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Chapter 1

GENERAL INTRODUCTION

It is universally acknowledged that older people differ greatly from each other. For 
example, there is the healthy (sometimes wealthy) person, aged 75 years and over, who 
plays tennis or golf, still volunteers for activities with a social interest, frequently goes on 
holiday, and is still working on lifestyle improvements. On the other hand, there is the 
fragile widowed patient with decreased cognitive function, with only moderate self-care 
and health illiteracy. Is it justified to categorise these two types of older individuals into 
the same group for preventive strategies, even though their life expectancy, and levels 
of wellbeing and functioning are very different? 

In current national prevention programs no difference is made between these types of 
individuals. For example, for breast cancer screening the woman’s age is the stratifying 
criterion (i.e. 50-75 years). In a civil court case challenging the age criteria laid down in 
the permit for performing preventive breast cancer screening, the applicants argued 
that selection on the basis of age constituted a forbidden form of age discrimination by 
excluding women older than 75 years. The court of appeal concluded, however, that the 
medical reasons underlying this form of different treatment objectively justified using 
age as a selection criterion. The court concurred with the State that issued the permit, 
that for some women aged over 75 years preventive breast cancer screening might be 
beneficial, but that a collective approach for women older than 75 years would not be 
effective.1 Therefore, when more health-specific criteria have been developed, it is pos-
sible that age will no longer be the most suitable selection criteria. This reasoning might 
also be applicable to other types of preventive care for older people. The work in this 
thesis investigates the possibilities to develop subgroup-specific preventive strategies 
for older people.

Demography of older people

Worldwide, the proportion of aged persons is growing faster than any other age group.2 
It is estimated that in the Netherlands by 2040, 26% of the population will be aged 65 
years and older; of these, about one third will be aged over 80 years. Moreover, by 2060 
it is expected that the proportion aged over 65 years will increase to 39%.3

The relative growth of the aged population is partly due to the ‘baby boom’ after World 
War II and to the increasing life expectancy. In the period 1950-2010 in the Netherlands, 
the life expectancy of men increased from 70.4 to 78.8 years and for women from 72.7 to 
82.7 years.4 However, the growing life expectancy does not necessarily imply an increas-
ing number of years without chronic disease. On the contrary, life expectancy without 
chronic diseases has decreased in the Netherlands:5 e.g. diseases like coronary heart 
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disease, depression, anxiety disorders, diabetes, stroke and arthritis are responsible for 
the greatest number of years lived with disability.6 

In the context of these demographic developments healthy aging is a prominent theme 
in current international health policy.7-10 The goal of healthy aging is not only a matter 
of maintaining good physical and mental health, but also of older people remaining 
independent and participating in social activities. It is of considerable importance 
for the coming years to develop strategies in health care for older people, which not 
only contribute to life expectancy but also to functioning in daily life and wellbeing. 
Nowadays, the number of people available to work is about four times the population 
of older persons. Due to changes in demography in the future, this ratio will change: it 
is estimated that in 2039 the number of people available to work will be only about two 
times the size of the older population.11 Therefore, a shortage of personnel in health care 
can be foreseen. This shortage might be compensated by increasing the independence 
level of older people, thereby reducing the need for professionals in health and home 
care.

Preventive strategies in older people 

Aims
Preventive care traditionally refers to measures taken to prevent disease, injury and 
death. In older persons, however, no breakthroughs in the prevention and treatment of 
diseases are expected in the short term. Therefore, according to the Health Council of 
the Netherlands, prevention in older people might also be used to contribute to the goal 
of healthy aging, i.e. the maintenance of independence and wellbeing by preventing or 
postponing disability and social isolation. This functional approach seems to be more 
promising and may also limit the need for care.12 However, research on the effectiveness 
of preventive strategies to contribute to independence is lacking.

Strategies
Preventive strategies can be classified into four types of approach: universal, selective, 
indicated, and care-related prevention. Universal and selective prevention are based on 
a collective approach, whereas indicated and care-related prevention need an individu-
alized approach (Figure 1).13-15

Universal prevention is desirable for the population (or subgroups) in general and should 
be applied to persons not motivated by current complaints or symptoms. This category 
comprises all those measures which can be advocated for the general public, aiming 
at health improvement and a decrease in risk of disease. Selective prevention is recom-
mended for specific groups in the population with increased risk, and aims at improve-
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ment of health of these specific risk groups. The third class of preventive measures, 
called indicated prevention, encompasses individuals who do not yet have a diagnosed 
disease but who do have complaints or mild symptoms. The aim of indicated prevention 
is to prevent the onset of disease or health damage. The fourth category of preventive 
care is care-related prevention, which aims at individuals with an established disease to 
reduce the burden of disease and to prevent complications, comorbidity and disability. 

