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1 Introduction
The central question in AGIR’s Work Package 2 is the impact of the age structure of the population upon health care consumption. This question is interesting in itself, as health care is a major expenditure item. The share of it that is publicly financed is large in several countries, among which the Netherlands. In addition, the relation between the age structure of the population and health care consumption is interesting as projected increases in health care expenditure may jeopardize the sustainability of public finances.

This paper summarizes evidence for the Netherlands. It focuses on measures of health care consumption. It also explores the age composition of different types of health care consumption. The variable health care expenditure is important since it combines the volumes of different types of medical consumption.


This paper distinguishes three ways to tackle this question. In particular, the following routes are taken:
1 Explore shifts through time in the health status of the population 

2 Explore changes in health care consumption through time 

3 Explore the age profiles of different types of medical consumption


Each of these methods has its own problems. We will discuss these first before applying them to data for the Dutch health care sector.


1 Explore shifts through time in the health status of the population 

The underlying idea is that once we know how ageing impacts upon the health status of the population, it is easy to predict the evolution of health care expenditure, since health care expenditure may be considered to be closely linked to the evolution of the health status of the population. The problem with this method is that it turns out difficult to measure the health status of people. Ahn et al. (2003) find that data on health status are hard to compare among countries. People may have difficulty judging how their health has developed. They may also tend to forget things that happened in the distant past. Below we will present the outcomes of two types of questionnaires: the ADL indicator and the OECD indicator. The two indicators give very different signals, which reduces their information content.
2 Explore changes in health care consumption through time 

Relative to the first method, this method focusses more directly upon the relation between health care expenditure and demographics. However, this second method is also not ideal. A potentially important problem is that correlation between any two variables does not mean that the two have a causal relationship as well. Health care expenditure may be increasing for other reasons than changing demographics, leaving little scope to assess the relationship between expenditure on the one hand and demographic variables on the other hand. Indeed, earlier analysis for the US (Newhouse, 1992) and for the OECD (Gerdtham et al., 1998) shows that the impac of demographics on health care expenditure is relatively small.
3 Explore the age profiles of different types of medical consumption
The third method starts from the idea that in order to get an idea of the impact of ageing, the age profile of medical consumption can be viewed constant. The problem of course is that it is unconvincing to make this assumption. There is no reason to assume age profiles to remain constant through time when the age structure of the population is changing. A prominent example lies in the concept of time to death. There is some empirical evidence that health care expenditure relates not only to age, but also to time to death (Zweifel et al., 1999). To the extent that this is true, one cannot view the age profile of medical consumption as a constant when mortality rates are changing.

The structure of this paper is as follows. Section 2 explores measures of physical disabilities in order to say something about the health status of the population. Section 3 analyzes the demand for different types of health care. Section 4 focuses on the age structure of the population. Section 5 focusses on health care expenditure, both for health care and for long-term care. Finally, section 6 concludes.

2 Aspects of health and disease in the population

The first method looks at measures of health status through time. Below, we present the result of two indicators, the ADL indicator and the OECD indicator. We distinguish between males and females and between different groups, in particular those aged 65+ and those with age below 65.


The data come from the Dutch statistical office, the “Centraal Bureau for the Statistiek” (CBS), in particular the health and labour module of the Integrated system of social surveys (POLS). The Appendix described in detail the character of the POLS-data.
2.1 Physical disabilities

There are two measurement instruments for this subject: the ADL indicator and the OECD indicator.

2.1.1 ADL indicator (Activities of Daily Living)

The indicator is based on ten questions concerning:

· eating and drinking;

· sitting in/getting out of a chair;

· getting in/Out of bed;

· dressing and undressing;

· moving to another room on the same floor;

· going up and down stairs;

· leaving/entering the house;

· moving in the street;

· washing face and hands;

· washing completely.

Answer categories for each question are: without difficulty, with some difficulty; with great difficulty; only with help. The questions are asked only of persons over 54. Table 2.1 shows the state of health of the Dutch population according to the ADL indicator.

