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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, thatÐunless new
and effective treatments are applied on a large scaleÐthe 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



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

xiv PREFACE



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: 0-470-84963-0



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-IV) [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:

2 DEMENTIA



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.

3. Mild or moderate mental retardation.
4. States of subnormal cognitive functioning attributable to a severely

impoverished social environment and limited education.
5. Iatrogenic mental disorders due to medication.

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 et al [11,12] showed that the ICD-10 experimental entity called
``mild cognitive disorder'' is not really a syndrome in its own right,

DEFINITION AND EPIDEMIOLOGY: A REVIEW 3
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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 adjectivesÐmild, moderate and severeÐare 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 T1 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 et 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
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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 rapidlyÐ
over 2±3 yearsÐwhile 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 b-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
(years)

Jorm et al [36] Hofman et al [37] Ritchie et al [38] Ritchie and
Kildea [39]

60±64 0.7 1.0 0.9 ±
65±69 1.4 1.4 1.6 1.5
70±74 2.8 4.1 2.8 3.5
75±79 5.6 5.7 4.9 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 et 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 et 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 60±69 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 25.2 8.5 15.8
95 35.6 41.5 15.8 27.4
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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
(years)

Prevalence of dementia
(per 100 000 population)

0±44 0
45±49 77
50±54 40
55±59 86
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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
(years)

Europe
mild �*

Europe
moderate �*

USA
moderate �*

East Asia
mild �*

All cases **

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 1.17 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
(years)

Europe
mild
�*

Europe
moderate
�*

USA
mild
�*

USA
moderate
�*

East Asia
mild
�*

All
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 1.11 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 4.77 ± ± ± 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 DisordersÐAlzheimer'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 et 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
with dementia

93 49 16

Expected survival
in population

92 64 37

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.

18 DEMENTIA



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
95 38
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Down's syndrome. Chromosome 21 contains the �-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 b-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 e2, e3 and e4, with the e3
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: e2=e2, e2=e3, e2=e4,
e3=e3, e3=e4 and e4=e4. People with one e4 allele have an increased risk of
developing AD, while those with two e4 alleles have an even greater risk.
There is some evidence that the e2 allele is associated with a decreased risk.
A meta-analysis found that, in Caucasians, the e4=e4 genotype was asso-
ciated with 15 times the risk compared to the common e3=e3 genotype, while
the e3=e4 genotype was associated with three times the risk [58]. Having an
e2=e2 or e2=e3 genotype reduced the risk by 40%. However, it must be
emphasized that the e4 allele is only a risk factor for AD, not in itself a
sufficient cause. Although individuals carrying two e4 alleles are at
increased risk, some do not develop the disease. Conversely, individuals
with no e4 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

20 DEMENTIA



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 e4 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 b-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 e4 allele;
in other individuals head trauma did not increase risk [81]. It has also been
found that b-amyloid was more likely to be deposited in the brain after
injury in persons who carried the e4 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
20.5 mg, with 20 mg coming from food, 0.5 mg from fluid intake and
0.01 mg 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 b-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 great importance, 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

. 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.

. Methods for preventing the dementias must be found, but none have yet
been established.
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Commentaries

1.1
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 Lovestone1

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 kindÐhope 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
economics.
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1.3
Dementia: Much Information, Many Unanswered Questions

Lissy F. Jarvik1

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
oldÐwith widely publicized fully documented age and mental statusÐ
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.

5. 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.

6. 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 Skoog1

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 e4 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 b-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. Caine1

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 can be 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 Fratiglioni1

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 Jacoby1

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

DEFINITION AND EPIDEMIOLOGY: COMMENTARIES 51



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-Sùrensen, Kjeld Andersen, Annette Lolk and Henry Nielsen1

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 28 768 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 I. Shulman1

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-IV 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 l'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 (FTD) as described by the Lund±
Manchester group [5]. In contrast to AD, FTD 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

DEFINITION AND EPIDEMIOLOGY: COMMENTARIES 55

1 Sunny Brook Medical Centre, 2075 Bayview Avenue, Toronto N4N 3MS, Canada



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. Whitehouse1

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 Mann1

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 Burns1

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 establishedÐAlzheimer'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 e4 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. Jorge1

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 [3,4].

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 it is 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 Homma1

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.
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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 340 000 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 870 000 persons aged 65 years and over in
1980, 4.0% in 1 110 000 aged people in 1987 and 4.1% in 1 490 000 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.d. , 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
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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 B12 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 B12 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-IV 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-IV, 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-IV 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 b-
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*

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

6. (c) Inability 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*

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

6. (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

6. (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)

6. (c) Ambulatory ability lost (cannot walk without personal assistance)
6. (d) Cannot sit up without assistance (e.g. the individual will fall over if there are no

lateral rests (arms) on the chair)
6. (e) Loss of ability to smile
6. (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
investigations of AD

Relationships between volumes of hippocampal
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�
CA1 r � 0:88 �p � 0:01�
Subiculum r � 0:79 �p � 0:001�

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

Control FAST FAST
(%) 7a±7c 7e±7f

(%) (%)

Cornu ammonis
CA 1 5.5 43.2 71.0
CA 2 5.2 22.4 32.7
CA 3 0.6 9.5 26.4
CA 4 0.8 10.3 27.8

Subiculum 2.3 21.4 52.4
Concurrent validity
Neurologic reflexes and
release signs

Correlations with a summary measure of
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 � 0:80 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
disabilities in AD which
could not be charted with
traditional assessments

Contractures occur in approximately a quarter of a
million AD patients in the USA alone [36]. 95% of
AD patients with contractures have MMSE
scores of zero. FAST correlation with contracture
occurrence in AD is 0.70 [36]

Identification of a physical,
neurologic marker of AD
course

Neurologic reflexes distinguished early stage 6 AD
patients (FAST 6a±6c) from early stage 7 AD
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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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

78 DEMENTIA



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 � ÿ0:70, ÿ0:79, and ÿ0:62, 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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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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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 ÿ0:77 �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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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±6c, 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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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,
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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 6c) 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% (w2 � 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

finances
Handle simple

finances
4 Mild

5±7 years Select proper
clothing

Select proper
clothing

5 Moderate

5 years Put on clothes
unaided

Put on clothes
unaided

6a Moderately
severe

4 years Shower unaided Shower unaided b
4 years Toilet unaided Toilet unaided c
3±41

2 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

Clinical
Cognitive

Order of changes in AD appear to reverse normal
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)

observations
Progressive slowing of EEG activity with AD

progression mirrors increments in brain wave
activity in normal development [72,73]

Neurometabolic
observations

Decrements in cerebral glucose metabolism meas-
ured with PET in AD reverse pattern of cerebral
myelinization in normal development [74]

Neurologic reflexes 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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Severe AD
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Functional
capacity

Developmental
age

Adult or
adolescent

12 years to
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18 months to
12 months

12 months to
newborn

InfancyAdult to early childhood

Independent Deficient
IADLs

Deficient
basic ADLs

Incipient
averbal

Immobile

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
stage

Clinical characteristics Clinical
diagnosis

Estimated duration
of FAST stage or
substage in AD*

Mean
MMSE**

1 No decrement Normal adult 29±30
2 Subjective deficit

in word finding or
recalling location
of objects

Normal aged
forgetfulness

28±29

3 Deficits noted in
demanding
employment settings

Mild cognitive
impairment

7 years 24±28

4 Requires assistance
in complex tasks, e.g.
handling finances,
planning dinner
party

Mild AD 2 years 19±20

5 Requires assistance in
selecting proper
attire

Moderate AD 18 months 15

6a Requires assistance in
dressing

Moderately
severe AD

5 months 9

b Requires assistance in
bathing properly

5 months 8

c Requires assistance
with mechanics of
toileting (such as
flushing, wiping)

5 months 5

d Urinary incontinence 4 months 3
e Fecal incontinence 10 months 1

7a Speech ability limited
to about a half-dozen
words

Severe AD 12 months 0

b Intelligible vocabulary
limited to a single
word

18 months 0

c Ambulatory ability
lost

12 months 0

d Ability to sit up lost 12 months 0
e Ability to smile lost 18 months 0
f Ability to hold head

up lost
12 months or

longer
0

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 was 0.53. Therefore,
the GDS and FAST together explained 28% of temporal course variance. The
MMSE did not add significant additional variance to longitudinal course
assessment beyond that explained by the GDS and FAST.

Therefore, just as the best marker of the course of normal development
would be a global assessment of cognitive, functional and emotional matur-
ity, the best marker of the degenerative course of AD is a global assessment
of cognitive, functional and emotional deterioration, the GDS. Just as the
course of normal development is also usefully marked by functional land-
marks, the same functional landmarks are also useful in marking the degen-
erative course of AD. A comprehensive understanding of the course of
normal development encompasses both global and functional development.
Similarly, a comprehensive clinical diagnostic understanding of the degen-
erative course of AD encompasses both global and functional deterioration.
Because of its diagnostic relevance, the course of global deterioration in AD
as charted with the GDS is shown in Table 2.6.

The global changes described in the GDS have been dissected and recon-
structed in terms of the constituent elements of the GDS. Specifically,
concordant ordinal descriptions in terms of progressive changes in
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TABLE 2.6 Global Deterioration Scale (GDS) for age-associated cognitive decline
and Alzheimer's disease

GDS stage Clinical characteristics Diagnosis

1 No subjective complaints of memory deficit. No
memory deficit evident on clinical interview

Normal

2 Subjective complaints of memory deficit, most frequently
in following areas:

Normal aging

(1) Forgetting where one has placed familiar
objects

(2) Forgetting names one formerly knew well
No objective evidence of memory deficit on clinical

interview
No objective deficit in employment or social situations
Appropriate concern with respect to symptomatology

3 Earliest subtle deficits. Manifestations in more than
one of the following areas:

Mild memory
impairment

(1) Patient may have gotten lost when
traveling to an unfamiliar location

(2) Co-workers become aware of patient's
relatively poor performance

(3) Word and name finding deficit become evident
to intimates

(4) Patient may read a passage or book and retain
relatively little material

(5) Patient may demonstrate decreased facility
remembering names upon introduction to new
people

(6) Patient may have lost or misplaced an object of
value

(7) Concentration deficit may be evident on clinical
testing
Objective evidence of memory deficit obtained
only with an intensive interview

Decreased performance in demanding employment and
social settings

Denial begins to become manifest in patient
Mild to moderate anxiety frequently accompanies

symptoms

4 Clear-cut deficit on careful clinical interview. Deficit
manifest in following areas:

Mild
Alzheimer's

(1) Decreased knowledge of current and recent disease
events

(2) May exhibit some deficit in memory of one's
personal history

(3) Concentration deficit elicited on serial
subtractions

(continues overleaf )
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TABLE 2.6 (continued)

GDS stage Clinical characteristics Diagnosis

(4) Decreased ability to travel, handle finances, etc.
Frequently no deficit in following areas:

(1) Orientation to time and place
(2) Recognition of familiar persons and faces
(3) Ability to travel to familiar locations

Inability to perform complex tasks
Denial is dominant defense mechanism
Flattening of affect and withdrawal from challenging

situations occur

5 Patient can no longer survive without some assistance Moderate
Patient is unable during interview to recall a major
relevant aspect of his current life, e.g.

