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Preface

The increase in the absolute and relative number of elderly people will be
accompanied by a significant rise of the number of people with dementia.
Since life expectancy at all ages is increasing faster in developing countries,
the number of people with dementia will grow faster there.

The spreading of HIV infection and the prolonged survival of patients
with AIDS and with other chronic diseases will further increase the number
of cases of dementia. It has been estimated, for example, that—unless new
and effective treatments are applied on a large scale—the number of people
with dementia in Africa will, in a few years, exceed the total number of
hospital beds on the continent.

Due to its progressive and disabling course, dementia also places an
enormous burden on families and other carers, so that the losses in social
and economic productivity due to dementia far exceed the estimates based
on the epidemiological investigations of the disorder.

On the other hand, our knowledge of dementia has significantly
increased. The diagnosis of the dementia syndromes has been considerably
refined. New types of the disorder, such as the Lewy body dementia, have
been described. Our understanding of the risk factors and the pathogenesis
of Alzheimer’s disease has considerably improved. Clinical and neuropsy-
chological tools for the early diagnosis and the staging of dementia have
been developed, and their usefulness in ordinary practice has been demon-
strated. Promising leads for pharmacological treatment have been devel-
oped, and much has been done to facilitate the life and work of carers, by
increasing training and support programmes in numbers and quality in
many countries. Psychosocial interventions have also been developed and
seen to be helpful in maintaining a person with dementia at a particular
level of functioning without further loss and in improving the quality of life
of the patients and their caregivers.

The application of new knowledge in clinical practice, however, remains
inadequate almost everywhere in the world. In many countries, the vast
majority of people with dementia derive no benefits from the above-men-
tioned advances and their living conditions are often extremely poor. Many
live with their families without any kind of support from the health care
system.

Psychiatrists are, on the whole, much less skilled in the early diagnosis
and proper management of dementia than in the diagnosis and treatment of
other disorders, such as depression or schizophrenia. The awareness of
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available psychosocial interventions is scarce and the pharmacolo-
gical treatment is often inappropriate.

The WPA series Evidence and Experience in Psychiatry has been initiated as
part of the effort of the World Psychiatric Association to bridge the gap
between research evidence and clinical practice concerning the most pre-
valent mental disorders. Because of its increasing frequency, severity and
ubiquity, and because the application of knowledge is so limited, dementia
should be a priority for research, teaching and care. We hope that this
volume will contribute to making it such.

Mario Maj
Norman Sartorius



CHAPTER

1

Definition and Epidemiology of
Dementia: A Review

A. Scott Henderson and Anthony F. Jorm

National Health and Medical Research Council, Centre for Mental Health Research, The
Australian National University, Canberra, Australia

INTRODUCTION

Dementia is a disorder of the brain. This is an important assertion to
make from the outset, because many members of the general public and
even some health professionals still believe something else. Some attribute
the cognitive and behavioural changes to senility. Others believe that
the impaired memory is due to past psychic traumas which, if talked
through, will bring cure. But the behavioural changes in dementia are
not under conscious control, nor are they due to laziness or “letting go”.
In this review, an account is given of what dementia is, its course and how
it is distributed in the population. Dementia must have been affecting
people ever since humans began to survive in appreciable numbers
into old age. But it is a condition that has come into prominence only during
the late twentieth century, because of the unprecedented increase in
the numbers of people all over the world who survive to become very
elderly.

“Dementia” originally meant “out of one’s mind”, from the Latin de
(out of) and mens (the mind). Early in the nineteenth century, Esquirol [1]
gave a succinct definition of dementia as ““a cerebral affection...char-
acterised by a weakening of the sensibility, understanding, and will”
(cited by Caine et al [2]). In describing with such words how the condition
can be recognized, Esquirol drew attention not only to the cognitive features
of the disorder, with impairment of memory and thinking in day-to-day life,
but also to its other manifestations, such as apathy, deterioration in social
behaviour, occasional aggressiveness, delusional ideas and hallucinations.
These show how widespread the changes are in the brain. The impact of

Dementia, Second Edition. Edited by Mario Maj and Norman Sartorius.
© 2002 John Wiley & Sons Ltd. ISBN:H)-470-84963-0



2 DEMENTIA

dementia on individuals, families and communities has been profound, and
this will continue until dementia can not only be effectively treated, but
prevented.

DEFINITION OF DEMENTIA

Following extensive consultations with experts in some 40 countries, the
World Health Organization (WHO) published the Clinical Descriptions and
Diagnostic Guidelines for Mental and Behavioural Disorders, as part of the
International Classification of Diseases (10th Revision) (ICD-10) [3]. This was
followed by the more compact Diagnostic Criteria for Research [4]. A sum-
mary of the ICD-10 Diagnostic Guidelines for dementia [3] is that each of the
following should be present:

1. A decline in memory to an extent that it interferes with everyday
activities, or makes independent living either difficult or impossible.

2. A decline in thinking, planning and organizing day-to-day things, again
to the above extent.

3. Initially, preserved awareness of the environment, including orientation
in space and time.

4. A decline in emotional control or motivation, or a change in social
behaviour, as shown in one or more of the following: emotional lability,
irritability, apathy or coarsening of social behaviour, as in eating, dres-
sing and interacting with others.

The diagnostic criteria for dementia are essentially similar in the Diagnostic
and Statistical Manual (4th edition) of the American Psychiatric Association
(DSM-1V) [5], although the two systems may give somewhat different pre-
valence estimates, even when they are applied to the same data from the
same population. The evidence so far is that the ICD-10 criteria are more
strict and therefore identify fewer cases [6,7].

Differential Diagnosis

There are several disorders that may present with clinical features similar
to dementia. Some of them may even co-occur with dementia. Because
they call for different treatment and have a very different course, it is
of the greatest importance that clinicians be able to identify these alter-
native diagnoses and distinguish them from dementia. The WHO
Guidelines [3] recommend that the following alternative diagnoses be
considered:
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1. A depressive disorder, which may exhibit many of the features of an
early dementia, especially memory impairment, slowed thinking,
apathy and lack of spontaneity.

2. Delirium, which typically is acute in onset with clouding of conscious-

ness, fluctuating in degree.

Mild or moderate mental retardation.

4. States of subnormal cognitive functioning attributable to a severely
impoverished social environment and limited education.

5. latrogenic mental disorders due to medication.

W

The Continuum of Normal Ageing, Cognitive Impairment and
Dementia

Although persons with a dementia are often spoken of as though they
were a qualitatively different group from the normal elderly, there is no
evidence for a discrete break between the two. Yet it is often implied in
clinical and administrative circles that elderly persons fall into two neat
groups: those with and those without dementia. In some ways, dementia in
the elderly represents an exaggeration of certain cognitive and behavioural
changes that commonly occur with ageing. There is a continuum from
normal functioning through to severe dementia. A useful scheme for
describing the stages of dementia is that proposed by Berg [8]. This can be
applied cross-sectionally to all the elderly in a community, or those in some
form of care. But it can also be applied to determine the progression of
cognitive and behavioural changes in a cohort of the elderly followed over
time. Berg’s table summarizing the clinical and social features is shown in
Table 1.1.

The majority of elderly persons come under the first column in Table 1.1
and have no dementia. They are by far the largest group. There are then
those who have some changes in memory and thinking, sometimes
with very mild changes in behaviour and personality as well. There is
no doubt that nearly all people undergo a deterioration in memory and
a slowing of mental processes in very late life, and some experience
these changes earlier than others for reasons that are not yet well-under-
stood. Various terms have emerged to describe such states. The term
“benign senescent forgetfulness” was introduced by Kral [9] to describe
one group of such states. Although it was not well defined by him, the term
has persisted because it fulfils a need and has no sinister connotations.
Other concepts have since been introduced. “’Age-associated memory
impairment” [10] has been shown to be an unsatisfactory construct.
Christensen ef al [11,12] showed that the ICD-10 experimental entity called
“mild cognitive disorder” is not really a syndrome in its own right,
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but correlates with affective and other non-cognitive factors. But there is
surely some face validity in the proposition that there is a state of progres-
sive cognitive decline which people traverse on their way to eventually
fulfilling the diagnostic criteria for a dementia. For this reason, it will be
important to assess the validity and natural history of the entities called
“mild neurocognitive disorder”” and ‘‘age-related cognitive decline” pro-
posed in the DSM-IV. A useful review of this important issue has been
provided by Ritchie et al [13].

There is then the older person who goes to a doctor or clinic complaining of a
failing memory. With the greater public awareness of dementia that
has emerged in recent years, such complaints have become more frequent,
particularly where the individual has some personal experience of others
with a dementia. The crucial question is whether there is objective evidence
of decline in memory and/or other cognitive processes. If there is, then
the complaint indicates that the individual has been aware of the deteriora-
tion. While this is recognized as happening in the earlier stage of Alzheimer’s
disease, there is now abundant evidence from surveys of the elderly in
the general population that memory complaints are more often a
symptom of being depressed in mood than a pointer to an incipient dementia
[14-18]. By contrast, among persons going to doctors, it seems that
the complaint can sometimes be a predictor of further decline in memory
and thinking [19,20]. The conclusion from this research is that people
who complain of a failing memory deserve to be assessed further, to see if
they are also depressed in mood, or if there is objective evidence of cognitive
decline.

For dementia itself, there are three levels in Berg’s Clinical Dementia
Rating (CDR) (Table 1.1): mild, moderate and severe. This description is in
step with the levels specified in the ICD-10 Diagnostic Criteria for Research [4].
Unfortunately, the three adjectives—mild, moderate and severe—are not
always used consistently within one country, let alone between countries.
As a result, what one clinician may say is mild dementia, another may call
moderate. It is very important that clinicians and administrators use the
same words consistently. The most appropriate standards are those in the
ICD-10, because they are truly international in the way they have been
agreed upon.

DEMENTIA SYNDROMES

Numerous dementia syndromes can occur in the elderly. The most
common is Alzheimer’s disease (AD), followed by vascular dementia,
mixed dementia, Lewy body dementia and then the fronto-temporal
dementias.
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Dementia in Alzheimer’s Disease (AD)

Until around 1970, AD was thought to be a rare dementia affecting people
under 65. At that time, the common senile dementia of the elderly was
believed to be due to arteriosclerosis causing a slow strangulation of the
brain’s blood supply. However, following the important neuropathological
study of Tomlinson et al [21], it was established that persons with senile
dementia had the same brain changes as in AD. Following this work, the
term “‘senile dementia of the Alzheimer type” (SDAT) was often used to
describe elderly cases with Alzheimer brain changes. However, in recent
years the term ““Alzheimer’s disease’” has come to be used to refer to all
cases, irrespective of age. The account which follows is based on the Clinical
Descriptions and Diagnostic Guidelines of the ICD-10 [3].

AD has characteristic neuropathological and neurochemical features. It is
usually insidious in onset and develops slowly but steadily over a period of
years. The onset can be in middle adult life or even earlier (AD with early
onset), but the incidence is higher in later life (AD with late onset). In cases
with onset before the age of 65-70, there is the likelihood of a family history
of a similar dementia, a more rapid course, and prominence of features of
temporal and parietal lobe damage, including dysphasia or dyspraxia. In
cases with a later onset, the course tends to be slower and to be character-
ized by more general impairment of higher cortical functions. McKhann et al
[22] have also provided guidelines to the clinical diagnosis of AD. Dementia
in AD is at present irreversible.

The changes in the brain revealed by magnetic resonance imaging (MRI)
are shown in Figure 1.1. This shows T1-weighed MRI coronal sections of the
brains of two persons: on the left a normal; on the right, a 75-year-old man
with moderately severe AD. Features to note in the latter are the generalized
widening of the sulci, marked 1; the considerable enlargement of the lateral
ventricles, marked 2; and, most notable of all, the pronounced bilateral
atrophy of the hippocampus, marked 3. The hippocampal atrophy is an
early and sensitive feature of AD, the hippocampus being important for
memory function.

Vascular Dementia

This group of dementias result from strokes destroying areas of the brain
that subserve memory and intelligence. These events can be acute, or can
take place more gradually and cumulatively. Dementia may follow several
small strokes (multi-infarct dementia), or a single infarct or inadequate
blood flow (ischaemia) to a critical brain area. In subcortical vascular
dementia, ischaemic changes take place in the deep white matter of the
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FIGURE 1.1 T; weighed magnetic resonance imaging coronal sections of a normal
brain (on the left) and of the brain of a 75-year-old man with Alzheimer’s disease (on
the right)

cerebral hemispheres. Where diffuse demyelination of the white matter
occurs, it is termed Binswanger’s encephalopathy.

Vascular dementia is distinguished from dementia in AD by its history of
onset, clinical features and subsequent course. Typically, there is a history of
transient ischaemic attacks with brief impairment of consciousness, fleeting
pareses, or visual loss. The dementia may also follow a succession of acute
cerebro-vascular accidents, or, less commonly, a single major stroke. Some
impairment of memory and thinking then becomes apparent. Onset, which
is usually in later life, can be abrupt, following one particular ischaemic
episode, or there may be more gradual emergence. The dementia is usually
the result of infarction of the brain due to vascular disease, including
hypertensive cerebrovascular disease. The infarcts are usually small but
cumulative in their effect.

Vascular dementia is diagnosed when a person shows evidence of demen-
tia, together with the following features [4]:

1. Deficits in higher cognitive functions are unevenly distributed, with
some functions affected and others relatively spared. Thus, memory
may be quite markedly affected, while thinking, reasoning and informa-
tion processing may show only mild decline.
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2. There is clinical evidence of focal brain damage, manifest as at least one
of the following: unilateral spastic weakness of the limbs; unilaterally
increased tendon reflexes; an extensor plantar response; or pseudobul-
bar palsy.

3. There is evidence from the history, examination or tests of significant
cerebrovascular disease, which may reasonably be judged to be aetiolo-
gically related to the dementia (e.g. a history of stroke or evidence of
cerebral infarction).

Mixed Dementia

It is quite common for features of both AD and vascular dementia to be
present in the same person at the same time, and it may be difficult to
determine which came first. Hofman ef al [23] have shown that vascular
factors play a significant role in the development of AD.

Dementia with Lewy Bodies

Lewy body dementia is a relatively recent addition to the types of dementia,
but may be more common than first thought, possibly accounting for 10-
15% of all dementias. It is characterized by a progressive course. In addition,
there is variability in attention and alertness, visual hallucinations and
parkinsonism. The diagnostic criteria were first proposed by McKeith et al
[24,25]. There may be falls or transient loss of consciousness, delusions and a
sensitivity to neuroleptic drugs. The latter include the newer atypical anti-
psychotics. Subsequent work has shown that the diagnostic criteria needed
better sensitivity [26]. McKeith et al [27] have now brought out improved
criteria, reached by international consensus. A concise overview of the latest
information on Lewy body dementia by McKeith et al [28] lays emphasis on
the clinical importance of making the diagnosis correctly. This is because it
allows identification of patients who are at risk of severe adverse reactions
to neuroleptics, but who may benefit considerably from drugs that enhance
cholinergic neurotransmission.

Other Causes of Dementia

Less common causes of dementia include Parkinson’s disease, severe alco-
hol abuse, Creutzfeldt-Jakob disease, Huntington’s disease, Pick’s disease



DEFINITION AND EPIDEMIOLOGY: A REVIEW 9

and the increasingly recognized frontal or fronto-temporal lobe dementias.
In the frontal lobe group, the typical picture is of a slowly progressive
dementia dominated at first by personality and behavioural changes with
disinhibition, apathy, stereotypy and lack of insight [29]. Memory and
spatial function are relatively spared.

Dementia Due to AIDS

A dementia syndrome can develop in persons suffering from AIDS [30].
This usually begins in the later stages of the disease, progressing quickly
over a few weeks or months to death. Dementia from AIDS is found almost
exclusively in younger adults rather than the elderly.

WHAT HAPPENS OVER TIME? THE COURSE OF
DEMENTIA

All of the dementias are progressive disorders, but there can be great
variability in the course, as Hope et al [31] have emphasized on the basis
of their longitudinal study of 100 cases. From a social and public health
perspective, the most significant fact is that people with dementia are
surviving longer than earlier in the twentieth century [32]. In vascular
dementia, a person may show some impairment in memory and behaviour,
but get no worse unless another episode occurs, when the blood supply is
further reduced. Likewise, in AD, some may become worse quite rapidly—
over 2-3 years—while others may have a much slower course over a decade
or more. In general, dementia takes about 7 years from being first recog-
nized to the advanced stages. At present, clinicians are not able to predict
the prognosis with any accuracy in AD. The 5-year prospective study by
Becker et al [33] of 204 patients, initially diagnosed as having AD, found that
the accuracy of these baseline diagnoses was 86%, rising to 91% with follow-
up information. The criterion was neuropathology post-mortem.

For cognitive decline not amounting to dementia, a better understanding
of the ageing process is being acquired. In one community-based survey,
studying changes in cognitive function in some 730 older persons over a
period of 3-4 years, cognitive performance deteriorated steadily with
age, but there was marked variability between individuals. Decline did
not differ in men and women, but was almost universal in persons over
85 years [34]. There are some promising developments in finding drugs that
may slow the progress in AD and in vascular dementia. It may even be
possible soon to identify who is most likely to respond to particular medica-
tions. A possibility with particular public health appeal is to immunize
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people as younger adults to block the deposition of f-amyloid protein in the
brain [35].

THE PREVALENCE AND INCIDENCE OF DEMENTIA

Prevalence and incidence may be understood using the analogy of a gran-
ary. The amount of cereal in the granary at a particular time corresponds to
the prevalence, while the rate of intake to the granary is analogous to the
incidence, and survival is the length of time a grain of cereal remains in the
granary.

Estimating Prevalence Rates

To determine how many persons there are in a particular community who
have a dementia is a disarmingly simple ambition. But it requires the
following: a research team, including some clinicians; the capacity to
identify the true denominator, which is all persons aged, say, 70 years and
over, in a defined geographic area, including their year of birth, so that
age-specific estimates can be made; a method for sampling these elderly
persons, so that each has an equal probability of being assessed; and an
instrument for accurately ascertaining who has the features for dementia
specified in ICD-10 or DSM-IV. It is not possible to determine the presence
of dementia by interviewing only the elderly person: to establish decline
in cognitive performance or change in behaviour, collateral information
is necessary, usually obtained from a relative. Then, if the study seeks
to estimate the prevalence of specific dementias such as AD, further
clinical information is needed, ideally obtained by a standardized exam-
ination by a clinician. Few groups have such resources. In short, any
survey of dementia and cognitive decline in the community elderly is
extremely demanding on resources, infrastructure and experience in meth-
odology.

Despite these awesome requirements, over 100 studies have been
reported from throughout the world estimating the prevalence of dementia
in general population samples. Because the number of studies is so large,
researchers have carried out meta-analyses in which the data from a group
of studies are pooled to arrive at better estimates of prevalence. There have
now been three such meta-analyses. These have focused on those studies
which report prevalence rates for specific age groups (e.g. 65-69, 70-74,
etc.), rather than for the elderly as a total group. Studies of the elderly as a
total group hide the fact that prevalence is much higher in the “old-old”
than in the “young-old”. They are therefore of much less value.
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TABLE 1.2 Prevalence rates (%) for dementia estimated from three different
meta-analyses

Age group Jorm et al [36] Hofman et al [37] Ritchie et al [38] Ritchie and

(years) Kildea [39]
60-64 0.7 1.0 0.9 -
65-69 14 14 1.6 1.5
70-74 2.8 4.1 2.8 3.5
75-79 5.6 5.7 49 6.8
80-84 11.1 13.0 8.7 13.6
85-89 23.6* 24 5% 16.4* 22.3
90-94 33.0
95-99 44.8

* Rates for ages 85+.

