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1. Alzheimer's Disease

Alzheimer's disease (AD) is a form of dementia affecting the cerebral
cortex. This neuro-degenerative cerebra disease leads to inddious and
progressive brain destruction. The characteristic changes induced in the brain
are. a marked reduction in the populaion of neurons, the appearance of
neurcfibrillary  tangles, neurotic plagues, and granulovacuolar bodies,
neurochemica changes aso happen. A good description of the cortical
destruction process involved in AD can be found for example in H. Braak and
E. Braak (1997). Symptoms of AD include the decline of memory functions,
persondity changes, deterioration of language functions, impairment in visud
and spatid tasks, and findly motor dysfunctions. In advanced cases, personality
disntegrates and the person becomes totdly dependent or bedbound. There is
however a dgnificant variability in the patterns of preserved and impared
cognitive gbilities. Clinical diagnoss of AD is presently based on a series of
standard methods of examination: medica history, neuropsychologica testing,
laboratory assessment, and various dectrophysologic methods such as
Positron Emisson Tomography (PET) or computerized tomogragphy (Single
Photon Emission Computerized Tomography or SPECT).
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Present diagnogtic protocols provide different levels of diagnostic
certainty by classfying cases as definite AD, probable AD, or possble AD. In
goite of al these methods of examination, in some cases the dinical festures of
AD are such that only a post-mortem examination can confirm the diagnosis.
The etiology of AD is dill lagdy unknown. As dated in
ICD-10 (W.H.O,, 1992, p. 312), "the disorder isusudly ingdiousin onset and
develops dowly but steadily over aperiod of severd years'. This period can be
as short as 2 or 3 years, but it can adso be consderably longer. Though the
disease can occur in middle adult life or even earlier, in the case of AD with
early onst, it appears manly in later life after 65 years of age, usudly in the late
seventies or thereafter. In cases with early onset, there isalikelihood of afamily
history of the disease and a rapid deteriorating course marked by multiple
disorders of the higher corticd functions. Findly, though some drugs such as
Tacrin dows down cognitive decling, AD isdill at present irreversible.

2. Prevalence and Incidence of the Disease

AsAD isrelated more or less exponentidly to age, one can expect a
sgnificant increase in the prevaence of the disease as the population grows
older. This assumption is obvioudy based on the current Stuation and could
change congderably if, for example, new drugs or other treatments could
prevent or possibly reverse the disease. It has been estimated for example for
the USA that if one projects age-specific prevalence rates based on the
EURODEM surveys (see below) taking account of future US population
change, the number of dementia cases (of which AD represents about 70 per
cent) among persons aged 65 and over, would rise from 2.8 million in the year
2000 to 4.8 million in 2025 and to 9.2 million in 2050. Applying estimates
avalable from the East Boston Survey, the number of persons with dementia
would rise to 14 million in 2050t (Katzman and Fox, 1998). The incidence of
new cases in 2050 would only be dightly lessthan cancer ! A amilar projection
made for Audria based aso on data from EURODEM studies shows thet the
number of demented persons aged 65 or over would risein this country from
presently 80,000 to approximately 190,000 in 2050, meaning an increase by
140 per cent over the period (Haidinger et a., 1992). The increasein cost and
care would be dramatic.

1 TheEast Boston Survey includes cases with very mild cognitive changes.
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In Europe an important study (called EURODEM), conducted under
the auspices of the European Commisson DG V and coordinated by the
Department of Epidemiology and Biodatistics of Erasmus Universty in
Rotterdam, has brought together the results of ten population-based studies on
dementia in older persons. Eight countries were involved in this project.
EURODEM studies show that women at al ages have a higher prevaence of AD
than men. Thereis a Sgnificant increase of the prevalence rate by age for both
sexes leading to arate of dightly over 20 per cent for women and dightly less
for men in the age-group 90+. Figure 1 presents the prevalence rates by age-
groups for the pooled data by sex drawn from the most recent EURODEM
Report (1998). In the East Boston Study, prevaence rates for probable AD
increased from 3.0 per cent in the 65 to 74 age-group, to 18.7 per cent for
those aged 75 to 84, and to 47.2 per cent among those 85 years and over,
with a 95 per cent confidence intervd in this age-group of 37.0 per cent to
63.2 per cent (Evans et d., 1989). The difference between both sudies is
probably due to the fact that the American study includes more mildy affected
persons. The EURODEM study shows rather Smilar patterns between European
countries and it is doubtful that prevalence differs widdy between countries and
regionsif one takes into account the same definition of the disease and the same
case ascertainment procedure (Amaducci and Lippi, 1992). No differences
have neither been found between races in a sudy using the same assessment
criteria (Fillenbaum et ., 1998).

