














































































































































































































































































































































































































Chapter 8

patients have undizgnosed diabetes (15-18). Another important factor that may exert
considerable influence on the recorded prevalences is the number of false positive
cases, In some studies, an audit of diabetic care even resulted in a clearance of the
diabetic register by around 23% (15,19)(see also under the heading 'Remission’
beiow),

As a consequence, a high detection rate for undiagnosed patients by means of case
finding in a general practice in which an audit did not take place will resuit in a much
higher prevalence compared with the prevalence assessed in a general practice which
has been audited and has a low detection rate for undiagnosed patients, Unfortunately,
these kinds of developments could not be disentangled quantitatively in the Dutch
Sentinel Practice Network. As the contribution of these influencing factors may vary
between different studies {and even within one study on different occasions), it is very
difficult to validate the results of one study with those of others without having
quantitative information about these influencing factors (see also the section on "Trend
data’ below).

Remission

At the time we conducted the background study (Chapter 2), it was decided to assume
that no remission takes place. Information about the chance of remission was lacking
and in so far as real remission takes place (e.g. by means of losing weight) these
‘patients’ will remain under a certain degree of medical supervision, However, recent
studies indicate that as a result of an audit in general practice a considerable number of
diabetic patients do not meet the 1985 WHO criteria for diabetes mellitus (Chapter 6).
This clearance of the diabetic register may be the result of a real recovery (e.g. by
means of changing lifestyle with loss of weight) or may be due to changing diagnostic
criteria. Although it is not possible fo guantify the separate contributions of these
possible factors, the effect of changing diagnostic criteria may have been largely
responsibie for the observed decrease in prevalence in the Dutch Sentinel Practice
Network (see the section on 'Trend data’ below).

Mortality

For the purposes of making future projections, it was decided that the reduction of life
expectancy as identified in studies from other countries provides a more reliable
measure of the outflow from the diabetic population than the Dutch causes of death
statistics (Chapter 2). Besides, data on life expectancy provides additional information
when compared with mortality data, because the duration of diabetes is also included.
However, it is not clear to what extent these life expectancy data also apply to the
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Dutch diabetes population. In addition, as a result of the changes in diagnostic criteria
for diabeles, the life expectancy that is used is probably too optimistic because the data
stem from three longitudinal studies conducted before 1980 (20-22). According to
Panzram, mortality sfudies on diabetic populations initiated in the sixties and seventies
have included a considerable percentage of patients with impaired glucose tolerance
(23), who are expected to have a more favourable life expectancy. On the other hand,
the decline in death from cardiovascular diseases (an important cause of death among
diabetic patients) in the Netherlands (24,25) might also have benefitted to diabetic
patients in terms of life expectancy.

Trend data

In order to gain insight info possible changes in the occurrence of diabetes mellitus,
both the survey among all Dutch paediatricians and internists as well as the survey in
the Dutch Sentinel Practice Network have been repeated with a similar design 10 years
later, However, it should be understood that neither survey recorded data on a
continuzous basis, which means that two points in time are compared whereas data
regarding the period in between are lacking. It is therefore not possible to conclude
that the incidence of {DDM among the age category 0-19 is rising continuously.
However, from combining the incidence studies with the previous study that reported
the increase of IDDM in the 1960-1970 birth cohorts of 18 year-old male army
conscripts, a sustained increase of IDDM in the Netherlands is suspected {26).

The same uncertainty applies to the significant increase in incidence observed in the
age category 45-64 when comparing the first (1980-1983) and second study (1990-
1992} in the Duich Sentinel Practice Nepwork. Tt cannot be ruled out that the increase
in incidence may have started in the late eighties or early nineties. In fact, this seems
rather plausible, as the level of incidence very much depends on the behaviour of the
general practitioners for detecting the undiagnosed persons, Recently, general
practitioners have become very aware of diabetes mellitus as a public health problem
for several reasons:

1. in 1988 the Dutch College of General Practitioners published its standard for
diabetes mellitus type I (i.e. NIDDM)(27);

2. in 1988-1990 the Steering Committee on Future Health Scenarios emphasized the
phenomenon of underreporting diabetes mellitus and the importance of the disease
as a major and growing cause of prolonged ill health and premature mortality and
recommended exploring the possibilities of case finding in general practice among
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people over 50 with obesity and/or a positive family history of NIDDM andfor the
existence of complications that might be attributable to diabetes (2R);

3. since the early nineties evidence from several Dutch studies has been accumulating
that many individuals in the Netherlands also have undiagnosed disturbances in
glucose metabolism (15-18,29), and in view of these reasons;

4. the study by itself may have influenced the general practitioners’ behaviour with
regard to detecting as yet undiagnosed patients, although this does not guarantee a
sustained behavioural change.

To interpret the decreased prevalence observed between 1980 and 1990 numerous
developments need to be taken into account that influence incidence, life expectancy
and remission. Changes in exposure to determinants for diabetes, changes in diagnostic
criteria or the accuracy of confirming the diagnosis as well as changes in policies for
detecting as yet undiagnosed patients may have influenced the incidence. Changes in
diagnostic criteria as well as improvements in health care may have influenced life
expectancy, whereas changes in diagnostic criteria as well as an audit in general
practice may bhave influenced the extent of recovery. Unfortunately, these different
kinds of developments could not be disentangled guantitatively in the Dutch Sentinel
Practice Network (see also under the heading 'Incidence and prevaience’ above).

Fufure projections

It is beyond dispute that valid data are needed to make future projections. However, as
mentioned earlier, there is variation in the incidence and prevaience data when
comparing different studies and reliable Dutch mortality data are lacking. This should
be kept in mind when interpreting the future projections. They do not predict the
number of patients in the true meaning of prediction, but explore possible future
developments according to the assumptions made,

Historic validation and sensitivity analysis

Two validation procedures have been performed to analyze the stability of the dynamic
model (Chapter 5). That is, whether the data on incidence, prevalence and reduction of
life expectancy due to diabetes mellitus and the assumption of no remission result in a
state of relative equilibrium of the dynamic model,

The first validation procedure was a historic simulation of the number of prevalent
cases between 1955 (specific demographic data before 1955 are lacking) and 1980,
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assuming time-independent (i.e. constant) relative incidence and reduction of life
expectancy to forecast the 1980 absolute numbers, We compared the calculated
prevalent number of cases with the 1980 data. The historic simulation showed a 10%
higher prevalence in 980 than the empirical numbers. This difference is statistically
significant and seems plausible; the incidence in 1980-1983 which has been used
throughout the whole simulation period may be too high, as an increase in incidence
has been reported in the literature (26,30-33). Real trend data on incidence, life
expectancy and remission are needed to validate the model characteristics, but these
data are lacking.

The second validation procedure was a sensitivity analysis, We analyzed the impact on
the forecasted prevalent number of cases in 2005 of variations in some main model
parameters, i.e. the 1980 prevalence, incidence or reduction of life expectancy data for
diabetic patients {Chapter 5). The sensitivity analysis revealed that the dynamic model
is most sensitive to variations in incidence and moderately sensitive to variations in life
expectancy. The dynamic model was relatively insensitive to variafions in prevalence.
This is obvious as all prevalent patients at the onset will have died in the long run.
This finding has been confirmed in the forecasting 'update’ study (Chapter 6), Despite
a lower starting prevalence in 1990 in the ‘update’ study, the number of diabetic
patients in 2005 is in accordance with the findings of both corresponding variants in
the first forecasting study as a result of a higher starting incidence in 1990. This
implies that in particular the incidence data (as well as the life expectancy data) needs
to be valid to make future projections. The validity of these data has been discussed
earlier (see the section on *The validity of the selected sources....” above).