According to this classification, preventive programs can be organized collectively or 
individually. However, it is still unclear which approach is appropriate in preventive 
care for older people. Since 2008, the Dutch Public Health Act (Wet publieke gezondheid: 
WPG) stipulates that the local authorities (more precisely city councils) are responsible 
for the provision of health care to the elderly, including systematic monitoring of the 
health status of older people and the early detection and prevention of specific disor-
ders like comorbidity.16 According to the Act’s explanation memorandum, the central 
government aims at prevention of comorbidity and prevention of health problems like 
decubitus, undernutrition, dehydration and intertrigo.17 This section of the Act is placed 
directly after the provisions on youth health care and suggests that elderly health care 
can follow the same standardized, programmatic approach as youth health care. 
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Figure 1. Classification of preventive strategies.15
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However, it has been shown that a collective approach by screening community-
dwelling older people for specific highly-prevalent disorders (such as hearing loss and 
impaired vision) is not effective.18-23 Furthermore, screening older people for depressive 
symptoms by the general practitioner (GP) in order to offer them an intervention, was 
also not effective.24 These screening programs did not fulfil the criteria for screening 
formulated in 1968 by Wilson and Jungner, in particular the criterion which demands 
that there should be an accepted treatment for patients with recognized disease and 
the criterion that the costs should be economically balanced in relation to possible 
expenditure on medical care as a whole.25 

A possible explanation for the finding in these studies that a collective screening ap-
proach is not effective, is that in older persons health is a product of lifetime influences 
of diseases, lifestyle, environment and personal preferences in self-determination, ac-
cumulating in a variety of health status, functional status and expectations in older 
persons. Therefore, the perspectives on aged-related medical problems will differ con-
siderably between older people. For example, is hearing impairment in older people a 
medical disorder or a normal, age-related decrease in functioning? A targeted approach 
to specific subgroups will probably be beneficial to prevent specific diseases or disor-
ders, while a collective approach to the general older population is not effective.

Integration of subgroup-specific aims and strategies
Thus, for the development of effective preventive care for older people it is neces-
sary to consider both the aim and the strategy. First, which aim of prevention should 
be pursued for older people: prevention of diseases and injury to contribute to life 
expectancy, or the maintenance of independence in daily life and wellbeing? Second, 
which strategy might be appropriate: a collective strategy targeting at (subgroups of ) 
community-dwelling older people, or an individualized approach, targeting persons 
with complaints, symptoms or diseases for whom the preventive strategy can be cus-
tomized to personal circumstances?

Figure 2 depicts these two dimensions of preventive care for older persons. This figure 
divides the preventive strategies into four quadrants, depending on the aim of preven-
tion and the approach. In relation to this figure, the main question is: which preventive 
interventions for which subgroup of older persons might be applicable in each quadrant. 
To select these subgroups for interventions it is necessary to find predictors to stratify. 
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Current practice in the Netherlands

Activities to prevent disease
In current practice, the most prominent preventive activities for older people take place 
in order to prevent disease and therefore belong to the upper half of the circle. Below, 
two examples are described: the national programs for screening and for prevention, 
and cardiovascular risk management.

National programs for screening and vaccination
Breast cancer screening, colon cancer screening and influenza vaccination are collective 
preventive care strategies aiming to prevent disease, and fit in the left upper quadrant. 
These programs target subgroups of community-dwelling older people, defined by sex, 
age and specific indications, such as diabetes mellitus. 

Cardiovascular risk management
Cardiovascular risk management, another prominent preventive activity in the Nether-
lands, also fits in the upper half of the circle. The aim of cardiovascular risk management 
is to reduce the incidence of cardiovascular events in a high-risk population. For preven-
tion of cardiovascular disease both the collective and the individual approach is used. 
Prevention of cardiovascular disease in persons with a history of cardiovascular disease 
obviously follows an individual approach, because prevention of recurrent disease 
belongs to the care-related individual approach.

