age. Such graphs can also be made
for cancer mortality, incidence and mortality of cardiovascular disease and
prevalence of dementia. For diseases that occur more frequently in younger age
groups, such as traffic accidents or some infectious diseases, the gain in life
expectancy for the saved individual will be much greater; but these causes of
death are much less common in the developed world so that the gain for the
population is much less impressive (see § 3.3).

Another problem is the relationship between various causes of death: for
example, are people who have been sav.ed from developing cancer more suscepti-
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Cancer incidence in the southeastern part of the Netherlands in 1975-1986
according to age category and sex (excluding skin cancer, ICD 173)

Figure 6.1
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ble to heart disease than the average population? The demographers realized that
there was probably a certain interdependence between causes of death but as-
sumed independence of causes of death for their models. Interdependence of the
causes of death would further diminish the already small effects of eliminating

one cause of death.
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6.3 Results of community trials

In the 1970s and 1980s, the results of large-scale and lengthy community trials
of primary and secondary prevention of cancer and cardiovascular disease were
published. In such trials, one can compare the specific and total (all-cause) mor-
bidity and mortality for the study and control groups. Often in the past (and
even today), no figures on all-cause mortality were presented in the reports on
these trials. But when they were, they should have given cause for concern!

Most cardiovascular intervention trials were quite successful in diminishing car-
diovascular morbidity and mortality but had little or no influence on total mor-
tality (Miettinen et al 1985; Tuomilehto et al 1986; Olson 1986; Oliver 1986;
Salonen 1987; McCormick and Skrabanek 1988; Hiroyasy et al 1989; Appels et al
1989; Collins et al 1990; Muldoon et al 1990). Exceptions to this rule are scarce
(MacMahon et al 1986 and Hebert et al 1988: both on treatment of hypertension;
MRFIT Research Group 1990). This can only mean that non-cardiovascular
mortality increased relatively during the trial. A programme of regular health
checkups and relevant interventions for middle-aged individuals showed no
overall benefit in mortality (Friedman et al 1986). The same phenomenon could
be observed after trial screening programmes for breast cancer although less
clearly so (Andersson et al 1988; Tabar et al 1989; Roberts et al 1990).

Now this is uncomfortable information. Prevention programmes are supposed to
yield quantitative and/or qualitative health benefits, but most population pro-
grammes against cardiovascular disease and cancer seem to end in a mere ex-
change of one disease category for another. It seems that Issawi's Law is appli-
cable here as well: "In a closed system, the quantity of evil remains constant"
(Issawi 1973). How can this be explained?

For the lack of impact on total morbidity and mortality, various explanations
have been given: possible side-effects of the drugs used to bring down the serum
cholesterol level or the blood pressure (Miettinen 1985 et al; Anonymous 1988;
Appels et al 1989; Anonymous 1989), other - as yet unknown - dangers of
lowering the serum cholesterol level (Muldoon et al 1990), just chance because

there is no logical explanation (Blackburn 1989; Rose and Shipley 1990) or the
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above-mentioned fact that a decrease in total mortality due to breast cancer
screening would not show up in national statistics (Tabar et al 1989).

However, these explanations miss the point.

Firstly, the phenomenon of competing causes of death can also be observed when
no drugs are given and the trial consists only of life-style adaptations in
smoking, nutrition or physical exercise. It can even be observed in naturally
occurring mortality trends (see § 6.4).

Secondly, chance will play a role once or twice but not as consistently as seen in
most of these trials. And although a biological explanation for increasing
mortality due to cancer and accidents during cardiovascular prevention pro-
grammes may be impossible to find, the statistical explanation for the increase in
other causes of death when one cause of death is partially eliminated is easily
understood, even without mathematic models or calculations.

Thirdly, although it is agreed that the results of specific prevention programmes
can almost never be detected in national mortality statistics, that is what trial
results are for: if a reduction in cause-specific mortality can be proven in these

trials, so can the fact that total mortality remains more or less the same.

6.4 Discussion

Apart from demographic research and the results of community prevention
trials, there are other facts that point in the direction of competing causes of
death as an explanation for shifts in the morbidity and mortality patterns: i.e. the
observed trends in specific mortality rates and the role of cholesterol.

In the Netherlands, the age-adjusted incidence and mortality rates for cardiovas-
cular disease have been decreasing for quite some time, among males since 1972
and among females for an even longer period (see figure 2.3). This reduction was
explained by an improvement in the cardiovascular risk factor profile for the
Dutch population in the preceding period: less smoking, healthier nutrition, more
physical exercise and more effective and faster curative interventions. In
general, this improvement indeed took place, except for the smoking behaviour

of women. However, the mortality rate for stroke has been decreasing steadily
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for a much longer period without the benefit of an improving risk factor profile
and therefore remains unexplained.

Age-adjusted incidence and mortality rates for all cancers combined have re-
mained more or less constant in the Netherlands for the past 30 years. Most other
European countries have a similar pattern of stable or even rising age-adjusted
cancer mortality rates and decreasing age-adjusted cardiovascular mortality rates.
Only in Austria, West-Germany, Finland, Luxemburg, Sweden and Switzerland
are both rates decreasing, according to the HFA database of the WHO in Copen-
hagen. The result of a decreasing cardiovascular mortality rate and a constant
cancer mortality rate is presented in figure 6.2 as the share of both causes of
death in total mortality. Cancer is starting to replace cardiovascular disease as the
main cause of death.

Figure 6.2 Percentage of total mortality for cardiovascular disease and cancer in the
Netherlands, 1960-1988
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The same trend has been noted in the United States (Breslow and Cumberland
1988). This is another illustration of competing causes of death. Cardiovascular
disease and cancer play the main roles here because all other causes of death are
much less important; these other causes, which account for approximately 30% of
all deaths in the Netherlands, are spread over many different and relatively un-
important groups. The biggest one is respiratory diseases which again is a hetero-
geneous group.

The demographers usually assumed independent risks for various diseases and
causes of death in their models, but this is often not true in practice. Hyperten-
sion may be a specific risk factor for cardiovascular disease, but smoking is a
risk factor for several groups of diseases; the same applies for unhealthy dietary
habits. Cholesterol is a case apart. It is one of the most important risk factors for
cardiovascular disease but its connection with cancer is unclear. Low serum
cholesterol levels have been associated with higher cancer incidence and
mortality (Anonymous 1989; Isles et al 1989; Blackburn 1989; Winawer et al
1990). Does cholesterol protect against cancer or do undiagnosed cancers cause a
low cholesterol level? It is probably neither of these explanations but this is one
more illustration of competing causes of death: a lower risk for cardiovascular
disease means a higher risk for cancer.