	2Tabel .1

State of health of the Dutch population (ADL indicator)

	
	Total
	Gender                    
	Age  
	

	
	
	Male
	Female
	55-64
	65>

	
	
	
	
	
	

	
	% of persons with 1 or more limitations                   
	

	
	
	
	
	
	

	1989
	11,4
	9,4
	13,0
	5,6
	15,8

	1990
	11,9
	7,0
	15,6
	5,9
	16,2

	1991
	13,6
	9,4
	16,8
	7,7
	18,1

	1992
	13,5
	9,3
	16,8
	4,8
	19,7

	1993
	13,6
	9,5
	16,9
	5,1
	19,8

	1994
	13,3
	8,9
	16,8
	5,9
	18,6

	1995
	13,8
	9,0
	17,6
	5,0
	20,2

	1996
	13,4
	9,5
	16,5
	6,1
	18,6

	1997
	13,8
	9,4
	17,5
	6,1
	19,8

	1998
	12,3
	7,6
	16,3
	5,4
	17,6

	1999
	12,3
	7,8
	16,0
	5,0
	17,9

	2000
	12,5
	7,5
	16,7
	5,5
	18,1

	
	
	
	
	
	

	Source: CBS (POLS)


	2Table .2

State of health of the Dutch population (OECD indicator)

	
	Total
	 Gender                  
	Age
	
	
	

	
	
	Male
	Female
	16-19
	20-44
	45-64
	65>

	
	
	
	
	
	
	
	

	
	
	% of persons with 1 or more limitations            
	
	

	
	
	
	
	
	
	
	

	1989
	13,4
	9,7
	16,8
	1,7
	4,3
	18,7
	39,6

	1990
	13,5
	10,3
	16,6
	1,7
	4,6
	19,4
	38,4

	1991
	13,8
	9,6
	17,6
	2,0
	4,4
	20,1
	39,1

	1992
	13,3
	10,2
	16,2
	1,7
	4,1
	17,9
	39,5

	1993
	14,2
	10,8
	17,4
	4,7
	5,1
	18,3
	40,1

	1994
	14,3
	10,8
	17,5
	2,5
	4,2
	19,9
	39,6

	1995
	15,3
	11,5
	19,0
	2,8
	4,9
	20,7
	42,2

	1996
	13,5
	9,8
	16,8
	2,4
	4,8
	18,1
	35,1

	1997
	11,7
	8,6
	14,7
	1,5
	4,0
	15,4
	33,2

	1998
	11,1
	7,9
	14,3
	2,2
	3,6
	14,6
	30,8

	1999
	12,6
	8,8
	16,2
	1,2
	4,4
	16,8
	33,6

	2000
	12,5
	9,6
	15,4
	2,2
	4,7
	16,3
	31,6

	
	
	
	
	
	
	
	

	Source: CBS (POLS)


2.1.2 OECD indicator (Organisation for Economic Co-operation and Development)

The indicator is based on questions about:

•
following a conversation in a group of three or more persons (with a hearing aid if necessary);

•
having a conversation with one other person (with a hearing aid if necessary);

•
reading small print in a newspaper (with spectacles or contact lenses if necessary);

•
recognising a face at a distance of four metres (with spectacles or contact lenses if necessary);
•
carrying an object weighing five kg, like a full shopping bag, over a distance


of ten metres;

•
bending over and picking up something from the floor;

•
walking for 400 metres without rest (with walking stick if necessary);

•
three of the above ADL questions (getting in and out of bed, dressing and undressing, moving from one room to another on the same floor).

Answer categories to the first seven questions are: yes, without difficulty; yes, but with minor difficulty; yes, but with major difficulty; no, I can’t. These questions are asked of persons over fifteen years. Table 2.1 shows the state of health of the Dutch population according to the OECD indicator.

Comparing the two indicators, large differences can be noted. According to the ADL-indicator, health has slightly decreased for the whole population, and for 65+ in particular. According to the OECD-indicator, health improved in the same period, both for the whole population and for the group aged 65+. The outcomes for males and females also differ a great deal. It should be noted that the populations are defined differently: the ADL-indicator is defined for persons aged 55 and over, whereas the OECD-indicator is defined for persons aged 16 years and older. Therefore, it is somewhat problematic to compare the two indicators with respect to the outcomes for the whole population. However, this difference in definition does not apply if we focus on the group 65+. For that group, the two indicators also produce strongly divergent outcomes however. Hence, we conclude that we cannot rely on the results produced by these two indicators of physical limitations in order to assess the relationship between age and health care consumption.