Alzheimer's
disease

(1) His address or telephone number for many years
(2) The name of close members of his family (such as

grandchildren)
(3) The name of the high school or college from

which he graduated
Frequently some disorientation to time (date, day of the

week, season, etc.) or to place
An educated person may have difficulty counting back

from 40 by 4s or from 20 by 2s
Persons at this stage retain knowledge of many major

facts regarding themselves and others
They invariably know their own names and generally

know their spouse's and children's names
They require no assistance with toileting or eating, but

may have difficulty choosing the proper clothing to
wear

6 May occasionally forget the name of the spouse upon
whom they are entirely dependent for survival

Will be largely unaware of all recent events and experiences
in their lives

Moderately
severe
Alzheimer's
disease

Retain some knowledge of their surroundings; the year,
the season, etc.

May have difficulty counting by 1s from 10, both
backward and sometimes forward

Will require some assistance with activities of daily living:
(1) May become incontinent
(2) Will require travel assistance but occasionally

will be able to travel to familiar locations
Diurnal rhythm frequently disturbed
Almost always recall their own name
Frequently continue to be able to distinguish familiar

from unfamiliar persons in their environment

96 DEMENTIA



TABLE 2.6 (continued)

GDS stage Clinical characteristics Diagnosis

Personality and emotional changes occur. These are
quite variable and include:

(1) Delusional behaviour, e.g. patients may accuse
their spouse of being an imposter; may talk to
imaginary figures in the environment, or to their
own reflection in the mirror

(2) Obsessive symptoms, e.g. person may
continually repeat simple cleaning activities

(3) Anxiety symptoms, agitation, and even
previously non-existent violent behaviour may
occur

(4) Cognitive abulia, e.g. loss of willpower because
an individual cannot carry a thought long
enough to determine a purposeful course of
action

7 All verbal abilities are lost over the course of this stage Severe
(1) Early in this stage words and phrases are spoken,

but speech is very circumscribed
Alzheimer's
disease

(2) Later there is no speech at allÐonly babbling
Incontinent of urine; requires assistance toileting and

feeding. Basic psychomotor skills (e.g. ability to walk) are
lost with the progression of this stage

The brain appears to no longer be able to tell the body
what to do. Generalized and cortical neurologic signs
and symptoms are frequently present

From [159]. Copyright 1983 Barry Reisberg, MD

concentration, recent memory, remote memory, orientation, functioning,
language, motoric changes, mood and behaviour, praxic (figure drawing)
capacity, calculation ability, and feeding abilities have been published and
validated as part of an assessment tool known as the BCRS [18,86,88,89].
Each of these BCRS axes was designed to be optimally concordant, at any
given level, with the corresponding GDS stage. Therefore, in summation,
these procedures can describe the course of AD as powerfully as the GDS
and the FAST from which they are derived (the FAST is an expanded
version of the original BCRS functioning axis).

In a remarkable study conducted in Canada, a consecutive series of cases
of putative dementia, but without clear ante-mortem clinical diagnoses,
were assessed through informant interviews subsequent to the patient's
demise [90]. Previous studies had demonstrated that with traditional
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dementia assessments an accurate diagnosis of the presence of dementia,
but not the specific cause of dementia, could be made retrospectively with
information from caregivers [91±96]. Since, as already noted, the GDS and
the FAST track a characteristic clinical course of dementia associated with
AD, this Canadian study was conducted to determine whether one could
use the BCRS and FAST, specific derivatives of the GDS, to accurately
diagnose AD retrospectively, post-demise. The BCRS and FAST were modi-
fied for retrospective, post-mortem informant interview. The resulting
modification was entitled RetroBCRS. A consecutive series of 36 cases
from the Maritime Brain Tissue Bank were studied for diagnostic concord-
ance between the informant interview-based diagnosis and the post-mortem
pathological diagnosis. The results indicated that ``at a cutpoint of 4 or
more, both the sensitivity and specificity of the RetroBCRS as a test of
dementia compared with the pathologic diagnosis was 100%'' [90]. The
authors found that, using the informant-based RetroBCRS, the diagnosis
of AD as the specific cause of dementia was confirmed in 27 of 27 cases.
Overall, using the RetroBCRS, the specific cause of the dementia was iden-
tifiable by the clinicians in 92% of cases. The authors concluded that ``the
RetroBCRS used by an expert physician with a reliable informant is a valid
method of detecting dementia and determining whether AD was present''.

Additionally, in this study of Rockwood et al [90], the duration of demen-
tia was assessed using the methods of Sano et al [97]. The correlation
between the RetroBCRS score and the duration of dementia was 0.51. This
result from this retrospective, Brain Bank-based, study is very consistent
with the results obtained from the ante-mortem, prospective longitudinal
study of the temporal course of AD in community-residing subjects [17]
described earlier in this section. Specifically, in that study, the GDS and
FAST measures together, in the multiple regression model, correlated with
the prospective course of AD at 0.53. As already noted, the RetroBCRS
procedure of Rockwood et al (which includes the FAST) would be expected
to be virtually identical to the GDS and FAST procedures in dementia
assessment. Consequently, the study of Rockwood et al adds further support
to a very substantial body of evidence indicating that these procedures chart
a characteristic course of dementia associated with AD.

Differential Diagnostic Import of the Characteristic Clinical
Course of AD

As indicated by the study of Rockwood et al and numerous other studies,
including those reviewed in the preceding sections, AD has a characteristic
ordinal and temporal course which can be differentiated from other dement-
ing entities. This characteristic course of AD is charted most clearly with the
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FAST staging procedure in terms of both its ordinal progression and the
usual temporal course.

Some entities characterized by dementia, or in which dementia may occur,
differ strikingly from the characteristic FAST progression of AD [57,86]. A
few examples, which are familiar to all clinicians with a knowledge of brain
disease, are stroke and normal pressure hydrocephalus (NPH). For example,
a patient may have a stroke and the stroke may result in urinary incontinence.
This urinary incontinence may be the only clinically manifest sequela of the
cerebrovascular accident (CVA). Alternatively, the CVA with resultant urin-
ary incontinence may also be accompanied by dementia. When this dementia
occurs, it may be of any magnitude. For example, the dementia may be of
sufficient magnitude to interfere with executive functions, such as organiza-
tional skills, and the ability to manage instrumental activities, such as man-
agement of personal finances, but not interfere with the ability to choose
proper clothing, to put on clothing independently, to bathe without assis-
tance, to toilet without assistance, to maintain fecal continence, to speak, to
ambulate, to sit up independently, to smile, or to hold up one's head. Con-
sequently, the presentation of a dementia associated with a stroke can be, and
frequently is, vastly different from the characteristic functional presentation
of AD as outlined in Table 2.1. These clinical differences in the presentation of
a stroke with, or without, concomitant dementia, are of diagnostic and
differential diagnostic relevance.

A stroke characteristically produces a dementia with an acute or, relat-
ively acute, onset. As noted in the previous paragraph, the characteristic
presentation of AD, as outlined with FAST staging procedure, is very
different from the acute dementia which may result from a stroke. Import-
antly, the characteristic functional progression of AD also differs from the
functional progression of more chronic dementing processes.

For example, NPH is an entity of gradual onset characterized in part by
increased fluid in the cerebral ventricles. NPH is characteristically asso-
ciated with dementia. However, the course of dementia presentation in
NPH is dramatically different from the course of dementia presentation of
AD as, for example, outlined in Table 2.1. In NPH, gait disturbance with
difficulties in ambulation is characteristically the earliest presenting symp-
tom. Subsequently, urinary incontinence characteristically occurs. Only later
on do symptoms associated with the earliest dementia stages of AD occur,
such as decreased executive and instrumental functioning. In AD, the func-
tional presentation is in completely different order from that in NPH. As
outlined in Table 2.2, AD patients first lose executive and instrumental
functional capacities, such as the ability to function in a job setting and the
ability to perform complex daily life tasks, and subsequently, years later,
develop urinary incontinence and, years later, develop gait disturbances
resulting in loss of ambulation.
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The order of functional loss in prion dementias, in dementia associated
with central nervous system (CNS) brain metastasis, in dementia associated
with electrolyte disturbances, and in dementia associated with numerous
other conditions, differ markedly from the characteristic functional presenta-
tion of AD as outlined with the FAST staging procedure [57,86].

The Characteristic Clinical Course of Retrogenic Dementias

Although the characteristic clinical course of AD, as outlined most clearly
with the FAST staging procedure, is very different from many other
dementing conditions, it is also interesting and of diagnostic relevance
that many dementias of diverse etiology occasionally, or more frequently,
follow the characteristic FAST sequential progression of AD more or less
precisely. The advances in understanding of the etiopathogenic mechanisms
of AD provide an explanation for the observed clinical similarities between
these ostensibly etiopathogenically diverse, but frequently clinically similar,
dementia processes.

As described earlier in this review, in AD an etiopathogenic process
termed retrogenesis accounts for the pattern of functional losses and of
clinical symptomatology. The pathologic basis of this retrogenic process is
that the most thinly (recently) myelinated brain regions are the most vulner-
able, and the most thickly myelinated brain regions are affected last in
the evolution of dementing disorder. The myelin is a major constituent
of the so-called ``white matter'' of the brain. Therefore, any dementing
disorder which progressively and diffusely affects the white matter of the
brain is likely to produce a retrogenic-type dementia, similar to AD in its
clinical progression.

Many conditions associated with dementia are known to produce white
matter pathology as a prominent, or even pre-eminent, pathologic change.
To the extent to which this white matter pathology is generalized and
diffuse, these dementias are likely to mimic the clinical presentation of
AD. For example, vitamin B12 deficiency is known to be associated with
dementia as well as signs of demyelination, especially in the spinal cord, but
also in the brain [98]. More general white matter lesions have also been
found to be associated with vitamin B12 deficiency [99,100]. Treatment of the
B12 deficiency has been associated with resolution of both myelin and white
matter changes as well as resolution of neurologic and cognitive disturb-
ances [98±100].

White matter pathology, in contrast to primary neuronal pathology, has
also been implicated in the etiopathogenesis of other potentially dementing
conditions, for example, anoxia. Basic studies in rats have shown that
occlusion of the common carotid artery combined with hypoxemia ``causes
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white matter necrosis in the ipsilateral cerebral hemisphere originating and
spreading from myelinogenic foci'' [101,102].

Subsequent studies have supported these observations [103]. Azzarelli et
al have studied this phenomenon in detail in neonates [102]. They con-
cluded that, at the moment of insult, damaged brain areas are ones which
have the greatest susceptibility to oxygen deprivation. Consequently, at any
given developmental age, tissues having higher metabolic rates for glucose
should be particularly sensitive to oxygen deprivation. Furthermore, they
note that myelinization is related to increased neuronal oxidative activity in
oligodendroglia. Hence, brain areas most involved in myelination are the
most sensitive to hypoxic damage.

Others have noted that the highly specialized architecture of myelinated
axons renders them vulnerable to injury [104]. During anoxia, myelin, in
contrast to glial cell bodies and proximal processes, accumulates ionic
calcium [105]. The result may be relative vulnerability of oligodendroglia
and related myelin to free radical damage, glutamate toxicity and anoxia per
se [106 ±110].

It is also possible that ``myelin may play a role . . . in protection of the axon
and in maintenance of the integrity of the oligodendroglia/myelin/axonal
relationship'' [71]. Therefore, the most recently and, as a result, thinly
myelinated brain regions may be selectively vulnerable to anoxic and
related insults. Anoxia and hypoxia, in turn, have been implicated in
diverse brain and dementia-related pathologies, from hyponatremia [111]
to cerebrovascular dementia and stroke.

Depression is a condition which has long been known to be associated
with a potentially or frequently reversible dementia [112±114]. A series of
recent studies have related late life depression to increased white matter
hyperintensities in neuroimaging brain studies [115±121]. The cognitive
impairment sometimes noted in late life depression can be difficult to
distinguish from AD [112±114,122]. The reasons for these similarities
appear to be explainable on the basis of the retrogenesis model. Specifically,
the brain regions most vulnerable to the white matter insults would be the
same as in AD, and hence the presentations of these conditions in the
context of progressive dementia would be similar.