Limitations of the dynamic model used

The dynamic model used focuses on making future projections regarding the namber of
diabetic patients. However, this is only a first step towards a useful model for health
policy purposes. Extensions of the model are necessary in two directions. Firstly,
determinants for diabetes need to be incorporated to simulate possible effects on the
incidence of diabetes. Secondly, disease stages with their characteristics (such as
concomitant exposure to determinants and complications) need to be incorporated to
simulate the ’natural’ course of diabetes and the possible effects of clinical
interventions to enhance quality of life and iife expectancy. The outcomes of such an
extended model may be of great help in planning future health care, as it not only
takes into account the number of patients anticipated, but also takes account of their
health status.
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So far, the proposed extensions of the model are limited to diabetes as a major public
heaith problem per se. However, diabetes mellitus cannot be regarded separately,
because it shares common determinants with other diseases such as coronary heart
disease {e.g. unhealthy diet, physical inactivity and overweight } whereas diabetes itself
is  accompanied by determinants (such as  hyperglycaemia, hypertension,
dyslipoproteinaemia and overweight) for macrovascular diseases, such as coronary
heart disease, cerebrovascular accidents and peripherat vascular disease and for
microvascular diseases (such as nephropathy and retinopathy, including neuropathy).
Therefore, an integrated approach is needed to judge the benefits of interventions when
there are competing causes of morbidity and mortality. Work has started on developing
such a model. However, up to now the most important limitation has been the lack of
valid data.

FROM EPIDEMIOLOGY TO HEALTH POLICY

As described in the Introduction of this thesis, epidemiology has two main functions in

the policy cycle:

1. to provide data which can be used in the preparafion of new policy, and;

2. to provide data which can be used to evaluate current policy (see Figure 1 in
Chapter 1},

Despite the fact that the choices that nced to be made in health policy are social or

political in nature, the availability of data from epidemiological research should

actually play a crucial role in underpinning decision-making, In addition, a

mathematical model in which the data can be incorporated may serve as an important

tool for predicting possible future developments and assessing the effecis of health

interventions.

Health policy is defined here as the actions of government, doctors and other players
who aim to maintain and improve the state of health of individuals and the population.
This ultimate goal can be subdivided according to the form of intervention. A widely
used distinction is that of primary and secondary prevention and health care which is
known as tertiary prevention (see Chapter 7 for definitions). As not everyone working
in the field of prevention and health care will be involved in all these activities it
should be realized that in order to make the data useful for health policy purposes they
should be made available to those responsible for the different kinds of intervention.
For instance, health care providers will be more interested in the heaith status of their
patients in order to control the quality of care or to evalnate health care interventions,

138



General discussion

while community workers will focus more on the health status of the total population
and group interventions. Besides, health care planners wili be more interested in
possible changes in the need for health care.

Diabetes mellitus: from epidemiology to health peticy

The results of this thesis indicate that diabetes mellitus is a growing public health
problem in the Netherlands. It appeared that in the period between 1980 and 1990 the
overall incidence increased significantly for IDDM as well as for NIDDM. Besides, it
is expected that in the period 1990-2005 the number of known diabetic patients will
increase considerably. These epidemiological findings raise questions for health policy
concerning the possibilities for influencing the expected increase in the number of
patients by means of prevention, and the possible consequences of the expected
increase in terms of the burden on health care. Answers to these questions are
presented in Chapter 7, '

With regard to health care policy, it is worth mentioning that representatives of

government health departments and patients’ organizations from all European countries

met with diabetes experts under the aegis of the WHO Regional Office for Europe and

the International Diabetes Federation European Region in St Vincent, Italy in 1989,

They unanimously agreed on general goals and five-year targets aimed at creating

conditions in which a significant reduction in this heavy burden on health can be

achieved (34). With respect to complications, the five-year targets are:

1. to reduce new blindness due (o diabetes by one third or more;

2. to reduce new end-stage diabetic renal failure by at least one third;

3. to reduce by one half the rate of limb ampuiation for diabetic gangrene;

4. to cut morbidity and mortality from coronary heart disease in diabetic patients by
vigorous programmes of risk factor reduction and;

5. to achieve pregnancy outcomes in diabetic women that approximates that of non-
diabetic woimen.

However, {0 evaluate progress towards the targets of the St Vincent Declaration, it is

necessary to assess the current situation and to follow the natural course of the disease

and the rate at which complications develop. Unfortunately, reliable data are still

lacking.

Because of the lack of valid data, it was decided for this thesis to restrict the subject to
the occurrence of diabetes in the Netherlands and its developments over time. The
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dynamic model used focuses on future projections regarding the number of diabetic
patients. However, this is only a first step if it is to be useful for health policy
purposes. Monitoring the disease in its different aspects is urgently needed to make
proper decisions and to evaluate the effect of policy decisions and interventions (see
below).

Monitoring diabetes mellitus

it is quite clear that several kinds of developments have influenced and will continue to
influence diabetes mellitus, possibly with major consequences. However, in order to
gain accurate and up o date insight into the relative importance of these developments
for the necessary health care facilities and costs, and (o determine the feasibility and
effectiveness of intervention strategies, it is essential to improve or start monitoring of
the disease. Health monitoring is defined here as the continuous collection, analysis,
interpretation and dissemination of data on individuals or groups to detect the
occurrence of certain events and their putative causes for the purposes of planning (i.e.
policy preparation with subsequent policy development and implementation} and
evaluating of interventions (35,36)(see Figure 1 in Chapter 13.

To ensure that the data gathered is brought fo the attention of those responsible for
making health policy decisions, the different aspects to be monitored can be subdivided
chronologically according to the various forms of heaith policy interventions, ie.
primary prevention, secondary prevention, and health care (see Figure I in Chapter 7).
For instance, monitoring determinants and disease incidence are related to primary
prevention, whereas monitoring the ratio diagnosed/undiagnosed diabetes is related to
secondary prevention and monitoring complications is related to health care. To
disentangle the influence of several kinds of developments, a coherent monitoring
system (with several sabsystems} needs to be set up, which links outcome-specific data
with prevention and control programmes, Attention should not only be paid to
sustaining or improving cuwrrent monitoring of the incidence, prevalence and mortality
of diabetes, but alse to setting wp new monitoring systems to gain insight into the
changing consequences of the disease for health status (such as the existence of
complications). A few elements {or subsystems) that need to be considered as essential
components of such a coherent monitoring system for diabetes are briefly summarized
below,
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Monitoring determinants for diabetes mellitus

In order to gain insight into possible future changes in the incidence of diseases,
monitoring deferminants in the population may be very helpful. With regard to
NIDDM, it is essential to monitor changes in weight, physical activity and the
composition of the diet. An example of such a monitoring system is the project
'Monitoring Risk Factors and Healtli in the Netherlands’, in which a combined health
interview survey and a health examination survey is conducted annually among 5,000
persons aged 20-59 (37). For those under 20, the ’Child Health Monitoring System’
which is also conducted annually among 5,000 individuals in the Netherlands, is a
useful source in this respect (38). Unfortunately, such a monitoring system for those
above 60 years of age is lacking. Monitoring the entire age range including an
interview survey combined with a health examination survey would be of great value.

However, it should be realized that additional information (such as the relative risk and
time-lag) from national and international epidemiological research is needed fo
transcribe the impact of changes in 'exposure’ to these determinants on the incidence
of NIDDM for modelling purposes. Examples of such population-based cohort studies
in the Netherlands are the Hoorn Study (17,39) and the Rotterdam Study (40). In
addition to these cohort studies, follow-up studies linked to current monitoring systems
are also useful for obtaining additional longitudinal-based information (41).