In the first meta-analysis, Jorm et al [36] used data from 22 studies from
throughout the world. They found that the actual prevalence rates differed
greatly from study to study, but underlying all studies was a consistent
trend for prevalence to increase exponentially with age. The prevalence rate
for dementia was found to double with every 5.1 years of age. The expo-
nential rise was somewhat steeper for AD (doubling every 4.5 years of age)
than for vascular dementia (doubling every 5.3 years of age). The implica-
tion of these findings was that there is no single set of “true” prevalence
rates. The prevalence rates found in a particular study will be affected by the
methodology used, in particular where the boundary between dementia
and normal ageing is placed. However, it is possible to give a summary of
age-specific prevalence rates which reflects the average across the studies.
These average prevalence rates are shown in Table 1.2.

The second meta-analysis, by Hofman et al [37], pooled data from 12
European studies carried out between 1980 and 1990. This meta-analysis
differed from the first one in that it excluded non-European and older
studies. Nevertheless, as shown in Table 1.2, the estimated prevalence
rates were strikingly similar to the ones derived from the earlier meta-
analysis.

The third meta-analysis, by Ritchie ef al [38], used data from three studies
which had been carried out since 1980 and which used the DSM-III
diagnostic criteria for dementia. By restricting the studies to those which
used the same diagnostic criteria, the authors found much less variability
in prevalence rates than had Jorm et al [36]. Surprisingly, they also found
lower prevalence rates in the upper age ranges than had the other two
meta-analyses. However, the number of studies included was small.
The estimated prevalence rates from Ritchie et al [38] are also shown in
Table 1.2.
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Later, Ritchie and Kildea [39] carried out a meta-analysis of nine studies
that used DSM-III criteria and included samples of people aged over 80.
Their aim was to more precisely estimate prevalence rates at extreme
ages. The rates from these studies are also shown in Table 1.2. Ritchie
and Kildea fitted various curves to the data and found that the rise in
prevalence was not exponential over age 95, but showed some levelling
off. They found that a modified logistic curve provided the best fit to the
data. However, as can be seen in Table 1.2, the rates up to age 85+ are very
close to those of Jorm et al [36] and Hofman et al [37], but higher than those
of Ritchie ef al [38].

Prevalence Rates of Alzheimer’s Disease (AD)

There have also been several meta-analyses focusing specifically on AD.
In the first of these, Rocca et al [40] pooled data from six European studies.
The rates were 0.3% at 6069 years, 3.2% at 70-79 years and 10.8% at 80-89
years.

The second meta-analysis, by Corrada et al [41], analysed 15 studies using
a logistic model. They found considerable variability between studies,
depending on the methodology used. However, the odds of having AD
increased by 18% for every year of age. Actual rates for each age group were
not reported.

The most recent meta-analysis, by the US General Accounting Office [42],
involved fitting a logistic model to data from 18 studies. They found that the
rates doubled with every 5 years of age up to age 85 and were higher in
women than men. Table 1.3 shows the rates for all levels of severity and for
moderate-severe cases for specific age groups.

TABLE 1.3 Prevalence rates (%) for Alzheimer’s disease estimated
from a meta-analysis by the US General Accounting Office [42]

All severity levels Moderate-severe cases
Age (years) Males Females Males Females
65 0.6 0.8 0.3 0.6
70 1.3 1.7 0.6 1.1
75 2.7 3.5 1.1 2.3
80 5.6 7.1 2.3 4.4
85 11.1 13.8 4.4 8.6
90 20.8 252 8.5 15.8
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Prevalence of Dementia in Younger Persons

It can be inferred from Table 1.2 that dementia is rare below the age of 60.
Nevertheless, this younger group is an important one to consider, because
they have somewhat different service needs. While the prevalence of
dementia in older people is best estimated by community surveys, this
method is not suitable for rare disorders, because of the very large sample
that would be required. For younger people, we must rely on counting cases
that have come to medical attention. Since these younger individuals will in
most industrialized countries receive thorough medical investigation, this
approach to estimating prevalence is quite reasonable. Table 1.4 shows data
on dementia below age 60 from a medical case register in Rochester in the
United States [43].

Projected Increases in Prevalence

Because the world’s population is progressively ageing, more people are
falling into the age groups where dementia prevalence is highest. Thus, the
ageing of the population will in itself produce a large increase in the number
of dementia cases, even without any change in the age-specific prevalence
rates. Jorm and Korten [44] have used their meta-analysis of prevalence to
project future increases in dementia cases by applying it to suitable age-
specific population projections. The method they used does not need to
assume particular age-specific prevalence rates (like those in Table 1.2),
but only that the increase in prevalence rate with age is exponential in
form, with a doubling every 5.1 years of age. This method can be applied
to various countries even if their absolute prevalence rates are very differ-
ent.The method gives the percentage increase in dementia cases over a base
year. It is instructive to compare the projected increase in dementia cases for
more developed and less developed countries. This can be done by applying

TABLE 1.4 Prevalence rates for dementia below age
60 in Rochester, USA (according to Kokmen et al [43])

Age group Prevalence of dementia

(years) (per 100000 population)
0-44 0

45-49 77

50-54 40

55-59 86
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FIGURE 1.2 Projected increases in dementia cases, elderly population and total
population for the more developed countries and less developed countries, 1990-2030
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FIGURE 1.4 Projected increases in dementia cases, elderly population and total
population for four less developed countries, 1990-2030

the prevalence rates from the Jorm et al [36] meta-analysis to the latest
United Nations’” population projections for various countries [45].
Figure 1.2 shows the results. It can be seen that the more developed
countries are projected to have low total population growth, but a sharp
rise in the number of elderly and even greater rise in people with
dementia. This is because the old-old, who are most likely to suffer from
dementia, are expected to increase at a faster rate than either the total
population or the young-old. The less developed countries will experience
much greater growth in total population, but an even steeper growth in
the elderly and people with dementia. Figures 1.3 and 1.4 show the projec-
tions for some specific countries. These projections make clear that
the biggest growth in dementia for the twenty-first century will be in the
less developed countries which currently have predominantly young
populations.
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Is Prevalence or Incidence Changing?

All these projections assume, of course, that the age-specific prevalence
rates for dementia do not change in the future. If either the incidence rate
or the survival duration of dementia were to change, then so would the
prevalence rate. Whether there will be future changes in incidence or sur-
vival is unknowable, although there is the hope that prevention programs
will eventually reduce incidence. However, we can look back for any trends
of this sort in the recent past. Studies from Sweden [46] and the USA [47]
have failed to find any changes in incidence over recent decades, although
one American study showed a slight increase in the prevalence of cases
coming to medical attention during the 1980s [48]. The authors of this study
concluded that the increase in prevalence could be due to better recognition
of dementia by physicians and families rather than any true increase.

Incidence of Dementia

Incidence studies are much scarcer than prevalence studies, undoubtedly
because such studies are costly and take many years to complete. However,
the number of studies has now cumulated to the point where meta-analyses
are possible. The first of these was carried out by Jorm and Jolley [49] and
involved 23 studies. Data were pooled separately for different regions of the
world and for males and females. Incidence was found to rise exponentially
with age up to 90 years, after which there were insufficient data to draw any
firm conclusions. Table 1.5 shows the results for dementia and Table 1.6
for AD.

TABLE 1.5 Incidence rates (%) for dementia from two meta-analyses

Age group Europe  Europe USA East Asia  All cases **
(years) mild +* moderate +* moderate +* mild +*

55-59 - - - - 0.03
60-64 - - - - 0.11
65-69 0.91 0.36 0.24 0.35 0.33
70-74 1.76 0.64 0.50 0.71 0.84
75-79 3.33 117 1.05 1.47 1.82
80-84 5.99 2.15 1.77 3.26 3.36
85-89 10.41 3.77 2.75 7.21 5.33
90-94 17.98 6.61 - - 7.29
95+ - - - - 8.68

* According to Jorm and Jolley [9].
** According to Gao et al [50].
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TABLE 1.6 Incidence rates (%) for Alzheimer’s disease from two meta-analyses

Age group  Europe  Europe USA  USA East Asia  All
(years) mild moderate mild  moderate mild cases **
+* _"_* +* +>(' +>('

60-64 - - - - - 0.06
65-69 0.25 0.10 0.61 0.16 0.07 0.19
70-74 0.52 0.22 111 0.35 0.21 0.51
75-79 1.07 0.48 2.01 0.78 0.58 1.17
80-84 2.21 1.06 3.84 1.48 1.49 2.31
85-89 4.61 2.26 7.45 2.60 3.97 3.86
90-94 9.66 477 - - - 5.49
95+ - - - - - 6.68

* According to Jorm and Jolley [9].
** According to Gao et al [50].

The second meta-analysis, by Gao et al [50], was carried out at the same
time as the first, but involved only the 12 studies that used the DSM-III or
DSM-III-R criteria for dementia and the National Institute of Neurological
and Communicative Disorders—Alzheimer’s Disease and Related Dis-
orders Association (NINCDS-ADRDA) criteria for AD. The rise in incidence
with age was not found to be exponential, with some slowing of the rate of
increase at older ages. Table 1.5 shows the estimated rates for dementia and
Table 1.6 for AD. The differences between the two meta-analyses result
because Gao et al pooled data for different levels of severity and different
regions of the world, while Jorm and Jolley separated them. It can be seen
from the tables that the rates of Gao ef al fall in between the mild+ and the
moderate+ rates of Jorm and Jolley.

Survival with Dementia

Although dementing diseases are often not listed on death certificates
as causes of death, they clearly reduce a person’s life expectancy.
Published studies consistently show a reduction in survival. Table 1.7
shows the results of an American study of survival based on a medical
case register for the city of Rochester. It can be seen that people with
dementia had poorer survival than others of the same age and sex. Recent
studies comparing survival in AD and vascular dementia indicate that
survival is poorer for the latter group [51]. In people with AD, survival is
shorter for older cases than for younger ones, as might be expected, but
the reduction in life expectancy is proportionately greater for the early-onset
cases.
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TABLE 1.7 Survival in dementia cases from the point of medical
detection (adapted from Schoenberg et al [52])

1 year (%) 5 years (%) 10 years (%)
Survival of people 93 49 16
with dementia
Expected survival 92 64 37

in population

RISK AND PROTECTION FACTORS FOR DEMENTIA

One way of stemming the rising tide of dementia cases would be to find
effective methods of preventing the diseases that result in dementia. A
reduction in the prevalence rate for dementia would help to counteract the
increase due to an ageing population. We must therefore ask whether
prevention of dementia is a possibility.

If the causes of dementia in the elderly were understood, it would
be possible to use this knowledge to develop preventive strategies. How-
ever, even in the absence of a full understanding of its causes, it is possible
to base prevention around factors known to increase or decrease the risk of
developing dementia. Some risk and protection factors cannot be easily
modified and so provide no basis for preventive action. For example, we
might know that a family history of dementia increases risk for AD, but
there is nothing we can do to modify this risk, at least so far. Gene therapy
for dementia remains a distant prospect. Some other factors are modifiable
and it is these that are important for prevention. This strategy is already
used to prevent other common health problems such as cancer and heart
disease.

Risk Factors for Alzheimer’s Disease (AD)

In recent years, a number of studies have been carried out to investigate
risk factors for AD. An international collaborative project has pooled the
data from many of these studies in order to allow a more powerful evalua-
tion of potential risk factors [53]. At this stage, we can say that there are only
four “confirmed” risk factors, where the evidence is beyond reason-
able doubt. However, there are several other ““possible” risk factors where
the evidence is less certain. There are also some factors that possibly
provide protection. Identifying these is particularly important for future
preventive efforts.
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Confirmed Risk Factors

Old age. This is by far the most important risk factor for AD. As discussed
earlier, the incidence of the disease rises sharply with age, at least up to
age 90. There is controversy about what happens in extreme old age.
Some authorities believe everyone would develop AD if they lived long
enough, whereas others believe that the incidence rate eventually levels
out and that some individuals will never develop the disease over a feasible
life-span.

Family history of AD. A family history of AD is probably the most import-
ant risk factor apart from old age. First-degree relatives (siblings and
children) of people with AD have around 3.5 times the risk of developing
the disorder themselves [54]. However, the actual percentage risk depends
on how long a relative lives. Someone with a family history of AD who lives
only to age 50 may have a lower risk than someone with no family history
who lives to 100. Table 1.8 shows the risk of first-degree relatives develop-
ing AD according to what age they live to.

There is also evidence that the risk to relatives varies depending on the
age at which the index case developed AD. Relatives of people developing
AD in their 40s or 50s have a greater risk than relatives of cases developing
the disease in their 80s. In rare families, AD shows an autosomal dominant
pattern of inheritance, meaning that a first-degree relative of someone
affected will have a 50% chance of developing the disease. These families
usually show onset of the disease in middle age. A number of genes have
now been identified which are responsible for the disease in these families
(see below).

TABLE 1.8 Risk that a first-degree relative of a patient
with Alzheimer’s disease develops the disease (adapted
from Lautenschlager et al [55])

Age relative lives to (years)  Risk to relative (%)

60 1
65 2
70 5
75 9
80 16
85 24
90 33
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Down’s syndrome. Chromosome 21 contains the 8-amyloid precursor gene
which plays an important role in the amyloid plaques that appear in the
brain in AD. Because people with Down’s syndrome have trisomy of chro-
mosome 21, they invariably develop the brain changes of AD by age 40.
However, the prevalence of AD is much less than 100% even by age 50 [56].

Apolipoprotein E (ApoE) and other genes. It is now known that some early-
onset cases of AD are caused by single genes [57]. The genes identified at
this stage are mutations of the f-amyloid precursor gene on chromosome 21
and of the presenilin genes on chromosomes 1 and 14. However, these genes
account for only a small percentage of AD cases. The vast majority, which
have onset after age 65, probably have complex causes involving both
genetic and environmental influences. It is now known that the apolipopro-
tein E gene (ApoE for short) on chromosome 19 is involved in these complex
cases. This gene has three different alleles, labelled €2, €3 and ¢4, with the &3
allele being the most common. Each person has two alleles, one of which is
inherited from the mother and one from the father. Thus, individuals may
have any of the following combinations of ApoE alleles: £2/¢2, £2/¢3, 2 /¢4,
£3/¢3, €3/¢4 and ¢4/e4. People with one ¢4 allele have an increased risk of
developing AD, while those with two &4 alleles have an even greater risk.
There is some evidence that the ¢2 allele is associated with a decreased risk.
A meta-analysis found that, in Caucasians, the ¢4/¢4 genotype was asso-
ciated with 15 times the risk compared to the common ¢3/¢3 genotype, while
the £3/¢4 genotype was associated with three times the risk [58]. Having an
§2/e2 or £2/e3 genotype reduced the risk by 40%. However, it must be
emphasized that the &4 allele is only a risk factor for AD, not in itself a
sufficient cause. Although individuals carrying two &4 alleles are at
increased risk, some do not develop the disease. Conversely, individuals
with no ¢4 alleles may still develop the disease. Because the relationship
between ApoE and AD is imperfect, determining a person’s ApoE genotype
is not recommended for predicting the future likelihood of developing the
disease [59]. There is debate about whether ApoE testing might be useful as
an adjunct in the diagnosis of AD in people already presenting with the
symptoms of dementia, particularly when current methods of diagnosis can
already be better than 85% accurate [60].

Other Possible Risk Factors

There are a large number of other possible risk factors for which the
evidence is still uncertain. These include national and ethnic background,
head trauma, aluminium in the water supply, occupational exposure to
electromagnetic fields [61], history of depression [62,63], family history of
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Down’s syndrome [53], herpes simplex infection [64], advanced maternal
age [65], fingerprint patterns [66] and hypothyroidism [67]. It is beyond the
scope of this report to examine all of these; only the first four are discussed
here because of the current scientific interest in them.

National and ethnic differences. Most of the research that has been carried
out on AD has been in countries with predominantly Caucasian popula-
tions. However, the incidence of AD could be different in other countries or
in other ethnic groups. This could be because of different environmental
exposures throughout life, including dietary patterns, or because of differ-
ent gene frequencies in the contrasted populations. A meta-analysis of
incidence studies found that East Asian countries had a lower incidence of
dementia, and a lower incidence of AD at younger ages, than countries with
predominantly Caucasian populations [49]. Japanese studies have often
found that vascular dementia is more prominent than AD [68]. However,
Japanese-Americans, who have oriental ancestry but have adopted Amer-
ican culture, are more like Caucasians in having a preponderance of AD
[69]. Recent studies in Japan indicate that the Japanese may have gradually
moved to the Caucasian pattern of dementia [70], although Hatada et al [71]
attribute the change largely to different ascertainment practices in recent
years. Overall, the findings suggest that there may be some important
genetic or environmental factors which produce a different pattern of
dementing diseases. Possible factors are the higher intake of salt in the
Japanese diet (predisposing them to high blood pressure and vascular
dementia) and the lower frequency of the ApoE &4 allele in the Japanese
(lowering their risk of AD).

Another interesting study has compared the prevalence and incidence of
dementia in Black Americans and Nigerians [72,73]. Both groups are of West
African ancestry, but they have very different lifestyles. The Nigerians have
been found to have a lower prevalence and incidence of AD and of demen-
tia generally.

The Cree Indians in Canada have also been found to have a lower pre-
valence of AD than White Canadians, but they did not differ in the prevalence
of all dementias because they had more alcoholic dementia [74]. It is import-
ant to note, however, that the Cree study has reported a lower prevalence of
AD, not a lower incidence. The difference in prevalence could be due to a
lower incidence in the Cree or to shorter survival after developing AD.

Ganguli et al [75] and Chandra et al [76] undertook a methodologically
sophisticated survey of 5126 individuals aged 55 years and over in Ballab-
garh, Northern India. By DSM-IV and NINCDS-ADRDA criteria, they
found a prevalence of only 1.07% (CI 0.72-1.53) for AD in persons aged 65
and over. Neither gender nor literacy were associated with prevalence, but
this rose with age for both AD and all dementias. Their conclusion was that
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the low prevalence compared to Western estimates could be due to shorter
survival of cases, but it is also possible that the incidence is lower, speculat-
ively attributable to differences in the underlying distribution of risk and
protective factors.

Head trauma. A few studies have found that AD cases are more likely than
normal people to have previously experienced a head injury with loss of
consciousness. It has also been found that f-amyloid can be deposited
extensively in the brain following severe head injury, supporting a role for
head trauma as a risk factor [77]. However, many other studies have failed
to support this link, although the trend of the data has been in the same
direction. Pooling of data from seven studies found that a history of head
trauma was 80% more common in AD cases than in normal controls [78].
Head trauma in the 10 years before onset of dementia was found to be more
important as a risk factor than head trauma earlier in life. Although the
pooled data support head trauma as a risk factor, it cannot be regarded as a
definite risk factor, because history of head trauma was ascertained by
reports of relatives rather than from medical records. It is possible that
relatives of demented people are more likely to remember incidents of
head trauma because it provides a plausible explanation for the dementia.
Two studies have looked at head trauma using medical records and have
found no link to AD [79,80]. However, a recent study suggested that head
trauma may be a risk factor only in individuals who carry the ApoE &4 allele;
in other individuals head trauma did not increase risk [81]. It has also been
found that f-amyloid was more likely to be deposited in the brain after
injury in persons who carried the ¢4 allele [82]. Such an effect might explain
the inconsistency in earlier research.

Aluminium. There is considerable controversy about the role of aluminium
in AD [83]. There is no doubt that accumulation of aluminium in the brain
due to environmental exposure has toxic effects, but the brain changes
involved are different from those found in AD. Aluminium is one of the
most abundant elements in the earth’s crust, so some degree of exposure is
inevitable. Average daily intake of aluminium has been estimated at
20.5mg, with 20mg coming from food, 0.5mg from fluid intake and
0.01mg from inhalation [84]. There are rare instances where individuals
have been exposed to very high levels of aluminium in their occupations.
For example, gold miners in Canada were required to inhale aluminium
powder in an attempt to prevent the lung disease silicosis [85]. These miners
were found to have a greater incidence of cognitive impairment than miners
who had not used the powder. However, there was no evidence of a specific
link to AD. Much of the research on aluminium and AD has centred on
aluminium in the water supply. Aluminium is naturally present in the
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water supply, but is also often added during water treatment as a flocculant
to improve the clarity of the water. Several studies have reported a higher
incidence of AD in regions with more aluminium in the water, particularly
if the water is also acidic. However, the methodology of these studies has
been criticized. One problem with the idea that aluminium in water could
be a risk factor is that water provides only a tiny percentage of the alumi-
nium in the diet. However, the aluminium added during water treatment is
soluble, unlike the aluminium which naturally occurs in water. In this
soluble form it may be more readily absorbed by the body. In some coun-
tries, the water supply authorities have closely monitored the evidence that
the aluminium added during treatment might conceivably contribute to
AD. Despite the weakness of the evidence, it might be prudent to keep the
aluminium content of drinking water as low as practicable [86]. Even
though the evidence is weak, we need to be cautious because of the wide-
spread public health risk if there is a link.