AD Risk Factors and Retrogenesis

Many risk factors for the development of AD are now well recognized [11].
Some of these risk factors are the same conditions which may produce
dementias of a retrogenic type which can be confused with AD, such as
those described in the previous section.
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For example, low levels of vitamin B12 have been associated with increased
risk of AD [123]. Other conditions, sometimes biochemically related to vita-
min B12 deficiency, have also been associated with increased risk for AD.
These include folate deficiency and the biochemical markers of chemical B12

deficiency, i.e. serum homocysteine and methylmalonic acid [123±126]. In
addition to vitamin B12 being associated with myelin disturbance, some of
these risk factors for AD are independently associated with white matter
cerebrovascular pathology [127] as well as peripheral atherosclerosis [128].
Depression also, apart from being associated with an occasionally reversible
dementia, appears to be an independent risk factor for AD [129±132].

A broad variety of conditions which are known to be associated with either
cerebrovascular or cardiovascular disease are now recognized as risk factors
for AD. These include atherosclerosis per se [133] as well as indicators of
cerebrovascular disease [134,135]. Cerebrovascular disease has also, in turn,
been directly related to AD pathogenic elements and various well-recognized
AD risk factors. For example, AD is now known to be characterized by
cerebrovascular amyloid deposition, termed cerebral amyloid angiopathy
(CAA) [136±138]. This CAA and related pathology have been considered to
be of possible relevance in the etiopathogenesis of AD [136±141]. CAA
involves intracortical arterioles and brain capillaries as well as the leptome-
ninges. Almost all AD patients studied exhibit CAA. CAA has been related to
trauma and anoxia, known risk factors for AD and dementia more generally.
Foremost among these factors is the magnitude of amyloid-b (Ab) deposition.
Studies suggest that Abmay be the cause of CAA and of associated degenera-
tion of cerebral microvasculature [138]. Degeneration of cerebral microvascu-
lature associated with these CAA/Ab related processes ``may have wider
implications on cerebral perfusion and permeability'' [138]. Resulting decre-
ments in permeability would be expected to affect the most metabolically
dependant and the most vulnerable myelin structures [101,102].

Interestingly, the occurrence of CAA adds insight into some of the reasons
for the observed diversity in the clinical manifestations of dementing dis-
orders. CAA is the principal lesion in some familial cerebral angiopathies,
such as hereditary cerebral amyloidosis Dutch type [138,142]. In this
dementing disorder, there are widespread brain hemorrhages, presumably
associated with a more severe vascular CAA-related pathology than that
which occurs in AD.

Another AD risk factor which is well established is the occurrence of the e4
allelic genotype of the apolipoprotein E (APOE) gene [143]. Whereas the
e4 allele is associated with an increased risk of AD, the APOE e2 allele is
associated with decreased risk of AD. APOE has a major role in lipid and
lipoprotein metabolism [144]. APOE polymorphism is associated with varia-
tions in the transport and clearance of lipids as well as other compounds [144,
145]. Furthermore, the APOE genotypes are associated with cerebrovascular
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disease, and with both cerebrovascular and cardiovascular disease risk fac-
tors, in a manner consistent with their role in association with increased AD
risk. For example, persons with the APOE e4 allele and persons with the
APOE e2 allele have, respectively, higher and lower low-density lipoprotein
cholesterol levels [146]. Furthermore, the risk of myocardial infarction is
increased in persons with an APOE e4 allele and decreased in persons with
an APOE e2 allele [146]. Consequently, APOE genotypic risk for AD is readily
related to cardiovascular and cerebrovascular pathology, as well as mainten-
ance of brain lipids and, presumably, myelin integrity. These APOE-related
risk factors apply to dementias other than AD, as well as to AD [144,147].

In summary, AD risk factors can assist in increasing clinician's under-
standing of both commonalities and differences between AD and other
dementing disorders, as well as in improving understanding of the basic
etiopathogenic nature of AD.

Characteristic Behavioural Changes in AD

Apart from changes in functioning and cognition, characteristic behavioural
changes also occur in the course of AD, which have been termed beha-
vioural and psychological symptoms of dementia (BPSD) [148]. These BPSD
symptoms are quite diverse, and include: (a) paranoid and delusional idea-
tion; (b) hallucinatory disturbances; (c) activity disturbances; (d) aggres-
sivity; (e) sleep rhythm disturbances; and (f) anxieties and phobias.
Characteristic symptoms occurring at particular stages of AD can be identi-
fied. However, because they are the product of the psychological external
and internal environment of the AD patient, as well as the neurochemical
milieu in the brain of the AD patient, these BPSD symptoms, although to a
greater or lesser extent characteristic of AD, are not pathognomonic.

For example, studies have shown that approximately 75% of AD patients at
GDS stage 5 have suspiciousness and more than 40% of these patients have the
specific delusion that people are stealing things [149]. Similarly, hallucina-
tions are relatively uncommon in AD, and when they occur, they tend to be
visual and not dramatic in nature. Less than 25% of AD patients at any stage
appear to manifest these visual hallucinations [149]. Activity disturbances
and aggressivity appear to peak in occurrence and magnitude in stages 5 and
6 of AD, where they occur in a majority of patients [149]. Sleep disturbance in
AD is marked by disrupted sleep with frequent wakenings. This sleep dis-
turbance peaks in occurrence in stage 5, affecting approximately 40% of AD
patients [149]. AD patients have a characteristic affective disturbance in
which they say ``I wish I were dead'' or an equivalent statement, as a morbid
commentary on their situation, but without true suicidal ideation or intent.
This statement is noted in 30±40% of AD patients in stages 4 and 5 [149].
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Characteristic anxieties and phobias are noted in AD: nearly half of patients in
stage 5 exhibit an anxiety regarding upcoming events and more than 40% of
patients in stages 5 and 6 exhibit a fear of having being left alone [149].

Because the BPSD symptoms of AD appeared to be characteristic but not
universally occurring or inevitable, their diagnostic utility was considered
limited. However, Lewy body dementia and frontotemporal dementia are
now considered major dementia entities which should be differentiated
from AD. The nature of BPSD symptomatology is believed to be very
different in these entities [151,152]. To cite one example, visual hallucina-
tions are frequently much more vivid and frightening in Lewy body demen-
tia in comparison with AD, and these visual hallucinations occur more
frequently in Lewy body dementia than they do in AD [151]. Also, treatment
issues are very different: for example, in Lewy body dementia, neuroleptics
are believed to be deleterious and even possibly life-threatening, whereas in
AD they appear to be useful [150,151,153].

Therefore, the characteristic nature of BPSD symptoms in AD does appear
to be useful in differentiating AD from some other major forms of dement-
ing disorders, and this differentiation can be of major importance for the
health and well-being of patients.

SUMMARY

Consistent Evidence

There is abundant and consistent evidence that a characteristic clinical
course of the dementia of AD can be described. In AD patients who are
free of significant concomitant illness, this characteristic clinical course is
most clearly charted in terms of the characteristic sequence of functional
changes which occur [12]. Evidence for this characteristic functional course
from available studies is overwhelming and appears to be as strong as for
any psychiatric clinical process.

Briefly, this characteristic functional sequence of deficit in AD is supported
by criterion validity studies, including both prospective longitudinal study
[17] and neuropathologic studies of cellular [26], volumetric [24] and neuro-
fibrillary changes [26] in the hippocampus. It is also supported by independ-
ent concurrent validity studies of neurologic reflex and release sign changes
over the course of AD [34,35] and independent studies of the course of
cognitive changes in AD [37±39,41,43]. Further support for the validity
of this characteristic functional sequence of loss in AD comes from the
utility of this characteristic sequence in uncovering and charting otherwise
difficult to identify, or virtually entirely obscure, physical markers [54] and
physical changes [36] in AD.
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Because of the consistent evidence for this characteristic sequence of
progressive functional loss over the course of AD, this sequence is presently
being utilized as a criterion for care needs in the United States by the
Medicare program [154]. This AD functional progression has also been
utilized in various multicenter, consortia studies from the US National
Institute of Aging of the National Institutes of Health [155,156] and in US
national and worldwide antidementia trials of behavioural [150,157] and
more general antidementia agents (for example, as part of the clinical global
assessment in the recent worldwide rivastigmine trials [158]).

A corollary observation to the characteristic functional sequence of loss in
AD is that this functional progression in AD mirrors or, more precisely,
occurs in an inverse sequence to the order of acquisition of the same func-
tions in normal human development [57,58,86].

Apart from a characteristic functional sequence of loss in AD, various
clinical sequences of loss can also be described. These clinical sequences
have been shown to add to information on the functional progression of AD,
in prospectively charting the course of AD [17] and in the retrospective post-
mortem diagnosis of AD [90].

Incomplete Evidence

It is clear that the dementia of AD has a characteristic order of symptomatic
loss. It is also clear that the time course of clinical loss of capacities is much
more variable. Although factors such as concomitant cerebrovascular dis-
ease are known to produce a more rapid sequence of loss in AD patients,
much more information is needed regarding factors influencing the tem-
poral variability of AD.

Additionally, it is clear that other dementing disorders can sometimes
follow a clinical sequence more or less similar to that of AD. On the other
hand, other dementing disorders can sometimes, or as a general rule, pre-
sent differently from the AD clinical sequence. The factors influencing the
clinical course in these other dementia disorders need to be better under-
stood. Also, much more information is needed regarding the similarities
and differences between AD and other dementing processes in terms of
clinical presentation and course.

Areas Still Open to Research

A theory of the neuropathologic and biomolecular basis for the character-
istic clinical sequence of loss in AD has been forwarded [71,74,75,77].
Although this theory might explain many observations regarding the
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known risk factors for AD, and the similarities and differences between the
clinical presentation of AD and other dementing disorders, much more
research needs to be conducted before these issues can be resolved.
Improved etiopathogenic information regarding the dementia process in
AD and in other dementias and improved neuroimaging and other invest-
igative techniques should assist in resolving many of these issues in coming
years.

The term dementia and the differentiation of delirium and dementia have
been in wide usage for two millennia [7]. Rapid progress has been possible
in recent years, by identifying and differentiating the most important
dementing disorders. Study of these entities in coming years can be readily
translated not only into improved diagnosis, but also into improved care
[70] and into a continually narrowed gap between scientific understanding
of the clinical presentation of the dementias and the molecular and patho-
logic presentation of these prevalent disorders.
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Commentaries

2.1
The Value of Inclusive Diagnostic Thinking and Appreciating

Developmental Variance

Eric B. Larson1

The clinical diagnosis of dementia is usually not a problem. As Reisberg et al
note in their elegantly referenced review, the term ``dementia'' has been
both used and useful for over two millennia. The existence of two related
phenomena with their own equally useful names, ``delirium'' and ``depres-
sion'', is noteworthy for clinicians. They alert us to the fact that, although
clinical diagnosis of dementia is not usually a problem, patients, especially
elderly patients, often have more than one condition. Dementia and deli-
rium, dementia and depression, commonly coexist, thus the job of reduc-
tionist classification of a patient's condition to a single entity in everyday
practice often is not possible.