Monitoring the incidence and prevalence of diabetes mellitus

To obtain reliable incidence figures that are not prone to chance, the incidence of
iDDM among youngsters needs to be examined in the Netherlands at a national level.
Sample surveys would be less appropriate because of their lack of statistical power,
Both incidentally performed retrospective studies among all paediatricians and
internists have been replaced since 1993 by a continuous prospective registry among all
Dutch paediatricians (o assess the incidence of IDDM among children (42). This
registry will eventually also provide the prevalence data {cumulative incidence), as the
disease is chronic and mortality is low (and can be corrected for). Joining the
international network of childhood diabetes registries (WHO Multinational Project for
Childhood Diabetes (WHO DIAMOND)) is worthwhile (43). Observed differences in
incidence over time and between countries may be helpful in the search for
envirenmental determinants for IDDM,

In the Netherlands, but also in other comparable countries, the incidence of diabetes
above 14 or 19 years can best be recorded by the general practitioner. General
practices here provide a very useful source for gaining insight into the morbidity
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patterns of the population for reasons which have been mentioned earlier (see the
section 'The validity of the selected sources...’). Attention should be paid to the
sample size. In our two studies of general practice several years were combined to
assess the incidence more reliably. In order to disentangle the causes of possible
changes in incidence in general practice, it is recommended to record the reason for
encounter when the diagnosis of diabetes is made (such as symptoms, case finding or
routine examination), However, it should be emphasized that the morbidity patterns
registered in general practice specifically reflect the health problems presented by those
who make an appeal to the health care system, In order to find out the changing
diagnosed/undiagnosed ratio, part of a continuous morbidity regisiration (physician-
diagnosed cases) should be linked both in time and on an individual level with
intermittently performed population-based (screening) surveys. In addition, it is
recommended to audit the register intermittently to find out whether or not patients
‘recovered’ from their disease. The prevalence can be assessed intermittently, but
eventually the prevalence can be derived from the cumulative incidence minus those
who recovered from diabetes and those who died.

The importance of a secondary source for ascertainment to correct for an undercount of
cases and the significance of using a central drug database as a primary source to
assess the occarrence of diabetes has been discussed earlier (see the section 'The
validity of the selected sources....”).

Monitoring the course of diabetes mellitus

In order to judge whether certain targets (such as those agreed on in the St Vincent
Declaration with regard to reduction in complications) will be achieved by means of
adequate health care, it is necessary to be informed about the existence of
complications among diabetic patients and their appearance over time, From this
perspective it should be mentioned that the changing occurrence of complications may
not only be dependent on the health care provided. Besides, it is likely that the effects
of activities in the field of secondary prevention will not be confined to changes in the
number of patients, but that the health status of the patient may also alter (see Chapter
7). Hence, monitoring characteristics of the diabetic population, such as the mode of
treatment, the glucose levels, and the complication status is necessary.

Although this information can be obtained from a relative small number of patients
involved in population-based cohort studies (such as the Hoormn Study (39) and the
Rotterdam Study (40)), the Duich National Diabetes Platform started a project with the
aim of exploring the possibilities for sefting up a longitudinal and standardized diabetes
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monitoring system in the Netherlands (44,45), with the WHO/IDF-Diabcare basic
information sheet as its point of departure (34,46). According to this sheet, data such as
therapy, glucose levels, the presence of determinants, symptoms and complications
need to be gathered. Such a registry, linked with a registry to monitor the occurrence
of diabetes, will be of great value to guard and improve the quality of care and will
offer possibilities for research activities (intervention and evaluation studies). Activities
aimed at gathering data at a local level, sending them io a central node for analysis,
and providing feedback have been started at both a European and a national level (47).

Monitoring death and diabetes mellitus

As mentioned earlier, the national mortality statistics are not suitable for assessing
mortality among diabetic patients. For that purpose we decided in our study that the
reduction of life expectancy as identified in studies from other countries provides a
more reliable measure of the outflow from the diabetic population. As life expectancy
is not expected to be stable over time and may vary between countries, such studies
are still needed at a national level. However, national data from causes of death
statistics could provide the necessary information if a ’multiple-cause’ encoding
procedure were to be introduced, This implies that the presence or absence of diabetes
should be recorded on all death certificates, as has also been recommended for
monitoring the targets of the St Vincent Declaration Action Prograimmme for Europe
(34).

Alihough some activities in the field of monitoring diabetes have been started in the
Netherlands, there is a need for central coordination to set up a coherent monitoring
system based on several (sub)systems which already exist and others which need to be
developed. A key role can be played by the Netherlands Diabetes Federation, in which
the parties involved in diabetes care and research have joined together in 1995 (48).

From diabetes to an infegrated approach: monitoring health in the population

For several reasons diabetes has to be put in a broader perspective. Diabetes shares
common determinants with other diseases and is itself a determinant for other diseases.
Taking into account these interrelationships, the effect of interventions can be
estimated more accuraiely. For instance, losing weight in overweight individuals is not
only beneficial for diabetes but also for coronary heart disease, Therefore the total
public health effect will be underestimated if the outcome (decrease in incidence) is
confined to diabetes.
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However, it should be realized that overweight is just one determinant for both
diseases, with the consequence that by decreasing weight the onset of disease may only
be postponed. As life expectancy is likely fo increase because of preventive activities,
people will be exposed to other diseases which might otherwise not have occurred.
Hence, the phenomenon of competing morbidity and mortality also needs to be taken
into account (49). Therefore, not only the effect of certain interventions for a specific
disease itself, but aiso for related diseases as well as for diseases which are not
primarily related, need to be taken into account in order to make well-considered
decisions. The epidemiological transition clearly showed a rapid fali in infectious
diseases with an increase in life expectancy unmasking chronic diseases (50).
Therefore, a so-called ’episystems’ approach which investigates the processes and
patterns of several diseases instead of one could lead to important insights and will
certainly be important for forecasting future diseases in populations (51,52), This
approach was also the reason that in successive monitoring projects in the Netherlands,
the number of determinants and the number of chronic diseases to be monitored have
been increased (37).

In addition, diabetes needs also to be put in a broader perspective from a financial
point of view. In recent years it has become increasingly evident that financial
constrainis dictate choices in health policy. The crucial question is then how and in
what areas the greatest health gain (i.e. to live lives which are as long and as healthy
as possible) can be achieved with the available resources, This ultimate aim of health
policy distingunishes two elements: extending life expectancy (‘adding years to life’)
and improving the quality of life or health expectancy (‘adding life to years’). The
refationship between life expectancy and health expectancy can be illustrated with the
help of Figure 1.

This Figure presents a survival curve (calculated for Dutch mates for 1990} in which
the fraction of the relevant birth cohort still alive is given at each age (the outer curve).
The inner curve (health curve’) gives the percentage of the cohort which is in good
health at each age; the difference between the curves (the shaded area) gives the
hypothetical percentage which is in poor health. For females the survival curve lies
forther to the right, since women live on average more than 6 years longer than men
(in 1990 the life expectancy of males and females was 73.8 and 80.1 years,
respectively), On the other hand, the inner curve probably does not vary significantly
from that for males. The benefit that females have with respect to total life expectancy
is thus spent primarily in ill-health (53)., When life expectancy is extended, the survival
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curve becomes more rectangular (compression of mortality), whereas narrowing of the
shaded area between the curves results in a compression of morbidity.

males {%}
100 b
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heallh curve
60 ¢

40 -

20

0 20 40 60 80 100

Figure I: Survival curve in 1990 (calenwlated) and health curve' (hypothetical) for Dutch

males according to age.
Source: Ruwaard et al., 1993 {53}, adapted from Manton and Soldo, 1985 (54).

From this perspective, four questions are relevant for health policy to make well-

considered decisions from an integrative viewpoint:

1. Which specific health problems largely determine life expectancy (survival curve)
and the unhealthy period within it (shaded area)?