 

Maintenance of independence and well-being 

Collective approach  Individual  approach 

Prevention of disease or injury 

Figure 2. Aims and approaches in preventive strategies.
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Providing lifestyle information to the general public by public health agencies and other 
organizations follows a collective approach. Another collective activity is the recently 
introduced ‘prevention consultation’ by GPs, which uses an open internet-based invita-
tion to the general public to screen for risk factors for cardiovascular disease.26 However, 
this consultation explicitly excludes older people because of their predetermined age-
related higher risk. 

Apart from these collective strategies, cardiovascular risk management for people 
without cardiovascular disease is mainly based on case finding carried out by GPs. Case 
finding comprises both selective prevention and indicated prevention. To identify indi-
viduals with a high cardiovascular risk, GPs often use clinical cardiovascular risk scores, 
such as the Framingham Risk Score27 and the Systematic Coronary Risk Evaluation 
(SCORE).28 However, their accuracy to predict risk on cardiovascular outcomes is clearly 
reduced in older persons.29-32 Recently, the Leiden 85-plus Study and others have shown 
that homocysteine is predictive for cardiovascular events in old age.33-38 However, it is 
not clear whether preventive cardiovascular treatment is more effective in a group of 
older people with high risk compared to older people with low risk. 

Activities to maintain independence and wellbeing
In current practice, the market for general health checks is growing in the Netherlands. 
Especially so-called preventive health centers for seniors, to which older people are 
invited for a preventive check up, is an upcoming phenomenon. According to the 
policy document on this type of center, the aim of these centers is to improve social 
participation and social wellbeing, to enhance self-determination and to improve health 
literacy.39 These centers use a collective approach, aiming at older people without using 
various selection criteria as are used for care-related or indicated prevention. Therefore, 
preventive health checks can be placed in the lower left quadrant. According to the 
preventive health center guidebook,40 these centers try to reach this aim by screening 
older people for various conditions. However, evidence for the benefit of this type of 
screening is still lacking.18-24 

Apart from these preventive health centers, a systematic approach to realize mainte-
nance of independence and wellbeing (the lower half of the figure), is scarce. This does 
not mean that GPs and other caregivers do not work on the maintenance of indepen-
dence and wellbeing in individual cases. However, apart from care-related prevention 
in the management of specific diseases, guidelines for maintenance of independence 
and wellbeing are lacking. To identify patients for whom preventive strategies aiming at 
maintenance of independence would be beneficial, instruments are needed to identify 
older people at high risk to develop disability in the near future. It is known that chronic 
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diseases41-47 and multimorbidity46-48 are strongly related with disability, but the predic-
tive value of these factors for disability differs according to the health status of the older 
individual. When such instruments become available, older people can pro-actively be 
approached (collectively or individually) to prevent increase in disability, thereby result-
ing in the maintenance of independence and wellbeing. 

Conclusion
In conclusion, in current practice, the most prominent preventive activities for older per-
sons are related to the prevention of disease. However, there is room for improvement in 
the current cardiovascular risk management strategy, which is widely used for the pre-
vention of cardiovascular disease in older persons. Moreover, it is still unknown which 
preventive activities can contribute to maintaining an acceptable level of functioning in 
daily life and wellbeing. In addition, instruments to identify eligible risk groups for this 
approach are lacking.

Therefore, it is important to explore the ideas of caregivers about the possibility to 
develop strategies in preventive care for older people to prevent disease or to maintain 
independence. To develop aim-specific collective preventive care for older persons, not 
only are instruments needed to define and select subgroups of older people at risk for 
disease or at risk for loss of independence, but also adequate interventions need to be 
available to prevent disease or to maintain independence.

Aim of this thesis 

The general aim of the work in this thesis is to study the strategies in preventive care 
(varying in their aim and approach) for older people to facilitate the development of 
subgroup-specific evidence-based guidelines for preventive care for older persons. 