3 Demand for different types of health care consumption
We review evidence on the demand for medical consumption for the following categories: general practitioner (GP) visits, consumption of pharmaceuticals, hospital admissions, length of hospital stay, number of people in nursing homes and homes for the elderly and hours of home care.

In the Netherlands, the general practitioner (GP) is the gatekeeper to the system of health care. In 1981 70 % of the population visited the GP in that year at least one or more times. The percentage for men was 64 and for women 75. In 2001 those percentages were about 10% higher (total 76%; men 70%; women 82%). 


When we look at the figures by age group, there is a big difference. The number of contacts in age group 0-19 went up by 19% (1981 59%, 2001 70%), in age group 20-44 by 4% (1981 72%, 2001 74%), in age group 45-64 by 4% (1981 74%, 2001 77%) and in age group 65 and over by 10% (1981 80%, 2001 88%). 

Figure 3.1 shows  the number of contacts per person in the population with the GP by age group and gender in 2001. 


Figure 3.1 shows the number of contacts per person in the population with the GP by age group in 1981 and 2000.

 Figure 3.3 decomposes GP visits in visits which did not lead to a referral and visits that were followed by a referral. Referrals are broadly defined and include referrals to a medical specialist, to an x-ray test, to a laboratory examination, to a physiotherapist and to another institution. The shares of referred GP visits and non-referred GP visits do not differ much between different age groups and between time periods.


Figure 3.4 gives information on medicine use. Older people exhibit relatively high consumption of pharmaceuticals, in particular those that are perscribed by some doctor. Over time, the number of persons that use pharmaceutials has increased, which holds true both for prescribed and non-prescribed pharmaceuticals. 

3.1 Contacts with general practitioner

Figure 3.1
Number of contacts per person in the population with GP by age group and gender, 2001

[image: image1.wmf]
Source: CBS (POLS)
Figure 3.2
Number of contacts per person with GP by age group , 1981 and 2000
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Source:  CBS (POLS)
Figure 3.3
Referring after consultation GP by age, 1992 and 2000
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Source: CBS (POLS)

Figure 3.4
Persons with use of medicines by age group, 1991 and 2000
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Source: CBS (POLS)
3.2 Number of hospital admissions per year

Figure 3.5 shows figures on hospital admissions. It distinguishes clinical hospital admissions from day treatments. The two differ quite a bit. The number of day treatments has increased to a large extent, in particular for the oldest cohorts. The number of hospital admissions fell however. Again, the development is most pronouned for the older age groups.


In interpreting these trends, it is difficult to rely on ageing alone. Most probably, the opposite movements in hospital admissions and hospital day treatments should be attributed partly to a trend away from inpatient care towards outpatient care. This in turn may stem from developments in new medical technology, but it may also be the result of financial policies towards hospitals.


Figure 3.6 displays the decomposition of the total number of hospital admissions (clinical and day treatments) with respect to gender and age. The age profile looks pretty familiar.

Figure 3.5
Average number of hospital admissions (clinical and daytreatments) by age group in 1993 and 2000
[image: image5.wmf]
Source: Prismant
Figure 3.6
Average number of hospital admissions (clinical and daytreatments) by age group and gender in 2000)

[image: image6.wmf]
Source: Prismant
3.3 Length of hospital stay
From Figure 3.7 we can see the development of the length of hospital stay between 1993 and 2000, both for males and females. The development is a decline which holds true for males and females and is quite uniform with respect to different age groups. This suggests that developments in medical technologies or government policies towards hospitals (budgeting in particular) are relevant in explaining developments in the length of hospital stay.  

Figure 3.7
Length of hospital stay

[image: image7.wmf]
Source: Prismant
3.4 Institutions financed by the Exceptional Medical Expenses Act (AWBZ)

From january 1998 the Regional Indication Bodies ( in 1999 85 RIO’s) are the gate to care financed by the AWBZ. They are maintained by the councils but are independent. Clients can report to RIO’s for care. These RIO’s  analyse the care demand independently from the care-supplier and give indication about the nature and proportion of the care that’s needed. 
3.4.1 Nursing homes

Figure 3.8 shows the number of persons in nursing homes, differentiated with respect to time, age and gender. The number of nursing home clients is relatively stable through time.Interesting is the high population ratio of persons aged 85 and older and persons with age 65-85. This suggests that it is not so much the increasing share of 65+ persons but rather the increasing share of 85+ persons that will lead to an important increase of the number of persons in nursing homes.
3.4.2 Homes for the elderly

Figure 3.9 shows the number of persons in homes for the elderly, again differentiated with respect to time, age and gender. The role of age and gender is similar to that in the case of nursing homes. Through time, the number of people in homes for the elderly has decreased, which is different from the case of nursing homes. This might be explained by improved conditions for people to stay at home.