2. Which determinants are responsible for these health problems?

. What are the expectations in this regard in the years ahead?

4, What are the possibilities for improving both life expectancy and the unhealthy
period?

¥

In order to answer these questions a great deal of information is needed. An attempt to
do so for Dutch society has been made in the project 'Public Health Status and
Forecasts. The health status of the Dutch population over the period 1950-2010°, The
basic conceptual model of this project is illustrated in Chapter 1 (Figure 2). In Figares
2 and 3 below the basic model is shown in more detail for the indicators of health
status and for the determinants, respectively. A more detfailed description of these
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elaborated submodels with their different layers is given in a report on this project
(53).

indicalors of heallh status

diseases and disorders

r

functioning and
quafity of life

mortality

heatthand . .
lifa expeciancy

Figure 2: The conceptual model elaborated for the indicators of health status.
Source: Ruwaard ¢f al., 1993 (53).

A large number of experts contributed to this project in order to quantify health
problems and health risks by using all kinds of existing health monitoring (including
surveillance} and health information systems. Ultimately, these contributions have been
used as building blocks to integrate the material (i.e. looking at ’things in context’) in
order to answer the questions listed above and to be helpful for health policy purposes.
It appeared that despite the fact that a great deal of information is available in the field
of public health in the Netherlands, there are also particular shortcomings.
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Figure 3: The conceptual model elaborated for the determinants.

Source: Ruwaard et al., 1993 (53).
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On the basis of the questions raised and the conceptual model used, five levels of

information needs can be distinguished. These levels differ in that they require more

and more coherent use of data, which means that increasing demands are made on the
quality and structure of data. The levels are:

|, recording the situation at a specific point in time for individual indicators of health
siatus and determinants;

2. recording trends over fime for individual indicators of health status and
determinants (comparability of data over time);

3. simultaneously recording series of different indicators or determinants {direct
comparison and assessment of combinations);

4. describing relationships between various indicators, between indicators and
determinants, and between various determinants (linking different layers of the
congeptual model);

5. making forecasts with the help of modelling (integration of data both within and
hetween the layers and also over time).

With regard to (1) it can be stated that, for most indicators and determinants, data is
available on the current situation. This information often falls short, however, as far as
its representativeness of the Dutch population as a whole is concerned. Data on the
incidence and prevalence of diseases has for the most part not been collected at the
population level. Exceptions are the data on IDDM and cancer, The data for incidence
and prevalence has mostly been approximated on the basis of data obtained from
general practitioners or other ’encounter’ records, which only contain the presenfed
morbidity. This means that for some diseases the figures will be underestimations (e.g
for NIDDM). Various information sources also fall short with respect to both the
youngest and the oldest sections of the population, and also where the residents of
institutions are concerned. For the indicators and determinants discussed in the
docwment Public Health Status and Forecasts’, for various reasons insufficient data
was available. This is the case, for example, with mental disorders and their
determinants. A number of determinants were also dealt with as a broad group, because
of a fack of an easily measured unit {e.g. exposure to physical factors, the state of the
immune system, or intrinsic ageing).

As far as (2) is concerned, quantitative data on rrends over time for individual
indicators and determinants is only available for mortality over the whole period
1950-1990. For certain indicators and determinants, information is indeed available
over a shorter period. This trend data comes from regional sources more often than
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data vsed to describe the situation at a specific point in time, The reason for this
situation is the limited number of monitoring systems which have been in operation for
a fairly long time. Recently, an increase in regularly repeated or continuously recorded
data has been noticed. Where monitoring has taken place, the data collected has
sometimes proved to be of limited use because of changes in the definitions and
measuring instruments used, Such changes may be prompted by new insights, which
does not alter the fact that, for the sake of continuity, efforts must be made towards
standardisation and the comparability of procedures and definitions over time.

With regard to (3), comparison of data on individual indicators or determinants
certainly appears to be possible where only a single source is involved, for example
general practitioners’ records, surveys, or specific investigations in which several
indicators and/or determinants are measured simultaneouslty. In this way, the
occurrence of combinations of indicators and determinants at the personal level can
also be investigated. It often proves difficult to compare data from different sources
because of (sometimes minor) differences in the design of the study or the definitions
used.

As regards (4), information on relationships between diseases and their determinants
does not generally come from recording systems but from cohort studies aimed at
identifying the causes of diseases. There is still a considerable lack of clarity here, for
example with respect to the determinants of many chronic, non-life threatening
disorders of a somatic or mental nature, There is also too liftle data available on the
consequences of diseases and disorders for functioning and the quality of life in the
somatic, psychological or social sense ('impact’), and likewise on the non-disease
specific relationships between determinants and quality of life. This means that the link
between the occumrence of diseases and the significance of these for the 'unhealthy
years of life’ can hardly be made. Only for the indicators ’invalidity’ and ’sickness
leave’ and, to a limited extent, for self-rated health is any insight into the share of
underlying (groups of) diseases obtained from records and surveys.

Finally, as regards (5); through modelling of all the types of data mentioned (incidence/
prevalence of diseases and disorders, quality of life, mortality, past trends, frends in the
determinants concerned, and interrelationships), this document essentially strives to
make forecasts by estimating expected changes in health status and the effect on these
of possible interventions, A modest start has been made with this in the project "Public
Health Status and Forecasts’. It will be clear that all the shortcomings in the areas
discussed earlier accumulate here and reinforce each other,
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To sum up, it may be said that the ideal monitoring system for providing information

for a forecast should have the following features:

- determinants and indicators of healih status are recorded for all layers of the
conceptual model;

- recording takes place in a nationally representative way, which also offers insight
info the distribution over various sections of the population;

- the recording of data is regutarly repeated over time;

- linking of individual data is attempted as far as possibie.

As long as the wide-scale standardized application of smart cards in health care
remains a dream for the future (55,56), a significant step towards achieving a more
appropriate health information system may be accomplished by improving the links
hetween existing health interview surveys, epidemiological monitoring programmes,
general practitioners’ records, nation-wide health care and insurance systems, and
statistics on causes of death.! However, it would be disappointing if privacy legislation
would hinder research activities and the optimal use of data in order to get insight into
the possibilities to improve life expectancy and the unhealthy part of it (57).

A stepwise approach for tuning monitoring and information systems in order to answer
the above-mentioned questions is urgently needed. After it has been decided what kind
of information is necessary (58, amongst others), an extensive inventory of the existing
monitoring and information systems needs to be available (59). Validation of these
systems according to the five levels of information requirements is important to judge
whether they are appropriate or need to be adapted.

As a general praclitioner operates as a ’gatekeeper’ in the Netherlands, general practice
is potentially a very useful source for gaining insight into the morbidity patterns of the
population. A continuous morbidity registration of sufficient power in general practices
distributed all over the country, combined with intermittent health interviews and
health examination surveys and linked with other nation-wide health care and insurance
systems would be of great value. This would substantiaily meet the requirements of an
ideal monitoring and information system mentioned above. For instance, this will
provide information on a continuous or regular basis about the Dutch population in

! In most cases the information needed to provide a firm basis for actiological refationships and fo enable

model simuiations of developments over time to be made cannot be obtained from registration systems; here, cohort
studies are needed, which involve the follow-up of groups of people over time. In addition o these cchort studies,
follow-vp studies linked to current monitoring systems are also wseful for obtaining additional longitudinal-based
information. .
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terms of comorbidity as well as self-perceived health while the physician-based health
status is also known. The flexibility of the system reguired to anticipate current health
policy issues can be guaranteed by surveys performed intermittently. The National
Information Network of Primary Care which is currently being developed, may be used
for that purpose (60). As regards NIDDM, the essential elements to be monitored, as
mentioned earlier, can be incorporated in this approach. Although such a core system
would be of great value, other systems will still be necessary (e.g. registry for IDDM
(42) and cancer (61). However, possibilities for harmonising these systems need to be
considered.