Competition of causes of death means that a reduction (through prevention pro-
grammes or unexplained) in the cause-specific mortality rate for a major cause
of death will lead to a rising mortality rate for other causes of death. This phe-
nomenon, which at least to some extent does appear to occur - although mainly
in older age groups - has an adverse effect on cancer and cardiovascular preven-
tion programmes because it decreases (but does not necessarily eliminate) the
number of healthy life years that one had hoped to gain with preventive
measures. If one fears cancer as a cause of death more than cardiovascular dis-
ease, this would be an argument against community interventions against cardio-
vascular risk factors and for cancer prevention programmes. At the population
level, it would thus be possible to some degree to substitute cardiovascular deaths
for cancer deaths and thus change the trends shown in figure 6.2 (Wassersug
1988). Of course, it is not the diagnosis on the death certificate that is important,
but the length and the quality of the period of morbidity preceding death.
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Cigarette smoking is a case apart. It is an important risk factor for both cardio-
vascular disease and some types of cancer (see table 3.2), and a further decline in
smoking prevalence could lead to a reduction in cardiovascular and cancer mor-
tality, with less or no competition between the two causes of disease and death.
This may be the explanation for the slight (but not significant) reduction in total
mortality found in the MRFIT study (MRFIT Research Group 1990), although
in that case it is hard to explain the higher mortality for lung cancer in the in-
tervention group. However, the resulting increase in life expectancy might in
turn lead to a rising prevalence of non-lethal old-age morbidity such as dementia
(Ineichen 1987; Jorm and Korten 1988; STG 1990), in other words a decompres-
sion of morbidity and another example of Issawi’s Law.

In conclusion our review of competition between causes of death has revealed

that:

- it exists but is not (yet) completely understood; therefore, further research
is needed to quantify its effects.

- it might undo some or most of the results of the cancer and cardiovascular
prevention programmes discussed in chapter 3; therefore, we must take this
phenomenon into account when discussing the efficiency of prevention
programmes and the setting of priorities in chapter 7.

- it should not obscure the fact that the preceding morbidity and quality of
life are more important than the ultimate cause of death.
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7. SUMMARY, DISCUSSION AND CONCLUSIONS

7.1 Introduction

This chapter contains a summary of the foregoing chapters (§ 7.2), a discussion
of the effectiveness and efficiency of prevention programmes (§ 7.3) and a
methodology for establishing priorities according to the efficiency of the pre-
vention programmes (§ 7.4). In view of the lack of data and the existing dif-
ferences in scientific and theoretical approach, this evaluation can only be con-
sidered a step along the road to a more rational prevention policy. The con-
clusions will be used to assess two aspects of present policies (§ 7.5) and recom-
mendations for future research will be made in § 7.6.

7.2 Summary of foregoing chapters

The purpose of this report and the groups we hope to reach are discussed in
chapter 1. As a result of international developments, a change in governmental
policy also occurred in the Netherlands: more consideration for prevention
within the framework of the so-called health policy. This approach, however,
gives rise to many questions about the effectiveness of prevention (the so-called

health targets) and about what the costs of prevention will be.

In chapter 2, an overview is given of how health, morbidity and mortality can be
assessed by means of health indicators. This assessment can be considered the
first step toward establishing so-called prevention profiles: a survey of the health
status of a population which provides pointers for prevention programmes. In
this respect, the data presented anticipates the changes in health status achieved
as a result of prevention as described in chapter 3. In addition to mortality, its
derivatives life expectancy and life years lost are discussed. As measures of the
burden of disease in the population, one can use the incidence and prevalence of
specific diseases and conditions, the subjective self-assessment of the state of
health, the use of health care facilities, the economic consequences of morbidity
and mortality and the prevalence of determinants of health, morbidity and mor-
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tality. An composite indicator based on health, morbidity and mortality is dis-
ability-free life expectancy. The use of various indicators appears to lead to
differences in the rank order found for different health problems.

The preventability of health problems, the assessment of health benefits achieved
by means of prevention and the use of models to calculate these benefits are
discussed in chapter 3. As a theoretical exercise, the gain in life expectancy that
would occur if a specific cause of death were to be entirely eliminated is calcu-
lated. As an illustration, the possibilities of preventing cardiovascular disease,
cancer and genetic and congenital anomalies are considered in more detail. In
addition to the gain in health through prevention, attention is focussed on the
price that must be paid; in this context, the use of cost-benefit and cost-effec-
tiveness analyses is discussed. Finally the problem of establishing priorities for
prevention programmes based on their effectiveness and efficiency is considered
in the light of the information available at present.

Various future developments that will influence the possibilities and desirability
of prevention are described in chapter 4. The predominant development is the
continuing ageing of the population and the accompanying increase in the inci-
dence of chronic diseases, as described in a number of scenario studies. Some
technological developments will lead to new or better forms of primary and
secondary prevention but the picture will continue to be dominated by the need
for tertiary prevention for the ageing population.

The question of whether prevention programmes for an ageing population will
cause the burden of chronic diseases to decrease more rapidly than that expected
as a result of the increasing life expectancy is considered in chapter 5. Most
studies come to the conclusion that the so-called compression of morbidity does
not occur. On the average both the total life expectancy and the disability-free
life expectancy will increase, partly due to successful prevention programmes,
but the period of morbidity (predominantly the last phase of life) will be pro-
longed as well. Evaluation of some Dutch data also seems to lead to the same

conclusion.
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Finally, the phenomenon of competing causes of death is described in chapter 6.
It appears that the partial elimination of a cause of death through prevention
leads to an increased risk for other causes of death. This then partially abolishes
the health benefit that was the goal of the programme. Moreover, in as far as
prevention does result in a gain in life years, the risk of non-lethal health
problems for the elderly (e.g. hip fractures and dementia) will increase. The
extent of such a phenomenon, however, is not yet clear nor is it known how it
should be incorporated into the prevention policy.

7.3 The effectiveness and the efficiency of prevention programmes

Is prevention better than cure? Even when prevention is technically possible, the
answer to this question is: sometimes it is better, sometimes it is not, depending
on the price that one must pay. For this reason, an evaluation of all effects and
costs should be made for every proposed prevention programme.