To achieve this aim, the following questions were explored:
1.	 Is there scientific support for the idea that the aim of prevention is not only to pre-

vent disease and injury, but also to maintain independence and wellbeing?
2.	 In order to aim at maintenance of independence and wellbeing: 
a.	 Is it possible to identify older people who will benefit from a preventive approach 

which contributes to the maintenance of independence and wellbeing?
b.	 Which preventive strategies are appropriate to contribute to the maintenance of 

independence and wellbeing?
3.	 In order to aim at prevention of disease, with a focus on cardiovascular disease: 
a.	 Is it possible to identify subgroups by screening older people to prevent disease?
b.	 Is a high-risk approach an appropriate preventive strategy to contribute to preven-

tion of cardiovascular disease in older persons?
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Brief description of chapters

1. Exploration of aims in preventive care for older people
Chapter 2 describes the perspectives of general practitioners (GPs) on preventive care 
for older people: these were examined in six focus groups. Perceptions of GPs regarding 
preventive care for older people, and the individual motivations of GPs for variation 
in preventive care, are largely unknown. Moreover, it is unclear whether GPs deliver 
preventive care in the traditional way, i.e. mainly to prevent diseases or injuries, or to 
maintain independence and wellbeing. Therefore, this qualitative study explores GPs’ 
perspectives on preventive care to elucidate their ideas about the aim, organisation and 
content of preventive care for older people. This investigation will reveal the direction 
in which preventive care for older people, according to GPs, needs to be developed in 
the future. 

2. Maintenance of independence and wellbeing 
a. Specifying subgroups of older people
The aim of prevention probably depends on the health status of older persons, because 
values such as functioning in daily life and wellbeing become more important than life 
expectancy when the general health of older individuals declines.12 To develop aim-
specific evidence-based guidelines for preventive care for older people, instruments 
are needed to define and select subgroups. Chapter 3 describes the predictive value of 
multimorbidity for the development of disability in the general population of very old 
people and the role of cognitive impairment in this association. Chapter 4 investigates 
the variation in vulnerability concepts between the GPs and determines whether GPs 
have common or distinctive concepts of vulnerability in mind. If the variability between 
GPs proves to be small, assessment by GPs could be an effective instrument to select 
older people for geriatric care.

b. Preventive strategies to maintain independence and wellbeing
After exploring the possibilities to define subgroups, we investigated which conditions 
are appropriate for a collective approach to maintain independence and wellbeing. In 
Chapter 5 a RAND/UCLA appropriateness method was carried out to identify appropri-
ate screening conditions to prevent functional decline in older people, stratified for age 
and vulnerability.

3. Prevention of disease with a focus on cardiovascular disease
a. Specifying subgroups of older people 
In current guidelines for cardiovascular risk management, which primarily aim at pre-
venting disease, the cardiovascular risk determinants (as selection criteria for preventive 
cardiovascular treatment) are insufficient for older persons. To select subgroups of older 



16

Chapter 1

people who are expected to derive the most benefit from preventive cardiovascular 
treatment, appropriate risk stratification instruments are needed. Furthermore, the 
influence of cardiovascular disease on the maintenance of independence and wellbe-
ing needs to be investigated, because prevention of non-fatal cardiovascular disease 
probably not only improves life expectancy but also functional status and wellbeing. 
Chapter 6 investigates whether there are differences in prognosis between very old 
people with various levels of prevalent cardiovascular disease, compared to those with 
no manifest cardiovascular disease. The prognosis was studied not only with regard to 
incident cardiovascular morbidity and mortality, but also with respect to functional 
status. If risk stratification proves predictive not only for morbidity and mortality but 
also for functional status, then cardiovascular risk stratification will contribute to both 
aims, i.e. the prevention of disease and the maintenance of a person’s independence.

b. Preventive strategies in cardiovascular risk management
Chapter 7 describes the effect of preventive pravastatin treatment in older people strati-
fied into three groups at risk for cardiovascular disease based on their plasma levels of 
homocysteine. Since, according to Wilson and Jungner, risk predictors are clinically 
meaningful only when effective preventive treatment is available,25 we need to establish 
which treatment possibilities are appropriate for older persons with high homocysteine 
to lower their cardiovascular risk. Therefore, a post-hoc subanalysis was performed in 
PROSPER49 (a large double-blinded randomized placebo-controlled trial) to assess the 
effect of pravastatin on the risk for coronary heart disease and mortality in older per-
sons, stratified for plasma levels of homocysteine.

General discussion and summary
Chapter 8 presents a general discussion on the main findings of the work in this thesis, 
considers the clinical implications of the results, and makes some recommendations for 
further research. Chapters 9 and 10 present a summary of this thesis in English and in 
Dutch, respectively.
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