To be successful in setting up a coherent monitoring and information system that will

be useful for health policy, special attention should be paid to the following issues:

- All parties involved (i.e. the data suppliers as welil as the users) need f{o be
convinced of the necessity of such an approach. Thacker and Stroup stated that the
major barriers to a successful comprehensive, nation-wide, integrated public health
surveillance and information system are a lack of appreciation for the value of high-
quality provisional surveillance data and a weak societal commitment to public
health (62).

- Major prerequisites if the system is to be useful are that it (1} is flexible and offers
an infrastructure for incorporating new important health policy questions and (2)
reports all requested findings to those involved in making health policy decisions in
a timely manner. Therefore, a well-organized method of data collection, central
analysis as well as dissemination of the results by telecommunicafion systerns arc
all necessary. An example of such a surveillance system is the recently developed
Infectious Diseases Surveillance Information System (ISIS) for the Netherlands at
the National Institute of Public Health and the Environment (63).

- As regards data collection, standardized measuring methods for each data element
are essenfial to facilitate analysis and comparison with data collected in other
systems. Although additional assurances of confidenfiality and privacy
considerations will be required, the ability to link data to other systems will be of
great value for an integrative approach.

The principles and practice of public health surveillance and health information

systems in the United States are described in detail in the literature (36,62,64).

It should be realized that a great deal of effort from all parties involved is needed to
answer the crucial question as {0 how and in what areas the greatest health gain (i.e. to
live lives which are as long and as healthy as possible) can be achieved with the
available resources. A prerequisite is the existence of a coherent monitoring and
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information system. This implies nationat cooperation and the willingness to cut across
disease boundaries. International exchange of experiences in this field (e.g with the
Centers for Disease Control (36,62,64), and the World Health Organization (65,66)) is
strongly recommended. Outside the direct area of health, such as in the field of
environmental outlooks (67,68) and weather forecasts (69), exchange of experience
regarding monitoring and forecasting at a local, national and international level can
also be beneficial.

CONCLUSION

The results described in this thesis indicate that a considerable increase in the number
of diagnosed diabetic patients can be expected. This notion makes the disease
important for health policy. For several reasons (e.g. regarding the validity and
availability of data, and possible developments in preventive and health care policy) it
is not easy to foresee what the exact number of patients and the concomitant burden on
health care and costs in the near future will be. In order to make more accurate
forecasts and to support policy preparation as well as policy evaluation, the disease and
its determinants need to be monitored,

However, it would be inappropriate to confine monitoring to diabetes alone, as changes
in the occurrence or course of diabetes may influence other related and even unrelated
diseases {competing morbidity and mortality). In addition, the available resources are
limited and need to be allocated where the greatest health gain can be achieved. This
also applies to resources for monitoring. Therefore, an integrated approach to setting up
a coherent monitoring and information system is strongly recommended.

Data from such a monitoring and information system can provide the input for health
models designed to forecast future developments, which may be a valuable tool that
can be used fo underpin health policy decisions. However, a great deal of effort is
required from ail parties involved to make well-considered decisions backed up by
sound monitoring and accurate health modelling.
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SUMMARY

This thesis deals with the interrelationship between epidemiology and health policy as
regards diabetes mellitus (Chapter 1). Diabetes mellitus has been selected because this
chronic metabolic disorder represents a major public health problem. Over time,
multiple chronic complications may ocecur, such as myocardial infarction, siroke,
circulation disorders in the legs, blindness, kidney diseases, and loss of sensitivity
and/or pain in the limbs. As a consequence, both quality of life and life expectancy are
reduced. Diabetes mellitus is responsible for a substantial degree of health care
utilisation. The objectives of the studies described in this thesis are to investigate the
occurrence of diabetes mellitus in the Netherlands, the changes that have taken place in
recent years as well as possible future developments. In addition, the implications of
these epidemiological developments for heaith policy have been addressed.

The points of departure are dealt with in Chapter 2, which gives a general description
of the disease and the concepts used. In a background study, which was completed in
1989, an inventory was made of the available data regarding incidence, prevalence,
remission, and mortality of diabetes in the Netherlands. The incidence andlor preva-
fence of diabetes mellitus had been estimated in 18 surveys during the period 1971-
1987. As we were particularly interested in the burden on health care in the Nether-
fands, the following basic principles were applied to choose the most appropriate
sources: the data shouid represent clinically-known patients and not those as yet
undiagnosed, and they should be representative for the Dutch poputation as a whole in
terms of age, gender, degree of urbanization and geographical variation. The incidence
among 0-19 year-olds was based on a questionnaire survey conducted among all Dutch
paediatricians and interaists in the period 1978-1980. The Dutch Seatinel Practice
Network, which represents about one percent of the Dutch population, was used to
estimate the incidence from age 20 onwards (recorded in the period 1980-1983) and
the prevalence for all age groups (recorded in 1980). The annual number of newly-
diagnosed patients amounted to 17,300, which corresponded to an incidence of 0.12%
in 1980. The number of clinically-known diabetic patients appeared to be 191,000 in
1980, which corresponded to a prevalence of 1.35% of the population. Both the
incidence and prevalence increased with age.

Reliable information on remission and mortality among diabetic patients in the
Netherlands was not available. As regards remission, it was assumed that no recovery
takes place. Despite the possibility of remission, the assumption was made that these
'patients’ will remain under a certain degree of medical supervision. Reduction of life
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expectancy as observed in studies from other counfries was chosen to assess the
outflow of diabetic patients as an alternative to mortality statistics for diabetes. From
these studies it appeared that the younger the age at which diabetes is diagnosed the
greater the reduction of life expectancy will be.

The two studies that examined the incidence around 1980 were repeated around 1990
using a similar design (two *trend’ studies). Comparing the results of the first (1978-
1980) and second (1988-1990) nation-wide retrospective studies among children under
20 years of age, it appeared that the incidence had increased by 23% (Chapter 3), This
suggests a sustained increase of insulin-dependent diabetes mellitus (IDDM) in the
Netherlands, as it was found that the cumulative incidence previously studied in the
1960-1970 birth cohorts of male army conscripts at 18 years of age had also risen. The
causes of the increasing incidence of IDDM, also observed in several other countries,
are unknown,

Comparing the results from the first (1980-1983) and second (199(-1992) incidence
studies in the Dutch Sentinel Practice Network, it appeared that the overall incidence
of diabetes mellitus increased by about 12% (Chapter 4). This overall increase can
largely be attributed to a statistically significant increase in the 45-64 age group (31%).
This selective increase of non-insulin-dependent diabetes mellitus (NIDDM) is
probably not caused by a real rise due to changes in exposure to determinants. It is
more likely that the increase is due to earlier recognition of the signs and symptoms of
diabetes followed by blood glucose measurements and/or fo more intensive case
finding in general practice, Although not statistically significant, the 36% increase of
diabetes mellitus in the 0-19 age group is in accordance with the increase of IDDM
based on the first and second retrospective studies covering the total Dutch population.