What can the government offer a population - or a part of that population - that
is willing to participate in all prevention programmes? Can this population or
this group anticipate on the average a longer life with fewer years spent in sick-
ness and more years in good health? This is the basic idea behind the role that
governmental - as well as some private - agencies have assumed. In general the
burden of proof of the value of prevention programmes rests with those who
propose them. The methodology developed in this report can be used for that
purpose: it can show the desirability of one prevention programme in relation to
others.

As a rule only a small percentage of the total budget for health care is available
for prevention: nearly 5% in the Netherlands (see table 7.1, further explained in
§ 7.5.2) which is comparable to the 5-6% in Great Britain (Cohen and Henderson
1988). The advantages and disadvantages of prevention programmes must be
made explicit if one wants to continue to claim this percentage and especially if
more facilities for prevention are requested. This applies in particular if the costs

are to be covered by sectors other than health care. The more limited the means
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for prevention, the greater the need for the establishment of priorities. Pressure

groups can have a considerable influence on the establishment of priorities.

Table 7.1 Expenditures for primary and secondary prevention in the Dutch health care
sector, in millions of guilders (1988)

f source

preventive dental care 500 (a)
municipal health services 346 (b)
occupational health care 331 (b)
prevention by general practitioners 242 (b,c)
National Cross Association 229 (d)
health protection 138 (b)
prenatal care <100 (e)
smal ler prevention programmes <100 (e)

(screening for cancer, genetic counseling,

PKU/CHT, mental hygiene, etc.)
total nearly § 2 billion
Notes
1. sources:

(a) based on: Statistisch overzicht van de behandeling gegeven door tandartsen-alge-
meen practicus en regionale instellingen voor jeugdtandverzorging aan zieken-
fondsverzekerden (in Dutch). Zeist (the Netherlands): Commissie Tandheelkundige
Statistiek, VNZ, 1990.

(b) Financieel overzicht zorg 1990 (in Dutch). The Hague: Parliamentary document no.
21 310.

(c) Bosman J, Verhsak PFM, van der Velden J. Nationale studie van ziekten en ver-
richtingen in de huisartspraktijk. Deelstudie preventie (in Dutch). Utrecht (the
Netherlands): NIVEL (in press).

(d) Nationale Kruisvereniging. Kruiswerk: voor zorg en voorzorg (in Dutch). Bunnik
(the Netherlands): Nationale Kruisvereniging, 1989.

(e) estimates

2. The total expenditure for health care in 1988 was f§ 44.3 billion (a), including f&4.4
billion for old-age homes which can only partially be considered part of the health
care sector.

3. 1 U.S.dollar = approx.f 2 (in 1988).

4. Municipal and occupational health services also perform a few tasks outside the
field of primary and secondary prevention.
5. Health protection programmes consist mainly of quality control of foodstuffs and

drinking water.

There is also another reason for establishing priorities within preventive care, i.e.
the acceptance of the population that is presumed to participate actively in the
programmes. This acceptance is limited for those programmes that require active
participation; age will also play a role in this respect. Activities such as the in-
spection of food and automobiles can be carried out fairly unobtrusively and

childhood vaccination and periodic check-ups during pregnancy are commonly
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accepted but this is not true for mass screening programmes for various diseases
or changes in life style. The enthusiasm of the population could quickly melt
away at the suggestion that one should stop smoking, drink less alcohol, change
eating habits (fats, fibres, vitamins, salt, calories, etc.), have safe sex, exercise
more, refrain from having pets, spend less time in the sun, undergo tests for
cholesterol level, blood pressure, ocular pressure and early stages of cancer regu-
larly and prevent all sorts of accidents - all at the same time! Some might even
find that type of life dull, feeling more empathy for the words of the German
philosopher Nietzsche (1844-1900): "Glaubt es mir: das Geheimnis um die grésste
Fruchtbarkeit und den grossten Genuss vom Dasein einzuernten, heisst:
gefihrlich leben!" (from: die frohliche Wissenschaft).

There are various interesting books that try to provide an insight into the effec-

tiveness of prevention in general and numerous specific preventive measures in

particular (Ciba Foundation 1985; Russell 1986; Silman and Allwright 1988;

Fisher 1989).

"Setting Priorities in Prevention" emphasizes the following aspects:

- it gives a methodical overview of the various health indicators and their
application in prevention;

- it attempts to present a total picture of prevention and the health benefits
that can be achieved and is therefore not directed primarily at specific pre-
ventive measures against one particular disease category and the effects of
such measures;

- it offers a realistic approach to prevention because it also describes the costs
involved as well as adverse effects, such as an increase in chronic non-lethal
diseases (decompression of morbidity) and the competition of causes of
death, that may occur as a result of prevention;

- it attempts to establish a rank order for the efficiency of prevention pro-
grammes in order to facilitate a discussion of priorities;

- it provides Dutch data as a contribution to the international discussion on
prevention;

- it explains the Dutch approach to the health indicator "disability-free life
expectancy", the theoretical gains in life years as result of the elimination of
certain diseases and the economic consequences of morbidity and mortality;

- it pinpoints those aspects characterized by a lack of knowledge.
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The effectiveness of a preventive measure is the degree to which one succeeds in
achieving the desired health benefits by means of that measure, irrespective of
the costs for the health care sector as well as other costs. The efficiency of the
measure is the degree to which the relationship between effectiveness and costs
can be considered favourable in comparison with other preventive measures. Ef-
ficiency therefore does not mean that a prevention programme leads to a saving
in the expenditures of the health care sector. This is only the case in exceptional
cases, for instance several vaccination programmes. In general prevention leads
to higher costs for society but, in exchange, one gains health benefits. In this
sense, efficiency is the best criterion for a mutual comparison of prevention pro-
grammes.

Thus, the use of safety belts in the back seat of automobiles is exceedingly ef-
fective as a means of preventing a small number of injuries due to accidents but
is much less efficient than other prevention programmes because of the very
small health benefit and the high cost of installing safety belts in all automobiles
as well as the discomfort of having to use them.

Prevention programmes that benefit only a few people can sometimes be as effi-
cient as others. Phenylketonuria is an extremely rare hereditary disease but the
availability of a simple and reliable laboratory test, the easy preventability by
means of a diet and the high and permanent costs once the disease occurs make
the screening of hundreds of thousands of newborns an efficient method for the
identification of a few cases.

On the other hand, some cases of colorectal cancer might be discovered at an
early stage, when the disease could still be treated, if the population were
examined annually with an endoscope, but the radical diagnostics involved as
well as the high costs and low yield make this method inefficient in comparison

with other screening programmes.