Figure 1. Prevalence of Alzheimer’sdisease by age and sex. Pooled analyses.
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Source: EURODEM, 1998.
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Incidence rates by age follow the same pattern as prevaence rates.
Once again, the pooled data from the EURODEM studies show that rates for
women are higher than for men, and furthermore that female rates increase
more sharply by age than they increase for men (see Figure 2). Indeed the
EURODEM data show even a dight fal in the incidence rate for the last age-
group 90+. This could be due to the smal number of cases involved or to a
section effect due to increasesin other risks such as vascular dementia. It
should be pointed out thet this trend for older men is not necessarily observed
elsawhere. For example, the Rochester study shows a continud increese in the
rates with age for recent years (Kokmen et a., 1993).

Figure 2. Incidence of Alzheimer’s disease by age and sex (per 1 000 person years).
Pooled analyses.
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Source: EURODEM, 1998.

3. Issuesin Data Collection

Incidence and prevalence data on AD are based in the best cases on
population-based random samples. These studies are necessarily costly and
redtricted in coverage. The sample Sze of the prevalence of dementia Sudies in
Europe varies from a low 982 in Finland to a high 7,983 in the Netherlands.
Confidence intervas for rates can therefore be high for some ages, as seen
above. On the other hand, the advantages of these studies are a non-selected
population and standardised criteria and methods of assessment. Other sources
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are however available for sudying the impact of AD, i.e. death certificates and
hospital Satigtics.

3.1. Death certificates

Though not idedlly suited for the study of AD and other demertias, vita
datistics can nevertheless point out some useful facts if the death certificate
contains both the underlying cause of death and the associated causes of degth,
meaning other sgnificant conditions contributing to death but not resulting in the
underlying cause. Information is even better if one knows if an autopsy was
performed or not, and if the autopsy findings were available prior to completion
of the information on cause of death on the death certificate. For example, the
American CERAD data show that AD has been confirmed by autopsy in
88 per cent of patients with a dinicd diagnosis of probable or possible AD
(Mirraet al., 1997). Unfortunately, not many countries in the world incorporate
adl these questions on the death certificate even among the European countries.
The US dandard cetificate of death contains however the informéation
required. Furthermore, as we are deding with a large population, the results
obtained are less subject to randomness.

Offsetting these advantages, underreporting of dementias in death
certificates is a severe handicap. It has been reported for example that neither
AD nor other types of dementias are mentioned on a quarter to a third of desth
certificates for diagnosed persons (Hoyert, 1996). An American sudy in San
Diego has shown for example that AD was reported in 62 per cent of casesin
both dinicaly and pathologicdly diagnosed groups. Dementia was however
reported in over 3/4 of the cases in each group (Olichney et d., 1995). These
cavesats notwithstanding, the following table gives the age-specific death rates
for AD for the USA in 1990.

Table 1. Age-specific death rates for AD for decedents
65 years of age and over-United States— 1990

Age groups Age-specific death rate
(per 100,000)
65-74 102
7584 58.6
8594 1765
95+ 3196

Source: Hoyert, 1996.
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One sees that there is a quad-exponentia increase of the AD death
rates according to age; the pattern is therefore rather smilar to the incidence
and prevalence rates given above. Though death rates certainly do not give the
whole picture, it is worthwhile recommending the use on the death certificate of
multiple causes of death and information on autopses.