Electromagnetic fields. There is evidence from several studies that AD cases
were more likely to have worked in occupations where exposure to electro-
magnetic fields was high [87]. These occupations involve working with
electric motors very close to the body, and include carpenter, electrician,
machinist and seamstress. It has been hypothesized that electromagnetic
fields may upset intracellular calcium ion homeostasis, which may promote
the cleavage of amyloid precursor protein into f$-amyloid [61]. However,
other studies have not consistently supported an association [88,89]. What is
needed are studies that directly examine exposure to electromagnetic fields
rather than inferring exposure from the type of occupation.

Possible Protection Factors for Alzheimer’s Disease (AD)

Protection factors are those that are associated with a reduced risk of
developing a disease. At present, there are no factors which are definitely
known to provide protection against AD. However, there is suggestive
evidence about several, including use of anti-inflammatory drugs, use of
estrogen replacement therapy and a high level of education or intelligence.

Anti-inflammatory Drugs

These drugs include the non-steroidal anti-inflammatory drugs (NSAIDs)
and the steroids, commonly used to treat inflammatory diseases such as
arthritis. Several studies have been carried out looking at the association
between these drugs and AD. Pooling the data across the studies has
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indicated that individuals who take anti-inflammatory drugs over a long
period, or suffer from arthritis, may have nearly 50% lower risk of AD
[90,91]. However, because the studies have not consistently shown a protect-
ive effect, this association must still be regarded as uncertain. Randomized
controlled trials are needed to establish whether there is protective effect, but
the side effects of anti-inflammatory drugs make such trials difficult.

Estrogen Replacement Therapy

Animal studies have shown that estrogen has several protective effects on
the brain, including increased cerebral blood flow, stimulation of the choli-
nergic neurotransmitter system, acting as a co-factor with nerve growth
factors, prevention of neural atrophy, and reversal of damage caused by
glucocorticoids [92]. There is also some epidemiological evidence suggest-
ing that estrogen replacement therapy in post-menopausal women may
have a protective effect. A meta-analysis of such studies found that estrogen
reduced the risk of AD by around 30% [93]. However, women who take
estrogen tend to be better educated and may differ in other ways. As
discussed below, education may itself be protective. Randomized trials are
needed to establish whether there is an effect. Currently in the United States,
the Women’s Health Initiative Memory Study is looking at the effects of
estrogen replacement therapy on the incidence of dementia in over 8000
women [94].

High Education or Intelligence

Better educated people are well known to perform better on dementia
screening tests like the Mini-Mental State Examination. However, there is
controversy about whether these people are protected against AD and other
dementing diseases or whether they are simply better at doing cognitive
tests. Several studies have found that better educated people have a lower
incidence of AD or cognitive decline, but this is not a universal finding [95-
97]. One hypothesis is that education does not protect against Alzheimer
brain changes, but rather allows the individual to compensate better for the
effects of these changes [98]. In other words, better educated persons can
tolerate greater loss of brain cells before they begin to show the effects of
dementia in their everyday behaviour. There is some evidence to support
this hypothesis [99]. Because education is correlated with intelligence, it
could be pre-morbid intelligence rather than education that is protective.
For example, one longitudinal study has found that pre-morbid intelligence
is a better predictor of dementia than education [100]. While the evidence on
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education and pre-morbid intelligence is generally interpreted in terms of
compensation for brain pathology, a recent study of AD in American nuns
went further to suggest that higher verbal ability in early adulthood actually
protects against AD processes in old age [101]. Verbal ability was assessed
from samples of writing that the nuns had made as young adults. Among
the nuns who died and came to autopsy, all of those with confirmed AD had
low verbal ability, compared to none of those without the disease. Any
protective effects of education or intelligence could be mediated by brain
reserve [102]. Intelligence is known to be correlated with brain size, and
individuals who have a larger brain or head size appear to have reduced
risk of dementia.

Risk Factors for Vascular Dementia

There has been much less investigation of risk factors for vascular dementia
than for AD. The study of risk factors is complicated because there are
several different types of vascular dementia, each of which is difficult to
diagnose. The clear distinction between vascular and Alzheimer’s dementia
also appears shaky in the light of evidence that AD involves atherosclerotic
changes [23]. The most common form of vascular dementia is multi-infarct
dementia which is due to strokes. Therefore the risk factors for stroke might
also be presumed to apply to this type of vascular dementia. The limited
evidence available on risk factors for vascular dementia is consistent with
this. According to a review of the evidence by Gorelick [103], the only
confirmed risk factor is old age. However, there is evidence for several
other putative risk factors: race/ethnic group (orientals, African-Amer-
icans), low education, hypertension, cigarette smoking, myocardial infarc-
tion, diabetes mellitus, hypercholesterolaemia, and various factors related to
the nature and extent of cerebrovascular disease.

In another recent review of the evidence, Skoog [104] has concluded that
probable risk factors for the multi-infarct form of vascular dementia are
hypertension, diabetes mellitus, advanced age, male sex, smoking and
cardiac diseases. In addition, hypertension is a risk factor for the type of
vascular dementia associated with changes to the white matter of the brain.

More recently, it has been found that the ¢4 allele of the ApoE gene is a
possible risk factor for vascular dementia as well as for AD [105].

PROSPECTS FOR PREVENTION OF DEMENTIA

In considering the prevention of diseases common in old age, it is useful
to make a distinction between “age-dependent’”” and ““age-related”” diseases
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[106]. Age-dependent diseases are those in which the disease process is
an intrinsic part of ageing. Everyone would develop these diseases if
they lived long enough. Age-related diseases, on the other hand, may
become more common with age, but are not necessarily related to the
ageing process. Age-related diseases can be prevented if an indi-
vidual is not exposed to the causative agent. By contrast, age-dependent
diseases cannot be completely prevented. They can be postponed by
slowing down the disease process or avoiding environmental risk factors,
but their eventual occurrence is inevitable. With age-dependent diseases
the aim of prevention is to extend the period of life free of disablement
by delaying disease onset. Whether the major dementing diseases are age-
related or age-dependent is still a matter of debate. However, if the
age-dependent view is correct, preventive efforts will not reduce the
demand for health and welfare programmes to deal with dementia, but
might progressively advance the age group at which these become
necessary.

Whether the goal of prevention is elimination of disease or postpone-
ment of onset, this is most likely to be achieved by reducing exposure to
risk factors or promoting exposure to protection factors. This strategy
has been successful in other areas, such as the prevention of lung and
skin cancer. Prevention can be aimed at changing exposure in the whole
population (such as education campaigns on sun exposure as a risk factor
for skin cancer) or targeted specifically at high-risk groups (for example, use
of low-dose aspirin to prevent heart attacks and stroke) [107].

With AD, genetic factors are clearly of greatimportance, but environmental
factors also play some role. Reducing exposure to possible environmental
factors like head trauma is an obvious approach, although this is already a
public health goal in its own right, quite apart from any possible association
with AD. The greatest interest currently is in the possible protection
factors like anti-inflammatory drugs, estrogen replacement therapy and
education. Controlled trials will be necessary to confirm whether anti-
inflammatory drugs and estrogen replacement therapy have a protective
effect. Any preventive effect on AD will have to be balanced against the
side effects of these drugs. If education and intelligence are confirmed to
be protection factors, this will have important implications for the future
incidence of dementia, because levels of education and IQ test scores are
rising over successive generations. The possibility of immunization against
AD has now emerged [35]. This is highly attractive but as yet entirely
unevaluated.

Vascular dementia presents the greatest scope for prevention, because
there are a number of risk factors which are modifiable. Control of hyper-
tension and smoking are the interventions most likely to be successful.
There is evidence that stroke mortality in Australia is declining at around
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5% a year [108]. If so, this decline should also be reducing mortality from
vascular dementia.

SUMMARY

Consistent Evidence

It is methodologically possible to estimate the prevalence of dementia,
and specifically of AD and vascular dementia, in general population
samples. Estimates of incidence are much more taxing.

There is an unprecedented growth in the world’s elderly.

The dementias are progressive disorders.

There are four known risk factors for AD: age, family history of demen-
tia, Down’s syndrome, and apoE 4 genotype.

Incomplete Evidence

There are probably different prevalence rates of dementia in different
populations, but it is not known if this is due to different incidence rates,
different survival times of established cases, or both.

There are a number of possible risk factors for AD: region or ethnicity,
head injury, aluminium, and electromagnetic fields.

There are a number of possible protective factors for AD: anti-inflam-
matory drugs, estrogen, and high intelligence or education.

Areas Still Open to Research

e If there are different incidence rates of dementia between populations,
this may be due to differences in the underlying distribution of protec-
tive and risk factors. These call for a concerted research effort.

e Methods for preventing the dementias must be found, but none have yet
been established.
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11
The Continuing Evolution of Dementia Epidemiology

Mary Ganguli1

Henderson and Jorm have raised several provocative issues, all of which cry
out for well-designed, adequately powered, longitudinal studies in represent-
ative populations. For example, they offer a model of normal aging and
dementia at either end of a continuum of cognitive function, with quantitative
rather than qualitative differences between them. Undoubtedly, it is hard to
distinguish between the cognitive impairments associated with normal aging
and early or incipient dementia, and certainly, both conditions involve quant-
itatively different progressive memory loss and plaque and tangle counts in
the brain. However, to conclude that dementia represents accelerated aging is
also to suggest, without proof, that dementia is an inevitable consequence of
aging. Within the average life span, there is in fact evidence of qualitative
differences between normal aging and dementia. Functionally, for example,
memory loss in normal elderly appears to be largely a retrieval deficit which
can be overcome by cuing, while in Alzheimer’s disease (AD) there is an
encoding deficit which makes retrieval virtually impossible. Further, AD
patients have deficits in both semantic and episodic memory, while normal
elderly lose primarily episodic memory [1]. Structurally, for example, there
are qualitative differences between AD and normal aging brains in the pat-
terns of neuron loss within different regions of the hippocampus [2].
Twenty years ago, depression and dementia were regarded as almost
mutually exclusive; clinicians were urged to diagnose and treat “depressive
pseudodementia” and be reassured by the resolution of the cognitive
impairment along with the depressive symptoms. Unfortunately, over
time the majority of these patients went on to develop dementia. Today, a
body of case-control research clearly shows depression and dementia to be
independently associated with each other, while a few longitudinal studies
suggest that depression precedes dementia more often than would be
expected by chance. Perhaps depression is an independent risk factor for
dementia, e.g. through prolonged hypercortisolemia, which can damage the
hippocampus. Alternatively, it may be a prodrome of dementia, either
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through disruption of serotonergic circuits by the general neurodegenerat-
ive process or through psychological mechanisms related to the patient’s
growing struggle to cope with failing cognitive abilities [3].

Alzheimer’s and vascular dementias co-occur frequently and appear to
share risk factors; it is often hard to distinguish between them [4]. Defini-
tions of vascular dementia are still evolving. In a group of nuns with AD
pathology at autopsy, clinical manifestations were observed during life
primarily among those who also had subcortical infarcts [5]. It is easy to
assume that risk factors for vascular dementia are the same as risk factors
for stroke; the more intriguing question is why some individuals develop
dementia after stroke while others do not. As advances occur in the treat-
ment of acute stroke and subsequent survival, it becomes increasingly
important to identify risk and protective factors for dementia after stroke.

Studies from developing countries suggest that the prevalence of demen-
tia is lower in populations with shorter life-expectancy. This finding may
reflect the smaller proportion of individuals who live into the age of risk for
dementia, and, further, may be the ones with fewer risk factors. It may also
be related to shorter survival once the disease has manifested itself. There is
clearly potential for discovering new risk and protective factors in these
populations. There is also a chilling possibility that an increasing burden of
chronic disease, including dementia, is the price we pay for improving
standards of living and life expectancy across the planet.

Henderson and Jorm demonstrate the dramatic evolution of epidemiol-
ogy beyond the simple counting of cases it is too often believed to be.
Dementia is a classic example of Morris’s [6] “uses of epidemiology”.
Alzheimer’s original single case report [7] shows his belief that the disease
subsequently named for him was a rare condition of middle-aged people.
The landmark epidemiological studies of the Newcastle group [8], half a
century later, completed the clinical picture of the disease by demonstrating
it to be a relatively common condition of older people. At the end of the
twentieth century, research into disease mechanisms, risk and protective
factors, prevention and treatment is on an exponential course. Epidemiol-
ogy is gaining momentum in its vital role of examining the real-world
implications of clinical and laboratory discoveries, and of identifying pat-
terns and associations in the population at large for further exploration in
the clinic and laboratory.
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1.2
Dementia: Hope for the Future

Simon Lovestone'

In their review Henderson and Jorm note that dementia has only come to
prominence in the late twentieth century. This is something of an under-
statement; my impression is that the increase in public awareness has really
only come in the last 10 years; and there is still some way to go. Why is this?
Surely part of the reason is, as Henderson and Jorm suggest, the unpreced-
ented increase in the elderly. However, two other factors must be men-
tioned: the Alzheimer Societies and science. Both provide hope, and
perhaps hope is necessary for the public to confront the devastation of
Alzheimer’s disease (AD), for the media to engage with the subject, and
for professionals to spend entire life-times working in the area. The lay
societies have contributed immensely by providing tangible and emotional
support for carers and relatives, and by engaging with health care organiza-
tions and governments to provide ever better care. Science provides hope of
a different kind—hope for understanding that might lead to prevention or
cure.

Perhaps the first indication that such optimism is justified comes from
the acetylcholinesterase inhibitors. These compounds, directly resulting
from the discovery that it is the cholinergic system that is lost first and
most in AD, modify the symptoms of AD, but were not expected to alter
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the disease pathogenesis itself. The effect is almost certainly time-limited,
but in those individuals responding to the drug there is a small improve-
ment or temporary stabilization in both cognition and function. These
modest effects are hugely important. For the first time AD can now be
considered a treatable disorder. The compounds are relatively expensive
and, although widely licensed for use, are only patchily available.
Doubts remain regarding cost-benefit and effects on the quality of life
for patients and carers. However, one almost inevitable result, wherever
the compounds are in use, is that the profile of AD will be raised
further, that primary care health-teams will recognize more dementia, and
that the possibility of early intervention with appropriate services and
carer supports will increase. These developments should not be underestim-
ated.

However, it is approaches that will modify the disorder itself that are
needed. Henderson and Jorm note that autosomal dominant AD is very
rare. However, genetic discoveries from these occasional families have con-
tributed to the huge advances in understanding, which suggest that disease-
modification therapies will become available sooner rather than later. The
discovery that mutations in the amyloid precursor protein (APP) and pre-
senilin genes both give rise to dementia and both alter the processing of the
APP, resulting in more Ab peptide, are good evidence that this is a critical
step in the process [1]. Henderson and Jorm are right to point to the
potential for vaccines as hugely exciting, but other, more conventional
pharmacological approaches, reducing the fibrillization of the Ab peptide
or modifying the metabolism of the APP molecule, are already well
advanced [2].

In the review, a categorical approach is adopted, splitting the dementias
into their separate diseases, although the case of mixed AD and vascular
dementia is noted. In fact, increasing evidence suggests that isolated vas-
cular pathology causing dementia is considerably less common than mixed
pathology. Understanding the relationship between the different patholo-
gies is important, as illustrated by the case of the frontotemporal degenera-
tions, some of which have neurofibrillary pathology similar to AD but
without amyloid deposits. These disorders have been called the tauopa-
thies, as the neurofibrillary tangles are composed of the protein tau. Con-
firmation of the amyloid cascade hypothesis was provided by the discovery
that mutations in tau cause some variants of these disorders [3]. Thus we
now know that changes in APP precede changes in tau in AD, but that the
changes in tau are a sufficient cause of dementia. Just what these changes
are is being actively researched but might include the phosphorylation of
tau or altered aggregation. In both cases the normal function of tau in the
brain is altered. Preventing these changes is another route towards disease
modification, and at least in the case of tau phosphorylation we already
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have compounds that reduce phosphorylation and restore function in cells
[4]. Understanding other complex interrelationships between the dementias
will, I suspect, result in more insights to common pathogenic pathways.

Epidemiological science also provides hope, as Henderson and Jorm out-
line, by identifying risk factors that might be modified. One factor not
mentioned is diabetes, which in multiple studies, including longitudinal,
does seem to significantly increase risk [5]. The observation that insulin
resistance also increases risk [6] suggests that it is not the long-term sequelae
of diabetes, such as vascular damage, but something to do with the disorder
itself that affects the pathogenesis of AD. Here molecular and epidemiolo-
gical sciences may merge, as considerable knowledge already exists regard-
ing the insulin signalling events and, importantly, insulin has been shown to
alter the properties of tau, reducing phosphorylation through inhibition of
glycogen synthase kinase-3.

Epidemiology and molecular science are also coming together through
genetics and there is considerable hope that this will yield important
insights into personal vulnerability to the environmental risk and protective
factors highlighted by Henderson and Jorm. Certainly there are more
genetic factors to be identified. Apolipoprotein E contributes only half of
the genetic variance of AD, and the next few years will see more genes
identified by association studies and by genome scanning approaches. As
the human genome mapping project matures and maps of single nucleotide
polymorphisms (the subtle differences in genes that accounts for all in-
herited variation) are produced, this work will accelerate. We can expect
many false positives and will have to ensure that repeated replication
within studies in different populations and between studies is achieved.
Such appears to be the case for the angiotensin converting enzyme
(ACE) gene that we identified as a risk factor for AD [7], again bringing
together genetics and epidemiology, as ACE plays a critical role in the
vasopressor response, and hypertension and related factors appear to be
risk factors for AD.

Clearly dementia is a prevalent disorder and with the projected rise in the
elderly is set to increase substantially. However, there are considerable
grounds for optimism. The advocates for those with dementia are growing
stronger and the ears of governments and others are increasingly attuned to
the need for better care and more research. The research is accelerating at a
dizzying pace and the first fruits of this research have reached the clinic
already. A significant step forward would come from the first drug shown
to alter the pathogenesis of AD and many potential such compounds are
already well-developed. There is one important catch, however. Any such
drug will inevitably carry the huge costs of research and development and
be correspondingly expensive. As Henderson and Jorm point out, the very
countries least able to afford such costs will be the ones experiencing the
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largest growth in dementia. Hope, as always, is tempered by politics and
€conomics.
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1.3
Dementia: Much Information, Many Unanswered Questions

Lissy F. Jarvik'

With the aging of the population worldwide, the dementias are assuming
ever greater importance, and the costs of treating them are about to have a
major impact on national budgets. Dementia is not only the most frequent
psychiatric diagnosis among the old, but the only psychiatric disorder more
prevalent in geriatric than in younger age groups. Henderson and Jorm
discuss the complex issues of prevalence, incidence and the distinction
between them, as well as their antecedents and consequences, in a manner
which is bound to leave even the uninitiated reader well informed. Their
expertise is clearly apparent. Overall, their chapter represents the state of
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the art, provides much information and raises many questions, as illustrated
by a small sampling below:

1. Is dementia the inevitable consequence of the natural aging process?
The authors leave the question open. Yet, the impressive data they
assembled show that even though the prevalence of dementia increases
with advancing age, it never comes close to 100% (e.g., 45% at ages
95-99). And we know that Jeanne Calment, who died when 122 years
old—with widely publicized fully documented age and mental status—
was not demented according to repeated neuropsychologic examina-
tions.