It is clear that the value of prevention depends on the following factors:

- it must be directed toward a major public health problem; however, for
some rare diseases, the relationship between the health benefits obtained by
means of prevention and the costs will turn out to be favourable;

- one or more effective preventive measures must exist;

- the preventive measures must also be efficient in relation to other measures,

and this is the ultimate criterion which in fact encompasses the first two.
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On the basis of the indicators described in chapter 2, the following health
problems would appear in first instance to be suitable for prevention: cardiovas-
cular disease, cancer, psychiatric disorders, diseases of the musculoskeletal sys-
tem, dementia and accidents (in that order).

In chapter 3 it was explained that the preventability of health problems does not
parallel the magnitude of these problems. In addition, as described in chapters 5
and 6, it appears that preventive measures that are successful in themselves in
the fight against cardiovascular disease and cancer can also have other undesir-
able consequences: decompression of morbidity and competing causes of death.
On the basis of all of these facts, an attempt will be made in the following para-
graph to establish priorities for prevention programmes on the grounds of their
efficiency.

7.4 Setting priorities in prevention

7.4.1 Methodology

In table 7.2, a method is shown for establishing priorities for prevention pro-

grammes: the purpose is to have a comprehensive picture of the efficiency of

prevention programmes by giving individual scores to each "component" of effi-
ciency.

The scores can be numerical (e.g. 0 to 5 or - more difficult - 0 to 10) or pluses

and minuses. Two examples in simplified form:

- mass screening for high cholesterol levels, followed by treatment if necess-
ary, is a programme dealing with one of the major health problems; theo-
retically, prevention is quite feasible by means of changes in diet and drugs;
in practice, screening and life style changes are not easilv accepted by the
population; the costs of screening and treatment are considerable, not only
in monetary terms but also as far as "intangibles" are concerned; increasing
longevity with some expansion of morbidity and/or rising cancer incidence
may result from a lower serum cholesterol level in the population; all of
these elements together might lead one to the conclusion that a nation-wide
cholesterol programme is not a very efficient form of prevention.
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Table 7.2 Priorities in prevention: a method to establish a rank order of prevention programmes according to efficiency

Prevention programme

anti-smoking policy
screening for cholesterol
screening for hypertension
screening for breast cencer
screening for cervical cancer
anti-alcohol policy
immunization of children
school heal th

antenatal care
contraception

occupational health care
genetic testing

preventive dental care
mental hygiene

traffic safety

safe sex

screening for PKU/CHT
nutrition palicy

food quality control

safe drinking water
fluoridation of drinking water

(potential) theoreticsl
size of health preventability
problem (= efficacy)

practical costs obstructing
preventability developments
(= effectiveness)

efficiency




-  safe drinking water and good sewage systems are in existence everywhere in

the industrialized world; therefore, relevant infectious diseases have ceased
to be a major health problem; however, the potential size of the health
problem is huge; theoretically and practically, preventive measures are
feasible but cost a lot of money; the intangibles are negligible: because the
diseases prevented occur mainly in younger age groups (and especially
children), unwanted changes in the old age morbidity pattern probably
would not occur; life expectancy at birth will be influenced, life expectancy
at the age of 60 or 70 much less; these prevention programmes are very ef-
ficient and should not be neglected because of their success.

Table 7.2 is presented without scores. The reason for this is that we wish to il-
lustrate the fact that the use of scores is to a certain extent subjective: determi-
nation of the various values often is not possible or is done differently by dif-
ferent people. During the "Prevention Profiles" project, the exercise led to inter-
esting and stimulating debates.

There is little controversy about values in the first vertical column since much is
known in most of the industrialized countries although the magnitude of the spe-
cific health problems can be assessed in many ways (see chapter 2). With respect
to the size of a health problem one must consider not only the present size but
also that in the past or the future, for example, what would happen if clean
drinking water or vaccination against poliomyelitis were no longer available?
Quite a bit is also known about the theoretical preventability (second column),
although this does not apply for many occupational health problems and psychia-
tric complaints. The practical realization (column 3) of the theoretical preventa-
bility, however, involves more subjective estimates, especially with respect to the
participation of the population and the feasibility of the project. The preventa-
bility of health problems was discussed in chapter 3.

As explained in chapter 3, the costs (column 4) should include not only the costs
of the preventive measure itself but also possible extra costs for the health care
sector (through increasing longevity and/or changes in the patterns of morbidity)
as well as those costs that cannot be expressed in terms of money, such as the
burden to the population, "medicalization", loss of freedom and abandonment of

pleasures. As far as most preventive measures are concerned, little is known
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about the last two aspects and many different points of view exist.

The obstructing developments (column 5) are the possible increase in morbidity
among the elderly and competing causes of death that could occur in the course
of certain prevention programmes; see chapters 5 and 6. Little can be said with
certainty at this time.

If the scores in the first five columns are considered together, then one could
attempt to arrive at a certain order of efficiency without specific weighting fac-
tors. Such a classification would in any event be better than one based on the
prevailing opinions of the day, the interest of the media or the attention of pres-

sure groups.

7.4.2 An example of a rank order of prevention programmes according to ef-

ficiency

The authors could not resist the temptation of filling in the matrix of table 7.2;
the result is presented in table 7.3. It must be remembered that this exercise
involves a degree of subjectivity.

We have used a score from - to +++, giving a range of 4 categories. It should be
noted that as a general rule this is not sufficient to express the large differences
between prevention programmes and again that we are more interested in the
method here than the results. This report does not provide the evidence for most
of the values given in table 7.3. A discussion of the efficiency of, for example,
school and occupational health care will therefore not be carried out here.

Programmes that appear in our view to be highly efficient are the old-fashioned
measures against some infectious diseases, such as the availability of clean
drinking water (and sewage systems) and the vaccination of children.

Reasonably efficient programmes are the periodic examination of pregnant wo-
men, contraception, genetic testing and counseling, preventive dental care, the
examination of newborns for phenylketonuria and congenital hypothyroidism
and food quality control.
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Table 7.3 An example of a rank order of prevention programmes according to efficiency

Prevention programme

anti-smoking policy
screening for cholesterol
screening for hypertension
screening for breast cancer
screening for cervical cancer
anti-alcohol policy
immunization of children
school health

antenatal care
contraception

occupational health care
genetic testing

preventive dental care
mental hygiene

traffic safety

safe sex

screening for PKU/CHT
nutrition policy

food quality control

safe drinking water
fluoridation of dr.water

{potential)
size of health
problem

theoretical
preventability
(= efficacy)

practical
preventability
(= effectiveness)

+ 4+ + o+ o+

+++

+++
++

++

costs

obstructing
developments

efficiency

*+ + + + ¥+ »

+ = low

++ = moderate
+++ = high

% = absent

? = unknowxn



A possibly unexpected result is the fairly low efficiency of prevention pro-
grammes aimed at cardiovascular disease and cancer, school and occupational
health care, further improvement of traffic safety, prevention of venereal dis-
eases and improvements in diet. The efficiency of prevention programmes in the
field of mental health cannot be evaluated at all.