3.2. Hospital statistics

All European countries now have hospital Satigtics, the last countries to
join the sat are Luxemburg in 1997 and France which has data on public
service hospitals since 1996. Prior to this date, the coverage was restricted for
France to a few surveys of public hospitals of short- or medium-term
hospitaization. Hospitd Satistics only concern cases which have required
hospitdization and do not consider hospita out-patients. Furthermore, in most
countries private hospitals are not included in the data base. Therefore hospital
satistics do not identify dl the cases, and most sgnificantly will depend on the
differences exising between the diagnostic means amongst different hospitals in
acountry and on the differences between the hedth systems of the countries
(diagnogtic means in public and private medicine, compulsory consultation of
aGP or direct consultation of a specidist). Furthermore, the problem of the
unknown reference population is dways present though the problem is much
lesscrucid at the nationd levd, if the data base on hospitals is exhaustive.

The data that can be used for statistical aims are discharge diagnoses.
To evduate the incidence of hospitaization for a specific disease, it would be
necessary to know if hospitdization for this disease isanew case or arecurrent
case. Thiswould give the true number of cases of hospitaization for this disease
during a specific year, since repeated hospitaizations of the same patient will
overedimate the frequency. Matching over severa years would endble
identification of the same cases reported severd times for recurrent
hospitdizations, but except in countries usng persona identification numbers,
linkage using individua characteristics such as name or address will often be
difficult. 1t should be pointed that countries, such as Sweden, dready match
cases, but only on a yearly basis however. In addition, what are the coding
practices when confronted with cases of co-morbidity (is the main disease
clearly stated?) or uncertain cases such as possble AD? Finadly, hospita
datistics are sometimes published for a sample of hospitds only, or for dl
hospitals but for asample of days of admission.
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In view of identifying available data on AD in the countries of the
European Union, the present authors have sent a questionnaire to dl the
netiond inditutes of statistics and minigtries or netional boards of hedth, taking
account of possble regiond inditutions aso. This sudy ams at obtaining
information on the type of hedth inditutions where AD patients are
inditutiondized, those which collect data on dementiaiin a systematic way, the
procedures of codification and publication, and the possible collection of
associated diagnoses. In particular we wish to know according to which 1ICD
revison (9 or 10) the data were coded and if a three, four or five digit code
was used (Table 2). Under 1CD-9, the various types of AD were coded both
under the chapter on diseases of the nervous system and the chapter on mental
disorders. The latter concerns only dementia in AD. In ICD-9, code 331.0
(diseases of the nervous system) refers to AD without dementia, and code
290.1 (chapter on menta disorders) refers to presenile dementia including
dementia in AD. Dementia in AD with an onset after 65 years can be coded
under 290.0, 290.2, or 290.3. However, the term Alzheimer's Disease is never
used as such.

Table 2. ICD-9 codes used for classification and publication of main diagnoses.
European Union — 1995

Countries 1CD-9 codes (number of digits)
Classification Publication
Austria 4 3
Belgium (for General Hospitals) 5 following DRG*
Denmark NA NA
England (ICD-10 since 1995)
Finland NA NA
France (morbidity survey) 4 specific list
Germany 4? 3
Greece 3 3
Ireland Rep. (General Hospitals) 5 4
for psychiatric hospitals(ICD-10 since 1994)
Italy (census survey) 4 following DRG
4 (Psychiatric Depts)
Netherlands 4 specific list
Northern Ireland (Mental Health Inpatient System) 4 specific list
Portugal 5 following DRG
Scotland 4 specific list
Spain (survey) 3 3
Swveden 4(1) 4

DRG: Diagnosis Related Groups
NA: not available

Luxemburg began the collection of morbidity data only in 1997, and the ICD-10 is used.
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(1) The first three digits are from ICD-9, the fourth is specific to Sveden, but it is possible to identify
an Alzheimer's disease.