We have traditionally taught that parsimony is a reasonable goal when
diagnosing or classifying a patient's condition into a disease or syndrome.
In geriatrics, however, reality suggests an alternative approach. In fact, the
``problem'' in clinical diagnosis of all three related phenomena, dementia,
depression and delirium, is one of detection, not diagnosis. All three are
well known to be under-recognized by providers, patients and families. Yet,
if well-trained clinicians simply consider the possibility of, for example,
dementia, I believe that a diagnosis of dementia based on a routine mental
status exam or use of a simple, brief cognitive screening test (like the Mini-
Mental State Examination) is not a problem in most cases. If anything, one
can argue that the reductionist goal of a single explanatory diagnosis could
create a problem if clinicians fail to recognize the presence of related,
frequently coexistent conditions, like dementia and delirium or depression,
occurring in the same patient.

The same argument can be advanced regarding differential diagnosis.
While I agree that the goal of differential diagnosis is to determine a single,
most probable cause, the facts are that multiple causes of dementia fre-
quently coexist in the same patient. Furthermore, if a patient has coexistent
delirium and dementia, each of those syndromes typically has its own cause
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or causes. Treatment and prognosis, of course, are determined by cause(s),
and thus an inclusive rather than a reductionistic approach is important. As
the severity of dementia progresses over time, the likelihood that more than
one cause exists in the same person increases. For example, Lim et al [1]
recently reported that only 34 of 94 cases in a community-based Alzheimer's
disease (AD) patient registry had pure AD at neuropathology. The remain-
der frequently had coexisting vascular or Parkinson's disease lesions along
with AD.

For me, the most intriguing concept of Reisberg's review is the parallelism
he describes between the characteristic loss of function in AD and the
inverse sequence of acquisition of the same functions in normal human
development. This reminded me that P. I. Yakovlev, one of the pioneers in
describing the process of brain maturation, described a similar parallelism
between paraplegia in flexion (the end stage of untreated degenerative brain
disease, seen in state institutions for the insane in the past) and the fetal
position. He described the trajectory of this disintegration of behaviour as
an evolution occurring from without inward, in the reverse order of its
developmental evolution. These extreme behavioural stages were correlated
with neuroanatomic findings [2]

What further intrigues me about the parallelism between development
of function and the inverse sequence in the order of loss of function is
the characteristic phenomenon of variability in growth and development.
Reisberg and colleagues properly point out that the sequence of change is
characteristic. It is equally noteworthy, however, that variability is consider-
able, both in development and decline. Indeed, population variability is
highest at these two opposite stages in the life cycle. I believe that where
there is variability, we may find clues to pathogenesis and, eventually,
treatment or prevention of degenerative diseases. In this context, it is inter-
esting to note that risk for a chronic disease like AD may be a function of
early life development. For example, Moceri et al [3] recently observed that
social and economic markers of adequacy in early life correlate with risk of
AD in late life. That is, using birth and census records, linked with an AD
patient registry, she found that larger family size, later birth order and a
paternal occupation in the lower economic strata were associated with
increased risk of AD late in life. Moceri's hypothesis is that this increased
risk is related to less complete brain development in early life, presumably
related to the process of axonal myelination of the central nervous
system, and thereby decreased brain reserve to withstand age-related
decline.

In geriatrics, as in life, there is both intrigue and potential, as we recognize
the complexity and variability of human phenomena.
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2.2
Reflections on Retrogenesis

John O'Brien1

Reisberg et al's excellent review on the clinical diagnosis of dementia pre-
sents a very powerful and lucid account of the idea of ``retrogenesis'' that he
and his colleagues have developed over the last few years. In essence, this
highlights the similarities between progression in Alzheimer's disease (AD)
and reversal of development, such that in cognitive function, functional
impairment, behaviour and social interactions, the more severely demented
a patient becomes, the more similar he appears to an earlier developmental
phase. Apart from being purely observational, this has extended into a
theory regarding neurodegenerative processes in AD (particularly reversal
of the myelination process) which may have an important bearing on our
understanding of dementia and its progression. In particular, Reisberg et al
make a very strong case for the use of the particular rating scale there group
has championed (the Functional Assessment Staging, FAST) and how this
corresponds to severity of dementia and neuropathology.

Professor Reisberg's theory is indeed eloquent and the weight of evidence
supporting this view is impressive. In my commentary, I can do little to
present alternative evidence or disagree with the weight of his argument.
However, it does remain just one perspective of dementia and it might be
worth commenting on issues which the review is unable to accommodate.
The emphasis on the diagnosis of dementia is in regard to the discussion of
DSM-IV, though it is important to remember that there are other definitions
of dementia. In particular, the DSM-IV definition has been heavily criticized
because of its undue emphasis on memory impairment. Memory impair-

1 Wolfson Research Centre, Institute for Health of the Elderly, Newcastle General Hospital, Westgate
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ment is essential for the diagnosis and so dementia cannot be diagnosed in
its absence. This creates a number of problems. It is possible to have early
AD without the severity of memory impairment necessary for a DSM-IV
diagnosis of dementia. This means that someone can have AD without
dementia. There are many other causes of what is usually accepted to be
dementia which would not fulfil DSM-IV criteria. Frontotemporal demen-
tias, such as Pick's disease, commonly cause behavioural and social irregu-
larities, in conjunction with severe language difficulties and semantic
problems, often with memory relatively well preserved until later. Thus, it
might be possible to be institutionalized because of one's Pick's disease, but
not fulfil DSM-IV criteria for dementia. Similarly, several other disorders,
particularly dementia with Lewy bodies and vascular dementia, may well
fulfil the general rubric for dementia (being a progressive impairment in
several cognitive domains affecting occupational and social functioning) but
still not involve memory. This has been suggested by some to be an inherent
weakness and limitation of the DSM-IV criteria and it might be expanding
the discussion to include other definitions of dementia which exist in ICD-
10 and elsewhere. In addition, although the FAST is comprehensively cover-
ed, it is important to remember that there are several other rating scales in
dementia, such as the Mini-Mental State Examination, Cambridge Cognitive
Examination and others which deserve mention.

In the face of the strength of the argument made by Reisberg et al regard-
ing retrogenesis, it is perhaps worth reflecting on the possible counter-
arguments to the notion that the progression of AD is, in effect, the reversal
of the developmental process. Here are just a few suggestions which may
merit further discussion and debate. First, brain changes. Progression in AD
may reflect reversal of myelination, but several characteristic brain changes
associated with AD have been described. These include generalized cerebral
atrophy, specific atrophy of the temporal lobes and hippocampus, magnetic
resonance imaging (MRI) spectroscopic changes indicating neuronal loss,
blood flow changes indicating temporal and parietal hypoperfusion, and
abnormalities in the acetylcholine and dopamine systems. Although earlier
developmental processes have not been subjected to investigation with the
same degree of scrutiny, it does not appear that similar degrees of general-
ized or temporal lobe atrophy or transmitter changes occur in early devel-
opment. Second, the pattern of cognitive dysfunction associated with early
development in late stage dementia may not be compatible. Children often
have excellent memory in the space of quite marked higher cognitive
executive and mathematical problems. In contrast, memory is one of the
earliest functions lost in AD even when other functions and social and
occupational function are well preserved. Third, as AD progresses, charac-
teristic behavioural and psychological symptoms of dementia (BPSD)
become frequent. As discussed by Reisberg et al, these include depression,
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psychosis, aggression, wandering, incontinence and sleep disturbance.
While some of these (one particularly thinks of temper tantrums, night-
time disturbance and incontinence) are characteristic of early developmental
phases, others, such as depression, psychosis, persistent aggression, sexual
disinhibition and wandering, are arguably never seen at early developmen-
tal stages. Fourth, one has to ask whether the relationship between cognitive
decline and functional decline seen in dementia is the same as that in
reverse during the course of development. Anecdotal observation by the
author suggests this may not always be the case. Finally, the proof of the
pudding may well be in the eating. Ultimately, the test of whether retro-
genesis is a useful concept in terms of our thinking about patients with AD
might depend on how we approach and manage them. Should we give a
patient with dementia cuddly toys and cuddles? Perhaps we should,
although again the lack of social concern and feeling observed in many
patients with dementia seems at variance with the great need for physical
affection seen early on in development.

This commentary does not want in any sense to detract from the cogent
persuasive argument made by Reisberg et al regarding retrogenesis. It is
more, as the title implies, to reflect on some of the broader implications and
highlight some factors which might need to be reconciled within the theory
of retrogenesis for it to become widely accepted and, much more import-
antly, practically useful in the management of patients with dementia.

2.3
Dementia: Diagnosis, Progression and Retrogression

Perminder S. Sachdev1

Prof. Reisberg has addressed a number of concepts in relation to dementia
in his review. He begins with a history of the term ``dementia'', from its
Latin roots about 2000 years ago, and goes on to discuss the clinical pro-
gression of Alzheimer's disease (AD), in particular the functional decline as
charted by the Functional Assessment Staging (FAST) procedure. He argues
that the pattern of decline in AD is a reversal of neurodevelopment in
childhood and refers to it as ``retrogenesis'', implicating demyelination in
the pathogenesis, just as myelination plays a role in development. He puts
forward the intriguing concept of ``the retrogenic dementias''.

1 Neuropsychiatric Institute, McNevin Dickson Building, Prince of Wales Hospital, Randwick, NSW
2031, Australia
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Dementia. The term dementia has seen may vicissitudes in its long history,
and it is quite recently that it acquired its current conceptualization of
multifaceted cognitive decline in clear consciousness [1]. Even though the
concept of dementia is now firmly established in psychiatric taxonomy, it
continues to have many limitations. It lacks operationalized diagnostic
criteria, introducing considerable subjectivity to its definition. There is no
consensus on what constitutes memory ``impairment'', ``disturbance in
executive functioning'' or ``significant impairment in social or occupational
functioning''. As an example, a 70-year old man with cognitive impairment
who is still employed will receive a diagnosis of dementia, whereas his
retired counterpart who is similarly impaired may escape the diagnosis. The
lack of operational criteria has compromised the reliability of the diagnosis
of dementia between raters and across sets of criteria, without which the
validity of the concept can become elusive. In a recent report from the
Canadian Study of Health and Aging [2], the proportion of subjects with
dementia varied from 3.1% by ICD-10 criteria to as high as 29.1% using
DSM-III, a 10-fold difference!