The fact that the most efficient prevention programmes are aimed at health
problems that are of little importance in the industrialized countries today may
not be a reason for awarding them a lower priority now. In fact, they remain the
most efficient and must be continued without fail. In general there will still be
sufficient opportunity to continue to carry out the reasonably efficient program-
mes. This means that, especially for the existing programmes that do not appear
to be very efficient and all newly proposed programmes (see table 4.4), a careful
evaluation of all costs and effects must be made and priorities must be esta-
blished. In addition to this scientific basis, political policy-making will also play
an important role in the development of these programmes.

7.5 Assessment of HFA targets and present prevention expenditure

The nature, extent and organization of the prevention programmes listed in ta-
bles 7.1 and 7.2 developed more or less historically. The background of the pre-
vention policy followed in the Netherlands and at the international level was de-
scribed in chapter 1. In this paragraph two aspects of that policy will be evalu-
ated in the light of the knowledge acquired in the course of the project "Preven-
tion Profiles".

7.5.1  Health targets of WHO

Many European countries approved the 38 health targets of the WHO (see Ap-
pendix). A number of these targets can be more or less quantified and they will
be discussed below. The WHO and the individual member countries produce reg-
ular surveys of the results achieved (Ministry of Welfare, Health and Cultural
Affairs/CBS 1988; WHO 1989).
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nr. 1: By the year 2000, the actual differences in health status between countries and
between groups within countries should be reduced by at least 25%, by improving
the level of health of disedventaged nations and groups.
This is immediately the most difficult one because it is not clear what health
indicators and which groups within one country are involved. Are we talking
about mortality, morbidity, risk factors, medical consumption, the economic
consequences of disease? Does it mean differences between men and women,
between geographical areas, between groups with different socioeconomic status?
This target must become operational before it can be determined which specific
prevention programmes are possible.

nr. 4: By the year 2000, the average number of years that people live free from major
disease and disability should be increased by at least 10%.

This refers to an increase in disability-free life expectancy (see § 2.6); trend data
for the Netherlands as well as most other countries are not yet available but are
needed. The various facets of this important indicator offer starting points for
prevention. Further operationalization of this target is needed, especially for in-
ternational comparison.

nr 5: By the year 2000, there should be no indigenous measles, poliomyelitis, neonatal
tetanus, congenital rubella, diphtheria, congenital syphilis or indigenous ma-

laria in the Region.
The preventive measures for this target are clear and are being followed in most
countries, including the Netherlands.

nr. 6: By the year 2000, Life expectancy at birth in the Region should be at least 75

years.
This target has already been reached for females in most west and south Euro-
pean countries but not for males (see table 2.2). In the Netherlands and a number
of other countries, the life expectancy for men and women together is already
more than 75 years. The present increase in life expectancy for men and women
cannot be attributed predominantly to prevention programmes. This target would
seem to be secondary to nr. 4.
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nr. 7: By the year 2000, infant mortality in the Region should be less than 20 per 1000
Live births.

This target was achieved long ago in the Netherlands and other highly developed
countries; furthermore, at this point a continued decrease in infant mortality
may be positive in some respects but will also have adverse effects.

nr. 8: By the year 2000, maternal mortality in the Region should be less than 15 per
100,000 live births.

This target has also already been realized in the Netherlands and all but three
European countries. Although mortality due to childbirth is minimal, strict ad-
herence to the preventive measures must be maintained.

nr. 9: By the year 2000, mortality in the Region from diseases of the circulatory sys-

tem in people under 65 should be reduced by at least 15%.
If the present trends in the Netherlands and many other European countries con-
tinue, this target will certainly be achieved, partially as a result of existing pre-
vention programmes and curative care. In eastern Europe, however, the situation
is deteriorating. This target is to a certain extent in contradiction with target 10
(see chapter 6).

nr. 10: By the year 2000, mortality in the Region from cancer in people under 65 should
be reduced by at least 15%.

This target will - partially due to the favourable results of the prevention of car-
diovascular disease - probably not be achieved in any country, including the
Netherlands, despite existing efforts in the prevention of cancer of the lung,
breast and cervix.

nr. 11: By the year 2000, deaths from accidents in the Region should be reduced by at
least 25% through an intensified effort to reduce traffic, home and occupational

accidents.
As a result of present activity in the field of accident prevention, this target will
be achieved in some countries, including the Netherlands, but not in others. At-

tention must now be focussed on the prevention of home and leisure accidents.

151



nr. 12: By the year 2000, the current rising trends in suicides and attempted suicides
in the Region should be reversed.

Current trends in suicide are not unfavourable in the Netherlands but it is not
clear what the preventive role of the mental health care sector has been and must
be. In other European countries trends in the incidence of suicide vary widely.

nr. 16: By 1995, in all Member States, there should be significant increases in positive
health behaviour, such as balenced nutrition, non-smoking, appropriate physical
activity and good stress management.

Only as far as smoking is concerned can a clear-cut statement be made about this

target. The trends in this area are favourable for the Netherlands but vary in

other European countries. The possibilities for prevention are known. The role

of changes in diet in targets 6 and especially 4 is not clear.

nr. 17: By 1995, in all Member States, there should be significant decreases in health-
damaging behaviour, such as overuse of alcohol and pharmaceutical products; use
of illicit drugs and dangerous chemical substances; and dangerous driving and

violent social behaviour.
Progress in this area varies in the European region and in the Netherlands; more-
over there 1s often a lack of data. A number of preventive measures is known.

In conclusion it can be stated that the relationship between Dutch and interna-
tional prevention policy and the WHO targets is not always entirely clear. For
some targets the indicators need to be further defined, others have already been
achieved or will be achieved without specific preventive measures while for

others (intensification of) specific prevention programmes are indicated.