If the 3-digit code 290 is used, vascular dementias are aso induded
under this grouping, but they have a different etiologic origin than AD. In the
case of the 3-digit code 331, other degenerative diseases such as Pick or
Creutzfeldt-Jacob are also subsumed. In ICD-10, AD isonce again included in
the chapters on Mentd and Behaviourd Disorders and Diseases of the
Nervous System. AD can be identified with the help of three characters only
(one letter and two digits), the 4-digit codes referring to early onset, late onset
and atypicd or mixed type. AD is now dearly identified as such, a fact which
will most probably lead to more precise codification of this disease once 1CD-
10 will bein generd use. Furthermore in ICD-10, the diagnogtic criteriafor AD
are closer to those of DSM-1V (Diagnhostic and Statisticd Manua — fourth
edition), the classification elaborated by the American Psychiatric Association,
which isthe standard reference for mental disorders (Henderson, 1995). ICD-
10 has been adopted during the year 1995 in England and Wales, in 1996 in
Scotland and Northern Ireland, in 1997 in France. Other standardized sets of
diagnogtic criteria could aso be used, such as those of the NINCDS-ADRDA
(Nationd Inditute of Neurologicd and Communicative Disorders and Stroke /
Alzhemer Disease and Related Disorders Association) in view of harmonizing
dinicd diagnogtic procedures and reducing the margin of error of the
diagnoses.

The following table (Table 3) presents hospitalization rates for
Alzheimer's disease for three countries for which we have dready obtained
yearly data on hospitd discharges for AD a the nationd levd: England,
Netherlands, and Sweden. The Swedish data concern only firgt hospitaizations
during the year, while the other two indude both firgd hospitdizations and
rehospitaizations during the year. In order to reduce random fluctuations in the
data, three-year averages of discharges by age group and gender were taken
for the period 1994-1996 (mid-1992 to mid-1995 in England). These averages
were then divided by the mid-period nationd population in each age and
gender group, in order to obtain estimates of hospitaization rates for the three
countries by five-year age groups over 45, and by gender. The last age group is
85+ for England and the Netherlands, and 90+ for Sweden.
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Table 3. Hospitalization rates for Alzheimer’ s disease in England (1992-1995), Netherlands
and Sweden (1994-1996) — (Discharges per 100,000)

A.Men
Age groups England Netherlands Age groups Sweden
45-49 39 0.7 45-49 11
50-54 58 26 50-54 38
55-59 203 39 55-59 180
60-64 410 6.6 60-64 358
65-69 1054 133 65-69 781
70-74 2239 342 70-74 2183
75-79 561.8 721 75-79 464.1
80-84 971.3 1636 80-84 7784
85+ 1525.3 2122 85-89 1001.6
90+ 7153
B. Women
Age groups England Netherlands Age groups Sweden
45-49 29 03 45-49 0.7
50-54 6.5 10 50-54 85
55-59 197 15 55-59 205
60-64 43.6 24 60-64 405
65-69 102.7 73 65-69 922
70-74 2248 191 70-74 2176
75-79 549.0 48.6 75-79 4490
80-84 929.2 86.3 80-84 734.0
85+ 1304.1 114.8 85-89 9111
90+ 801.6

As expected, hospitdization ratesfor AD increase sgnificantly with age
indl three countries, though a decrease is observed for the last age group
(90+) in Sweden, both for maes and for femdes. There are dgnificant
differences in the levels of hogpitdization between the three countries, England
and Sweden having a much higher leved of hospitdization for AD than the
Netherlands. As Swedish data concern only first hospitdizations during the
year, the inter-country difference is even more dgnificant. The incluson of
asociated diagnoses would significantly increase these rates, as a comparison
of the totals with and without associated diagnoses for the Netherlands clearly
shows (Wunsch and Gourbin, in print). The hospitdization rates for England
and Sweden remain however much lower than the incidence rates for AD
based on the pooled data by sex of the EURODEM studies presented in
Figure 2 above. There is more or less a four-fold difference between the two
sets of rates. Moreover, contrary to the incidence rates by sex which showed a
much higher incidence for femaes than for maes, the hospitaization rates are
not very different between maes and femdes. The later even have a dightly
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lower rate than the former at higher ages. In conclusion, as could be foreseen,
incidence rates for AD are much higher than hospitdization rates, as most
patients with AD are not hospitaized for their dissase. From the hedth
economics point of view, it is known that hospitdization is especidly codly.
However, as discussed beow, patients with AD are mainly taken care of by
their family or in nursng homes and old people's homes. Hospitdization rates
therefore do not reflect the true cost of the disease (see Wimo et a. 1997).