Figure 3.8
Number of people in nursing homes by age group and gender, 1996 and 2000

[image: image8.wmf]
Source: CBS (Vademecum gezondheidsstatistiek 2001)
Figure 3.9
Number of people in the homes for the elderly, by age group and gender,  1990 and 2000

[image: image9.wmf]
Source: CBS (Vademecum gezondheidsstatistiek 2001)
3.4.3 Care at home

Figure 3.10 shows the number of hours spent on formal home care, decomposed into hours of home care per client and number of clients. Through time, the number of clients has increased, possibly reflecting the decrease in the consumption of homes for the elderly services. The time spent per client has declined, though. This reverse development may have its roots in budgeting policies. The total number of hours spent on home care has increased between 1998 and 2001.

Figure 3.11 decomposes home care into care provided by district nurses, home help service institutions and volunteer aid.

Figure 3.10
Average number of  hours spent on formal home care per client and clients by week

[image: image10.wmf]
Sorce: CBS (Jaarboek thuiszorg 2000)
Figure 3.11
Perrcentage of elderly people (65>) receiving home care by district nurse, home help service or volunteer aid, by age group in 1995/1996

[image: image11.wmf]
Source: CBS (EBB Ouderen 1995/1996)
4 Population
Figure 4.1
Percentage of total population by three age groups, 1999-2049
[image: image12.wmf]
Source: CBS (Gemeentelijke Basisadministratie, 1999 and forecast, 2004-2049 )
Figure 4.1 gives an idea of demographic developments that are expected in the coming decades, from 1999 to 2049. The growth of the population (not shown) will slow down gradually until the population reaches its peak of 18 million people in 2039. Figure 4.1 shows that the share of older persons (65+) will increase over time. The same holds true for the population share of the eldest elderly, the group aged 85+.  In particular, the population share of the group aged 65+ increases from 13.5 % in 1999 to 21.7 % in 2049. For the group aged 85+, the corresponding figures are 1.4 % and 3.6 %. 
5 Costs of illness

In 2002 the RIVM completed the study Costs of Illness in the Netherlands 1999. The same  studies were made in 1988 and 1994. Total health care costs were attributed to health care sectors and providers, diseases, age groups and gender. In the end, this figures are used to construct age profiles for different types of medical consumption. In the following, we use age profiles constructed for the whole of health care (cure) and for long-term care (care). Health care includes services provided by hospitals (excluding psychiatric hospitals), specialists, general practitioners, dentists, physiotherapists and pharmaceuticals. Long-term care covers psychiatric hospitals, other psychiatric care, care for the handicapped, services provided by nursing homes and homes for the elderly and home care.

Figures 5.1 and 5.2 show the effects of ageing upon the consumption of cure services and care services. These ageing effects result from combining demographic projections with the age profiles of health care and long-term care. Figure 5.1 show annual effects, Figure 5.2 shows cumulative effects. The figures clearly show that the ageing effects are more pronounced for care services than for cure services. The figures also show that the steepest increases in health expenditure may be expected to occur around 2030. Summarizing, the data tell us that ageing will not only change the level of health care expenditure, but also its composition (cure and care).

What is the quantitative impact of ageing? The ageing effect for cure amounts to 0.30% a year, for care the figure is 0.79% a year. Total health care expenditure (cure plus care) will grow about 0.51% per year on average over the period 2004-2049 purely because of ageing. Note that these effects are calculated while holding constant the size of the population. If one is interested in a projection for health care expenditure in 2004 euros, one should (up to an approximation) add the average growth of the population in the period 2004-2049, which is 0.21% per year. Health expenditure would, according to this calculation, grow on average with 0.72% a year. 