When age and gender-specific prevalences are not stable over time, a static model that
only takes into account demographic changes is unable fo correctly forecast the
expected number of diabetic patients. We therefore developed a dynamic model in
which actual incidence, prevalence, and life expectancy data are used and in which
alternative assumptions about future trends in these parameters can be incorporated.
Two forecasting studies examined possible future developments in the occurrence of
diabetes mellitus. The first study (Chapter 5) estimaied the number of patients during
the period 1980-2005, based on the information provided by the background study
described in Chapter 2. In the second study {(Chapter 6), the forecasts were updated for
the peried 1990-2005 by using the incidence data from around 1990 based on the two
trend”’ studies described in Chapters 3 and 4. Furthermore, new prevalence data were
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used, as the prevalence study of diabetes in the Duich Sentinel Practice Network was
repeated in 1990. It appeared that the prevalence of diabetes for those 20 years and
older had decreased significantly between 1980 and 1990. A decrease of 11% (from
191,000 to 170,000 diabetic patients) was observed. Apparently, the audit of diabetic
care in general practice may have resulted in a clearance of the diabetic register which
in particular may be the result of changing diagnostic criteria.

Although the input paramelters (starting incidence and prevatence data) were different
in each of the forecasting studies, the number of diabetic patients to be expected in
2005 were quite similar, amounting to 340,000-355,000 (2.1-2.2% of the total
population), This increase is in particular the result of an imbalance between the
incidence and life expectancy data {2 higher inflow and lower outflow, respectively).
‘This imbalance was even greater in the second forecasting study because of a higher
incidence at baseline. Therefore the initial lower prevalence resulted in a similar
number of diabetic patients in 2005 to that found in the first forecasting study.
Assuming that the increase in incidence as observed in the 'trend’ studies continues
during the period 1990-2005, the estimated number of patients in 2005 will rise even
further to 385,000. However, in view of the existence of a considerable number of
currently undiagnosed diabetic patients, the real number of known diabetic patients in
the future will probably be substantially higher (see below).

The recognition of diabetes as a major and growing public health problem raises
questions concerning the possibilities for influencing the expected increase by means of
prevention, and the possible consequences for health care. Based on the current
knowledge published in the international literature, an attempt has been made to
answer these questions and to address the health policy implications of the findings at
the national level (Chapter 7). Up to now, primary prevention of IDDM has been
confined to research without practical implications. To identify the determinants of
IDDM, an important contribution can be made at the national level by joining the
international network of childhood diabetes registries. Determinants of NIDDM have
been identified by epidemiological studies (overweight, physical inactivity and
unhealthy diet), but there are few empirically-based published studies that have
examined the effect of interventions on these determinants. Because there are many
similarities between both diseases, the experience pained from the prevention of
cardiovascular diseases can serve as an example for primary preventive strategies for
NIDDM at a national level.
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Epidemiological studies suggest that at least 50% of all NIDDM patients may be
undiagnosed. The implications for secondary prevention have been discussed. Up to
now there is insufficient evidence for mass screening of asymptomatic individuals with
diabetes. Operational research is needed to define more clearly the different aspeets of
screening and the effectiveness of screening in a community or clinical setting. It is
unlikely that universal guidelines on secondary preventive strategies will be established
because the distribution of high risk groups, the resources available, and the existing
heaith care structures differ from country to country. Tt is therefore strongly
recommended that a national strategy be established, based on knowledge gained
internationally.

It is not easy to foresee what the burden on health care will be in the near future as a
result of changes in the occurrence of diabetes. It is very likely that the number of
patients will increase, irrespective of developments in the field of primary prevention.
However, in addition to the number of patients, changes in the health status (as a result
of possible secondary preventive and health care activities) as well as developments in
health care (such as a shift from in-patient to out-patient treatment, the policy of
reducing budgets and capacity, and increased productivity) will influence the fufure
burden on health care and the concomitant costs for diabetes. As the number of
diabetic patients is expected to increase while financial constraints in health care
become increasingly tighter, considerable efforts will need to be made to find more
cost-effective ways to treat diabetic patients and to reduce the complications associated
with the disease.

In the general discussion (Chapter 8) some methodological issues regarding the validity
of the selected sources for assessing the occurrence of diabetes, the ’trend’ data, and
the future projections, have been addressed. It is indisputable that valid data are needed
to make future projections, However, for various reasons there is a discrepancy
between the incidence and between the prevalence data when comparing different
Dutch studies, and reliable mortality data on diabetes are lacking. In addition, it should
be realised that neither study described in this thesis recorded data on a continuous
basis - they only compared two points in time. Data regarding the period in between
are lacking, which might produce a less reliable estimate of the trend over the whole
period. When interpreting the future projections, it should be borne in mind that they
do not predict the number of patients in the true meaning of prediction. The projections
explore possible future developments according to the assumptions made. In this light,
the tmportance of monitoring diabetes as well as the health status of the population in
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general has been discussed in order to improve the availability and use of
epidemiological data for health policy purposes.

In conclusion, the results described in this thesis indicate that diabetes mellitus is a
serious and growing public health problem. The disease is therefore important for
health policy. For several reasons (e.g. regarding the validity and availability of data,
possible developments in preventive and health care policy), it is not easy to foresee
what the exact number of patients and the concomitant burden on health care and costs
in the near future will be. In order to make more accurate forecasts and to support
policy preparation as well as policy evaluation, the disease and its determinants need to
be monitored. However, it would be inappropriate to confine monitoring to diabetes
alone, as diabetes shares common determinants with other diseases and is itself a
determinant for other diseases (such as cardiovascular diseases). Changes in the
occurrence and course of diabetes may thus influence other related and even unrelated
diseases (competing morbidity and mortality). Therefore, an integrated approach to
setting up a coherent monitoring and information system is strongly recommended. A
significant step towards achieving a more appropriate health information system may
be accomplished by improving the links between existing health interview surveys,
epidemiological maonitoring programmes, general practitioners’ records, nation-wide
health care and insurance systems, and statistics on causes of death. Data from such a
monitoring and information system can provide the input for health models designed to
forecast future developments, which may be a valuable tool that can be used to
underpin health policy decisions.
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Dit proefschrift stelt de interactie aan de orde tussen epidemiologic en
gezondheidsbeleid aan de hand van diabetes mellitus (hoofdstuk 1). Diabetes is
gekozen omdat deze chronische stofwisselingsziekte een belangrijk volksgezondheids-
probleem vormt. Op den duur kunnen bij diabetespatiénten meerdere chronische
complicaties optreden, zoals het hartinfarct, beroerte, circulatiestoornissen in de benen,
blindheid, nierziekten, gevoelsstoornissen enfof pijn in de ledematen. Als gevolg
hiervan nemen de kwaliteit van leven en de levensverwachting af. De zickte vereist
dan ook de nodige aandacht van de gezondheidszorg. De doelstellingen van de in dit
proefschrift beschreven onderzoeken zijn het bestuderen van het voorkomen van
diabetes mellitus in Nederland, de veranderingen hierin in de afgelopen jaren alsmede
de mogelijke tockomstige ontwikkelingen, Tevens zijn de implicaties van deze
epidemiologische ontwikkelingen voor het gezondheidsbeleid beschreven.