2. What are the prospects for preventing dementia? There are promising
leads, but no method has as yet been established. This data-based
conclusion is vitally important at a time when there is great temptation
to recommend remedies with as yet unproven side effects and unknown
long-term consequences; for example, the vaccination of individuals at
risk for the development of Alzheimer’s disease (AD).

3. Does education protect against dementia? What is the relationship
between education, premorbid intelligence, and neuronal endowment?
Henderson and Jorm introduce us to the current controversies assigning
pre-eminence to one or another of these factors. It is possible also that
we are dealing with complex interactions of several factors. Not only do
the more intelligent tend to get better educated but, judging by animal
data [1], intellectual activity may enhance synaptic connections at any
time throughout life. The high correlation between linguistic ability in
the third decade of life and the autopsy diagnosis of AD in the seventh
decade and beyond is intriguing. As described in the review, this
observation, stemming from a study of nuns, has been taken to suggest
that high verbal ability protects against AD. However, it is conceivable
also that low verbal ability may be a very early result of an otherwise
asymptomatic AD process, or the operation of pleiotropic genes. In an
old prospective study [2] with a group far less educated than the
college-trained nuns, and first examined neuropsychologically at age
60 or older (then functioning within the normal range), verbal ability
also distinguished between those with and without a subsequent (20
years later) diagnosis of dementia (based on clinical, not autopsy find-
ings). Exploring very early as well as later differences in verbal abilities
as predictors of cognitive decline, especially when combined with neu-
roimaging (e.g. [3]), may provide new clues. Expanding the search into
adjacent areas, e.g. dyslexia [4], may also prove highly profitable.

4. What is the relation of depression to dementia? Is it a risk factor? An
early symptom of dementia, both Alzheimer and vascular types? A
reaction of the dementing individual to the perceived mental decline?
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The coexistence of two independent, possibly interacting processes?
These questions are currently without answers.

The distinction between cognitive decline which does and does not
progress to dementia remains elusive. Identifying valid differences
will relieve much fear and apprehension among the older population
and is likely to enhance understanding of both.

Henderson and Jorm make an important contribution in pointing to the
evidence for multiple risk factors in the development of dementia. Even
though the complex interplay of endogenous and exogenous risk factors
was noted by dementia researchers decades ago (e.g. [5]), current treat-
ment approaches still continue to focus on monotherapy. That is surpris-
ing since the idea is not a new one (e.g. [6]) and, since the adoption of
multipronged approaches has proved to be so successful in cancer ther-
apy, I do not see how we can justify continuing to pursue the same old
paths tried so often and found wanting. Finally, there is another venue
to be added. Since neuroimaging has demonstrated that behavioural
changes (e.g. behavioural therapy of obsessive-compulsive disorder
[7]) can lead to brain changes as well as the reverse, it behooves us
to explore the combination of psychologic interventions with other tech-
niques.

In conclusion, the fact that Henderson and Jorm have raised so many

questions which are still without answers should spur us on to creative
innovations which will yield successful treatments for many victims
of dementia before the twenty-first century has a chance to achieve matur-

ity.
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1.4
Vascular Factors and Dementia

Ingmar Skoog'

The review by Henderson and Jorm highlights the public health importance
of dementia disorders, and the need for possible preventive strategies. As
outlined in the review, several risk factors and possible protective factors
have been suggested for Alzheimer’s disease (AD), the most common form
of dementia. Vascular risk factors were just mentioned briefly. However,
several vascular disorders have been found to affect cognitive function in
the population [1], and stroke increases the risk for dementia several-fold
[2]. In addition, despite the findings that cerebrovascular diseases are gen-
erally exclusionary for the clinical diagnosis of AD, several epidemiological
studies have recently reported an association between AD and vascular risk
factors, such as hypertension, coronary heart disease, atrial fibrillation,
diabetes mellitus, generalized atherosclerosis, smoking, anemia, and altera-
tions in hemostasis [3,4]. The association between blood pressure and AD
may be rather complicated, as illustrated by a longitudinal study [5] which
reported that both systolic and diastolic blood pressure was increased 10-15
years before the onset of AD. However, blood pressure decreased the years
before onset of dementia, and subjects who had manifest dementia
had lower blood pressure levels than the non-demented [6]. The well-
established association between inheritance of the apolipoprotein &4 allele
and AD may also suggest a vascular etiology in AD, as this allele has been
implicated as a susceptibility factor for cardiovascular disease.
Neuropathological studies also suggest an association. Non-demented
individuals with coronary heart disease [7] and hypertension [8] exhibit
increased amounts of Alzheimer changes in their brains. Additionally, it
has since long been recognized that AD is associated with profound changes
in the cerebral microvessels [9]. Ischemic white matter lesions, associated
with lipohyalinosis and narrowing of the lumen of the small perforating
arteries and arterioles which nourish the deep white matter, have been
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described in both clinical and autopsied cases of AD [10]. These lesions have
consistently been associated with a history of hypertension.

It is not entirely clear how peripheral vascular disease may increase the
risk of AD, but even if it only increases the risk by a small amount it may
have a strong impact on the incidence of dementia, as cardiovascular dis-
orders are very common in old age. Cerebrovascular disease and AD may
thus often coincide, and it is often difficult to differentiate between AD and
vascular dementia (VD). The use of different criteria for VD may thus result
in substantial differences in the proportion of demented individuals dia-
gnosed as having VD or AD [11]. The findings of an association between AD
and vascular factors may thus reflect an overdiagnosis of AD in individuals
with silent cerebrovascular disease. Indeed, a considerable proportion of
subjects from the general population will have mixed pathologies [12]. The
importance of this overlap has been emphasized by the ‘Nun Study’, which
demonstrated that cerebrovascular diseases may increase the possibility
that individuals with Alzheimer lesions in their brains will express a
dementia syndrome [13]. Cerebrovascular disease may thus be the event
that finally overcomes the brain’s compensatory capacity in a subject whose
brain is already compromised by Alzheimer pathology, and in many
instances minor manifestations of both disorders which individually
would be insufficient to produce dementia may produce it together [14].
Therapy against the cerebrovascular component could therefore ameloriate
the symptoms of dementia in individuals with AD. For example, treatment
of hypertension or atrial fibrillation to prevent new ischemic infarcts may be
a rational approach to treating AD.

The association between AD and vascular factors may also reflect
that similar mechanisms, e.g. disturbances of the blood-brain barrier
(BBB), apolipoprotein E, oxidative stress the renin-angiotensin system,
apoptosis and psychological stress, may be involved in both disorders
[3,4]. These mechanisms may also interact, so that one disorder stimulates
the other.

AD pathology may also cause or stimulate vascular diseases. It was
reported that elderly individuals without previous stroke and with very
low cognitive ability (which may represent a clinical diagnosis of AD) were
at increased risk for later development of stroke [15]. AD pathology may
also lead to lesions in the cerebral microvasculature. Thomas et al [16]
reported that the interaction of f-amyloid with endothelial cells of the rat
aorta produced excess of superoxide radicals, which caused endothelial
damage.

It seems clear that there is a connection between AD and vascular factors.
The exact mechanism behind this association, and how it will affect treat-
ment, is not clear. In cases with concomitant cerebrovascular disease and
AD, treatment of the vascular component may affect the clinical expression
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of AD. If vascular factors are involved in the pathogenesis of AD, it may
have large implications for primary and secondary prevention.
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1.5
Dementia: Known and Unknown

Eric D. Caine’

The review by Henderson and Jorm is especially compelling when one
considers the fundamental ignorance and professional disinterest in demen-
tia a mere 25-30 years ago, when many of us were beginning medical
careers. One might well argue that the study of the neurodegenerative
diseases that cause dementia now is the forefront of psychiatry, involving
genetics, molecular biology and neuropathology, clinical phenomenology
and therapeutics. This work can be considered from multiple perspectives.

There are no other conditions to be found in the psychiatric landscape
where one can establish a diagnosis in life with as high accuracy (i.e.
validity) as Alzheimer’s disease (AD). While this is a diagnosis of exclusion,
careful evaluation and follow-up yield remarkably robust results. The con-
fidence that one derives from valid case definition serves as a powerful
bulwark for the type of epidemiological work reviewed by Henderson and
Jorm. At the same time, one must remain cautious about many current
conclusions or assertions. This does not arise from any lack of scientific
rigor; rather, a fair reading of the review and other work suggests that AD is
not a unitary entity, as we have stated confidently during the past 20 years,
despite its common neuropathology.

Throughout the past 150 years, physicians and other scientists regarded
histopathology as the gold standard for correlative diagnosis. Focusing on
characteristic stainable changes in brain cellular structure served, during the
1970s, to abolish any doubts about the unity of AD, such that apparently
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arbitrary distinctions about age of onset disappeared. However, recent clin-
ical, genetic and pathological research suggests that AD is an array of patho-
biological disorders, characterized by genetic heterogeneity and ill-defined
neuropathological and clinical borders. Included in the current ““soup,” one
may find a variety of conditions such as “’Lewy-body dementia”, ““frontotem-
poral dementia”, and at least some vascular disease-based dementing condi-
tions. It is ironic. Brain pathology had been the gold standard; now it must be
viewed as an intermediate manifestation of fundamental molecular dysfunc-
tions. Until we have developed valid molecular diagnostic tests, however, we
will not know how to group true kin and separate phenocopies, where the
phenotype is as much histopathological as it is clinical.

Henderson and Jorm’s review also invites one to view the borderland
between dementia and “normal aging” (perhaps one should say “normat-
ive aging”’). At present we do not consider “aging’’ as a disease diagnosis.
That was a practice of a bygone era. However, there is no doubt that
normative aging processes are associated with definable and substantial
cognitive losses in most people. While there are, as yet, no explanations
for the fundamental nature of such declines, it is highly probably that, as we
discern their molecular basis(-es), there will be substantial pressure from
patients and their families, physicians, and industry to compensate for them
therapeutically. Indeed, given the large aging populations in the USA,
Europe and Japan, we may need such interventions just to maintain an
effective work force into later years of life. So-called ““age-related cognitive
decline” (the DSM-IV “V”" code name for “normative aging’’) may be as
common a target for treatment (perhaps more common, given its greater
apparent proportion in the population) as diseases that cause dementia.

While some might argue that such “patients”” ought not to receive treat-
ment, given their “benign”” condition, one can imagine a scenario in which a
very mildly impaired or at-risk individual enters the doctor’s office, con-
cerned about cognitive complaints. Molecular testing may show one or sev-
eral risk factors warranting intervention. Under optimal circumstances, there
will have been no significant, functionally impairing deterioration, and ther-
apy canbe initiated before any irreversible neuronal damage has supervened.
Whether the patient has incipient AD, ““z-factor”” vasculopathy, or, the most
common, “partial neuronal senescence due to mitochondrial depletion”
(futuristic jargon, perhaps, for ““normal aging”), the clinician will be chal-
lenged to provide effective interventions. Henderson and Jorm, and others in
the field, today provide the necessary epidemiological database to assess
whether newly developing therapies will make a difference in population-
based rates of dementia. But at this time we have scant data regarding the case
definition, epidemiology, natural history or functional outcome of aging-
affected individuals. The best research has been in the ““cognitive psychology
of aging” literature, but it is not readily transported to the epidemiological
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and medical perspectives needed for establishing baseline data upon which to
build a better understanding of targets for clinical interventions.

Another dimension: the diseases that cause the clinical presentation that
we label “dementia’ also lead to a variety of other manifestations, including
changes in mood and emotion, disordered perception, and profound altera-
tions in personality. Often the most troubling challenges for families and
caregivers are behavioural problems such as wandering or aggression, not
cognitive complaints. During this past decade, a literature addressing this
topic has grown steadily, albeit slowly [1,2]. Unfortunately, there are few
systematic studies of the epidemiology or natural history of the behavioural,
mood, emotional or perceptual symptoms and signs of patients suffering
neurodegenerative diseases. We desperately need such work to guide ther-
apeutic interventions. No doubt, psychotropic medications can influence
the behaviour or depressive symptoms of patients with AD. When and for
how long are they indicated? Is there a predictable course for such symp-
toms? Are symptoms and signs stable or do they change over time? Does the
depression or psychosis that is so commonly encountered in such patients
remit spontaneously? Do distinctive signs and symptoms relate to funda-
mentally different molecular neuropathological mechanisms or specific
changes in brain function?

Henderson and Jorm point to a wealth of data that emphasizes extra-
ordinary progress during the past 30 years. Their review, as well, under-
scores the opportunities for new research during the decades ahead.
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1.6
Dementia: a Public Health Emergency and a Scientific Challenge

Laura Fratiglioni'
Due to the worldwide “greying’” of the populations, dementia has emerged
as a major public health problem for both developed and developing
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countries [1]. Due to the diagnostic difficulties and the multifactorial aetiol-
ogy, a large effort from different disciplines is required to understand the
aetiopathogenetic mechanisms of the dementias. This constitutes one of the
main scientific challenges for the future.

Dementia is a syndrome due to progressive disorders, all characterized by
high costs at both individual and societal levels. These costs have a great
economical impact. The individual costs can be summarized in the following
points:

1. Dementia shortens life expectancy, even in the very old. In a population-
based, longitudinal study ongoing in Stockholm since 1987 (the Kung-
sholmen Project), the risk of death for demented subjects was twice
higher than the risk for non-demented people, after adjustment for
sociodemographic variables and comorbidity [2].

2. Dementia patients deteriorate progressively over several years in both
cognitive and physical functioning. In the Kungsholmen Project, the
cognitive decline was constant during the two follow-up periods, with
an annual average decrease of 2.8 in a 30-point cognitive scale. Com-
plete functional dependence was found in 30% of the demented persons
at baseline, and in 50% of the 7-year survivors [3].

3. Dementia subjects need care and constant surveillance, even during the
initial mild stages. In these phases the assistance is usually provided by
a family member. Psychological and physical consequences due to the
burden experienced as the main caregiver of a demented person have
been reported [4].

The social costs linked to dementia are due to the following epidemiological
characteristics of this disorder:

1. Both incidence and prevalence of dementia are high, increasing expo-
nentially with increasing age, as documented by Henderson and Jorm in
their comprehensive review. In a cohort that included a large sample of
nonagenarians, von Strauss et al [5] reported that dementia prevalence
continues to increase even in the most advanced ages, supporting the
hypothesis that dementia is an ageing-related process.

2. Dementia is associated with high mortality. In population-based stud-
ies, the mortality rate specific for dementia in 75+ year old subjects is 2—
3 cases per 100 persons every year [2,6]. In spite of this high value, death
certificates often do not report dementia as the cause of death. The
consequence of such under-reporting is that dementia is usually
neglected as a malignant condition.

3. Dementia is a major cause of functional dependence and institution-
alization. In the Kungsholmen Project, dementia and cognitive impair-
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ment make the strongest contribution to the development of long-term
functional dependence and to functional decline [3].

As both degenerative and vascular mechanisms may contribute to the
appearance of dementia symptoms, the differentiation between Alzheimer’s
disease (AD) and vascular dementia may be difficult in several cases,
especially in the very old. Studying dementia as a whole, instead of specific
dementing disorders, is a relatively new research line that reflects an
orientation towards intervention. The detection of any risk factor that can
be prevented /modified can help to decrease the occurrence of the dementia
syndrome.

Until now, the main findings from this approach are the detection of a
group of “vascular risk factors” that are strongly associated with dementia
[7]. Apart from stroke, these factors include: diabetes mellitus, atrial fibrilla-
tion, atherosclerosis index, electrocardiographic evidence of ischaemia, alco-
hol, severe systolic hypertension, and high saturated fat and cholesterol
intake. In addition, it has been reported that there is an inverse relationship
between use of antihypertensive medication, especially diuretics, and risk of
dementia, suggesting that the use of diuretics may protect against dementia
in elderly persons [8].

Finally, the recent availability of drugs that improve cognition in AD has
increased the interest in research on predictors and/or prodromal phases of
dementia. In the last few years, many articles on mild cognitive impairment
(MCI) have been published [9]. Among 75+ year old subjects, the prevalence
of this condition is 15-16%. The identification of those subjects with MCI
who will develop dementia is the aim of much current research.

Although the application of the epidemiological method to the dementias
is relatively recent, three main contributions may be identified. First, the
distribution pattern of the dementing disorders has been described in suffi-
cient detail to be utilized for planning medical and social services, at least in
all Western countries. Second, some risk factors have been clearly detected,
and interesting working hypotheses have been suggested, giving the
impression that we are not far away from the time when preventive inter-
ventions can be implemented. Third, some aspects of the natural history of
the dementias have been sufficiently outlined to be useful at the community
level for allocating medical and social resources, and at the individual level
for counselling patients and relatives.
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1.7
Dementia: Plenty of Questions Still to Be Answered

Robin Jacoby'

No persons are better qualified to address the topic of the review than
Henderson and Jorm. Their contribution to research into the epidemiology
of dementia has been of the highest order. Here, their opening sentence
(“Dementia is a disorder of the brain”) is a challenging statement, not
because what they mean is false, but because it redefines the term. Most
clinicians would prefer to state that dementia is a syndrome of mental state
phenomena that is caused by one or more disorders of the brain. This is not
mere semantic nit-picking, but a syndrome is the only way to arrive at an
operational definition of dementia suitable for clinical practice, which is all
important. Were we able to biopsy the brain with 100% safety and the
certainty of establishing a pathological diagnosis, then dementia as a term
would acquire a similar status to heart failure. Nevertheless, it is clear that
Henderson and Jorm are seeking to make the point that a disorder of the
brain is a sine qua non for dementia. This is true or false, depending on
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whether or not you subscribe to Mahendra’s view [1] that if cognitive
impairment due to depressive illness fulfils the criteria for dementia, then
it must be called dementia. However, this is not a line I shall pursue further
because it probably would amount to nit-picking.

More controversial is the authors’ statement that ““there is no evidence for
a discrete break between [normal ageing and dementia]”. This is certainly a
view held by some psychologists but not all (see [2] for a review of this
contentious question). Craik and Rabinowitz [3], for instance, argue that
there are qualitative differences in the type of cognitive impairment afflict-
ing patients with Alzheimer’s disease (AD) as compared with unaffected
elderly people. It is proposed that the latter show some impairment of
mental processing, but differ from the former, who have more specific
deficits of episodic memory which indicate involvement of limbic path-
ways. Is the continuum between normal ageing and dementia more appar-
ent than real? Also, are Henderson and Jorm confusing dementia here with
AD? For example, patients who present with primary progressive aphasia
and develop sufficient global impairment to justify a diagnosis of dementia,
seem to have a distinct zone of rarity between themselves and the normal
elderly. The same might apply to some people who develop dementia after
cerebrovascular accidents, to fronto-temporal dementia and to dementia
caused by numerous other rarer conditions.

Henderson and Jorm discuss Berg’s Clinical Dementia Rating Scale
(CDR). Like almost all dementia researchers, they take it for granted that
dementia can be staged, the implication being that the disorder follows a
predictable course. However, this assumption should perhaps be chal-
lenged. Our own group [4] reported on a longitudinal study of 100 people
with dementia, the majority due to AD, followed up until death. The
patients were assessed at 4-monthly intervals using the Present Behavioural
and Mini-Mental State Examinations. Whilst cognitive decline is inexorable
and followed a more or less predictable course, the same was not true of
behavioural and psychiatric symptoms (BPSD). The pattern of BPSD could
be classified into three groups: (1) a single episode ending before death; (2) a
single episode ending in death; (3) multiple discrete episodes which could
or could not end in death. There was no fixed relationship between BPSD
and cognitive decline, and behavioural changes could occur not only in one
of the three patterns described, but also at more or less any stage in the
disease. The authors concluded that ““it may be of more value to characterize
patients in terms of specific behavioural problems than by their ‘stage” of
dementia”.