Figure 5.1
Average % per year (after five years period) ageing effects on the rise of costs of health care 

[image: image13.wmf]
Source: CPB calculation, based on data CBS (GBA) and RIVM (Costs of illness in the Netherlands)
Figure 5.2
Total costs on health care due to ageing effects (mld euros)

[image: image14.wmf]
Source: CPB calculation, based on data CBS (GBA) and RIVM (Costs of illness in the Netherlands)
6 Concluding remarks

In exploring the relation between the age structure of the population and measures of health care consumption, different routes can be taken. None of them seems to be an ideal tool. The method we prefer most is to combine the age profile of medical consumption or of health care expenditure with changing demographics. This yields that health expenditure will increase in the coming decades from 33,564 in 2004 to 42,150 in 2049, which amounts to an annual growth rate of 0.51% . Including population growth, the figure is 0.72%.


Ideally, a correction should be made for the fact that part of the health care costs is related to time to death rather than to age. This important task will be taken up in AGIR’s Work Package 4, in which projections will be made as of the effects of ageing for a number of EU countries.

Appendix: the POLS-data from CBS

On 1 January 1997 fieldwork started by Centraal Bureau voor de Statistiek (CBS) for the Permanent Onderzoek Leefsituatie (POLS), an integrated system of social surveys. POLS replaces a number of surveys formerly conducted separately by Statistics Netherlands, on specific aspects of quality of life, such as the Health Interview Survey, the continuous Quality of Life survey and the Justice and Security survey. POLS aims to provide continuous high quality and coherent information on various aspects of the quality of life of the Dutch population in private households as a whole, but also for certain population groups thereof.


The system is set up in a number of layers, in which questions from the different surveys are divided among separate subject-oriented modules. Layer 1 comprises co-ordinated questions on demographic and socio-economic characteristics: age, sex, marital status, household composition, nationality, municipality of residence, education, disposable income of household, socio-economic position (occupation and industry class). Layer 2 comprises the so-called key indicators of various quality of life subjects. This is a fixed set of questions on living, health, lifestyle, quality of work, political involvement, environment, social participation, time use and insecurity. In principle, all respondents of POLS are asked the questions from layers 1 and 2, so they can be used for quarterly reports or regional studies, for example. The questionnaire also allows for a variable block of questions and for screening questions. The screening questions can be used to select persons with a specific characteristic. This target subpopulation can then be surveyed in a later stage (layer 4).


Layer 3 contains the various subject-oriented modules, which — as mentioned above — are the continuations of the formerly separately conducted surveys of specific aspects of the quality of life. The size of the samples for these modules is variable. The continuous Health Interview Survey, conducted by Statistics Netherlands since 1981. Is continued in POLS as the module ‘Health and labour’. The questionnaire of the modules is to a large extent very similar to that of the former health interview survey, supplemented with questions on the quality of work from the previous quality of life survey. The specific aim of the ‘health and labour’ module is to provide as complete an insight as possible into the health status, use of medical and social provisions, lifestyle and behaviour of the Dutch population in private households to prevent sickness. These trends are described for both the population as a whole, and for specific sub groups. Questions are included on: state of health, limited activity, contact with GP, specialist, dentist, physiotherapist, alternative practitioners, hospitalisation, medicine use and health insurance. Information is also asked about habits such as smoking and drinking and the willingness of respondents to participate in preventive health screening. General personal and back​ground characteristics such as age, sex, marital status, municipality of residence as well as education, profession and income are taken from the information gathered in Layer 1. In addition, in principle the ‘Health and labour’ module focuses on a special subject each year. For more information on the back​ grounds and design of POLS, see the article by F. Otten and J. Winkels (in Dutch) in the Monthly Bulletin of Health Statistics, April 1998. For further information on the design and aims of the former Health Interview Survey, see earlier editions of the Vademecum of Health Statistics and ref. 18.


The target population of POLS is the non-institutionalised population in the Netherlands, aged 0 years upwards. POLS is based on sample of persons drawn for the municipal population registration. The continuous character of the system is obtained by spreading the fieldwork evenly across the calendar year. The sample for the module ‘health and labour’ was 12,000 persons net in 1997. Of the 18,337 persons approached 10,898 were willing to take part. The response rate for the ‘health and labour’ module in 1997 was just over 59%.
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