4. Caring for AD patients

The crucid question concerning the use of hospitd statistics for studying
levels and trends in dementia isto what extent people suffering from these
diseases are sent to an indtitution participating in the data collection procedure,
public or private. Except in the later stages of the disease, many patients are
never sent to a hospital or dinic and are therefore excluded from officd
datisticson this disease. Indeed, for mild or moderate symptoms the patient is
probably examined, if at dl, by a GP, who might or might not send his patient
to a pecidig. ThisStuation will remain unknown from a statistica viewpoint. It
was therefore decided in our study to conduct a second survey focused on the
following problems: By whom has the disease been diagnosed? Who takes
care of the patient? Are specid benefits for AD patients provided by the socid
security system? The questionnaire was sent to the nationd and regiond centers
of the Alzheimer Associations or Societies as it seemed to us to be the easest
way to obtain relevant answers to our questions. Other solutions such as a
survey of patients, of carers, or of physciansdid not seem practical. Up to now
we have received dightly less than four dozen replies, out of more or less 130
guestionnaires which were sent out. Results presented here are therefore

preliminary.
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Table 4. Patientsdealing with the national or regional
Alzheimer Associations - European Union - 1998.

A. Age Structure (per cent) B. Source of diagnosis (per cent)
Countries and <65 65-80 >80 GP Neurologist Psychiatrist Geriatrician
Regions
Austria NA NA
Belgium (1) 20 50 20 30 65 5
Denmark Nat. 15 60 25 / 50 50
Tollose 10 70 20 2 80 18
England 8 56 36 20 55 25
Finland Nat. 5 85 10 10 85 5
Pyhasalmi 5 50 45 60 30 10
Ylihdrma 2 65 33 25 55+10 neu- 10
ropsychologists
Helsinki 30 50 10 5 80 5 10
France
Franche-Comté 10 60 30 15 85
Hautes Pyrénées 15 60 25 10 55 10 25
Loire 20 70 10 10 90
Nord 20 60 20 5 95
Puy de Déme 10 80 10 15 60 25
Tarn et Garonne 2 65 33 100
Vaucluse 20 65 13 10 80 10
Germany 5 80 15 15 35 50
Greece (2)
(Thessal onike) 20 65 15 2 0] 8
Ireland Rep. 5 Q0 5 15 35 10 40 psycho-
geriatricians
Italy
Crema 10 40 50 <5 10 5 80
Firenze / 90 10 5 20 75
Roma 5 75 20 20 80
Varese 30 45 25 5 80 10 5
Luxemburg 8 58 34 30 50 15 5
Netherlands NA NA
Portugal NA NA
Scotland Nat. 8 35 56 40 15 45
Glasgow 10 80 10 35 5 60
Aberdeen 5 80 15 70 5 25
Barrhead 60 40 35 65
Kilmarnock 28 28 14 50 50
Spain 30 60 10 80 17 3
Swveden NA NA

NA: Not available.

(1) French and German Community only.

(2) For Greece, only the local branch of Thessalonike, whose head is a neurologist, has sent us
data. Other answers from Greek Islands have underlined the fact that diagnoses are mainly
made by GPs .
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In genera, when the patient is at home, the main carers of the patients
are the spouse and children; in the latter case the carer is usudly the patient's
daughter(s) or daughter(s)-in-law. According to the results of our survey of the
population having recourse to Alzheimer Associations and Societies, AD
patients are usudly cared for a home in most countries. The percentage of
patients & home varies from a low 55 per cent in Scotland (with significant
regiond differences) to a high 90 per cent in Italy and the Republic of Ireland.
Outsde from home, AD patients are cared for in nursang homes, old peoples
homes and to a much lesser extent in long-care wards in hospitals. Recently
specidly supervised accomodation for group living have been developed eg. in
Netherlands, Sweden, Luxemburg, Belgium. Good examples are the "cantous’
in France and the BESTA flats (smart house inddlations) in Norway. The
advantage of this solution is that it maintains the patient in a socidly simulaing
but not medicdly oriented environment under well-traned carers. The
disadvantageis at present the cogt.

Though mogt patients with AD stay & home, the burden for the family
may be quite heavy. Therefore most countries have now developed day-care
centers, where the patient may stay severa times aweek. Usually these centers
ded with a dozen paients a a time, with the help of professond gaff. Their
number is however dill insufficient a present, and their cost remains high. In
Scotland however, the mgjor part of the cost is supported by public and private
funds, the patient himsdf paying only a dight contribution for his medl. At the
later stages of the disease, it becomes difficult to care for the patient at home
and the person is often inditutionalized in old people€'s homes or in geriatric and
psychiatric wards.