The emphasis on memory impairment in most criteria for dementia is
understandable for AD but is restrictive when applied to dementia from
other causes, e.g. vascular dementia (VD) and frontotemporal dementia
(FTD). The application of the criteria for dementia results in the situation
that, when patients are diagnosed with VD, they are at relatively advanced
stages of their illness, precluding any efforts at prevention [3]. There are
other arguments as well which suggest that dementia may be an arbitrary
categorical imposition on a continuous construct of cognitive impairment,
and there has even been a call for its abandonment as a diagnosis [4], to be
replaced by ``cognitive impairment'' or ``cognitive disorder'' [5]. While this
seems unlikely to happen, given the vast medical-industrial and socioeco-
nomic complex that now surrounds this term, the limitations of the term
deserve serious consideration.
Progression. Prof. Reisberg has presented his FAST procedure for staging
AD and argued for its superior validity over other measures of progression,
such as the Mini-Mental State Examination (MMSE). Since the MMSE meas-
ures only the cognitive dimension, it is not difficult to appreciate its limita-
tions in predicting functional change and the impact of floor effects. The FAST
procedure itself has many limitations, which may explain why it has not been
more generally accepted by clinicians and researchers worldwide. First, it is
again an arbitrary staging of a continuous process, and it is not clearly
apparent why a new stage has been reached if a particular function is
impaired. Second, in its early stages, it emphasizes frontal-executive dysfunc-
tion rather than memory impairment, which many regard as the early and
more salient disturbance, at least in the clinic population. Third, too fine a
categorization of the later stages of dementia may not have major practical
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implications. In fact, the application of a seven-stage (with substages)
classification lacks the simplicity that a clinician may need for routine use.
Fourth, it is not free of cultural bias in the choice of the items. It seems likely
that researchers and clinicians will continue to use a combination of scales to
map the progression of AD and other dementias, which will include a brief
cognitive battery, an activities of daily living scale and some other meas-
ure(s).
Regression. The retrogenesis hypothesis of AD is intriguing, even though it
is based on a superficial similarity between the sequence of skills acquisition
in childhood and their loss in the course of AD. The important question is
whether it reflects the neurobiological processes involved. The focus by
Prof. Reisberg on myelination is in accordance with the ``sensitivity''
hypothesis of Braak and Braak [6], which explains the topography of AD
lesions on differences in myelination. There are competing hypotheses,
however, such as the ``inactivity'' hypothesis [7], and the ``connectivity''
hypothesis [8], among others. The myelination stage sensitivity hypothesis
needs further empirical support. Neurodevelopment involves many pro-
cesses, which include dendritic proliferation and pruning, synaptic exuber-
ance and their loss as well as myelination, with the latter continuing well
into the third decade of life for intracortical connections [9]. The myelination
process cannot explain postnatal neurodevelopment in its entirety. Further
research is necessary to determine why some brain regions are more sensit-
ive to AD pathology than others, and animal models, as they become
available, may help determine this. If retrogenesis is indeed a valid concept
and mimics development, the role of environmental influences on neurode-
generation may be as important as they are for neurodevelopment, which
will be a hopeful finding for the treatment of AD.
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2.4
Staging of Severe Alzheimer's Disease and the Concept of Retrogenesis:

Doors to be Opened for Research and Clinical Practice

Reinhard Heun1

Among others, there are two most exciting aspects in the paper by Reisberg
et al. First, the authors present consistent evidence for the fact that severe
Alzheimer's disease (AD) can be precisely described cross-sectionally and
during disease progression using the Functional Assessment Staging
(FAST). Second, they present the concept of retrogenesis, which implies
that subjects with dementia develop backwards, i.e. in the opposite direc-
tion to the development during childhood. These two aspects are briefly
dealt with in this commentary.

Reisberg et al present a comprehensive data set showing the validity of the
FAST to assess the severity and, even more importantly, to follow the course
of dementia. This is more than can be expected from the Mini-Mental State
Examination (MMSE [1]), which to some extent is still the gold standard in
epidemiology and clinical practice for the assessment of the severity of
cognitive decline. The fact that there are more severe stages which cannot
be adequately described by this and other cognitive tests is well known. The
MMSE, like most other cognitive scales, has not been developed for staging
and measuring the disease course. The special merit of Reisberg and his
group is the extensive research and careful description of these severe stages
of dementia which, up to now, have not yet received the scientific interest
they need. The precise description of all stages of dementia including the
most severe stages is a hallmark in gerontopsychiatry, because it allows the
complete natural course of AD to be investigated. This has already been
performed to some extent by Reisberg et al. More importantly, it will enable
the development and improvement of therapeutic interventions for the
most disabled patients.

1 Department of Psychiatry, University of Bonn, Venusberg, D-55105 Bonn, Germany
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The second major issue to be mentioned is the concept of retrogenesis. It
implies that the progression of AD follows a fixed course which is the
opposite of the development during childhood. Functional landmarks,
such as double continence, are lost in the opposite sequence to the one
observed during child development. This is an interesting scientific concept,
even though this analogy is not totally new. Some observations have already
been published in the lay press, i.e. demented subjects are like children,
higher cognitive abilities which develop late are lost first. However, Reis-
berg et al present more than that. They provide adequate tools to examine
this analogy in the clinical setting. The value of an analogy is not its truth;
the analogy that ontogenesis is a repetition of phylogeny was not the
absolute truth, and, as I suppose, it was even not meant to represent the
truth, but to be a useful theory, allowing the deduction of new testable
hypotheses. If the same applies to the concept proposed by Reisberg et al,
it will definitely help to stimulate the research for these most demented
subjects. There is a lot of knowledge on child cognitive development and on
instruments to improve learning which might be used for the development
of cognitive training programs for AD subjects. The concept might also be
used to develop and test hypotheses on the structure of cognitive dysfunc-
tion in AD. New results of research in this respect might enable us to teach
patients and their relatives what to do to improve the use of cognitive
abilities when the patients already lack metacognitive knowledge, and,
last but not least, to accept that certain things cannot be achieved in different
stages of disease because it is beyond the limits. Acceptance of the patient's
limits does not necessarily mean resignation, but realism which might help
to end long-term intrafamilial controversies on the patient's abilities, dis-
abilities and his corresponding insight. We all know of highly motivated
relatives complaining of aggressive demented patients who are unable, but
not unwilling, to accept their enthusiastic help. Thus, more research on the
cognitive abilities of demented patients is required for clinical purposes.
Additionally, one might wish more research analysing the hypothesis pro-
posed by Reisberg that AD is a retrogenic disorder which can be differen-
tiated from other dementias by its course. It remains to be proven that
retrogenic disorders are characterized by a specific aetiopathogenic process.
Reisberg et al have provided the tools to investigate these issues by devel-
oping scales and by providing an exciting theoretical framework.

A major obstacle to research on and for the most severely disabled
patients still is the increasing need for informed consent, which subjects to
be included in therapeutic research have to provide. The scientific commun-
ity and society have to develop the tools to improve the general welfare of
subjects who cannot decide for themselves. This might be done by perman-
ently evaluating the interventions currently performed to treat the demen-
ted patients as proposed by quality-of-care assessments. An alternative
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would be to find possibilities to allow and encourage research for these
severely demented patients who are in need of improved treatment. As far
as I am aware, there are different approaches in different countries, depend-
ing on their cultural background, to solve these problems [2, 3]. However,
there are still many obstacles which have to be overcome before the impress-
ive work by Reisberg can be used for practical improvements. A dogma that
research can only be done with fully informed subjects cannot hold without
compromise.
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2.5
When Diagnosis is Certain, Functional Scores are Robust and

Recommendable Markers of the Progression of Alzheimer's Disease

Gerhard Ransmayr1

Barry Reisberg and co-workers have been studying extensively the natural
history and course of dementia of the Alzheimer type (DAT). On their
search for robust markers for disease progression, they have been evaluat-
ing clinical neurological signs, cognitive tests, microscopic quantitative
parameters (hippocampus) and secondary musculoskeletal changes, such
as contractures, and the order of loss of functions as the reversal of acquisi-
tion of functions during normal development. Using the Functional Assess-
ment Staging (FAST) procedure, they found that functional course is the
best marker of disease progression. Two other scales conceived by Reisberg
et al, the GDS (Global Deterioration Scale) and the BCRS (Brief Cognitive
Rating Scale), also explain a substantial proportion of the variance of cog-
nitive decline in DAT patients. Combination of the scales may improve the
significance of the assessed functional stages [1±5].

1 Department of Neurology, University of Innsbruck, Anichstrasse 35, A-6020 Innsbruck, Austria
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The concepts and findings of Reisberg are of major clinical and scientific
relevance. In clinical practice, assessment of the course of the disease is
essential. Robust markers are required to help the clinician to assess the
degree of disability for various purposes, such as the decision to start or to
finish a treatment, or how to manage the care of the patient or to plan costs
or social support or legal questions. Moreover, these scales provide insight
in the natural course of DAT, including the mean duration of the specific
stages of functional decline.

FAST, GDS and BCRS have been validated and proved to be useful tools
for the staging of DAT, in particular in advanced DAT, when other scales,
such as the Mini-Mental State Examination (MMSE), are no more suitable.
However, FAST, GDS and BCRS should be used with caution and only by
people with experience in the fields of neurology, psychiatry, geriatric
medicine and medical psychology. The functional scores are applicable
to the assessment of the progression of DAT, but contribute little to the
diagnosis of dementia.

The most widely used diagnostic criteria for dementia in general and for
DAT are mainly clinical (memory impairment, aphasia, apraxia, agnosia and
impairment of executive functions) [6,7]. The indispensable diagnostic cri-
terion ``functional decline'' of the DSM-IV and ICD-10 is vaguely defined and
may therefore cause diagnostic uncertainties, for instance in early dementia,
when there is severe concomitant physical or sensory impairment, or in
persons deprived of routine activities of daily living and social contacts (e.g.
residents in old people's homes). The FAST and GDS stage 4, corresponding
to mild DAT, is also vaguely defined with respect to decline in occupational
and social functions and therefore also contributes little to this diagnostic
issue. Mild cognitive impairment, irrespective of origin and prognosis, corres-
ponding to FAST and GDS stages 2 and 3, may convert to DAT, but may also
remit or continue as ``benign senescent forgetfulness''. On the other hand,
symptoms of mild cognitive impairment may indicate the onset of a depress-
ive episode or other types of dementia, such as frontotemporal dementia,
dementia with Lewy bodies and vascular dementia (e.g. ``small vessel demen-
tia''). The user of FAST and GDS should be aware of this variability.

For the detection of minor changes of DAT, such as improvement in
response to drug treatment, the FAST, GDS and BCRS may not be sensitive
enough. Recent clinical pharmacological trials in DAT have been showing
improvements in the cognitive subscale of the Alzheimer's Disease Assess-
ment Scale (ADAS-cog) and the Clinician Interview Based Impression of
Change-plus (CIBIC-plus) scales, in MMSE and in the Activities of Daily
Living (ADL) scales [8±11]. With respect to applicability for therapeutic
trials, FAST, GDS and BCRS need to be evaluated in future studies. The
functional scales should also be used with caution in patients with severe
concomitant depression (pseudodementia) and lack of social stimulation.
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2.6
Findings with the Aid of Functional Assessment Staging (FAST)

Sir Martin Roth1

Professor Reisberg and his colleagues have developed the Functional
Assessment Staging (FAST) schedule over many years and applied it in a

1 Department of Surgery, University of Cambridge, Box 202, Addenbrooke's Hospital, Hills Road,
Cambridge CB2 2QQ, UK
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range of studies, a number of which are summarized in their review. Part of
those studies in recent years have been undertaken with investigators from
other disciplines, using brain imaging and other techniques.

The evaluation in the FAST commences with a careful clinical history
from patients and relatives. When this suggests a recent decline from a
higher level of mental functioning, enquiries are directed towards asso-
ciated cerebral disease and other physical conditions. Full psychiatric,
neurological and general examinations are undertaken and relevant labora-
tory investigations initiated. Imaging studies such as a magnetic resonance
imaging (MRI) scan are arranged when mental decline seems possible. The
FAST technique is, therefore, interpreted against a rich background of
medical, neurobiological, familial and social investigations.

Information is elicited from the patient (as far as possible), relatives and
friends regarding the patient's ability to manage his daily life, and his main
impediments. Prof. Reisberg states that relevant observations can be made
and evidence elicited with the aid of the FAST instrument over a period of
some two-thirds of the total course of Alzheimer's disease (AD) or other
dementias.
A clinical follow-up study. The approach of Prof. Reisberg and his group is
exemplified by the account of a prospective longitudinal study of 103 com-
munity resident individuals with probable AD [1]. The mean Mini-Mental
State Examination (MMSE) score at the outset was 15.4� 5.6. Follow-up was
conducted over a mean interval of 4.6 � 1.4 years. The investigators were
blind in respect of the baseline measures of MMSE scores.

The FAST assessment was made before the study commenced, but follow-
up was conducted blind in relation to such baseline measurements. At the
end of the trial, the measurements were repeated in the 65 patients who
survived at the end of the follow-up period. A special technique was
applied to arrive at their FAST schedule. Patients were set out in hierarch-
ical order in accordance with their staging status. The correlation between
the change in these FAST scores and the variance in time elapsed during the
period in which the 65 survivors were under observations was 0.45 (p <
0.001). All possible confounding factors that might have contributed to the
results were eliminated by special calculations. The figure accounted for
20.3% of the variance in score during the time elapsed.