Henderson and Jorm quite rightly end their review dealing with the
prospects for prevention of dementia. They are also entirely correct to
focus on prevention rather than cure, for history has taught us that clean
water and immunization have done far more to rid the world of disease
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than penicillin. Nevertheless, as far as AD is concerned, the exciting
advances in laboratory research do give cause to hope for more specific
treatment in the forthcoming century. We have already discovered a great
deal about the pathogenesis of AD, specifically how amyloid is deposited
and how tau-protein is hyperphosphorylated to form plaques and tangles,
respectively. It is surely not too fanciful to conceive that a pharmaceutical
way to prevent these processes will be found in due course. The challenge
will then be to find out which people to treat. In other words, how can we
discover who will develop plaques and tangles so that we can shut the
stable door before the horse bolts?
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1.8
Rates and Risk Factors for Dementia: Evidence or Controversy?

Per Kragh-Serensen, Kjeld Andersen, Annette Lolk and Henry Nielsen!

Dementia is one of the most common diseases in the elderly, and a major
cause of disability and mortality in old age. In their paper, Henderson and
Jorm provide a useful overview of this disorder of the brain. This comment-
ary will focus on two essential topics: (1) the impact of very mild and mild
dementia on the rates of dementia; (2) risk factors for dementia: the compar-
ison between prevalence and incidence data.

The prevalence of dementia in people aged 65 years or more has been
estimated in several countries and is between 4% and 6%. However, pre-
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valence estimates of mild dementia have varied considerably, ranging from
less than 3% to more than 50%. The fact that some studies made no distinc-
tion between mild and moderate severity of dementia, and that the char-
acteristics of the examined populations varied from study to study, has
probably contributed to the variance in prevalence estimates of mild demen-
tia [1]. Many screening instruments fail to identify a considerable propor-
tion of cases with mild dementia. A fixed cut-off score is often applied when
the Mini-Mental State Examination (MMSE), the section for assessment of
cognition of the Cambridge Examination for Mental Disorders of the Elderly
(CAMCOG), or other instruments are used as a screening for dementia.
These fixed cut-off scores, however, may not be warranted as scores on
cognitive tests depending on age and education. This implies that a given
cut-off score that is optimal for persons in their 60s is probably not optimal
for those in their 80s and 90s. When one of the purposes of a study is to
identify persons with very mild and mild dementia, these persons could be
expected to score higher than the defined cut-off score. To circumvent this
obstacle, a predicted score, on the screening instrument in use, for each
person has to be calculated from a regression equation [2]. In our opinion,
the use of individualized cut-off score, together with local validated normat-
ive data for neuropsychological tests, could result in more precise estimates
of prevalence rates when very mild and mild dementia are included [3].
Furthermore, as discussed by Henderson and Jorm, the impact of various
diagnostic criteria for dementia used in different population-based studies
should also be taken into consideration.

The incidence of dementia has only been estimated in a limited number of
population-based studies [3]. The problem of identification of very mild and
mild dementia is even more important in incidence studies, as these studies
offer an important insight into risk factors and thereby the etiology of the
main subtypes of dementia, Alzheimer’s disease (AD) and vascular demen-
tia (VD).

In 1988, investigators working on European studies formed the European
Studies of Dementia (EURODEM) network to harmonize the protocols used
in their newly initiated, population-based follow-up studies on incident
dementing diseases. Results of analyses based on pooling the data from
the studies conducted in Denmark, France, the Netherlands and the UK
were published in 1999 [4]. The analyses were based on 528 incident cases of
mild to severe dementia, representing 28768 person-years of follow-up.
These collaborative analyses included the largest number of patients identi-
fied in population-based follow-up studies reported to date. A long row of
risk factors have been reported to increase the risk of AD: old age, family
history, head trauma, female gender, low levels of education, etc. Smoking,
on the other hand, has been reported to reduce the risk of AD. The estimates
of risk factors, however, are mostly based on data from prevalence studies,
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and might be flawed. Information about risk factors may be systematically
different between patients and control subjects. Information data may come
from a proxy, who may recall the patient’s medical history differently than a
proxy of a control subject or the control subject himself/herself. In incident
population-based studies, it is possible to follow a person from a non-
demented to a demented state. Thereby information about suggested risk
factors is given from the patient and/or a proxy before the onset of demen-
tia.

The results from the EURODEM study [4] confirmed that age is a risk
factor for AD. One important finding was that women had a increased risk
of AD. Recently, a significant gender difference in the risk of AD was also
found in a Swedish study [5], which had a relatively older sample than other
published studies.

Family history of dementia is considered to be a marker for genetic
susceptibility. Compared with the risk reported in prevalence studies, the
risk of AD in the EURODEM study is lower. Persons with a history of
dementia in two or more first-degree family members had a non-signific-
antly increased risk of AD. On the other hand, it was found that head
trauma was not a risk factor for AD, and that smoking did not protect
against AD.

In summary, the identification of very mild and mild dementia is crucial,
not only to obtain more precise estimates of the rates of dementia, but also to
get new insights into the risk factors and etiology of the main subtypes of
dementia, AD and VD.
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1.9
Dementia: the Public Health Challenge

Kenneth 1. Shulman'

In their review, Henderson and Jorm have set the stage for a full discussion
of the multi-faceted nature of the disorders we call “dementia”. Reliable
and valid definitions of the syndrome and its sub-groups are essential in
order to understand the scope and impact of these disorders on the world
population. As much as a 10-fold difference in prevalence is dependent on
the diagnostic criteria for dementia. Moreover, with significant therapeutic
advances on the horizon, differentiation of subgroups is essential in order to
match target specific treatments.

ICD-10 seems to have a much stricter definition for the syndrome than the
American DSM-1V classification system. However, other widely used clas-
sification systems for Alzheimer’s disease (AD) include the National Insti-
tute of Neurological and Communicative Disorders—Alzheimer’s Disease
and Related Disorders Association (NINCDS-ADRDA) workgroup [1] and
the Consortium to Establish a Registry for Alzheimer’s disease (CERAD) [2].
For vascular dementia, the National Institute of Neurological Disorders and
Stroke—Association Internationale pour la Recherche et I'Enseignement en
Neurosciences (NINDS-AIREN) international workshop established dia-
gnostic criteria for research studies which have been widely utilized [3].
Growing interest in dementia of the Lewy body type has been effectively
developed by McKeith et al [4]. Increasing interest has also focused on the
subgroup of frontotemporal dementias (FID) as described by the Lund-
Manchester group [5]. In contrast to AD, FID is differentiated by loss of
personal awareness, abnormal eating, perseverative behaviour and
decreased speech [5].

Henderson and Jorm provide an excellent summary of meta-analyses
that have examined prevalence studies from across the world. The figures
show a breakdown by age subgroups. However, a single figure for dementia
prevalence for the elderly aged 65 and over would be helpful for health
planners. An emerging figure based in part on the Canadian Study of
Health and Aging [6] shows an overall prevalence of roughly 8% for
dementia for over-65s. Most importantly, the authors note that the preval-
ence doubles for every 5-year age group up to age 85. Exceptions are the
frontotemporal dementias, which peak in prevalence between ages 55 to 70
and do not seem to increase with advancing age [7]. From a public health
perspective, this reveals an exponential increase in dementias in both
developing and developed countries in the coming decades. The very
old are the portion of the population increasing most rapidly, and it is
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within that subpopulation that the prevalence is indeed highest, reaching
over 25% in the over 85-year old age group. Hence, the inevitable conclusion
that the dementias will represent one of the greatest public health challenges
world-wide in the coming decades.

In light of such a daunting prospect, issues related to prevention achieve
an even greater urgency. The authors identify old age, family history of
dementia, Down’s syndrome and the presence of the apolipoprotein E gene
as clearly established risk factors for dementia. Unfortunately, as a society
there is little we can do at this stage in our scientific knowledge and
development to alter these factors. We must stand by helplessly and
watch the projected prevalence without a realistic prospect of a reduction
for the foreseeable future.

The association of dementia with previous head trauma is intriguing, but
in order to be substantiated really requires larger prospective studies in an
elderly population. One risk factor that might improve the identification of
prospective cases is delirium [8]. The incidence of dementia for an elderly
cohort without delirium was 5.6% per year, whereas those with delirium
had an incidence of over 18% per year. The unadjusted relative risk for
developing dementia in those with delirium was 3.23.

Promising pharmacological strategies, such as the use of anti-inflammatory
drugs, estrogen and vitamin E also seem to offer some potential for
prevention. But we must temper our enthusiasm until better data are avail-
able. Perhaps the most realistic and practical approach to prevention is for
the vascular dementias, where we already possess the capability to alter
vascular risk factors such as hypertension, diet, exercise, smoking and
hyperlipidemias.

The comorbidity of depression and dementia is now well established and
has been an intriguing area of investigation. Alexopoulos et al [9] have
shown how even the reversible forms of dementia associated with depres-
sion are predictors of permanent cognitive decline. However, it is only after
3 years of follow-up that this association becomes apparent. Devanand et al
[10] have also highlighted the importance of depressive symptoms as indic-
ators of a future irreversible dementia in a community population. Hender-
son and Jorm rightly encourage clinicians to look for clinically significant
depression when memory complaints of cognitive impairment are promin-
ent. However, depressive symptoms and syndromes may also be risk
factors for dementia in the long term.

In conclusion, Henderson and Jorm'’s review provides a cautious and
sobering approach to the epidemiological perspective of dementia.
This approach is essential in order to avoid the temptation to lurch
towards quick “solutions” for such a massive and complex public health
concern.
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1.10
Definition and Epidemiology of Dementia: Some Issues that Need
Clarification

Peter J. Whitehouse'
Henderson and Jorm offer us a comprehensive review of dementia from the

perspective of epidemiology. After considering current definitions of demen-
tia itself and its subtypes, the authors review studies and meta-analyses
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that purport to demonstrate the prevalence of disease in different regions
of the world. They point out that incidence studies are harder to conduct
and thus rarer to find, but nevertheless review the information that is
available to us. They conclude by reviewing epidemiological evidence,
which suggest that certain factors may increase or decrease the risk of an
individual suffering from Alzheimer’s disease (AD) during his life.

The authors address many complex issues, including the many challenges
of epidemiological studies. They raise the important issue of how significant
regional and population variation is to be interpreted in epidemiological
studies. As they point out, one interpretation is that this may reflect differ-
ent balances of risk and protective factors in different populations. They
review briefly the studies of apolipoprotein E (APOE) 4, but do not specif-
ically discuss them in relationship to these geographic and population/
ethnic variations. A key question is whether variations in APOE 4 gene
frequency can explain some of the prevalence and incidence rate variations in
different studies. The answer to this question may have profound implica-
tions in terms of interpreting population studies, but also affect the clinical
utility of tests based on APOE 4 and other susceptibility loci that will be
identified in the future. Without a knowledge of individuals’ exposure to
various risks and protective factors in the environment over time, as well
as the rest of their relevant risk modifying genetic make-up, it is difficult
to know how to use APOE information wisely. The variations in APOE
4 risk associated with having dark skin in the United States are a case
in point. For example, African-Americans may have immigrated from
various ports of Africa, as well as the Caribbean. Different groups have
intermarried with these forced migrant populations during their history, so
that the full genotypes of individuals of any skin colour are difficult to
establish. Thus, genetic counselling becomes difficult if one cannot rely on
phenotype such as skin colour to necessarily predict consistent patters of
modifying gene or environmental factors. The authors, however, cannot be
faulted for not discussing the complex interactions between genes and
environment that may modify the risk of AD in individuals in different
populations.

In the middle ground of Henderson and Jorm’s review, the field is well
covered. However, in the beginning and ending of their paper, there are
some conceptual issues that need further clarification. The authors begin
with the statement that ““Dementia is a disorder of brain. This is an import-
ant assertion to make because many members of the general public and
even some health professionals still believe something else”’. Dementia has a
biology but it has broad clinical and cultural aspects as well [1]. It would be
helpful to have some epidemiological data about this particular assertion,
since I believe that most individuals who understand the word ““dementia”
as a linguistic label likely believe that dementia is a disorder of brain. That is
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not to say that other disorders of memory have not been associated with
psychic trauma, but to my knowledge not seriously dementia. Moreover,
the sentence “some attribute the cognitive and behavioural changes to sen-
ility”” is not entirely consistent with later portions of the paper that claim
that dementia is on a continuum with normal aging.

The authors rightfully point out that behavioural changes are a consistent
feature of dementia, but they assert that they are not under conscious
control. It is not clear what conscious control means in this case. Does it
mean that the day after I am diagnosed with dementia my irritability with
my wife is no longer under my conscious control? Perhaps the behaviour
was not under such control even before the disease started.

Finally, the conclusion section is organized with an interesting structure
of certain, possible and unknown categories. The first conclusion is that it is
methodologically possible to estimate the prevalence of dementia, particu-
larly AD and vascular dementia (VD), although a great challenge is the
definition of the latter. The complexity of this diagnostic entity is only
increasing. Conclusion number three in the certainty category may not be
correct. Dementia, as the definitions offered in the paper often include, is
frequently a progressive disorder, but there are in fact dementias that are
static, such as an individual who has multiple cognitive impairments asso-
ciated with a single head trauma. The unknown category calls for more
epidemiological and preventive research. No clinician or scientist would
argue with those recommendations.
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1.11
Dementia: the Challenge for the Next Decade

Anthony Mann'

After a long career in psychiatric research, it is remarkable to note how
dementia is now in the forefront of biological, clinical and epidemiological
interest rather than remaining an unmentioned, untreatable condition that
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made some older people senile. Its importance as a source of disability and
cost in the developed world has been amply shown in Henderson and
Jorm’s tables. Even more alarming is the projected increase of prevalence
in low-income countries, as the population ages there. At the moment, just
under 50% of all world dementia cases are in low-income countries, but by
the year 2020 the proportion will rise to approximately 70% [1]. The need for
education for families, health care agencies and governments about this
potential burden is of paramount importance.

The subclassification of dementia by categorical diagnosis has proved
useful, as it has allowed internationally agreed consensus criteria for each
diagnosis to be developed [2,3]. This has led to standardization in research
methodology and international comparisons. However, the disadvantage of
this system is its encouragement of clinicians to seek maximal points of
difference between clinical cases, so that they may be clearly diagnosed. If
two sub-diagnoses are thought to be present, then a diagnosis of “mixed”
etiology has to be made. The separation of vascular from Alzheimer’s
dementia is the most common of these distinctions made in clinical practice.
However, this distinction may no longer be valid. Evidence that a wide
range of vascular risk factors and vascular disease itself is associated with
the onset of Alzheimer’s disease (AD) is growing [4]. Furthermore, post
mortem examination of a consecutive sample of community-drawn cases on
a dementia register indicated that ““mixed”” pathology, particularly vascular
and Alzheimer’s in type, is more likely than the carefully applied research
criteria in vivo had suggested [5]. If vascular risk factors are associated with
AD as well as vascular dementia, and if the two pathologies occur more
frequently together than we had thought, then a categorical distinction
between the two may be misleading and a spectrum or dimensional view
more useful. The mechanism of action of vascular risk factors in promotion
of AD is currently speculative: they could act as a trigger in the pathological
process itself or to bring forward a clinically manifest dementia syndrome
by adding vascular damage to a different area of the brain to that affected by
the Alzheimer pathology. The more vascular risk factors are shown to be
important in AD, though, the more opportunities arise for prevention. An
interesting project will be to track the incidence of dementia in older age in
those populations where cardiovascular health status has been improved in
mid-life through initiatives to change diet, reduce smoking and screen for
hypertension.

The discovery of the importance of apoliproprotein E (ApoE) gene as a
risk factor has been important, although many questions about the extent of
its role remain. Is the effect of the possession of the ApoE4 variant equally
powerful in all ethnic groups and at all ages of onset? How strong is the
evidence that it is E2 that is protective rather than E4 that produces risk?
Most important is the need to know the effect of possession of E2, E3, and E4
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upon survival. Most population studies of the gene have been of older
populations who, by definition, are survivors. For example, if E4-based
dementia were associated with a longer course compared to the others,
then the associations could have a different explanation. The ability to
obtain genetic material simply through cheek scrapes has made it possible
to include the genotype as a variable within epidemiological studies. Until
now, investigation of a “biological” variable has required tests, often not
possible in the home, leading to a fall in response rate because a visit to a
hospital was involved.

Most importantly, Henderson and Jorm address prevention, commenting
upon the interesting reports of a potential beneficial effect of anti-inflam-
matory drugs and estrogens upon the chances of dementia. As they comment,
a random controlled trial will be necessary, as the evidence so far is post hoc.
It is, therefore, pleasing to report that the UK’s Medical Research Council
has recently funded a cognitive/dementia substudy within its WISDOM
trial, in which very large samples of women in their 50s are being recruited
from primary care for a random controlled trial of hormone replacement
regimes. The dementia substudy begins at entry, but of course it will be a
decade or more before any semblance of a result will be manifest, in view of
the likely low incidence of dementia in the next decade for this cohort. The
evidence of a protective factor of some form of “innate ability’”” has con-
tributed to the “brain reserve theory”, which hypothesizes that the more
one has of some as yet undefined cognitive function, the more it seems that
one can compensate for neuronal loss.

Henderson and Jorm have produced a careful review of current know-
ledge. The basis for a multifactorial etiological model of dementia is
becoming clear, with genetic substrate, innate abilities, exposure to risk
factors and protective factors during life all playing a part in the prediction
of the onset of the clinical dementia syndrome.
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1.12
Recent Progress in the Definition and Epidemiology of Dementia

Alistair Burns'

Dementia is one of the major diseases of our times. The burden of the
disorder is immense in terms of direct costs of care for sufferers, but the
cost in terms of stress and strain imposed on carers is impossible to meas-
ure. It is well recognized that psychological and psychiatric diseases are
more feared than some physical afflictions, and dementia is the archetypal
example of this, because the symptoms lead to loss of independence and the
inability of a person to be in control. Henderson and Jorm provide an
unrivalled summary of the salient points in current thinking around demen-
tia in terms of disease definition and epidemiology. There are seven aspects
of the disorder which this commentator would like to emphasize.

The symptoms of dementia present a continuum between normal ageing
and disease [1]. This fact has led people to believe that the syndrome is
therefore the inevitable consequence of normal ageing and so nothing can or
should be done to mitigate its effects. As a result, therapeutic nihilism has
held back clinical innovations for decades, but now this is being slowly
reversed. The classic pathological investigations in the early 1970s from
Newcastle, with subsequent observations by others, demonstrating that
the pathological changes seen in the brain at post-mortem correlate with
the severity of the clinical picture, confirmed the close relationship between
clinical and morphological findings. The contemporaneous neurochemical
studies emphasized the importance of the cholinergic deficit, which formed
the basis for current treatments [2].

The consideration of dementia is a two-stage process. First, the syndrome
of dementia needs to be distinguished from normal ageing, the effects
of drugs on cognitive function, learning disability, impoverished educa-
tion or environment, delirium and depression. Second, the aetiology of
the dementia needs to be established—Alzheimer’s disease (AD), vascular
dementia, dementia of frontal lobe type and Lewy body dementia being the
commonest. Dementia is still regarded by some as a diagnosis in its own
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right, but this is as erroneous as considering jaundice or heart failure as a
definitive diagnosis.

Epidemiology has been hugely successful in documenting the precise
nature of the problem in terms of numbers of people affected by dementia,
and this has been invaluable in helping to plan services. In developing
countries, the increase in the numbers of older people is going to be parti-
cularly great in the future, and it is in those societies that preventive
strategies might have the maximum benefit [3].

Risk factors have been clearly identified and their results validated from
epidemiological studies. Risk factors are useful in that they can give insights
into the mechanisms of dementia but, from the point of view of prevention,
only those risk factors which can be manipulated are of importance. Hence,
factors such as age, ancestry, family history of dementia, presence of
Down’s syndrome and possession of an apolipoprotein ¢4 allele are essen-
tially unavoidable, while head injury, herpes simplex infection and presence
of aluminium might be ameliorated at a public health level. Risk factors
which can be easily attended to include physical illness, such as hyperten-
sion, diabetes and high cholesterol. The other side of the coin is protective
factors, which include estrogens, vitamin E and anti-inflammatory agents,
and trials have shown their benefit. Prevention of dementia should be a
priority for the twenty-first century.