De uitgangspunten staan vermeld in hoofdstuk 2. Dit hoofdstuk geeft een algemene
beschrijving van de ziekte en de gehanteerde concepten en definities. Een
achfergrondstudie, die in mei 1989 werd afgesloten, gaf inzicht in de beschikbare
informatie over de incidentie, prevalentie, herstel en sterfie aan diabeties in Nederland.
De incidentie enfof prevalentie was in 18 onderzoeken bestudeerd in de periode 1971-
1987. Aangezien we in het bijzonder geinteresseerd waren in het beslag op de
gezondheidszorg in Nederland, werden de volgende uitgangspunten gehanteerd om tot
een selectie van de meest geschikte bronnen te komen; de cijfers over het voorkomen
van diabetes dienen betrekking te hebben op de klinisch gediagnostiseerde patiénten en
niet op degenen die ongediagnostiseerd zijn, en de cijfers dicnen representatief te zijn
voor de totale Nederlandse bevolking naar leeftijd, geslacht, urbanisatiegraad en
geografische spreiding. De incidentie onder 0-19 jarigen werd gebaseerd op een
vragenlijst-onderzoek onder alle Nederlandse kinderartsen en internisten in de periode
1978-1980. De Continue Morbiditeits Registratie Peilstations Nederland, dic circa een
precent van de Nederlandse bevolking vertegenwoordigt, werd geselecteerd om de
incidentie vanaf 20 jaar {gemeten in de perode 1980-1983) en de prevalentie voor alle
leeftijden (gemeten in 1980) te schatten. Het jaarlijks aantal gediagnostiseerde
diabetespatignten bedroeg 17.300, hetgeen overeenkomt met een incidentie van 0,12%
in 1980. Het aantai klinisch bekende patiénten bedroeg 191.000 in 1980, hetgeen
overeenkomt met een prevalentie van 1,35% van de bevolking. Zowel de incidentie als
prevalentie stijgen met de leeftijd.
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Betrouwbare informatie over fierstel en sterfte bij patiénten met diabetes zijn niet
beschikbaar in Nedertand. Ondanks de mogelijkheid van herstel is aangenomen dat dit
niet optreedt, omdat deze ’patiénten’ over het algemeen toch onder medische controle
blijven. De reductie in levensverwachting, zoals gevonden in buitenlandse onderzoeken,
is gckozen om de uitstroom van diabetespatiénten te bepalen als alternatief voor
gegevens afkomstig van de sterftestatistick. Uit deze onderzoeken bleek dat hoe jonger
de diagnose diabetes wordt gesteld, des te groter de reductie in levensverwachting.

De twee onderzoeken die de incidentie bepaalden rond 1980 zijn rond 1990 herhaald
met eenzelfde opzet (twee ’trend’ onderzoeken). Bij vergelijking van de resultaten
van het cerste (1978-1980) en tweede (1988-1990) landelijke retrospectieve onderzoek
onder kinderen tot 20 jaar, blijkt dat de incidentie met 23% is gestegen (hoofdstuk 3).
Dit suggereert een blijvende toename in insuline-afhankelijke diabetes mellitus (IADM)
in Nederland, aangezien de cumulatieve incidentie in de 1960-197¢ geboorten-cohorten
van mannelijke 18-jarige dienstplichtigen ook bleek te stijgen. De oorzaken van de
stijgende incidentie van IADM, die ook in verschillende andere landen is gevonden,
zijn niet bekend.

Uit vergelijking van de resultaten van het eerste (1980-1983) en tweede (1990-1992)
incidentie-onderzoek van de Peilstations Nederland blijkt dat de incidentie van diabetes
mef 12% is gestegen (hoofdstuk 4). Deze totale toename is in belangrifke mate het
gevolg van een significante toename in de leeftijdsgroep 45-64 jaar (31%). Deze
selectieve toename van niet-insuline-afthankelijke diabetes mellitus (NIADM) is
waarschijnlijk niet veroorzaakt door een verhoogde blootstelling aan determinanten
(risicofactoren). Het is waarschijnlijker dat deze toename het gevolg is van een cerdere
herkenning van klachten en kenmerken passend bij de ziekte gevolgd door
bloedglucose bepalingen enfof intensievere case finding in de huisartspraktijk.
Alhoewel niet statistisch significant, de 36% toename van diabetes in de leeftijdsgroep
0-19 jaar is in overeenstemming met de toename van IADM gebaseerd op de
bevindingen uit het eerste en tweede landelijke retrospectieve onderzoek.

Als de leeftijd- en geslachispecificke prevalenties niet constant zijn in de tijd, is een
statisch model, dat alleen veranderingen in demografie in rekening brengt, niet geschikt
om het toekomstig aantal patignten met diabetes mellitus te berekenen. Daarom
ontwikkelden we een dynamisch model waarin de feitelijke gegevens over de
incidentie, prevalentic en levensverwachting zijn gebruikt en alternatieve aannames
over toekomstige trends in deze parameters kunnen worden verwerkt. Twee scenario-
studies onderzochten mogelijke toekomstige ontwikkelingen in het voorkomen van
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diabetes mellitus. De eerste studie (hoofdstuk 5) berekende het aantal patignten voor de
periode 1980-2005, gebaseerd op de informatie uit de achtergrondstudie beschreven in
hoofdstuk 2. In de tweede studie (hoofdstuk 6) zijn deze berekeningen bijgesteld voor
de periode 1990-2005 met gebruik van de incidenties rond 1990, zoals gevonden in de
twee 'trend’ onderzoeken die zijn beschreven in hoofdstuk 3 en 4, Tevens zijn nicuwe
gegevens over de prevalentie gebruikt, aangezien in de Peilstations Nederland de
prevalentie opnieuw is onderzocht in 1990. Hiernit bleek dat de prevalentie van
diabetes vanaf 20 jaar significant is gedaald tussen 1980-1990. We constateerden een
daling van 11% (van 191.000 naar 170.000 diabetespatiénten). Veranderde diagnose-
criteria zijn mogelijk in belangrijke mate verantwoordelijk voor een opschoning van het
diabetesbestand in de huisaréspraktijk.

Athocewel de invoergegevens (start incidentie en prevalentie) verschillend zijn in elk
van de scenariostudies, is het aantal t¢ verwachten patignten met diabetes in 2005
vergelijkbaar en wordt geschat op 340.000-355.000 (2.1%-2.2% wvan de (otale
bevolking). Deze tcename is in het bijzonder het gevolg van het niet in evenwicht zijn
van de incidentie en de levensverwachting (respectievelijk een hogere instroom en een
lagere uitstroom). Dit speelt een nog grotere rol in de tweede studie vanwege een
hogere incidentie bij aanvang, Daarom resulteert de initigle lagere prevalentie in de
tweede studie in een vergelijkbaar aantal diabetespatiénten in 2005 als in de eerste
studie. Als de stijging in incidentie zoals gevonden in beide 'trend’ onderzoeken zich
voortzet in de periode 1990-2003, dan zal het aantal te verwachten patignten in 2005
zelfs stijgen tot 385.000, Indien echter rekening gehouden wordt met het gegeven dat
een aanzienlijk aantal diabetespatiénten momenteel niet als zodanig gediagnostiseerd is,
zal het werkelijke aantal bekende patignten in de toekomst waarschijniijk aanzienlijk
hoger zijn (zie hierna).

De herkenning van diabetes mellitus als een belangrijk en toenemend volksgezond-
heidsprobleem roept vragen op wat de mogelijkheden zijn om de te verwachten
toename te beinvloeden door middel van preventie en wat de mogelijke consequenties
zijn voor de gezondheidszorg. Gebaseerd op de huidige kennis zoals gepubliceerd in de
internationale lteratuur, is getracht deze vragen te beantwoorden en de implicaties
voor het gezondheidsbeleid op nationaal niveau te adresseren (hoofdstuk 7). Tot nu
toe blijkt primaire preventie van IADM zich te beperken tot onderzoek, vooralsnog
zonder toepassing in de dagelijkse praktijk. Om de determinanten van IADM op te
sporen kan op nationaal niveau een belangrijke bijdrage geleverd worden door zich aan
te siuiten bij het internationale netwerk wan diabetesregistraties voor kinderen.
Determinanten van NIADM  zijn opgespoord in epidemiologisch onderzoek
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{overgewicht, lichamelijke inactiviteit en ongezonde voeding), maar er zijn slechts
weinig onderzoeken gepubliceerd die het effect van interventies op deze determinanten
beschrijven. Aangezien er vele raakvlakken zijn tussen beide ziekten, kan de ervaring
die is verkregen met de preventie van hart- en vaatziekten als een voorbeeld dienen
vOOr primaire preventie-strategiegn voor NIADM op nationaal niveau.