The 65 survivors were also re-tested with the MMSE. The score at follow-up
was 5.1� 6.9 as against 15.4� 5.6 at the outset. The correlation of 0.32 between
the change in MMSE scores and the variance in time elapsed in the 65
survivors was found to explain 10.2% of the variance in the change in scores.

The authors concluded that the FAST staging procedure had accounted
for twice the variance in the record of progress in respect of MMSE scores.
FAST was therefore superior to MMSE for measuring the progression of
AD.

128 DEMENTIA



Decrease of hippocampal volume and FAST measures. A decrease in the size of
hippocampus in AD and to some extent in normal subjects of advanced age
has been established for some years. The studies by Bobinski et al [2, 3] carry
this knowledge forward with a number of new observations. Brains of 13
subjects with severe AD and of five age-matched normal controls were
compared. A number of significant differences emerged. Those graded in
the lower part of stage 7 of FAST showed a 36% decrease in hippocampal
volume; those in higher stages of degeneration a 60% decrease. There was a
similar situation in relation to Ammon's horn and the entorhinal cortex. All
the correlations of volume of hippocampus and related structures with
gradation of the dementia by FAST proved highly significant [2,3]. An
enquiry into the differences in neuronal outfall between AD patients and
controls, and their correlations with the staging derived from use of the
FAST technique, yielded a similar picture.
Conclusions. The body of observations reported in the review paper by
Reisberg et al is of considerable interest. His methods of evaluation of
clinical phenomenology, course and adaptation differ from the techniques
of assessment undertaken with the standardized scales of diagnostic assess-
ment and prediction which are widely employed by most investigators in
this field. Some of these instruments contain quantified scales for such
dimensions as cognitive impairment, ``depression'', ``vascular'' features,
``organicity'', and scales for depicting conditions of mixed aetiology. But,
as Prof. Reisberg's review indicates, the reported achievements of FAST are
considerable. There would therefore be merit in undertaking diagnostic
exercises and follow-up studies which utilize both the FAST method in
operationalized form and one of the established standardized schedules.
Both instruments would need to be administered to all patients, and the
results compared.

Tracing the origins of any differences could be informative; the informa-
tion jointly provided might well prove complementary. They could well
pave the way for the development of new hybrid instruments, and promote
more extensive knowledge and understanding of the FAST and its findings
by investigators who employ the standardized forms of evaluation for
diagnosis, assessment of severity and prediction.
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2.7
Two Decades of Longitudinal Research in Alzheimer's Disease

Sanford I. Finkel1

In their review, Prof. Reisberg and colleagues succinctly summarize more
than two decades of intensive longitudinal research on patients with Alz-
heimer's disease [AD]. Reisberg's earliest work involved the progression
and staging of AD and resulted in the widely used Global Deterioration
Scale (GDS) [1]. As a result of reviewing the clinical course of the illness with
significant detail, it became clear that patients spent as much as a third to
half of the course of the illness in the most advanced stages. Accordingly,
Reisberg and colleagues developed the Brief Cognitive Rating Scale (BCRS)
[2] and subsequently the Functional Assessment Staging (FAST) [3].

The FAST has been an extremely useful clinical and research tool that
allows professionals and caregivers to understand the sequence of lost
functions. Further, Prof. Reisberg and colleagues were able to subdivide
these stages of advancing functional loss into 11 categories, with norms of
duration which have proved clinically accurate. The sequence has allowed
caregivers and health care professionals to prepare for the advances of the
illness, while allowing for additional opportunities for research. The FAST
criteria cover a much broader temporal range than the Mini-Mental State
Examination (MMSE) and are not limited by the floor effects. Accordingly, it
is not surprising that the FAST staging procedure is a superior way of
measuring the temporal course of the illness. Subsequent work has demon-
strated that functional losses occur exactly in reverse order of developed
functions in childhood. This not only allows health care professionals and
caregivers to anticipate losses, but also allows researchers to study the
effects of pharmacologic and non-pharmacologic interventions on function-
ing. Finally, the physical deformities of AD are also highly correlated with
the FAST.

1 Council for Jewish Elderly, 3003 W. Touhy Avenue, Chicago, IL 60645, USA
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Reisberg et al's paper also summarizes the behavioural and psychological
symptoms of dementia (BPSD), describing the clinical symptomatology
commonly seen in AD patients [4, 5]. The BEHAVE-AD, which derives
from Reisberg's work, has been used extensively in clinical drug trials and
has been demonstrated to be a valid and reliable measurement of these
symptoms [6, 7].

Subsequent work focused on neuroradiologic and neuropathologic mar-
kers. These revealed that loss of hippocampal volume progresses as the
illness itself progresses [8]. Further, these radiologic/pathologic changes
correspond with functional changes seen on the FAST [9]. This is particu-
larly so in the more advanced stages of the illness. Further, neurologic reflex
changes have been documented, corresponding with the progression of the
illness [10±12].

Further research has demonstrated the correlation between biochemical
and neuropathological changes in the central nervous system and functional
loss. This includes demyelinization in addition to the more commonly
described neuropathological changes. These ideas are carried forth and
developed further, viewing cerebral vascular amyloid deposition (cerebral
amyloid angiopathy) [13, 14] as a characteristic of AD.

The review closes with directions for future research, including avenues
to look at other dementing disorders as well as the contribution of concom-
itant cerebral vascular disease for the AD patient. Thus, while summarizing
more than two decades of intensive clinical and research work, Reisberg and
colleagues lay the groundwork for an additional two decades of clinical and
research activity.
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2.8
Diagnosing Dementia: the Need for Improved Criteria

Gabriel Gold1

Reisberg et al report that the concept of dementia has entered its third
millennium and that the term itself dates back to the first century AD.
However, despite marked advances over the past century, the diagnosis of
dementia and, particularly, of various dementia subtypes, remains a clinical
challenge to this day. The Functional Assessment Staging (FAST) scale
provides a detailed framework of the expected evolution of Alzheimer's
disease (AD) and can support this diagnosis when the course is typical.
Deviations from the FAST scheme can serve as a clue to a non-AD process.

1 HoÃpital de GeÂriatrie, Route de Mon IdeÂe, Thonex 1226, Switzerland
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Reisberg et al also provide convincing evidence that the FAST scale is
superior to the Mini-Mental State Examination (MMSE) in measuring the
longitudinal evolution of AD, particularly at advanced stages. This has
important implications for drug trials that measure the impact of treatment
on symptom or disease progression.

Another crucial point is the identification of early disease and of indivi-
duals at risk for the development of dementia. Ideally, clinical criteria for
dementia should apply universally to all subtypes and should be able to
identify initial stages as well as established cases. However, existing criteria
for dementia do not always agree. In a study of 1879 elderly subjects, the
proportion of subjects with dementia varied from 3.1% with ICD-10 criteria
to 29.1% with DSM-III criteria [1]. Generally accepted definitions of demen-
tia are strongly based on the clinical presentation of AD and must include
memory deficits. This requirement may not be appropriate for other types of
dementia, including frontotemporal dementias, where behavioural disorders
and marked impairment in other cognitive domains, such as executive func-
tions and language, may precede memory impairment. Severity require-
ments are also an issue: this has led Vladimir Hachinski to suggest that the
term ``vascular dementia'' (VD) should be replaced by ``vascular cognitive
impairment'', to stress early identification of affected patients across
the whole spectrum of cognitive performance [2].

Differentiating VD from AD is a particularly challenging endeavour.
Furthermore, both types of dementia often coexist, producing a mixed
dementia (MD). As stated by Reisberg et al, ``the characteristic presentation
of AD as outlined with the FAST procedure is very different from the acute
dementia which may result from stroke''. However, the sensitivity and
specificity of FAST for the detection of VD and MD are unknown. Although
the clinical diagnosis of AD is based on criteria which have gained general
acceptance and have been validated in clinicopathologic studies, this is not
the case for VD, where many different criteria are still in use today. This
points to the lack of a single generally accepted effective diagnostic meth-
odology for VD. Several studies have demonstrated significant differences
between VD criteria [3, 4]. Although most are effective in excluding AD,
they generally suffer from low sensitivity and behave differently with
regards to MD [4].

Clinicopathologic correlations represent a key method for the validation
of clinical criteria. This raises the issue of a gold standard. The neuropatho-
logical diagnosis of AD is based on accepted criteria applied to dementia
cases. Neuropathological severity scales have also been developed and
validated in clinical studies [5±7]. Unfortunately, there is a lack of consensus
on neuropathologic criteria for other dementias and particularly VD or MD.
VD can result from several pathophysiological mechanisms, leading to
multiple forms of the disease, such as multiple infarcts secondary to large
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vessel atherosclerosis or cardioembolism, a single strategic infarct, lacunae
and white matter changes secondary to small vessel disease, hypoperfusion
and haemorrhage. It is unlikely that a single set of clinical criteria can apply
equally to all VD subtypes. Criteria for frontotemporal dementia and for
Lewy body disease also need to be further assessed and validated.

A group of particular interest comprises individuals who present with
mild cognitive impairment (MCI). It has been suggested that 6±15% of MCI
cases progress to dementia each year [8, 9]. Validated criteria for MCI would
allow appropriate targeting of prevention and early intervention trials.

Further studies, including neuropsychological and functional evaluations
as well as neuroimaging and clinicopathological correlations, are needed to
develop and validate better performing criteria, which could lead to a
broader consensus on the clinical diagnosis of dementia and its various
subtypes and could help identify individuals at risk for the development
of dementia.
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2.9
Pitfalls in Diagnosing Alzheimer's Disease

Iwona Kloszewska1

The dementia syndrome, which, as Reisberg et al remind us, has been
known for years, has gained much importance recently for epidemiological
reasons. While the number of demented subjects is steadily growing, know-
ledge of aetiology and pathogenesis is still not sufficient to help the suf-
ferers, and neither medical nor social resources can meet the needs of new
cases and their families.

In the last decade, however, the state of knowledge has changed signific-
antly. The dogma stating that 50% of dementia is caused by Alzheimer's
disease (AD), 20% by vascular changes and 20% by the coexistence of the
two, has fallen down. Pick's disease, which had been forgotten for some
time, and other fronto-temporal dementias seem to be responsible for about
7% [1], and diffuse Lewy body disease for probably no less than 15% of all
dementia cases [2]. Underdiagnosing AD in clinical practice has quite unex-
pectedly turned into the phenomenon of overdiagnosing this type of
dementia. Clinical characteristics of AD have been described in great detail;
careful studies on other degenerative dementias are urgently needed.

In clinical diagnosis of dementia, two steps are obligatory: first, dementia
as a syndrome has to be identified, then its specific origin has to be deter-
mined. Although the definition of dementia found in the DSM-IV is quite
satisfactory, still the question which remains open is: what are the boundaries
between dementia and delirium when the two overlap? The more severe the
dementia is, the more difficult clinical recognition of delirium becomes.
DSM-IV states only that ``delirium may be superimposed on a dementia''.
It is difficult to judge the level of consciousness in a moderately severe or
severe dementia, as the contact with the patient or his ability to maintain
attention are disturbed by the dementing process itself. Thus additional
symptoms, such as visual hallucinations, transient delusions, psychomotor,
emotional and sleep pattern disturbances, should be considered in the pro-
cess of diagnosing the delirium, besides the disturbance of consciousness.