7.5.2  The current pattern of expenditure for prevention

In table 7.1, the expenditures for prevention within the health care sector are
listed. Some highly efficient preventive measures, according to table 7.3, are
therefore not included here: for instance, the responsibility for clean drinking
water. Note, the costs listed in tables 7.2 and 7.3 are much broader than the
purely monetary costs in table 7.1 so that comparison is somewhat lop-sided.
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Of the other highly or fairly efficient programmes, the costs of preventive dental
care are striking. This can be attributed predominantly to the high costs of con-
tacting and screening people without complaints.

Another noteworthy feature is the fact that some preventive programmes in the
second and third largest sectors of Dutch preventive care, the municipal health
services and occupational health care, appear to be less efficient than those in
some smaller sectors. The municipal health services are responsible for cancer
screening, control of infectious diseases, school health care and health education
for a healthy life style.

The National Cross Association maintains consultation clinics, which are also
responsible for vaccinations and sometimes also screening for PKU/CHT, for
babies and pre-school children. The general practitioner takes care of contracep-
tion, screening for cervical cancer, many forms of individually directed preven-
tion (for instance, the treatment of hypertension) and sometimes checkups during
pregnancy. In the Netherlands, most checkups during pregnancy are carried out
by midwives, who sometimes also do the PKU/CHT screening. Finally, separate
centres have been set up for genetic testing while the inspection of foods is per-
formed by an independent department of the Ministry of Welfare, Health and
Cultural Affairs. Since the organization of prevention programmes is different in
every country, the Dutch example may not be truly illustrative. On the other
hand it is probably useful to evaluate the prevention programmes of the involved
agencies in this way once in a while.

7.6 Recommendations for further research

As a rule one of the conclusions of a scientific report is that more scientific re-
search is required. This is of course not the result that those who commissioned
the report want to hear. Although we believe that this report presents consider-
able data suitable for policy-making, we too cannot stop ourselves from indicat-
ing where, in our opinion, knowledge is still lacking.

In the first place, there is the indicator "disability-free life expectancy". This
indicator should be adapted so that the calculation and comparison of national
and international trends will become possible. An improvement in the score for
this indicator is after all the ultimate goal of prevention. The period of less than
good health in life will consist of one or more types of limitation, each of a very
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different nature, that need further elaboration to enable us to develop more dif-
ferentiated forms of prevention. It may then also become clear whether some
prevention programmes can be targeted toward subgroups of the population.

The directly related phenomena "compression or decompression of morbidity"
and "competing causes of death" obviously also need to be studied in more detail.
In general, more attention will be directed within the health care sector toward
comparison of all effects and all costs of various interventions. Various methods
can be used for this purpose, for instance cost-effectiveness studies. In this way,
a better approach to the establishment of priorities should become possible. In-
teresting areas of research in this respect are school health care, occupational
health care and screening and prevention programmes for the elderly. More fun-
damental research is needed to discover possibilities for the prevention of osteo-
porosis, dementia, diseases of the musculoskeletal system, a number of less obvi-
ous conditions of the elderly, psychiatric complaints and genetic anomalies - in
short, health problems that can have a serious effect on the quality of life but

have not yet received sufficient attention from the standpoint of prevention.
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APPENDIX - EUROPEAN TARGETS FOR HEALTH FOR ALL

10.

156

By the year 2000, the actual differences in health status between countries
and between groups within countries should be reduced by at least 25%,
by improving the level of health of disadvantaged nations and groups.

By the year 2000, people should have the basic opportunity to develop and
use their health potential to live socially and economically fulfilling lives.

By the year 2000, disabled persons should have the physical, social and
economic opportunities that allow at least for a socially and economically
fulfilling and mentally creative life.

By the year 2000, the average number of years that people live free from
major disease and disability should be increased by at least 10%.

By the year 2000, there should be no indigenous measles, poliomyelitis,
neonatal tetanus, congenital rubella, diphtheria, congenital syphilis or

indigenous malaria in the Region.

By the year 2000, life expectancy at birth in the Region should be at least
75 years.

By the year 2000, infant mortality in the Region should be less than 20 per
1000 live births.

By the year 2000, maternal mortality in the Region should be less than 15
per 100,000 live births.

By the year 2000, mortality in the Region from diseases of the circulatory
system in people under 65 should be reduced by at least 15%.

By the vear 2000, mortality in the Region from cancer in people under 65
should be reduced by at least 15%.



11.

12.

13.

By the year 2000, deaths from accidents in the Region should be reduced
by at least 25% through an intensified effort to reduce traffic, home and
occupational accidents.

By the year 2000, the current rising trends in suicides and attempted suici-
des in the Region should be reversed.

By 1990, national policies in all Member States should ensure that legisla-
tive, administrative and economic mechanisms provide broad intersectoral
support and resources for the promotion of healthy lifestyles and ensure
effective participation of the people at all levels of such policy-making.

By 1990, all Member States should have specific programmes which en-
hance the major roles of the family and other social groups in developing
and supporting healthy lifestyles.

By 1990, educational programmes in all Member States should enhance the
knowledge, motivation and skills of people to acquire and maintain health.

By 1995, in all Member States, there should be significant increases in
positive health behaviour, such as balanced nutrition, non-smoking, ap-

propriate physical activity and good stress management.

By 1995, in all Member States, there should be significant decreases in
health-damaging behaviour, such as overuse of alcohol and pharmaceutical
products; use of illicit drugs and dangerous chemical substances; and
dangerous driving and violent social behaviour.

By 1990, Member States should have multisectoral policies that effectively
protect the environment from health hazards, ensure community awareness
and involvement, and support international efforts to curb such hazards
affecting more than one country.
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19.

20.

21.

22.

23.

24,

25.

26.

27.
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By 1990, all Member States should have adequate machinery for the moni-
toring, assessment and control of environmental hazards which pose a
threat to human health, including potentially toxic chemicals, radiation,
harmful consumer goods and biological agents.

By 1990, all people of the Region should have adequate supplies of safe
drinking-water, and by the year 1995 pollution of rivers, lakes and seas
should no longer pose a threat to human health.

By 1995, all people of the Region should be effectively protected against
recognized health risks from air pollution.

By 1990, all Member States should have significantly reduced health risks
from food contamination and implemented measures to protect consumers

from harmful additives.

By 1995, all Member States should have eliminated major known health

risks associated with the disposal of hazardous wastes.

By the year 2000, all people of the Region should have a better opportuni-
ty of living in houses and settlements which provide a healthy and safe

environment.

By 1995, people of the Region should be effectively protected against
work-related health risks.