The survey dso gathered data on the age structure of the AD patients
with whom the Alzheimer Associations are dedling with. Table 4 presents this
age structure by broad age groups a the nationa and regiond levd.

It can be seen that there are very great differences in the age-structure
of the patients. In Spain, for example, 30 per cent of the patients covered by
the Association are younger than 65 years of age, while in Finland only Sper
cent of the patients are in this age-group. The high percentage of AD patients a
younger ages is explained by the fact that the diagnodis is better at reatively
young ages and because a these ages both patients and family seek maximum
information and help. This explains why the age-dructure of AD patients in
Alzheimer Associations does not correspond to the age schedule of the
prevalence rate of the disease as presented in Fig. 1.

The source of the diagnosis varies among countries and within
countries, and also according to the age of the patient. For example, in
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Germany or Denmark the diagnoss is mainly made by a psychiarid. In
countries such as Belgium, Spain or Finland, the mgjority of diagnoses are done
by a neurologid. In Italy diagnoses are mainly made by geriatrigs while in the
Republic of Irdand, psychogeriatrists are mostly the source of the diagnosis.
GPs are an important complementary source in Belgium, in England and in
Scotland. Furthermore GPs are dso the main source in the rurd areas within
the countries. For example, in the Kilmarnock region in Scotland the first
diagnosis is dways done by a GP and is confirmed in only 50 per cent of the
cases by a specidigt. The same stuation can be found in the rurd region of
Pyhésdmi in Finland, 80 per cent of the diagnoses are made by GP, and only
onefifth of these are confirmed by a specidig. Findly there is dso an age
effect; for example in Helsinki for people aged under 80, 95 per cent of the
patients are seen by a gpecidist (manly a neurologist), while if the patient is
over 80 years of age, diagnosis is only done by the GP. Some respondents
have told us that with the new drugs on the market, there could be a greater
reliance on the diagnods by a specidig in the framework of hospitals and
clinics. The same istrueif the patient lives near amemory dlinic.

5. Heterogeneity in AD

In addition to age and gender which have been well documented, other
factors have been shown to be associated with AD. Once again association is
not causdlity, but taking account of the fact that associations are usualy due to
common causes or to causd relationships between the variables examined,
associations can point out paths for future research. In some cases, some risk
factors have even been pointed out. For example, there are specific genetic risk
factors in the fiedd of AD. It is now clear that carrying gpolipoprotein E
(APOE) is a relatively important genetic determinant for the onset of this
disease. Therisk of AD for carriers of one dlele 4 of APOE (APOE* 4) is1.7
times increased, while carriers of two APOE*4 dldes have a 6.2 increase in
risk. The APOE*4 dlde could explain up to 15 per cent of the incidence of the
disease (Van Duijn, 1998).

Other factors are also associated with AD. For example, head injuries
have been found to increase the risk of AD. There is dso evidence for a link
between vascular risk factors, vascular dementia, and AD. Estrogen use could
possibly reduce awoman's risk of AD but not al results concur. Non-steroidal
anti-inflammatory drugs could possibly prevent or treat AD, as inflammatory
processes may contribute to neurond dysfunction and degeneration. Other
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factors such as duminium intake, aspirin use, or age of the parents have dso
been examined but results are not always conclusive?.

Severa behaviourd factors seem to be associated with AD. One such
factor is smoking. Though the latter has not been pointed out in dl sudies, it
now seems quite clear, thanks to the Rotterdam Study, that there is a Significant
increase in the risk of AD for smokers. However, the converse seems true for
the carriers of the APOE*4 alele. The Rotterdam Study has found out thet the
increase in risk was particularly present for smokers without the APOE*4 dlde
(Ott e d., 1998; Altmann, 1998). The same Rotterdam Study has
demonstrated that the intake of dietary saturated fat is dso arisk factor for the
incidence of dementia. In particular, fish consumption, which is a source of
polyunsaturated fatty acids, is inversaly relaed to the incidence of AD (Kamijn
et a., 1997). Furthermore, the PAQUID study conducted in France, in the
Bordeaux region, has shown that moderate wine consumption is aso
asociated with a lower risk of AD (Dartigues, 1998). We therefore
recommend to the readers of this report to stop smoking, eat fish, and... drink
winel More serioudy, it is interesting to note that the same three factors have
been shown to have an impact on cardiovascular diseases (CVD). Asthe rda
tionship between vascular disorders and AD has been pointed out above, it
should not be surprisng that some of the factors leading to CVD could dso
cause AD.