Diagnosis in dementia is largely based on cognitive deficits, but there has
been increasing interest in the presence of psychiatric symptoms and beha-
vioural disturbances as core features of the syndrome. Examples of the
former include depression, delusions and hallucinations, while aggression,
wandering and disinhibition are examples of the latter [4]. These symptoms
are particularly distressing for carers (whose needs are increasingly being
recognized, with interventions directed to alleviate stress), and often pre-
cipitate the need for admission to long-term care. Their expression differs
across cultures. They can be helpful in the differential diagnosis of the
aetiology of dementia: visual hallucinations and paranoid ideas are more
common in people with Lewy body dementia; affective disorders are com-
moner in vascular dementia; personality change is common in frontal lobe
dementia. A wider appreciation of the significance of these features (alter-
natively described as non-cognitive or neuropsychiatric features, or denoted
as behavioural and psychological symptoms of dementia, BPSD) is import-
ant in fully appreciating the significance of dementia.

Measurement of dementia has enabled the natural history of the disease
to be identified and described, and a large number of scales have been
published and validated [5]. Coupled with the tests for detecting cognitive
dysfunction (a universal experience in dementia), these have enabled
accurate estimates of prevalence and incidence to be obtained. By deve-
loping simple measurements for the main expressions of dementia
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(neuropsychological deficits, neuropsychiatric features, and problems with
activities of daily living), disease definition will be improved and diagnosis
made with more certainty.

There is much in the study of dementia in general, and AD in particular,
which is exciting and innovative but is outwith the scope of this commen-
tary. Treatments for AD are becoming available and will sit alongside those
existing for vascular dementia. Sophisticated brain imaging is allowing
functional neuroanatomy to be described in incredible detail. Treatments
will be altering the natural history of dementia and imaging sharpening up
disease definition. The challenge of dementia is one of the greatest facing
medicine.
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1.13
Dementia: Some Controversial Issues

Miguel R. Jorge'

Esquirol began to distinguish between acute, chronic and senile dementia in
1814, and he regarded the last one as resulting from aging and consisting in
a loss of the faculties of understanding. In 1906, Alois Alzheimer reported
the case of a 51-year-old woman with cognitive impairment, hallucinations,
delusions and focal symptoms, whose brain was found on post mortem to
show plaques, tangles and arteriosclerotic changes. In the 8th edition of
Kraepelin’s Textbook, he coined the term ““Alzheimer’s disease” (AD), as ““a
senium praecox if not perhaps a more or less age-independent unique
disease process”’. Many authors from that period criticized this new entity
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(presenile dementia) as something different from classical senile dementia
[1].

Henderson and Jorm's review addresses several issues concerning defini-
tion, diagnostic criteria, differential diagnosis, types, natural history, incid-
ence/prevalence rates and risk factors of dementia that have theoretical and
clinical importance. I will offer two short remarks on prevalence rates and
risk factors, and focus on two issues that are at present controversial.

Prevalence rates vary according to distinct diagnostic criteria used in
different epidemiological studies and probably across different populations.
Nevertheless, the worldwide prevalence rates of dementia in people aged 65
years and over is approximately 4.5%; AD is almost twice more common
than vascular dementia (VD) in Western nations, but the reverse situation is
observed in Asian countries [2].

According to Henderson and Jorm’s conclusions, there are four known
and a number of possible risk factors for AD. Whereas hereditary factors
play a major role in AD, environmental factors associated with stroke
(hypertension, smoking, excessive drinking, diabetes, hyperlipidemia) also
appear important for VD [34].

One important question still pending is whether cognitive decline is a
dimensional phenomenon. According to different authors, cognitive decline
in the elderly can be considered dimensionally, including benign senescent
forgetfulness [5], aging-associated memory impairment [6], mild cognitive
disorder [7] and senile dementia. Caine [8] prefers aging-associated cognit-
ive decline (AACD) as a designation to be listed among conditions that are
not attributable to a mental disorder but are a focus of clinical attention.
AACD reflects ““decrement in cognitive processing abilities, including an
array of intellectual functions; these are not so severe as to impair personal
or vocational functioning significantly”. If we accept a dimensional model
to explain cognitive decline, AD would be the endpoint in a continum of a
normal aging process. However, Ritchie [9], reviewing the literature, con-
cludes that “there is perhaps more evidence in favor of a medical model of
AD as a pathologic process that, although perhaps triggered by critical loss
of neuronal reserves related to normal aging, would appear to be related to
independent etiologic factors”.

Another important question is whether VD really exists as a distinct disease
or is just a matter of strokes. Chui [2] pointed out some biases that prompted
this question: VD is more frequently observed in stroke clinical centers and
rarely observed in dementia clinical centers; there is no consistent phenotype
for VD; and itis difficult to link stroke to dementia excluding the possibility of
AD in the background. According to Chui’s point of view, there is a place for
VD (or vascular cognitive impairment as proposed by Hachinski, [10]), if we
admit a plurality of VD phenotypes and that chronic ischemia, alone or in
concert with other factors, can trigger neuronal dysfunction and death.
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It is clear that further research evidence is needed in order to clarify the

above questions.
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1.14

Is the Prevalence Rate of Alzheimer’s Disease Increasing in Japan?

Akira Homma'

Local governments in Japan have been greatly concerned with the various
problems of the aged, because of the rapid increase in their number. They
have conducted surveys to investigate their living conditions and the needs
for welfare services for them. In the last two decades, approximately 30
surveys on dementia in the community have been conducted in Japan.

! Department of Psychiatry, Metropolitan Institute of Gerontology, Tokyo, Japan
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The sites of the investigations were distributed all over the country.
Surveys were conducted by the two-step method, that is, a screening survey
and a secondary survey for diagnosis by a psychiatrist during door-to-door
visits. The use of functioning in activities of daily living, behavioural symp-
toms, and the degree of care required as criteria to screen the elderly with
suspected dementia was one of the features in the surveys. In a community
survey conducted in 1992 [1], 5000 persons aged over 65 years, randomly
selected from approximately 340000 elderly persons in Kanagawa prefec-
ture, were subjected to a screening survey without psychometric examina-
tions. In addition, in order to examine whether elderly with dementia were
present among those who were not screened, a randomly selected subsam-
ple of these people was examined by psychiatrists. No case of dementia was
found in this subsample. These results suggest that the screening criteria
were likely to be valid and practical, taking into account the reluctant
attitude of Japanese elderly persons toward such surveys. Recently we
conducted a screening survey in a rural area of central Japan. The Mini-
Mental State Examination was used to screen the elderly with dementia
among approximately 7800 subjects. The refusal rate was as high as 25%.
These findings seem to support the idea that the use of a psychometric
examination is not useful as a screening instrument in Japan.

A major disadvantage in Japan is that only prevalence studies have been
conducted, mainly due to financial constraints. Incidence rate is a function
of prevalence rate. It is usually difficult to estimate change of incidence by
the results in the prevalence studies. However, if similar tendencies are
recognized in the results of the prevalence studies in some areas, change
of incidence may be worthwhile to be considered to a certain extent. In
metropolitan Tokyo, large-scale epidemiological surveys were conducted in
1974, 1980, 1987 and 1995 [2]. The survey in 1974 was carried out before the
DSM concept of dementia was incorporated. Thus, that survey was
excluded from the comparison of prevalence rates. The overall prevalence
rates of dementia were 4.6% in 870000 persons aged 65 years and over in
1980, 4.0% in 1110000 aged people in 1987 and 4.1% in 1490000 elderly
persons in 1995. There were no significant differences in the distribution of
the total aged population by age groups, but the proportion of those aged
over 80 years slightly increased.

Remarkable findings were obtained in the disease-specific prevalence
rates. It has been maintained that vascular dementia (VD) is more common
than Alzheimer-type dementia (AD) in Japan. However, in the survey of
1995, the prevalence of AD was 1.8% and that of VD was 1.2%, with a ratio
AD:VD almost identical to that reported in other countries. In Japan, the
prevalence rate of AD increased from 1980 to 1995, while there was a
decrease of the rates of other dementias and unspecified dementia. In the
comparison of age and disease-specific prevalence rates in Tokyo and in the
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Kame project conducted among Japanese-Americans in Seattle [3], the pat-
tern of increasing prevalence of AD and VD with age seems almost iden-
tical, except for the finding that the prevalence rate of AD in extremely old
people in Seattle is higher than that in Tokyo.

In addition to the increased visibility of AD, sociomedical factors should
be considered as a reason for the increased prevalence rate of AD. The ratio
of nursing home beds to the elderly population increased from 0.9 to 1.3 in 8
years. In 1987 and 1995, the institutionalized elderly were surveyed by
psychiatrists to examine the prevalence of dementia. Prevalence rates of
AD decreased from 23.8% to 19.8%. Also, the prevalence of VD increased
from 19.2% to 28.9%. The total prevalence rate of dementia decreased from
56.9% to 54.3%. Although the increased prevalence of VD in nursing homes
is not sufficient to explain its decreased prevalence in the community, the
change of proportions of AD and VD in nursing homes might influence that
in the community. The second problematic issue is that aged persons in
medical facilities were not included in the study. A complete survey includ-
ing medical facilities will be needed in the future.

It may seem that a predominant prevalence of VD is no longer a char-
acteristic epidemiological feature of the demented elderly in the community
of Japan. Recent results in other areas of Japan seem to support the ten-
dency. Also, the higher prevalence of AD shown in the Kame study seems to
coincide with the increasing prevalence rate of AD in Japan, possibly due to
environmental factors.
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CLINICAL DIAGNOSIS OF DEMENTING
DISORDER

“Dementia” is a term which refers to ““a general mental deterioration” [1].
The term has Latin roots. ““De”” is a prefix derived from Latin, signifying
“separation, cessation or contraction”, and ‘“‘mens” denotes mind [1,2].
Consequently, in dementia there is ““a contraction of the mind”.

Chronicity has generally been implicit in the term “dementia”. Although
legal implications of what we now term dementia can be traced to Greek
writings of Solon and Plato, the earliest known usage of the term dementia
comes from Aurelius Cornelius Celsus, a Roman writer and encyclopedist
[3-6]. In a work entitled De Medicina, in the first century A.p., Celsus
distinguished ““delirium’” and “dementia”. Roman writers, beginning with
Celsus, used the word “delirium” more or less interchangeably with the
Greek-derived term ““phrenesis” (“phrenitis”, or “frenzy”’), which desig-
nated a temporary mental disorder occurring in the course of illness, and
featuring excitement and restlessness [7].

Although dementia and delirium continue to be distinguished in current
diagnostic nomenclature, the extent to which chronicity is implied in the
usage of the terminology ““dementia’” is very variable. For example, the term
“acute dementia” has been used in recent times [1]. Similarly, in terms
of the distinction of delirium from dementia, there is universal recognition

Dementia, Second Edition. Edited by Mario Maj and Norman Sartorius.
© 2002 John Wiley & Sons Ltd. ISBN:H)-470-84963-0
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that various medical disorders can produce both conditions [8]. Also “ex-
citement” and “restlessness” can occur in both delirium and dementia. In
the context of dementia, “excitement” is most commonly referred to as
““agitation”” or as “catastrophic reaction”, and “‘restlessness’”’ is most com-
monly referred to as “activity disturbance” or as “pacing”. Additionally,
dementia is itself a risk factor for delirium and the occurrence of delirium is
a risk factor for dementia. Consequently, the boundaries between dementia
and delirium remain somewhat blurred, although the distinction between
these conditions has been considered to be a useful one for two millennia.

Another implication of the terminology ““dementia’” which is applied
frequently is of a progressive, deteriorating course. Although a deteriorating
course is characteristic of many of the most important dementing condi-
tions, clearly dementia is also a broader term which can be appropriately
applied to a “general mental deterioration” produced by head trauma,
heavy metal poisoning, or any of numerous other conditions which may,
or may not, be progressive in nature.

One current authoritative nomenclature, the DSM-IV [8], operationalizes
the diagnosis of the ““general mental deterioration” characteristic of demen-
tia as the development of multiple cognitive deficits. In this definition, the
deficits must “include memory impairment” and “must be sufficiently
severe to cause impairment in occupational or social functioning and must
represent a decline from a previously higher level of functioning”.

A variety of mental status, neuropsychologic, functional, and other meas-
ures have been developed which can assist in the diagnosis of dementia.
Some of the most widely used assessments will be noted in the course of this
brief overview. It is important to note that all of these measures must be
utilized in conjunction with a careful clinical history which documents the
occurrence of decline from a higher premorbid cognitive and functional
level of capacity.

Once the occurrence of dementia has been established, the clinician must
determine the specific origin of the dementia, i.e. the specific dementing
diagnostic entity. Dementia can be caused by numerous conditions, includ-
ing degenerative brain diseases, cerebrovascular factors, infectious condi-
tions, hormonal abnormalities, immune disorders, electrolyte abnormalities,
toxins, medications, hereditary disorders, neoplastic conditions, traumatic
changes, metabolic changes, nutritional deficiencies, normal pressure
hydrocephalus, Parkinson’s disease, multiple sclerosis, and other condi-
tions. Additionally, in clinical practice, many of these conditions commonly
interact to produce dementia, increase the magnitude of dementia, or affect
the course of dementia. Consequently, the differential diagnosis of dementia
requires a history of onset and course, a medical history, including a psy-
chiatric and neurologic history, a social and occupational history, and a
relevant family history. In the context of this history, relevant examinations
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for dementia diagnosis include a physical examination, psychiatric and
mental status examination, and neurologic examination. Laboratory evalua-
tions which are conventionally applied in the differential and diagnostic
work-up for dementia include comprehensive metabolic evaluation with
studies of serum electrolytes, urea, glucose and liver function tests. A com-
plete blood count is obtained, as well as serum B, and folate values and
thyroid function tests [8,9]. In many settings, other laboratory evaluations are
conventionally obtained as part of a dementia diagnostic work-up, such as
syphilis serology, human immunodeficiency virus (HIV) testing, or serum
Lyme disease antibody assessment. Neuroimaging evaluations are obtained
in the dementia work-up: they include a magnetic resonance imaging (MRI)
or computed tomography (CT) scan of the brain. Many other laboratory and
diagnostic procedures may be useful: for example, genetic and chromosomal
evaluations in assessing familial Alzheimer’s disease (AD), dementia due to
Huntington’s disease, or dementia due to diverse other causes, such as
spinocerebellar ataxia. However, these genetic evaluations are difficult to
obtain at present in most diagnostic settings. The presence of Bj, and/or
folate deficiency can presently be sensitively assessed with serum methyl-
malonic acid and serum homocysteine levels. Neuroimaging evaluations
may be augmented by information from single photon emission tomography
(SPECT) scans, positron emission tomography (PET) scanning, or, more
traditionally, electroencephalographic (EEG) assessment.

It should be noted that all of these evaluations only serve to inform what
is ultimately a clinical diagnosis of dementia categorically, or more specific-
ally, of any particular dementia diagnostic entity. For example, a patient
may fulfill all of the diagnostic criteria for dementia in the DSM-IV and have
memory impairment together with multiple cognitive deficits, and these
deficits may be sufficiently severe to cause impairment in occupational and
social functioning, and this may represent a decline from a previously
higher level of functioning. Furthermore, the impairments may be noted
on mental status, neuropsychologic and functional evaluations, and meet
the severity criteria on these evaluations for dementia. Nevertheless, a
clinician may correctly conclude, on the basis of the comprehensive evalua-
tion, and, especially, the psychiatric history, that the patient’s symptoms are
secondary entirely to anxiety disorder. In this case, the diagnosis of demen-
tia would conventionally not apply, despite the patient’s temporarily ful-
filling all of the “criteria” for a dementia diagnosis.

Indeed, many of the major categories of mental disorder can produce an
acute, recurring, chronic, or even progressive condition, which fulfills the
DSM-1V criteria for dementia, but for which the diagnosis of dementia, as
conventionally utilized, would not apply. For example, an acutely psychotic
schizophrenic patient may operationally fulfill the criteria for dementia,
with low test scores, poor functioning, etc. Furthermore, the onset of these
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disturbances may have been gradual. Nevertheless, a diagnosis of schizo-
phrenia may be appropriate for this patient, whereas a diagnosis of demen-
tia may not be [8]. Similarly, the onset and development of a maniform
disorder may produce a clinical picture which nominally fulfills the
““dementia’” criteria, but for which the diagnosis of dementia would not
apply. The so-called ““dementia syndrome” of depression, what was for-
merly termed “pseudodementia”, is well known: a depressed patient may
fulfill the criteria for dementia; however, the clinician may conclude, on the
basis of the clinical history, associated clinical symptomatology, etc., that the
patient suffers from major depressive disorder, not dementia.

Other major categories of mental disorder in which patients may nomin-
ally fulfill dementia diagnostic criteria, but in which other, non-dementia,
clinical diagnoses would apply include substance related disorders and
delirium. The DSM-1V, for example, specifically notes that ““dementia is
not diagnosed if these symptoms occur exclusively during the course of a
delirium”” [8].

In summary, the term dementia has been useful in medical categorization
and classification for approximately 2000 years. Medically, Galen (130-201
A.D.) added the term “morosis”, meaning dementia, to the list of mental
diseases, defining a person thus afflicted as one ““in whom the knowledge of
letters and other arts are totally obliterated, indeed they can’t even remem-
ber their own names’ [5,10]. Although the term ““dementia” has remained
in usage over these past two millennia, in general, until the advent of the
Renaissance, physicians who have followed the Galenic medical tradition,
dating from the time of the Roman Emperor, Marcus Aurelius, have utilized
this term, whereas physicians who have followed the Hippocratic medical
tradition, dating from ancient Greek times (circa 400 B.c.), did not identify
dementing disorders.

Currently, the DSM-IV definition of dementia as a condition with ““general
mental deterioration”, including memory impairment and with functional
deficits, has relatively high specificity and relatively low sensitivity. Various
mental disorders which fulfill the inclusion criteria, by convention, are not
currently termed dementia, whereas others, especially those with a degen-
erative course and/or overtly identifiable “medical” etiology, are currently
termed dementia. For example, the decision to exclude dementia praecox
(currently termed schizophrenia) from the dementia DSM-1V categorization,
although some schizophrenic patients may meet the dementia inclusion
criteria, appears somewhat arbitrary from certain perspectives.

The net result of the current categorization is that it is essential for
clinicians to recognize the salient clinical features of the major dementia
and non-dementia mental disorders and to formulate a diagnosis based
upon these salient features. In the past several years, the salient clinical
characteristics of the most important of the dementing disorders, AD, have
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been described in some detail. These sailent characteristics, their origins,
and their differentiation and overlap with other dementing conditions, will
be briefly reviewed in this paper.

CLINICAL DIAGNOSIS OF ALZHEIMER’S DISEASE (AD)

AD is, epidemiologically, the leading cause of dementia [11]. It is a char-
acteristic clinical and pathological process [9]. Pathologically, it is character-
ized by the presence in the brain of neurofibrillary tangles, comprised in
part of the tau protein, and amyloid (senile) plaques which contain the -
amyloid protein. Although characteristic of AD, these major pathologic
elements are not pathognomonic, and can be found both separately and
together in both normal aged persons and in other, non-AD, pathologic
disorders. The magnitude of occurrence of these major pathologic constitu-
ents, their localization in particular brain regions, such as the hippocampus,
and the co-occurrence of tau-positive neurofibrillary tangles and senile
plaques containing B-amyloid, all assist in the pathologic differentiation of
AD from other clinical entities.

The Functional Course of AD: The Most Robust Marker of AD
Clinical Course

Clinically, AD is also a characteristic illness entity, which is recognizable by
its onset and course. For several reasons, the characteristic clinical course of
AD is most readily appreciated by charting the progressive changes in
functioning and daily life activities which occur with the evolution of the
disease process. The characteristic functional course of AD is most clearly
outlined using the Functional Assessment Staging (FAST) procedure [12].
The FAST course of AD is shown in Table 2.1. Current evidence for the
superiority of the FAST staging procedure in tracking the course of AD in
dementia patients who are generally free of non-AD related physical patho-
logy is summarized in Table 2.2.