By 1990, all Member States, through effective community representation,
should have developed health care systems that are based on primary
health care and supported by secondary and tertiary care as outlined at the
Alma-Ata conference.

By 1990, in all Member States, the infrastructures of the delivery systems
should be organized so that resources are distributed according to need,
and that services ensure physical and economic accessibility and cultural
acceptability to the population.



28.

29.

30.

31.

32.

33.

34.

35.

By 1990, the primary health care system of all Member States should pro-
vide a wide range of health-promotive, curative, rehabilitative and sup-
portive services to meet the basic health needs of the population and give
special attention to high-risk, vulnerable and underserved individuals and
groups.

By 1990, in all Member States, primary health care systems should be
based on cooperation and teamwork between health care personnel, indivi-
duals, families and community groups.

By 1990, all Member States should have mechanisms by which the services
provided by all sectors relating to health are coordinated at the community
level in a primary health care system.

By 1990, all Member States should have built effective mechanisms for
assuring quality of patient care within their health care systems.

Before 1990, all Member States should have formulated research strategies
to stimulate investigations which improve the application and expansion of
knowledge needed to support their health for all developments.

Before 1990, all Member States should ensure that their health policies and
strategies are in line with health for all principles and that their legislation
and regulations make their implementation effective in all sectors of socie-
ty.

Before 1990, Member States should have managerial processes for health
development geared to the attainment of health for all, actively involving
communities and all sectors relevant to health and, accordingly, ensuring
preferential allocation of resources to health development priorities.

Before 1990, Member States should have health information systems capa-
ble of supporting their national strategies for health for all.
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36.

37.

38.

Before 1990, in all Member States, the planning, training and use of health
personnel should be in accordance with health for all policies, with em-
phasis on the primary health care approach.

Before 1990, in all Member States, education should provide personnel in
sectors related to health with adequate information on the country’s health
for all policies and programmes and their practical application to their
own 5ectors.

Before 1990, all Member States should have established a formal mecha-
nism for the systematic assessment of the appropriate use of health tech-
nologies and of their effectiveness, efficiency, safety and acceptability, as
well as reflecting national health policies and economic restraints.

Source: Targets for health for all - Targets in support of the European strategy
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ABBREVIATIONS

AIDS = Acquired Immuno Deficiency Syndrome

CBS = Netherlands Central Bureau of Statistics

CHT = Congenital Hypothyroidism

EUROCAT = EUropean Registration Of Congenital Anomalies and Twins

GDP = Gross Domestic Product

GNP = Gross National Product

GP = General Practitioner

HIV = Human Immunodeficiency Virus

ICD = International Classification of Diseases, injuries and causes of
death

MRFIT = Multiple Risk Factor Intervention Trial

NIPG = Netherlands Institute for Preventive Health Care

OECD = Organization for Economic Cooperation and Development

PKU = Phenylketonuria

PYLL = Potential Years of Life Lost

QALY = Quality Adjusted Life Year

SIG = Dutch Centre for Health Care Information

STG = Dutch Steering Committee on Future Health Scenarios

TNO = Netherlands Organization for Applied Scientific Research

UK = United Kingdom

US(A) = United States (of America)

WHO = World Health Organization

WVC = (Dutch Ministry of) Welfare, Health and Cultural Affairs
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SUBJECT INDEX

Main references are underlined

accidents: see injuries

active life expectancy: see disability-free life expectancy

adjustment 8

ageing 103, 106, 107, 108

AIDS/HIV 62

alcohol 55, 69, 71, 152

antenatal care/screening 75, 76, 84, 147, 153

arthritis: see musculoskeletal problems

attributable risk 61

avoidable mortality 635, 67

back pain 42, 45

breast cancer 50, 52, 62, 64, 70, 86, 87, 91, 128, 131

budget (expenditures) for prevention 140, 141, 143, 152

cancer/neoplasms 11, 12, 15, 35, 36, 45, 62, 68, 69, 70, 105, 106, 128, 129, 130,
131, 133, 134, 144, 151

cardiovascular disease 11, 12, 35, 36, 41, 42, 45, 52, 62, 63, 68, 70, 71, 72, 73,
88, 89, 90, 91, 105, 113, 128, 129, 131, 133, 134, 144, 151

cervical cancer 62, 70, 86, 87, 88, 91, 128, 153

cholesterol 55, 71, 72, 90, 131, 132, 134, 144

chromosome disorders/anomalies 75, 76

chronic health problems/conditions/disease 9, 19, 53, 104, 107, 108, 113, 114,
115, 124, 129, 135, 142

colorectal cancer 70, 86, 91, 143

communicable diseases: see infectious diseases

community trials 72, 111, 131, 132

competing causes of death 91, 129, 132, 134, 135, 142, 144, 154

compression of morbidity 91, 111, 112, 122, 124, 125, 135, 144, 154

congenital diseases/anomalies/malformations 19, 68, 73, 74, 75, 76, 91, 108

congenital hypothyroidism 76, 147, 153

congenital rubella syndrome: see rubella

congenital syphilis 75, 76, 150
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contraception 147, 153

coronary disease: see cardiovascular disease

cost-benefit analysis 65, 78, 79, 82, 83, 84

cost-effectiveness analysis/study 63, 65, 78, 79, 82, 84, 86, 87, 88, 89, 90, 154
cost of illness study: see disease costing

cost of (premature) mortality/death 31, 32, 35

cost-utility analysis 78, 79

cystic fibrosis 75

decompression of morbidity: see compression of morbidity
demand for health care: see medical consumption

dementia 45, 68, 107, 129, 135, 144, 154

demographic model 129

demographic projection 102, 103

dental caries 55, 91

dental health care 147, 153

determinant of health 2, 20, 21, 50, 55, 62, 71, 72, 75, 128
diabetes mellitus 71, 105, 113

diet 69, 70, 90, 132, 134, 149, 152

direct costs 31, 32, 33, 36, 85

disability 19, 25, 26, 28, 113, 114, 115, 123

disability-free life expectancy: 22, 25, 30, 55, 112, 114, 124, 142, 150, 153
discounting 80, 81

disease costing 32, 33, 36

diseases of the circulatory system: see cardiovascular disease
diseases of the respiratory system: see respiratory diseases
distribution of morbidity and mortality 42