Although the presence and pattern of psychiatric symptoms accompany-
ing cognitive impairment in dementia are not specific, the differences in
frequency of hallucinations, depression, delusions and delusional misiden-
tifications between AD and diffuse Lewy body disease are useful in dis-
criminating the two processes [3].

Without the slightest doubt, Reisberg's Functional Assessment Staging
(FAST) is an invaluable help in studying and understanding the

1 First Department of Psychiatry, Medical University of Lodz, Czechoslowacka 8/10, 92±216 Lodz,
Poland
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clinical specificity of AD. Moreover, the use of both FAST and the Global
Deterioration Scale in everyday practice lessens the likelihood of AD mis-
diagnosis. At the same time, the Mini-Mental State Examination (MMSE)
has found a solid place in clinical practice and research on dementia,
although it neither can nor pretends to monopolize the evaluation of
dementia. One should keep in mind that the MMSE cannot be used to
diagnose dementia by itself, without considering the clinical data. It is
useful in assessment of severity of cognitive dysfunction in dementia of
various origins, while the FAST outlines the course of AD specifically. These
two measures are complementary and one cannot replace the other.

Retrogenesis is an intellectually attractive concept, which helps to under-
stand the complicated phenomenology of AD. Obviously, the clinical symp-
toms only can be accounted for by the retrogenesis. b-amyloid and
neurofibrillary tangles are the basic pathology of AD, which do not seem
to fit into the retrogenic model. Degenerative dementias, other than AD,
when their symptomatology attains the severe stage, are clinically not
distinguishable one from another and from AD. Thus, in differential dia-
gnosis of the advanced stages of dementia, the dynamics of the disease and
its previous characteristics have to be taken into account.
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2.10
Evaluating the Performance of Measures to Assess Dementia

David R. Gifford1

In order to deliver appropriate care to patients with dementia, clinicians
need to be able to recognize patients as having a dementia syndrome and

1 Center for Gerontology and Health Care Research, Brown University, Box G-B 222, Providence, RI
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then determine the specific cause of dementia. However, nearly three-
quarters of patients with moderate to severe dementia are unrecognized
by primary care clinicians as having cognitive impairment [1]. Even when
recognized, the appropriate evaluation is often lacking [1]. Clinicians also
need to be able to accurately assess disease severity in order to select
appropriate treatments, therapies and services, as well as to monitor the
effectiveness of these interventions. Disease severity can be divided into
three domains: cognitive function, functional ability and behaviour pro-
blems. There are numerous measures used to assess patients with dementia,
but no single test has emerged as the established standard [2,3]. Reisberg
and colleagues discuss one such measure of disease severity, the Functional
Assessment Staging (FAST). Their discussion raises the issue of how demen-
tia measures are evaluated.

Many dementia measures that initially show promise, are later found to
be inaccurate, performing poorly in mild dementia and varying in accuracy
depending on the patient's characteristics, such as age and educational level
[4]. One reason for this discrepancy in performance is that initial evaluations
often do not adhere to established methodological standards [4,5].

For any of these measures to be effective and helpful, they need to be
simple to administer and accurate (i.e. reliable and valid) [5±7]. Busy clini-
cians will not use an instrument that takes too long or is too complicated to
administer or interpret. Reliability refers to how reproducible or repeatable
the test results are, while validity refers to the degree to which the measure
correctly assesses what it purports to measure. There are three types of
reliabilityÐinter-rater reliability, intra-rater reliability and internal consist-
ency, and three types of validityÐcontent validity, construct validity and
criterion validity [4]. All of these should be evaluated and reported for a
diagnostic test [6,7], but also apply to dementia measures [4,5]. The remain-
der of this paper will briefly discuss these types of reliability and validity.

Inter-rater and intra-rater reliability measure the agreement in test results
when performed by two or more individuals (inter-rater) or by the same
individual two or more times (intra-rater). Test±retest reliability is a form of
intra-rater reliability. If the test's inter-rater or intra-rater agreement is poor,
then differences in test scores may reflect differences in reliability rather
than true differences in the patients' status. Reliability is best measured by
calculating a kappa value, which indicates the degree of agreement between
ratings after correcting for chance agreement. Reliability can also be quantit-
ated as a correlation coefficient. However, high correlation coefficients can
be misleading, since responses can be correlated but disagree [4].

Internal consistency evaluates the extent to which all the items on a scale or
questionnaire that make up a composite score reflect the same underlying
construct. For example, questions on a cognitive function measure should
evaluate different domains of cognition (e.g. memory, calculations, and
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visual-spatial function) and correlate with the composite score. Internal
consistency is often assessed by calculating the Cronbach's coefficient
alpha [4].

Content validity (often referred to as ``face validity'') represents the extent
to which a test thoroughly and appropriately assesses the domain of inter-
est. Experts reviewing the test question to see if they ``look like'' they
measure what the test is designed to measure usually assess content valid-
ity. For example, a measure of dementia behaviours should have questions
that evaluate behaviours (e.g. wandering), not cognitive function (e.g. mem-
ory) or functional ability (e.g. dressing).

Construct validity evaluates how well the new measure correlates with
other measures assessing the same domain of interest (convergent validity)
and does not correlate with measures of dissimilar characteristics
(discriminate validity) [6]. When a new test relates well to other measures
as hypothesized, construct validity is supported.

Criterion validity has two types: predictive and concurrent [4]. Predictive
validity evaluates whether or not a new test predicts future performance.
Concurrent validity evaluates whether or not a new test agrees with a ``gold
standard'' measure administered concurrently. Concurrent validity is
usually measured by calculating the sensitivity, specificity and the area
under the receiver operator characteristic (ROC) curve. Sensitivity is the
proportion of patients with the condition of interest (measured by the ``gold
standard'') that have a positive test. Specificity is the proportion of patients
without the condition (measured by the ``gold standard'') who have a
negative test. In general, there is an inverse relationship between sensitivity
and specificity. As one changes the cut-off score of a test to maximize
sensitivity, the specificity decreases and vice versa. A ROC curve illustrates
this trade-off between sensitivity and specificity. A ROC curve plots the true
positive rate (i.e. sensitivity) on the vertical axis against the false-positive
rate (i.e. specificity) on the horizontal axis for different cut-offs.

When evaluating the validity of a new test, the test's indices (e.g. sensitivity
and specificity) may be imprecise due to small sample sizes [4,6]. Thus, the
95% confidence interval or standard error around the test's indices provides
an estimate of the precision of these values and therefore should be reported
[6]. In addition, attention needs to be paid to the patient sample used in the
evaluation, since the sampling strategy can have profound impact on the
results of an evaluation. For example, dementia measures are often evaluated
by comparing patients with Alzheimer's disease with normal controls. How-
ever, most dementia measures are not used to distinguish normal individuals
from dementia (except for measures to distinguish very mild dementia from
normal aging). Rather, dementia measures need to discriminate between
different types of dementia, different levels of disease severity, or changes
in disease severity over time. Thus, when assessing dementia measures,
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they should be evaluated using adequate populations of patients with differ-
ent forms of dementia and adequate sample sizes of patients with differ-
ent degrees of disease severity.

It is both rare and difficult for a single evaluation of a new test or measure
to evaluate and report each of these measures of reliability and valididity
[6]. Yet, this information is necessary for clinicians when deciding which of
the numerous measures available to select to use in their practice [6,7]. In
their review, Reisberg and colleagues nicely summarize the growing evid-
ence supporting the validity of FAST.
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2.11
Dementia as a Diagnostic Entity

Sasanto Wibisono1

One classical aspect that has been used to characterize dementia aside from
the various cognitive deficits is the presumption of existing structural brain
defect. The practical clinical consequence is its irreversibility. Even though
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the biological criterion has been dropped, the irreversibility of the demented
condition is still a relevant clinical characteristic that is worth considering.

Although some dementia cases will show improvement after treatment or
supportive effort, in fact, it is assumed to be only a partial improvement
caused by reorganization of the remaining functioning part of the brain. The
process may, but not necessarily, be progressive and deteriorating: as men-
tioned in Prof. Reisberg's review, the term `progressive and deteriorating'
may be unsuitable in some cases. However, the temporary nature and
possibility of complete recovery of the cognitive deficits should negate the
diagnostic consideration of dementia (e.g. temporary cognitive deficits
found in conditions such as drug intoxication, depression, anxiety, schizo-
phrenia, etc.).

As also required by the DSM-IV, dementia as a diagnostic entity should
always be followed by the identification of another clinical condition,
directly or indirectly causing the dementia syndrome (Prof. Reisberg's
``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'').

Whatever the points of view that may be considered, dementia is a
syndrome requiring a complex differential diagnosis. It seems that the
clinical differentiation between ``dementia as a symptom'' and ``dementia
as a diagnostic entity'' will always be a problem. It would be more reason-
able not to use the term ``dementia'' for the description of a symptom, but
instead, to use the term exclusively for a diagnostic entity. We can use
descriptive terms to indicate symptoms of cognitive deficits.

In most cases in clinical practice, a thorough clinical history and examina-
tion will be able to differentiate the various types of ``dementia'' as a major
clinical problem, as well as identifying a ``secondary'' and ``temporary funct-
ional'' cognitive deficit (e.g. in depression, schizophrenia, etc.). However, this
should not be the end of the story. A depressed person, or a schizophrenic,
may suffer from ``pseudo-dementia'' caused by functional disorganization
which is temporary in nature. On the other hand, there is the possibility that
the same person also suffers from a dementing disease, comorbid to the
depression, schizophrenia or other condition, provided it can be proven.

It is undeniable that dementia (including Alzheimer's disease, AD) may
coexist with other conditions such as schizophrenia, mood disorders
(depression in particular), delirium, drug intoxication, etc. The comorbid
condition may interfere with the symptomatic clinical manifestation of AD
or vice versa, and obscure the diagnostic accuracy. For practically clinical
reasons, we follow the conventional principle to hold the hierarchically
(higher clinical manifestation as the primary diagnosis, provided that the
clinical history and other relevant findings support it. The description of the
DSM-IV is clinically suitable for various types of dementia, but unfortu-
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nately it would not allow a separate (comorbid) diagnosis (e.g. major
depressive disorder, schizophrenia), denying the clinical possibility.

Concerning AD, exhaustive and expensive additional examination is
available for diagnosis and differential diagnosis. Although diagnostic
reliability is at present considered quite good, many of the final definite
conclusions are still in the postmortem study. The Functional Assessment
Staging procedure (FAST) [1] is indeed an important practical clinical aid in
the diagnosis and management of AD.

There are currently no biological markers available for presymptomatic
detection and diagnosis of AD, and diagnostic accuracy heavily relies on
clinical judgement and clinician's experience. The DSM-IV criteria have
some limitations [2], concerning their practical applicability. The clinician
needs to know the course of the illness precisely and also the patient's
functional ability in daily activities. In this respect, the FAST could be of
great help in attaining clinical conclusions when applying the DSM-IV
criteria (e.g. apraxia will be reflected by inability to prepare breakfast).

Aside from the extensive studies reviewed by Reisberg et al that sup-
ported the validity of FAST, there are other clinical advantages compared to
the Mini-Mental State Examination (MMSE), such as: (a) MMSE evaluation
relies on a direct information, subject to education, intelligence and literacy
of the patient, whereas the FAST covers an assessment of a longer period of
time, assuring higher objectivity; (b) the FAST is applicable for the assess-
ment of advanced stages of AD, even when verbal communication has been
lost. The practical, clinical shortcomings are that the reliance on second-
hand information may produce a bias, and that cultural influence may
lower the objectivity of the informed data. Conjoining FAST with the Clin-
ical Dementia Rating Scale may minimize the problem.
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Neuropsychological and

Instrumental Diagnosis of Dementia:
A Review
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INTRODUCTION

The present review summarizes the state of the art concerning the diagnosis
of dementia syndromes using neuropsychological and instrumental meth-
ods. The paper is focused on the three most common dementia syndromes,
namely Alzheimer's disease (AD), vascular dementia (VD) and frontotem-
poral dementia (FTD) [1]. The typical neuropsychological and instrumental
findings in these syndromes are described, but first the principles of a
neuropsychological and instrumental assessment are introduced.