The evidence for the superiority of the FAST in tracking AD course
includes evidence from what are termed criterion validity studies, which
compare the utility of a measure in charting a disease in comparison with a
hypothesized “gold standard”’; concurrent validity studies, which compare
a particular measure in charting a disease with other measures; and utility
investigations, which examine how well the measure does in uncovering
new findings when used to chart the disease process. Each of these lines of
evidence supporting the conclusion that the FAST identifies a characteristic
process of deterioration in AD will be briefly reviewed.
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TABLE 2.1 The characteristic functional course of Alzheimer’s disease (AD):
functional assessment staging (FAST)

1. No difficulty, either subjectively or objectively

2. Complains of forgetting location of objects. Subjective work difficulties

3. Decreased job functioning evident to co-workers. Difficulty in travelling to new
locations. Decreased organizational capacity”

4. Decreased ability to perform complex tasks, e.g. planning dinner for guests, handling
personal finances (such as forgetting to pay bills), difficulty marketing, etc.

5. Requires assistance in choosing proper clothing to wear for the day, season or
occasion, e.g. patient may wear the same clothing repeatedly, unless
supervised”

6. (a) Improperly putting on clothes without assistance or cuing (e.g. may put street
clothes on over night clothes, or put shoes on wrong feet, or have difficulty
buttoning clothing) occasionally or more frequently over the past weeks

(b) Unable to bathe properly (e.g. difficulty adjusting bath-water temperatuire)
occasionally or more frequently over the past weeks’

(c) Imzbzlzty to handle mechanics of toileting (e.g. forgets to flush the toilet, does not
wipe properly or properly dispose of toilet tissue) occasionally or more
frequently over the past weeks

(d) Urinary incontinence (occasionally or more frequently over the past weeks)

(e) Fecal incontinence (occasionally or more frequently over the past weeks)"

7. (a) Ability to speak limited to approximately six intelligible different words or
fewer, in the course of an average day or in the course of an intensive interview

(b) Speech ability limited to the use of a single intelligible word in an average day
or in the course of an intensive interview (the person may repeat the word over
and over)

(c) Ambulatory ability lost (cannot walk without personal assistance)

(d) Cannot sit up without assistance (e.g. the individual will fall over if there are no
lateral rests (arms) on the chair)

(€) Loss of ability to smile

(f) Loss of ability to hold up head independently, or the neck is contracted and
immobile

* Scored primarily on the basis of information obtained from a knowledgeable informant and /
or caregiver.

Note: Interviewers are instructed to check the highest consecutive level of disability The FAST
stage is the highest consecutive enumerated score. Adapted from Reisberg (1986) © 1984 by
Barry Reisberg, MD [57].

Criterion Validity

Criterion validity studies include two major lines of investigation. One
gold standard criterion is the capacity of a particular measure to chart
the prospective course of a degenerative disease, in this instance, the degen-
erative course of AD. The other criterion validity line of investigation
is the relationship between a measure and neuropathologic changes in
AD.
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TABLE 2.2 Evidence for the superiority of the FAST staging procedure in charting
the characteristic clinical course of Alzheimer’s disease (AD)

Criterion validity

Longitudinal course of AD  Progression of AD on the FAST accounted for
about twice the variance in temporal course of
AD as that accounted for by the MMSE in a 5-
year prospective study of course of patients with
probable AD [16, 17]

Neuropathologic Relationships between volumes of hippocampal

investigations of AD formation subdivisions and FAST stage 7
substages (NB: in FAST stage 7, MMSE scores are
virtually uniformly zero [bottom]) [24]:

Cornu ammonis r=0.70 (p < 0.05)
Subiculum complex r=0.79 (p < 0.001)
Entorhinal cortex r=0.62 (p < 0.05)

Correlations between total number of neurons in
hippocampal formation subdivisions and FAST
stage 7 substages [26]:

Cornu ammonis r=0.90 (p <0.01)
CA1l r=0.88 (p <0.01)
Subiculum r=10.79 (p < 0.001)

Percentages of remaining neurons in
hippocampal brain regions with neurofibrillary
changes [26]:

Control FAST  FAST
(%) 7a-7¢  7e-7f
(%) (%)

Cornu ammonis

CA1 5.5 43.2 71.0
CA2 5.2 224 32.7
CA3 0.6 9.5 264
CA4 0.8 10.3 27.8
Subiculum 2.3 214 52.4
Concurrent validity
Neurologic reflexes and Correlations with a summary measure of
release signs neurologic reflexes and release signs [33-35]

In 480 subjects at all severity levels with dependent
variables [35]:

Correlation Variance (%)
MMSE r=0.74 55
FAST r=0.80 64

(continues overleaf)
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TABLE 2.2 (continued)

In 37 subjects with MMSE scores of zero [35]:

Correlation Variance (%)
FAST r=10.80 64
Cognitive change Correlations with cognitive change

assessments [37-39, 41, 43]:

FAST correlations

Concentration 0.88
Recent memory 0.90
Remote memory 0.83
Orientation 0.94
MMSE 0.83
M-OSPD (stages 6 and 7) 0.77
Utility
Identification of major physical Contractures occur in approximately a quarter of a
disabilities in AD which million AD patients in the USA alone [36]. 95% of
could not be charted with AD patients with contractures have MMSE
traditional assessments scores of zero. FAST correlation with contracture
occurrence in AD is 0.70 [36]
Identification of a physical, Neurologic reflexes distinguished early stage 6 AD
neurologic marker of AD patients (FAST 6a-6¢) from early stage 7 AD
course patients (FAST 7a and 7b), with a specificity,

sensitivity and overall accuracy of > 85% [54].
This differentiation corresponds to the point of
emergence of incontinence in AD

FAST, Functional Assessment Staging; MMSE, Mini-Mental State Examination;
M-OSPD, Modified Ordinal Scales of Psychological Development

Utility in tracking the longitudinal course of AD. The course of AD is most
often charted at the present time with the Mini-Mental State Examination
(MMSE) [13]. This was originally proposed as a screening measure for
dementia [14,15]. However, it is widely, even generally used at present,
for assessing the magnitude of severity of AD and other dementia disorders
at all severity levels. Consequently, the MMSE is an appropriate measure for
comparison in terms of the utility of a measure in tracking the longitudinal
course of AD.

In a prospective longitudinal study, the course of 103 community residing
subjects with probable AD [16] at baseline was examined [17]. The mean
MMSE score of these subjects at baseline was 15.4 £5.6. Subjects were
followed over a mean interval of 4.6 £ 1.4 years. Follow-ups were con-
ducted blind with respect to baseline measures. When necessary, they
were conducted in residential and nursing home settings. At follow-up,
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eight subjects could not be located. Additionally, 30 subjects were deceased
at the time of follow-up. Of the 65 surviving subjects who could be located,
FAST stage distribution at baseline was as follows: FAST stage 4, n = 34;
FAST stage 5, n = 22; FAST stage 6, n = 8; FAST stage 7, n = 1. The mean
MMSE score at follow-up was 5.1 &+ 6.9. Approximately half, 33 of the 65
surviving subjects, had MMSE scores of 0 at follow-up. The FAST stage
distribution at follow-up was: FAST stage 4, n = 2; FAST stage 5, n =7;
FAST stage 6, n = 27; and FAST stage 7, n = 29.

The correlation between change in measures and temporal course (i.e.
change in time) in this study was examined. There was a 0.32 correlation
between change in MMSE scores and time elapsed in the 65 survivors
(p < 0.05). Consequently, MMSE score change explained 10.2% of the var-
iance in time elapsed.

The correlation between change in FAST scores and time elapsed in the 65
survivors was also examined. For these correlations, the major FAST stages
were allotted corresponding integer values (i.e. FAST stage 1 = 1.0, etc.),
and the FAST substages were allotted proportional fractional values (i.e.
FAST stage 6a = 6.0, 6b =6.2....,7a = 7.0,... 7f = 8.0, etc.). Using these
procedures, the correlation between FAST score change and time elapsed in
the 65 surviving subjects was 0.45 (p < 0.001). Therefore, FAST score change
accounted for 20.3% of the variance in time elapsed in this longitudinal
study. This was approximately twice the variance in time elapsed which
was accounted for by the MMSE.

Reasons for the superiority of the FAST in tracking the characteristic
course of AD in comparison with the MMSE include the wider temporal
range of the FAST, which charts approximately twice the potential temporal
duration of AD course as the MMSE (Figure 2.1) [18-20]. These floor effects
of the MMSE (and many other measures which have been widely utilized in
AD assessment) are well known [19-22].

Accordingly, several analyses were conducted in this longitudinal study
to determine whether the superiority of the FAST in tracking the lon-
gitudinal course of AD was only associated with these floor effects [17]. In
this longitudinal study, 33 of the 65 survivors followed had MMSE scores of
zero (i.e. > 50%). Therefore, analyses were conducted to determine: (a)
whether mean rate of change of MMSE scores per annum differed if subjects
with MMSE floor (zero) scores were excluded; (b) whether MMSE correla-
tions with temporal course improved if subjects with MMSE scores of zero
were excluded, and (c) whether the relative superiority of the FAST in
tracking the temporal course of AD would still be present if the least
impaired cohort at baseline were analyzed separately.

Mean rates of change on the MMSE in this longitudinal study were 2.43 +
1.15 points per annum, a result which is comparable with other published
data with similar samples [23]. If the 33 subjects with MMSE scores of zero
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FIGURE 2.1 Typical time course of Alzheimer’s disease (AD). Stage range compar-
isons shown between CDR and GDS/FAST are based upon published functioning
and self-care descriptors. CDR, Clinical Dementia Rating; GDS, Global Deterioration
Scale; FAST, Functional Assessment Staging; MMSE, Mini-Mental State Examina-
tion; IMC, Information, Memory and Concentration test

Source: from Reisberg et al [19]

were excluded, the mean rate of change was virtually unchanged, i.e.
2.42 + 1.32 points per year on the MMSE. An analysis of the variance in
temporal course, accounted for by the MMSE if subjects with scores of
zero were excluded, indicated that there was then no relationship
between time elapsed and MMSE score change (r = 0.00). Consequently,
eliminating subjects with bottom scores did not improve the relationship of
MMSE to AD temporal course and, in fact, eliminated this relationship
entirely.

Another analysis in this longitudinal study examined criterion validity in
the least impaired cohort at baseline, i.e. 27 subjects followed whose Global
Deterioration Scale (GDS) stage at baseline was 4. The mean MMSE score for
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these GDS stage 4 subjects was 20.5 & 3.4. In this least impaired cohort, the
correlation between MMSE change and temporal change in the longitudin-
ally followed subjects was 0.35 (p < 0.05), accounting for 12.25% of variance.
The correlation between FAST score change and time elapsed in these GDS
stage 4 subjects followed was 0.51 (p < 0.01), accounting for 26.01% of
temporal change variance.

Consequently, regardless of analytic strategies employed, the FAST sta-
ging procedure accounts for considerably more variance in the temporal
course of AD in comparison with the MMSE. Therefore, using the criterion
validity standard of longitudinal course, the FAST is a considerably more
valid measure for assessing AD than the MMSE.

Relationship to neuropathological markers of AD course. Another criterion
validity standard which has been widely proposed for AD is the
relationship between change on a measure and neuropathologic markers
of AD course. In AD these markers include: (a) degeneration in affected
brain regions, (b) cell loss in affected brain regions, and (c) relationships to
AD neuropathologic hallmarks. In each of these areas, currently published
studies have supported the validity of the FAST staging procedure.
Furthermore, the FAST compares favorably with any other in vivo markers
in terms of neuropathologic relationships (i.e. in terms of neuropathologic
assessment of criterion validity).

The relationship between hippocampal volumetric changes and FAST
stage was examined in a study of 13 subjects with severe AD at GDS stage
7 who presented for post-mortem evaluation [24]. The FAST stages of these
subjects at the time of demise ranged from 7a to 7f. Volumetric change in
hippocampal brain regions was studied both in relationship to FAST stage
and in comparison with 5 age-matched subjects who were free of symptoms
of dementia. The results indicated robust linear relationships between at-
rophy of the hippocampus and its principal subdivisions and the evolution
of AD assessed with the FAST. Overall, patients in the early portion of stage
7 (7a-7c) showed a 36% decrease in hippocampal volume in comparison
with controls, and patients in late stage 7 (7e-7f) showed a 60% decrease in
hippocampal volumes in comparison with controls. For the cornu ammonis,
subicular complex, and entorhinal cortex, Pearson correlations of volu-
metric loss with FAST stage 7 ordinally enumerated substages were:
r=—0.70, —0.79, and —0.62, respectively.

The hippocampal atrophy results using the FAST from the study of
Bobinski et al [24] are among the strongest such relationships described in
the current literature. These results strongly support the overall validity of the
FAST staging procedure. More particularly, they also support the validity of
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the FAST staging procedure for AD in the final FAST 7 stage. FAST stage 7 is
comprised of six distinct substages, all of which generally occur after the
MMSE and other traditional measures which have been applied for AD
assessment have reached floor values. The potential temporal duration of
FAST stage 7 in persons who survive until and into the final 7f substage is 7
years or longer [19,20,25]. Consequently, FAST stage 7 represents more than
half of the total potential temporal duration of AD. Therefore, demonstration
of specific criterion validity for this major portion of AD course, where other
measures which have been studied in comparison with neuropathologic
data are not useful, is a major advance.

Subsequent studies have lent further weight to these findings of robust,
even unprecedentedly strong, relationships between neuropathologically
assessed brain changes and progression of AD assessed with the FAST.
For example, in a subsequent study of the same severely impaired, 13
FAST stage 7 AD patients and five controls, the number of neurons in
hippocampal formation subdivisions was examined by Bobinski et al [26].
Early FAST stage 7 subjects (FAST stages 7a—7c) had significantly (p < 0.01)
more neuronal loss in the CA1 and subiculum regions of the hippocampus.
In late FAST stage 7, significant neuronal loss relative to controls was found
in all sectors of the cornu ammonis and in the subiculum (p < 0.01). Cor-
relations between the total number of neurons in hippocampal formation
subdivisions and FAST stage 7 substages were 0.90 in the cornu ammonis,
0.88 in the CA1 and 0.79 in the subiculum (p < 0.01). Similar linear relation-
ships between the percentages of neurons with neurofibrillary tangles in
hippocampal brain regions and the FAST staging procedures were noted
(Figure 2.2).

Consequently, there is strong evidence from two forms of criterion
validity studies, i.e. studies of the prospective course of AD, and studies
of neuropathologic changes in AD, for the validity of the FAST staging
procedure in marking the characteristic clinical course of functional losses
in AD.

Concurrent Validity

Another source of validity support for the utility of the FAST staging
procedure and its superiority from various perspectives over traditional
measures, such as the MMSE, in marking the characteristic course of AD
comes from concurrent validity studies. Two separate lines of concurrent
validity investigation have been pursued. One is the study of independent
neurologic markers of deterioration in the AD patient and the other is the
study of the concurrent relationship between cognition and functioning in
AD.
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FIGURE 2.2 Relationship between the percentages of neurons with neurofibrillary
changes in hippocampal brain regions and FAST stages. FAST, Functional Assess-
ment Staging

Source: from Bobinski et al [26]

Correlation with neurologic reflex changes. It has long been recognized that
certain neurologic reflexes, which have been variously termed “frontal
release signs” or “developmental reflexes” or “primitive reflexes” or
“cortical disinhibition signs”, emerge particularly in the course of what has
been variously termed “’late stage”” or severe AD [27-32]. Franssen et al have
studied these and other neurologic reflex and release sign markers of the
emergence of AD in considerable detail [33,34]. Using published assessment
procedures, Franssen and Reisberg examined 14 individual reflexes and two
additional measures of muscle tone [35]. These were encompassed into five
categories: (a) muscle stretch reflexes; (b) muscle tone; (c) the plantar extensor
reflex; (d) nociceptive reflexes; and (e) prehensile reflexes. The total activity
score for each of these five reflex categories consisted of the summed highest
score of each of the constituent individual neurologic reflex variables.
Pearson correlations were computed between combined scores of the reflex
categories and clinical assessment variables. A total of 480 subjects spanning
the severity spectrum from GDS stages 1 to 7 were assessed. Patients in FAST
stages 7d-7f were excluded, because the high frequency of secondary joint
contractures in these stages sometimes prevented the examination of all
neurological reflexes [36]. All subjects studied fulfilled criteria for either
normal aging (GDS stages 1 and 2, n = 164), mild memory impairment
(GDS stage 3, n = 46) or AD (GDS stages > 4, n = 270). The relationships
obtained provide an independent view of the concurrent validity of
assessments in progressive aging and AD. The combined reflex category
variable correlated with the MMSE at 0.74 and with the FAST at 0.80.
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Consequently, 55% of the variance in neurologically assessed changes with
the progression of AD was accounted for by MMSE scores, whereas 64% of
this neurologic change variance was accounted for by FAST scores.

An analysis was also performed separately for those subjects in this
neurologic change cohort whose MMSE scores were at bottom (zero)
(n = 37). By definition, the correlation between MMSE score and neurologic
change in this severely impaired AD cohort is zero. FAST scores correlated
with neurologic changes in this cohort at 0.80, an identical magnitude of
relationship to that seen in less impaired subjects.

Consequently, the neurologic concurrent validity studies support the
apparent superior validity of the FAST staging procedure in comparison
with the MMSE in tracking the course of AD.

Relationship to cognitive changes. Another form of concurrent validity which is
applicable for procedures such as the FAST, which measure progressive
functional deterioration, is the relationship between this deterioration and
cognitive assessments of decline in AD. In a study of 50 subjects (25 men and
25 women) with normal aging (n = 30), mild cognitive impairment (n = 4),
and AD (n = 16), the relationship of the major elements of the FAST to
cognitive assessments from the Brief Cognitive Rating Scale (BCRS) was
examined [37—40]. The functional stages correlated with progressive
deterioration in concentration (r = 0.88), recent memory (r = 0.90), remote
memory (r = 0.83), and orientation (r = 0.94). Consequently, there is a strong
relationship between the FAST functional stages of AD and progressive
cognitive deterioration. This relationship between the FAST and cognitive
decline in AD is also seen in direct comparison with the MMSE. In a study of
566 subjects with normal aging, mild cognitive impairment and AD at all
severity levels, the correlation between the FAST staging procedure and the
MMSE was 0.83 (Figure 2.3) [41].

As previously noted, the MMSE and other cognitive tests which have been
traditionally utilized for dementia assessment bottom out at the end of FAST
stage 6. Even in the course of FAST stage 6, these measures are subject to floor
effects and become less useful in charting the progressive course of AD.
FAST stage 7, with six identifiable functional substages, represents more
than half the potential temporal duration of AD. Therefore, it was important
to demonstrate concurrent validity in the latter portion of the FAST, when
traditional dementia assessment measures are subject to floor effects. Doing
this required the development of psychological test measures which
were capable of assessing cognition in severe dementia. Sclan et al [42] and
Auer et al [43,44] developed these measures. They took psychological test
measures which had originally been developed for infants and small children
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FAST in subjects with aging and Alzheimer’s disease. MMSE, Mini-Mental State
Examination; FAST, Functional Assessment Staging

Source: from Reisberg et al [41]

based upon Piagetian principles [45-48], and adapted these procedures for
the assessment of the severely demented patient. The specific test proced-
ures selected for adaptation were the Uzgiris and Hunt Ordinal Scales of
Psychological Development [49]. The adapted version of these tests which
were successfully applied for the assessment of severe dementia is termed
the Modified Ordinal Scales of Psychological Development (M-OSPD)
[43,44]. Studies demonstrated the same magnitude of robust correlation
between these cognitive test assessments for severe dementia as had been
noted in the early portion of AD course for the MMSE and other, theoretic-
ally functioning independent, dementia cognitive assessments. Specifically,
in a study of 70 AD patients in FAST stages 6 and 7, the Spearman correla-
tion coefficient between the M-OSPD total scores and the 11 FAST stage 6
and stage 7 substages represented was —0.77 (p < 0.001) (Figure 2.4) [43].
Consequently, it can be demonstrated throughout the entire course of AD,
that there is a strong relationship between progressive and characteristic
functional deterioration and progressive cognitive loss.