Down’s syndrome 54, 75

duration/length of stay/hospitalization 114, 115, 118, 119, 120, 121, 122
economic costs/evaluation/appraisal 31, 34, 78, 80, 81, 82
effectiveness of prevention 3, 65, 140, 142, 143

efficiency of prevention 3, 65, 90, 140, 143, 147, 148, 149
elderly 103, 107, 108, 111, 113, 114, 115, 116, 117, 118, 122, 154
elimination of a cause of death 56, 57, 58, 59, 60, 129, 130

environmental hygiene/pollution 55, 82

epidemiological projection 105
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exercise: see physical exercise

expansion of morbidity: see compression of morbidity
expenditures for prevention: see budget for prevention
fragile X syndrome 75

future developments 102

gains in health: see health benefit

general practitioner 19, 20, 22, 86, 89, 115, 116, 117, 153
genetic diseases/anomalies 73, 74, 75, 76, 91, 108, 154
genetic screening/testing 75, 76, 147

geographic variations in morbidity and mortality 42, 72
greying: see ageing

handicap: see disability

health benefit/gain/profit 51, 61, 90, 131, 142, 143
health care technology: see technological changes
health checkup 107, 131

health education 85, 86, 153

health expectancy: see disability-free life expectancy
health for all 3, 149

health indicator 3, 7, 44, 51, 113, 123, 128, 142
health objective 3, 7, 8, 42, 70, 73, 76, 149, 152
health policy 2, 4, 61

<4

health policy model 2, 61, 62, 63, 64

health profile 7, 22, 43, 44

health status 7, 13, 18, 31, 44, 61, 108, 115, 150
health target: see health objective

heart disease: see cardiovascular disease

hepatitis B 84

hereditary disease: see genetic disease

HIV: see AIDS

hospital 20, 22, 114, 115, 116, 117, 118, 119, 120, 122
Huntington’s disease 73

hypercholesterolaemia (familial) 73

hypertension 55, 64, 71, 72, 89, 113, 131, 134, 153
hypothyroidism: see congenital hypothyroidism
immunization: see vaccination
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impact fraction 62, 63, 64

impairment: see disability

incidence rate 19, 22, 53, 71, 128

indicator: see health indicator

indicator of morbidity: see morbidity indicator

indirect costs 31, 32, 33, 35, 36, 41, 84, 85

inequality: see distribution of morbidity and mortality

infant mortality rate 52, 151

infectious diseases 19, 62, 91, 129, 146, 147

influenza 84

injuries 12, 19, 35S, 36, 37, 45, 52, 91, 105, 144, 151

institutionalization 25, 27, 113, 114

intangibles 32

intersectoral action 50

intervention trial: see community trial

Lalonde model: see health policy model

length of stay: see duration of stay

life expectancy 12, 14, 28, 29, 52, 56, 57, 58, 59, 60, 85, 103, 111, 114, 115,
116, 123, 124, 128, 150

life style 20, 72, 142, 153

limitation of activity 25, 113, 114

lung cancer 50, 52, 61, 65, 69, 70, 86, 87, 91, 129, 135

maternal mortality/death 52, 151

measles 83, 150

medical consumption 20, 54, 105, 123

medicalization 51, 146

medical specialist 20, 116, 117, 118, 122

mental disease/disorder 35, 37, 41, 42, 45, 55, 71, 91, 105, 144, 146, 149, 154

mental retardation/deficiency/handicap 55, 74, 75

models 61, 62, 63, 64, 130

morbidity 7, 17, 22, 23, 31, 105, 111, 115, 121, 134

morbidity indicator 18, 22, 24, S1, 116

mortality (rate) 9, 10, 11, 16, 17, 31, 52, 71, 72, 105, 114, 115, 128, 132, 134

mumps 83

muscular dystrophy 75
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musculoskeletal problems/diseases 37, 41, 42, 45, 55, 68, 91, 113, 144, 154
myocardial infarction 71, 72, 88, 116

neoplasms: see cancer

neural tube defects 75

nursing home 22, 116, 120, 121, 122,123, 124
nutrition; see diet

obesity 71

occupational health care 55, 146, 147, 149, 153
osteo-arthritis: see musculoskeletal problems
osteoporosis 154

perceived health status: see self-rated health status
phenylketonuria 76, 91, 143, 147, 153

physical exercise/activity 21, 71, 132, 152
poliomyelitis 53, 54, 83, 128, 146, 150
population forecast: see demographic projection

positive health indicators 21

potential years of life lost 15, 16, 17

predictive value 72

premature death 9, 15, 31, 35

prenatal care: see antenatal care

prevalence rate 19, 22 53

preventability 65, 68, 90, 91

prevention budget: see budget for prevention
prevention paradox 73

prevention profile 1, 3, 4, 8, 44, 56, 146
primary prevention 50, 72, 75, 81, 108, 131
priorities 3, 68, 141, 144, 145, 149

projections 102, 107

prostatic cancer 70

psychiatric illness: see mental disease

quality adjusted life year 353, 63, 80, 84, 89, 128
rank orders 22, 24, 44, 91, 92, 142, 145, 147, 148
regional health profile 43, 44

registries 19, 73

relative risk 61
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respiratory diseases 35, 36, 42, 134

restriction of activity: see limitation of activity

rheumatism: see musculoskeletal problems

risk factor: see determinant of health

risk indicator: see determinant of health

rubella 75, 76, 83, 150

safe sex 66, 148

scenario 105, 106, 112, 124

school health 149, 153

screening: see secondary prevention

seatbelt 21, 143

secondary prevention 20, 50, 51, 63, 65, 70, 72, 75, 76, 81, 86, 87, 88, 89, 107,
108, 128, 131, 142

self-rated health status 20, 54, 113, 115, 117, 122, 124

serum cholesterol: see cholesterol

sexually transmitted diseases 149

sickle cell disease 75

sickness absenteeism 36, 37, 38, 40, 41, 55

smallpox vaccination 77, 78

smoking 20, 21, 55, 63, 64, 68, 69, 71, 77, 85, 86, 132, 134, 135, 152

socio-economic variations in morbidity and mortality 43

specialist: see medical specialist

stress: see mental disease

stroke 71, 72, 88

subjective health status: see self-rated health status

suicide 152

surveys 19, 25, 113, 114, 115, 116, 117

technological changes 107

tertiary prevention 50, 108

thalassaemia 75

tobacco: see smoking

traffic safety/accidents 15, 129, 149, 151

tuberculosis 65

use of health care facilities: see medical consumption

vaccination 21, 82, 83, 84, 85, 143, 147, 153
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venereal diseases: see sexually transmitted diseases
work disability 36, 39, 40, 41, 55
years of potential life lost: see potential years of life lost
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