The fina factor which will be consdered here is education. Most
studies have indeed shown thet there is an inverse relationship between the level
or length of on€e's education and the probability of developing AD. Obvioudy
when consdering the impact of education on AD, one has to take account of
the fact that better educated people could more essly pass the
neuropsychological tests than those with alesser education (Henderson, 1995).
Education- free tests have however been developed and the role of education
seems therefore to be red. This effect is furthermore not due to confounders
such as CVD (Ctt et d., 1995). In their study of the prevaence of AD in
Shanghai (Zhang et a., 1990) invoked the possibility of alower "brain reserve"
for people with less education, dlowing the symptoms of AD to gppear a an
earlier date during disease progresson. Education would therefore not only
provide a reserve compensating for neuropathologica changes due to AD, but
it would aso delay the onset of its clinical manifestations (Stern et d., 1992).

2 The PAQUID study in the South-West of France has recently pointed out once again,
on the epidemiological level, the role of aluminium in the etiology of AD.
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We sugges, following Kaizmann (1993), that the inverse relationship
between education and incidence of AD could be due to the postive
relationship between education and plagticity of the brain. Education would
increase synaptic dendity, leading to the delay of symptoms by severa years.
As AD leads to a degeneration of neurons and synapses, development of
synaptic densty would contrebalance to some extent the process. Other
cognitive activites would lead to the same result. It has been shown, for
example, that more cognitive demanding occupations are negatively related with
the incidence of dementia (Stern et a., 1994). It is well known that cerebrd
plagticity a young ages is highly dependent upon the quantity and qudity of the
gimuli in the environment (Boisacg-Schepens and Crommelinck, 1996). Is this
relationship only limited to very young ages or can we expect improving brain
pladticity at higher ages ill? Studies conducted during the past years on second
language acquigition and violin playing, for example, have clearly shown that
these activities lead to cortical reorganisation (Elbert et d., 1995; Kim et d,
1997). Padtic changes in the cortex are therefore not limited to childhood and
can dso be experienced a later ages. It is therefore conjectured that the
process of AD could be delayed a a very early stage by developing the
patient's brain pladticity, in addition to his adoption of other individua coping or
re-educationa strategies based on eg. mental imagery (such as face-name),
retrieval practice, or the use of memory note-books (for an overview, see Van
der Linden 1995). On-going research a our University (Laboratory of
Neurophysiology) and othersis currently testing this assumption.

Conclusion

In this paper we have shown that the evauation of the prevaence and
incidence of AD requires population-based surveys such as those conducted in
the framework of the EURODEM project. Death due to AD can possibly be
measured if the deeth certificate contains both the underlying causes of death
and the associated causes, and if the information is confirmed by an autopsy.
Hospital statistics can aso be collected, especialy now that the ICD-10 deals
specificaly with AD. As many patients are not hospitaized, hospitdization rates
for AD remain much lower than the incidence rates for this disease. However,
the medicdisation of AD, especidly if new drugs gppear on the market, would
require a battery of tests and exams which normally would be carried out in
hospitals. In any case, it would be useful to obtain data on out-patients both for
public and private hospitds, as these could sgnificantly improve the datistics.
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The survey among the Alzheimer Associations has shown that most patients are
cared for a home by their family. The development of day-care centers a a
reasonable cost can be recommended in this case. Most diagnoses are made
by a specididt, especidly in the urban areas and a rdatively young ages.

Findly, on the basis of the exigting literature the heterogeneity of the disease has
been stressed. In particular, education seems to be highly associated with AD,

the reason probably being that it develops the pladticity of the brain. Stimulating
environments could therefore possibly protect and delay the symptoms of AD.
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