Epidemiologische onderzoeken wijzen uit dat tenminste 50% van alle patigénten met
NIADM ais zodanig niet gediagnostiseerd is. De implicaties voor secundaire preventie
zijn besproken. Tot nu toe is er onvoldoende bewijs dat massale screening in de
bevolking van asymptomatische personen met diabeies rechtvaardigt. Toegepast
onderzoek is noodzakelijk om meer inzicht te krijgen in de verschillende aspecten van
screening en de effectiviteit van screening in bevolkingsonderzoek of klinische praktijk.
Het is onwaarschijnlijk dat universele richtlijnen voor secundaire preventie-strategie&n
zullen worden vastgesteld, omdat de verdeling naar risicogroepen, de beschikbare
middelen en de bestaande zorgstructuren van land tot land verschillen. Een nationale
strategie op basis van internationaal verworven kennis is daarom sterk aan te bevelen.

Het is niet eenvoudig te voorzien wat in de nabije toekomst het beslag op de
gezondheidszorg zal zijn als een gevolg van de veranderingen in het voorkomen van
diabetes mellitus, Het is zeer waarschijnlijk dat het aantal patiénten zal toenemen,
onafhankelijk van ontwikkelingen op het terrein van primaire preventie. Tevens zulien
veranderingen in de gezondheidstoestand (als gevolg van mogelijk activiteiten op het
terrein  van secundaire preventie en therapeutische mogelijkheden) alsmede
ontwikkelingen in de gezondheidszorg (zoals een verschuiving van klinische naar
poliklinische zorg, bezuinigingen en verhoogde produktiviteit) de toekomstige last op
de gezondheidszorg en de daaruit voortkomende kosten voor diabetes beinvioeden. De
te verwachten toename van het aantal patiénten met diabetes onder omstandigheden
van verminderde beschikbaarheid van financiéle middelen in de gezondheidszorg,
impliceert dat belangrijke inspanningen geleverd moeten worden om de
diabetespatiénten effecticver te behandelen en complicaties te voorkomen.

In de algemene discussie (hoofdstuk 8) is aandacht besteed aan enkele methodologische
aspecten van de onderzoeken, zoals de validiteit van de geselecteerde bronnen voor het
bepalen van het voerkomen van diabetes, de 'trend’ gegevens en de tockomstprojecties.
Het staat buiten kijf dat betrouwbare gegevens nodig zijn om toekomstprojecties uit te
voeren. Echter, vanwege uiteenlopende redenen zijn er discrepanties waar te nemen
tussen incidentie- en prevalentiegegevens van verschiliende Nederlandse onderzoeken.
Ook onibreken betrouwbare sterftecijfers voor diabetes in Nederiand. Daarnaast dient

166



Samenvatting

men zich te realiseren dat de beschreven ’trend’ onderzoeken slechts twee punten in de
tijd met elkaar vergelijken. Gegevens over de tussenliggende periode ontbreken.
Hierdoor wordt een minder betrouwbare trendschatting over de hele periode verkregen.
Bij het interpreteren van de toekomstprojecties dient men zich ervan bewust te zijn dat
zij niet het toekomstig aantal patiénten voorspellen maar slechts een indicatie geven.
De projecties exploreren mogelijke toekomstige ontwikkelingen gegeven de aannames.
In deze context is het belang van monitoring van diabetes en van de gezondheids-
toestand in het algemeen bediscussicerd om de beschikbaarheid en het gebruik van
epidemioltogische gegevens voor het gezondheidsbeleid te verbeteren.

Concluderend kan gesteld worden dat de in dit proefschrift beschreven resultaten
aangegeven dat diabetes mellitus een belangrijk en in omvang toenemend volksgezond-
heidsprobleem is. De ziekte is dan ook van belang voor het gezondheidsbeleid. Om
uiteenlopende redenen (zoals de validiteit en beschikbaarheid van gegevens, mogelijke
ontwikkelingen in het preventie- en gezendheidszorgbeleid) is het niet eenvoudig om te
voorzien wat het exacte aantal patiénten en het beslag op de gezondheidszorg en de
kosten in de nabije toekomst zullen zijn. Om meer onderbouwde toekomstprojecties te
maken en de voorbereiding en evaluatie van gezondheidsbeleid te ondersteunen, dienen
de ziekte en de determinanten ervan 'gemonitored’ te worden, Het is echter
onvoldoende om monitoring te beperken tot diabetes alleen, omdat diabetes
gemeenschappelijke determinanten heeft met andere ziekten en zelf ook een
determinant is voor andere ziekten (zoals hart- en vaatziekien). Veranderingen in het
voorkomen en het beloop van diabetes kunnen dus van invloed zijn op andere
gerelateerde en zelfs niet gerelateerde ziekten (vervangende en concwrrerende
morbiditeit en mortaliteit). Het verdient dan ook sterke aanbeveling om een coherent
monitoring- en informatiesysteemn op fe zetten. Een belangrijke stap hiertoe kan gezet
worden door koppeling te bewerkstelligen tussen bestaande gezondheidsenquétes,
epidemiologische monitoring programma’s, huisartsen-registratiesystemen, landelijke
zorg- en verzekeringssystemen en doodscorzaken-statisticken, Gegevens van zo'n
menitoring- en informatiesysteem kunnen gebruikt worden voor gezondheidsmodellen
die ontworpen zijn om tockomstige ontwikkelingen te verkennen, en daarmee
belangrijk pereedschap leveren om beslissingen in het gezondheidsbeleid te
ondersteunen,
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nitmaakte, werd mijn speciale belangstelling gewekt voor deze ziekte. De gelegenheid
die mij geboden werd om op hef terrein van de epidemiologie van diabeies onderzoek
uit te voeren heeft uiteindelijk geresulteerd in dit proefschrift. Aan de totstandkoming
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Peilstationsartsen veel dank verschuldigd, Dr, R A. Hirasing, kinderarts en projectleider
van het incidentie-onderzoek onder 0-19 jarigen bij TNO Preventie en Gezondheid te
Leiden, stelde mij in de gelegenheid om mee te werken aan dat onderzoek. Beste
Remy, je weet hoe zeer ik de samenwerking met jou waardeer.
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wisselen over de epidemiologie van diabetes heb ik zeer op prijs gesteld. Bedankt voor
het grondig doornemen van één van de laatste versies van het proefschrift. M. Scholsz,
beste Miranda, veel dank ben ik je verschuldigd voor de logistieke werkzaamheden en
de redactionele ondersteuning. M. Gould, beste Michael, veel dank voor de snelle,
adequate en leerzame wijze waarop je Engelse teksten corrigeerde. M.D. Cornelissen-
Kuyt, beste Marianne, je in familickring bekende creativiteit heb je opnieuw laten
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belangstelling heb ik zeer gewaardeerd. Dr. P.G.N. Kramers, beste Pieter, bij deze wil
ik jou en via jou alle andere collega’s hiervoor bedanken. Jullie inzet om mij in de
laatste fase van een aantal klussen te ontzien is voor mij van ongekende waarde. De
Directie van het RIVM dank ik voor de ruimte die mij is geboden om dit proefschrift
af te ronden.

Last but not least, het afronden van een proefschrift naast een drukke baan stelt hoge
eisen aan het thuisfront. Lieve Helina, zonder jouw positieve instelling om mij die
gelegenheid te bieden was het nooit gelukt., Het ontnemen van huishoudelijke taken en
de morele steun zijn onbetaalbaar, Onze kinderen maakten mij er voortdurend van
bewust dat er meer is op aarde dan alleen promoveren. De balans tussen werk en privé
dient dan ook hersteld te worden.
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