Utility

An additional means of assessing the validity of a clinical procedure, apart
from criterion validity and concurrent validity, is utility. In terms of the
present discussion, can usage of the FAST procedure reveal relationships
which would otherwise be difficult to discern? A few published studies
which have demonstrated the utility of the FAST staging procedure in
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Source: from Auer et al [43]

uncovering previously obscure and difficult to discern relationships in AD
will be discussed. These studies are an examination of physical changes in
AD patients and a study of a specific neurologic marker of the advent of
incontinence in AD.

Utility in charting the emergence of physical disability. Contractures are
conditions in which joints become stiffened and immobile. They may be
associated with structural changes in joints as well as muscle shorten-
ing [50,51]. Contractures can result from various conditions, including
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nervous system pathology as well as disease of muscle or joints.
Contractures are also known to be associated with immobilization and
inactivity and can occur from such immobilizing central nervous system
conditions as cerebral trauma and stroke [50-52]. Contractures had been
known to be associated with immobility in nursing home patients, who are
frequently frail and demented [53]. However, the precise relationship of
contractures to AD had not been studied. Using the FAST staging procedure
in conjunction with other measures in a longitudinally studied population,
Souren et al studied the occurrence of joint contractures in AD [36].

For this study, a contracture was defined as a limitation of 50% or greater of
the passive range of motion of the joint, secondary to permanent muscle
shortening, ankylosis, or a combination of the two. Contractures were always
associated with the involved joint in a position of flexion, with the exception
of the ankle joint, where contractures also occurred in the extended joint.

The patients in this study represented a consecutive sample of all patients
with AD in FAST stages 6 and 7, seen over a time period of 6 years. A total of
161 patients who ranged in age from 50 to 95 years were studied (mean age,
75.3 + 8.6 years). The results of this study are illustrated in Figure 2.5.
Approximately a quarter (24%) of the patients had a contracture involving
at least one joint of one extremity. Of the 102 patients residing in the
community, seven (7%) had contractures. Of the 59 institutionalized
patients, 32 (54%) had contractures. The mean FAST substage for the com-
munity residing patients was 6c. The mean FAST substage for the nursing
home residing patients was 7b.

The MMSE score was zero (bottom) in 95% of the patients with contrac-
tures (37 of the 39 patients). The FAST score (calculated as previously de-
scribed), correlated with the occurrence of contractures (r = 0.70, p < 0.001).
As can be seen in Figure 2.5, none of the patients in early stage 6 (FAST stages
6a—6¢, corresponding to deficiency in activities of daily life), manifested
contractures. Approximately 10% of patients in late FAST stage 6, i.e. FAST
substages 6d and 6e, corresponding to incipient incontinence, manifested
contractures. In FAST stage 7, about half of all patients had contractures.

The percentage of patients with these deformities increased throughout the
course of the 7th stage. Specifically, approximately 40% of patients in FAST
stages 7a and 7b, corresponding to an incipient non-verbal condition, about
60% of incipient non-ambulatory (FAST 7c) patients, and 95% of immobile
(FAST stages 7d-7f) patients manifested contractures. When contractures
were present, they involved all four extremities in ~ 70% of patients.

Therefore, strong relationships between these dramatic physical deformit-
ies, contractures, and the course of AD can be demonstrated using the FAST
staging procedure for tracking the characteristic clinical course of AD. These
relationships are obscure when viewed from the context of traditional
measures such as the MMSE.
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FIGURE 2.5 Percentages of patients with contractures in stage 6 and 7 Alzheimer’s
disease. Significant differences: across the five categories, p < 0.001; between I and II,
p < 0.01; between II and III, p < 0.05; between IV and V, p < 0.01. The prevalence of
contractures was significantly correlated with FAST staging levels (p < 0.001). FAST,
Functional Assesment Staging; ADL, Activities of Daily Living

Source: data and figure adapted from Souren et al [36]

Utility in identifying independent physical (neurologic) markers of disease
course. Another dramatic example of the utility of the FAST staging
procedure for marking the characteristic clinical course of AD is in
demonstrating a specific physical, neurologic marker of AD course,
corresponding to the advent of urinary incontinence in AD. As already
noted, neurologic reflexes and release signs are strong correlates of
the course of AD. A recent study of nearly 800 individuals with
normal aging, mild cognitive impairment and progressive AD indicates
that specific neurologic reflexes can serve as powerful markers
distinguish-ing AD patients at FAST stages < 6c from AD patients
at FAST stages > 7a, i.e. AD patients free of incontinence from AD
patients who are doubly incontinent (Figure 2.6) [54]. Specifically,



CLINICAL DIAGNOSIS: A REVIEW 87

100
3 [] Tactile sucking
© 80 | [E Palmargrasp
2 [3] Plantar grasp
'}Z; 40~ | [l Prantar extensor
o Il Summary measure
<
g i
o
o)
g 20
C
I -
IS4
o
o =
0 o | =Nl
FAST 6a,b,c 7a,b
substage (continent) (incontinent)

(n=113) (n=29)

FIGURE 2.6 Prevalence of five reflexes in continent and incontinent ambulatory
Alzheimer’s disease patients with deficits in activities of daily living (ADL). Differ-
ences in percentages of reflex measures between the groups of patients are signifi-
cant for all measures (p < 0.001). FAST, Functional Assessment Staging

Source: from Franssen et al [54]

the so-called developmental reflexes, comprising the sucking reflex, hand
and foot grasp reflexes and the plantar extensor (Babinski) reflex, were
assessed in these subjects in accordance with the scale of Franssen [33,34,
55]. The four reflexes were scored as being present when they were prom-
inent and persistent, as indicated by a rating of > 5 on this Franssen rating
scale. A summary measure indicated the presence of any these reflexes at a
rating of > 5.

Prevalence of all four individual reflexes and of the summary measure
was more than 15 times higher in permanently doubly incontinent AD
patients (i.e. patients at FAST stages > 7a) compared to continent AD
patients (i.e. patients at FAST stages < 5) (p < 0.001). Prevalence of these
reflexes was at least 6 times higher in FAST stage 7a and 7b patients in
comparison with patients in early FAST stage 6 (i.e. 6a—6c) (p < 0.001). These
differences in reflex prevalence remained very significant after age and
gender were controlled for (p < 0.001). Comparing early stage 6 subjects
(FAST stages 6a to 6¢) to early stage 7 subjects (FAST stages 7a to 7b), the
specificity of the summary neurologic measure in differentiating these FAST
groups was 85.8%, the sensitivity was 86.2%, and the overall accuracy was
85.9% (1> = 55.8, p < 0.001). Consequently, the FAST staging procedure is
useful in the identification of a physical, neurologic marker of the evolution
of AD course. Traditional measures, such as the MMSE, would be much less
useful in eliciting these relationships.
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The Characteristic Functional Course of AD: Conclusion

Therefore, studies have demonstrated that the FAST course is a superior
indicator of the characteristic clinical evolution of AD. Before a deeper
understanding of this characteristic clinical course of AD can be achieved,
a remarkable corollary observation must be noted. This observation relates
directly to the etiopathogenic basis of the AD clinical process.

The Etiopathogenic Basis of the Clinical Course of AD

The preceding discussion illustrated the utility of the characterization of the
functional course of AD for longitudinally tracking the disease, identifying
neuropathologic, neurologic, cognitive and physical correlates of AD, and
revealing specific neurologic markers of AD course. Remarkably, this func-
tional progression of AD is a precise reversal of the order of acquisition of
the same functions in normal human development (Table 2.3) [56-58].

A general relationship between aging, dementia and normal development
had been noted for millennia by playwrights and poets and is embodied in
vernacular language [59,60]. For example, ““dotage” has been defined in
part as “childishness of old age” [2]. Clinicians and scientists have also
recognized relationships between senescent dementia and normal develop-
ment generally [61] and, in more recent times, more specifically [62-68].
However, the precise functional developmental reversal which was noted in
the FAST staging considerably advanced clinical and scientific understand-
ing of this relationship. Each FAST stage in AD can be usefully described in
terms of a corresponding developmental age (DA). Studies indicated that
the reversal of figure drawing (praxic) capacity, of feeding ability, and of
other capacities in AD appeared to mirror the normal human develop-
mental pattern and appeared to occur at the DA appropriate point based
upon the FAST staging (Table 2.4) [69]. For example, neurologically, so-called
““developmental”” or “primitive” reflexes, which are present in the infant, re-
emerge in the AD patient. Astoundingly, these reflexes appear to emerge at
the DA-appropriate point, based upon the FAST/DA model [33,34,54].

A word for this process by which degenerative mechanisms reverse the
order of acquisition in normal development, “retrogenesis”, has recently
been proposed [70,71]. Figure 2.7 illustrates this retrogenic process in terms
of some of the developmental reflexes studied by Franssen et al [54]. For
various reasons, it is difficult to compare AD patients with their DA peers
precisely. For example, although retrogenesis applies to degenerative brain
processes in AD, it does not apply to the body as a whole. AD patients don’t
shrink to the size of infants. One consequence of this is that a hand grasp
reflex can be much stronger and more dramatic in a stage 7 AD patient in
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TABLE 2.3 Functional stages in normal human development and Alzheimer’s

disease (from [12,57,58])

Approximate age Acquired abilities Lost abilities Alzheimer stage

12 + years Hold a job Hold a job 3 Incipient

8-12 years Handle simple Handle simple 4 Mild
finances finances

5-7 years Select proper Select proper 5 Moderate
clothing clothing

5 years Put on clothes Put on clothes 6a Moderately
unaided unaided severe

4 years Shower unaided Shower unaided b

4 years Toilet unaided Toilet unaided c

3-41 years Control urine Control urine d

2-3 years Control bowels Control bowels e

15 months Speak 5-6 words Speak 5-6 words  7a Severe

1 year Speak 1 word Speak 1 word b

1 year Walk Walk c

6-10 months Sit up Sit up d

2-4 months Smile Smile e

1-3 months Hold up head Hold up head f

Copyright © 1984, 1986, 1996 by Barry Reisberg MD. All rights reserved.

TABLE 2.4 Select retrogenic* observations in Alzheimer’s disease (AD) (from [70])

Model Observation
Chél;cal it Order of changes in AD appear to reverse normal
gritive development [43,65,66,68]
Language General pattern of loss in AD appears to reverse
normal development [66,68]
Praxis Order of loss, e.g. in ability to construct figures,
appears to reverse normal developmental
pattern [68,69]
Functioning Loss of specific functions occurs in a reverse
hierarchy from normal developmental functional
acquisition [56,69]
Physiologic
Electroencephalogram (EEG) Progressive slowing of EEG activity with AD
observations progression mirrors increments in brain wave
activity in normal development [72,73]
Neurometabolic Decrements in cerebral glucose metabolism meas-
observations ured with PET in AD reverse pattern of cerebral

Neurologic reflexes

myelinization in normal development [74]
Normal human developmental reflexes emerge in
the course of AD [33-35,54]

(continues overleaf)
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TABLE 2.4 (continued)

Model Observation
Neuropathologic and
neuroanatomic
Neurofibrillary changes Pattern of change in AD appears to reverse pattern
of developmental myelinization [75,76,78]
Neuronal loss Pattern of neuronal loss in AD appears to reverse

pattern of myelin deposition in normal
development [74,78]

* The process by which changes in AD occur in apparent reverse order to normal human
developmental processes.

comparison with an infant. Also, the physical and social environment of the
AD patient is very different from that of the infant and child at corresponding
DAs. For example, AD patients, because of their age, are prone to various
comorbidities. Also, unlike infants who are cuddled and “played with”, stage
7 AD patients are often left in immobile positions and even prevented from
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FIGURE 2.7 Neurologic retrogenesis. Percentages of aged and Alzheimer’s disease
(AD) patients with developmental (primitive) neurologic reflexes. FAST, Functional
Assessment Staging; IADL, Instrumental Activities of Daily Living; ADL, Activities
of Daily Living

Source: data and figure adapted from Franssen et al [54]
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moving by both physical and chemical restraints. These differences in care
may predispose AD patients to contractures. The presence of contractures,
in turn, confounds reflex assessment in the AD patient.

Given the differences in size, concomitant illnesses, social attention, etc., it
is difficult to compare AD patients to DA peers precisely. However, as can
be seen in Figure 2.7, the neurologic reflexes appear to emerge at the DA
appropriate point in AD from the retrogenesis model.

As outlined in Table 2.4, there is evidence from numerous clinical and
physiologic studies of the validity and applicability of the retrogenesis
process in AD. For example, physiologically, the progressive slowing of
EEG activity which occurs in the brain of the AD patient appears to reverse
the normal developmental pattern [71-73]. The pattern of neurometabolic
changes noted in the brain of the AD patient has also been observed to
mirror specific developmental brain mechanisms [74].

Neuropathologic mechanisms which appear to account for the clinical
and physiologic retrogenic observations in AD have been independently
described by three groups of investigators [74-77]. These investigative
groups have noted from different and independent perspectives that the
order of pathologic involvement in the brain in aging and AD appears to
reverse the temporal sequence of myelination of the brain. Studies indicate
that myelination is a process which continues well into adult life [76-81].

In the early decades of the twentieth century, Flechsig [78] hypothesized
that “the development of function follows the same sequence as myelina-
tion and is partly dependent on it. A corollary to that theory is that tardily
myelinated areas engage in complex functions highly related to the organ-
ism’s experience” [82]. Lecours [83] and Yakolev [84] extended these
hypothesized developmental myelination relationships beyond the func-
tional domains, including progressive behavioural and cognitive develop-
ment. Lecours noted that “It is reasonable to assume that the cycles of
myelination ... can be related to the emergence and gradual differentiation
...of behavioural patterns such as locomotion, manipulation of instruments,
articulated speech, and language...the development of myelin in the
sheaths of a fiber system may be taken as an indication that the impulse
conduction in this system has become space committed in an invariable
path..[and] reached functional maturity” [83].

There is a further element to the myelinogenic/functional and behavioural
interrelationship which is of great relevance for the degenerative process of
AD and, as will be discussed, other dementias as well. This is that myelination
is a progressive process and the myelin appears to protect the axon against
degenerative processes [71,85]. Therefore, regions of the brain which are
myelinated early in development become progressively more thickly myelin-
ated and areas which are myelinated late in development are the most
vulnerable. The process of brain vulnerability has been described as ““last
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in, first out”. Therefore, the most recently acquired skills and, in general, the
most recently acquired information is the most vulnerable, and is lost first.
The order of degeneration mirrors the developmental pattern of acquisition.

Further Implications of the Etiopathogenic Basis of AD for
Clinical Diagnosis: Additional Clinical Diagnostic Markers of
AD

As a retrogenic process with characteristic pathologic elements, notably
manifested by the presence of B-amyloid and the progressive accumulation
of tau-positive neurofilaments, AD has a characteristic temporal course as
well as a characteristic order of clinical degeneration.

This temporal course of AD is most clearly charted in terms of the
progressive pattern of functional deterioration as described using the
FAST staging procedure. Table 2.5 shows the mean duration of the func-
tional stages and substages of AD in patients who are free of significant
confounding physical and non-dementia-related mental pathology. Several
remarkable aspects of the functional progression of AD should be noted in
the context of the retrogenic pattern of deterioration described in the pre-
ceding section. One of these remarkable features of AD course is that, in
addition to mirroring the order of functional acquisition in normal devel-
opment, the time course of functional deterioration in AD, until the final 7th
stage, mirrors the time course of acquisition of the same functions in normal
human development [57,58,86]. Consequently, AD patients lose the ability
to manage a complex job and deteriorate to double incontinence over a
mean period of approximately 13 years. This is approximately the same
time which it takes for a child to progress from incipient control of bowel
movements, at 2-3 years of age, to being able to manage competently in an
executive level job at age 15 or 16.

Interestingly, the time course of loss of each of the successive functional
levels, and even the temporal disparities between the successive levels in
AD, is also mirrored by the time course of acquisition of functional capa-
cities in normal development. For example, AD patients deteriorate from
loss of ability to select proper attire, to double incontinence over approx-
imately the same period (4 years, Table 2.5) as a child takes to advance from
double incontinence at age 2-3, to being able to select clothing properly at
approximately 5-7 years (Table 2.3). Additionally, just as the ability to bathe
independently and to put on clothing independently are acquired at similar
developmental ages and the sequence of acquisition of these capacities is
not rigidly fixed, the same is true of the loss of these same capacities in the
course of the degenerative process of AD [87]. To cite another example, just
as the acquisition of fecal continence occurs in close temporal proximity to
the acquisition of urinary continence in normal child development, and the
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TABLE 2.5 FAST stages and time course of functional loss in normal aging and
Alzheimer’s disease (AD) (Adapted from [57])

FAST  Clinical characteristics ~ Clinical Estimated duration Mean
stage diagnosis of FAST stage or MMSE™
substage in AD
1 No decrement Normal adult 29-30
2 Subjective deficit Normal aged 28-29
in word finding or forgetfulness
recalling location
of objects
3 Deficits noted in Mild cognitive 7 years 24-28
demanding impairment
employment settings
4 Requires assistance Mild AD 2 years 19-20
in complex tasks, e.g.
handling finances,
planning dinner
party
5 Requires assistance in ~ Moderate AD 18 months 15
selecting proper
attire
6a Requires assistance in ~ Moderately 5 months 9
dressing severe AD
b Requires assistance in 5 months 8
bathing properly
c Requires assistance 5 months 5
with mechanics of
toileting (such as
flushing, wiping)
d Urinary incontinence 4 months 3
e Fecal incontinence 10 months 1
7a Speech ability limited = Severe AD 12 months 0
to about a half-dozen
words
b Intelligible vocabulary 18 months 0
limited to a single
word
c Ambulatory ability 12 months 0
lost
d Ability to sit up lost 12 months 0
e Ability to smile lost 18 months 0
f Ability to hold head 12 months or 0
up lost longer

Copyright 1984 by Barry Reisberg MD.
FAST, Functional Assessment Staging; MMSE, Mini-Mental State Examination
* In subjects without other complicating illnesses who survive and progress to the subsequent
deterioration stage.
**  MMSE score from [13]. Estimates based in part on published data summarized in [20].
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sequence of acquisition is not rigidly fixed, similarly, the losses of urinary
and fecal continence in the degenerative course of AD occur in close tem-
poral proximity and the sequence of deterioration is not rigidly fixed [87].

The course of normal development is best charted not only in terms of the
attainment of functional landmarks, but also in terms of the attainment of
cognitive and intellectual skills, as well as emotional maturity. Similarly, the
degenerative course of AD is best charted not only in terms of the loss of
functional landmarks, but also in terms of the loss of cognitive and intellec-
tual skills, as well as emotional changes.

Longitudinal studies provide strong support for this observation in AD.
The prospective longitudinal study reviewed in detail earlier in this chapter,
in which 103 community-residing AD patients were followed over a 4.6-
year mean interval, directly addressed the utility of various measurement
modalities in the assessment of the longitudinal course of AD [17]. The
““gold standard”’ criterion was longitudinal course. Operationally, this was
defined as change in measure in comparison with change in time in sur-
vivors. The assessment measure which showed the strongest relationship to
temporal change using this criterion was a global measure encompassing
characteristic cognitive, functional and behavioural changes in AD, specific-
ally the GDS.

In the 65 survivors studied, GDS correlated with time at 0.48, accounting
for 23% of the variance. In a stepwise multiple regression analysis, the
strongest correlation with temporal change was seen for GDS. Functional
change as assessed with the FAST added significant additional variance to
GDS. Together, the multiple R with the GDS and FAST 