There is no general pattern of neuropsychological or instrumental find-
ings that is valid for all dementia syndromes. On the contrary, the charac-
teristics of dementia appear to be disease-related and specific for the disease
course, i.e. stage-related. The pattern of specific disease- and stage-related
characteristics makes sense if the time course and the brain distribution of
neuropathology is considered and related to behaviour.

THE PRINCIPLES OF NEUROPSYCHOLOGICAL
EVALUATION

The neuropsychological examination is one part of a comprehensive
protocol for examination of suspected dementia. In this protocol the subject
and a close informant are questioned about present symptoms and medical
history. In addition, the patient is examined for somatic, neurological and
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psychiatric symptoms. Laboratory analyses of blood, urine and often cere-
brospinal fluid are made in order to exclude various systemic diseases.
Heart and vessels are examined. Electroencephalogram is taken. Neuroima-
ging of the brain is performed using magnetic resonance imaging (MRI) or
other methods. Finally, a careful assessment of functional status is made.

The main idea of functional diagnosis of all kinds of dementia is the
difference principle, which states that it is necessary to examine the possible
existence of a difference between pre-morbid and present level of function-
ing. The difference may concern cognition, personality, behavioural mani-
festations or activities of daily living (ADLs). The size of the difference and
the time course of the change are also important. Finally, the pattern of
changes vs. preserved functioning across various cognitive domains, per-
sonality characteristics and behaviour has to be carefully outlined.

Pre-morbid Level of Functioning

The pre-morbid functioning may be assumed as normal when there is no
relevant knowledge in the individual patient. It may also be predicted on
the basis of demographic data such as age, level of education, profession,
interests, history of intellectual or professional development. Such formulae
of prediction can be found in the literature (see e.g. [2,3]). In addition, pre-
morbid functioning may be assessed using specific tests such as the New
Adult Reading Test (NART, [4]) or other tests based, for instance, on reading
or lexical decisions of word/non-word (see e.g. [5]). Furthermore, pre-
morbid functioning may be assessed on the basis of test profiles including
functions that are both sensitive and relatively insensitive to change that
occurs in dementia. Cognitive abilities that are acquired early in life, over-
learned, and not limited by time allotted but rather by knowledge are less
sensitive to change compared to those abilities that are acquired recently,
less well learned, and dependent on speed of performance. Vocabulary [6] is
an example of a verbal ability that is relatively insensitive to change, while
interpretation of pictures depicting well-known scenes (Picture Completion
in WAIS-R [6]) or objects may be a non-verbal example of the same kind.
Finally, it has to be pointed out that the best measure of pre-morbid func-
tioning is an assessment made before onset of the disease. This may be
available for men tested prior to their military service or for anyone tested
for educational or job counselling as a youngster.

The ideal situation when evaluating a patient is to know both his pre-
morbid and present functioning. However, often this knowledge is lacking
or uncertain. Then, the patient has to be compared with other persons as
represented by norms based on population studies. Usually test manuals
provide these norms. They may have a high quality when developed from
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population studies in which the criteria for defining the population are
expressed in detail. It has to be concluded, however, that these details are
often missing. It is not always clear whether individuals with disorders
affecting brain function, or with latent disease (e.g. incident dementia), or
carrying risk factors for brain dysfunction (e.g. hypertension, hypotension,
diabetes, heart problems, endocrinological disturbance, psychiatric syn-
dromes, etc.) are excluded or not. Of course, sensory and motor difficulties
also have to be considered. With few exclusions made, the population will
cover a large proportion of all individuals, which will result in relatively
low values of mean performance and high values of distribution spread. On
the other hand, with many exclusions made, the population will cover a
small proportion of all individuals, which will result in relatively high
values of mean performance and low values of distribution spread. Thus,
the concept of normality, including as many individuals as possible or
cleaning the population, will have profound consequences on the norms
used and the evaluation of the individual patient. An illustration of this line
of reasoning can be found in recent research on cognitive function in elderly
individuals [7].

Current Functioning

The current functioning has to be assessed by focusing on those functions
in which early changes will appear, which have a differential diagnostic
value. It is also important to adapt the level of difficulty to the patient's
stage of dementia, because few instruments are adapted to the whole
range of dementia development, from very early dementia, across mild
and moderate dementia, to severe dementia. To fulfil this purpose, both
cognitive functioning and personality have to be evaluated, and various
aspects of memory (episodic and semantic, primary, procedural) have to be
assessed.

Methods of Assessment

Neuropsychological Tests

Neuropsychological tests are described comprehensively elsewhere. For
details of test descriptions, the interested reader is recommended to consult
textbooks (e.g. [8]). Below, a short description of some standard tests is
provided.

The most well-known neuropsychological test batteries for global cogni-
tion are the original and the revised version of Wechsler Adult Intelligence
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Scale (WAIS [9]; WAIS-R [6]). The WAIS and WAIS-R have been translated
to many European and other languages. The WAIS batteries assess verbal
function by means of six tests (Information, Digit Span, Comprehension,
Arithmetic, Vocabulary, Similarities) and performance by means of five
tests (Picture Completion, Picture Arrangement, Block Design, Object
Assembly, Digit Symbol). Although the WAIS batteries include 11 tests,
these tests do measure only two or three cognitive functions, when the 11
summary scores are entered into a factor analysis [10±12]. The two-factor
solution corresponds to Wechsler's categorization of verbal and perform-
ance subtests, while the three-factor solution suggests a verbal compr-
ehension factor (including four verbal subtests), a perceptual organization
factor (including four performance subtests), and a freedom-of-distraction
factor (including Digit Span, Arithmetic, and Digit Symbol). These factor
solutions seem to hold both for the original normal standardization sample
and for neurologically impaired samples. The understanding of what is
measured in the Wechsler batteries may be still more complex, if separate
item scores are analysed [10]. For instance, it has recently been demon-
strated that the 14 separate items in the Similarities test may be understood
not as one single measure of verbal abstraction, but rather as two indepen-
dent measures of search in semantic memory [13].

The Wechsler batteries are not designed for evaluation of dementia,
since they do not cover all the changes that occur in dementia syndromes.
Therefore, additional tests have to be added in order to get a comprehensive
evaluation of dementia. Important cognitive domains not covered by
standard batteries are executive functioning, naming, verbal fluency, rea-
soning, copying, tracking, perceptual abilities, motor skills, and procedural
memory. To fulfil the purpose to assess these cognitive domains, specific
tests are added at most clinical specialist centres. At some centres, tasks or
principles from experimental cognitive psychology have been added to
clinical assessment. For instance, the memory-scanning paradigm [14], the
phonological loop idea [15] or examination of priming memory [16] have
been used.

The original and the revised version of Wechsler Memory Scale (WMS
[17]; WMS-R [18]) and the Benton Visual Retention test [19] are examples of
often performed memory tests. The WMS included seven subtests (Personal
and Current Information, Orientation, Mental Control, Logical Memory,
Digit Span, Visual Reproduction, Associative Learning), which could be
evaluated separately or in terms of a summary score. Among the drawbacks
of the WMS were the overrepresentation of verbal tests, the disparate level
of difficulty across subtests, the poor internal consistency, and the question-
able validity in terms of factor structure. In factor analyses of subtest scores,
two factors have emerged, a general memory and an attention/concentra-
tion factor, as well as associations with factors of intelligence [20]. As a
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response to the criticism of WMS, a revised version was developed, which
was more oriented to modern concepts of memory, such as the distinction
between short- and long-term memory and between verbal and figurative
memory. The WMS-R includes eight subtests, which fall into two factors
according to factor analyses with or without WAIS tests [18].

Although the WMS batteries are widely used for memory assessment,
they are lacking the level of task difficulty that is required when assessing
individuals in the borderline between dementia and healthy aging. There-
fore, other tests may be added to meet the requirements of a comprehensive
memory examination. Among the most common additional tests are the Rey
Auditory Verbal Learning test [8] and the California Verbal Learning test
[21] for the evaluation of verbal episodic memory and the Rey±Osterreith
Retention test [8] for the assessment of visuospatial episodic memory. The
common denominator of these tests is that the material to be remembered is
too large to be kept in mind and that there is a retention period during
which the subject is kept active in other activities besides memorizing, i.e.
the primary memory is washed out and only material transformed to a more
resistant store can be used for memorizing. For a more detailed description
of the various memory processes, the reader is referred to modern textbooks
in cognitive psychology (see e.g. [22]).

To assess executive functions, such as goal formulation, planning, carry-
ing out goal-directed plans and evaluation of effective performance, there
are no standard tests within neuropsychology, but a number of possible
tests, including maze tests for planning, and Tinkertoy-like tests for purpo-
sive behaviour [8].

Word finding or naming performance may be assessed by means of the
Boston Naming Test [23]. Another aspect of verbal abilities is verbal fluency,
which is known to deteriorate during dementia [24], and may be assessed
by the so-called FAS verbal fluency, referring to the ability to say as many
words as possible initiated by letters F, A or S [8]. A related test is the
category fluency test [8], in which the instruction is given: ``Say the names of
as many vegetables as possible in one minute''.

The most common test for assessing copying performance is the Rey±
Osterreith copy Test [8]. Another similar tool is the Cube copy test.

A brief overview of the most common neuropsychological tests used for
dementia evaluation is presented in Table 3.1.

The main drawback associated with a comprehensive neuropsychological
examination is its cost in terms of time and manpower. Therefore, short test
batteries have been developed that can be used in epidemiological studies,
clinical trials and at clinical settings, such as the battery of the Consortium to
Establish a Registry of Alzheimer's Disease (CERAD [25,26]) and the Alzhei-
mer'sDiseaseAssessmentScale(ADAS-Cog[27]).Thesebatterieshavebecome
almost a standard for the evaluation of cognitive deterioration. Another

NEUROPSYCHOLOGICAL AND INSTRUMENTAL DIAGNOSIS: A REVIEW 147



TABLE 3.1 Some common tests for assessing cognitive functions in dementia

Cognitive function Test Reference

Global cognition WAIS-R or WAIS: FSIQ Wechsler [6,9]
Verbal ability Boston Naming Kaplan et al

[23]
FAS fluency Lezak [8]

Semantic memory Information Wechsler [6]
Similarities Wechsler [6]
Vocabulary Wechsler [6]

Visuospatial ability Block Design Wechsler [6]
Rey±Osterreith Copying Lezak [8]

Short-term memory, verbal Digit Span Wechsler [6]
Short-term memory, spatial Corsi Span Lezak [8]
Episodic memory, verbal Rey Auditory Verbal Learning Lezak [8]

California Verbal Learning Delis et al [21]
Episodic memory, spatial Rey±Osterreith Retention Lezak [8]

Benton Visual Retention Benton [19]
Attention Digit Symbol Wechsler [6]

Trail Making Lezak [8]
Executive Mazes Lezak [8]

Tower of Hanoi Lezak [8]

WAIS, Wechsler Adult Intelligence Scale; WAIS-R, Wechsler Adult Intelligence ScaleÐRevised;
FSIQ, Full Scale Intelligence Quotient

way to minimize costs is to use a computerized test battery, as exemplified
by the Cambridge Neuropsychological Automated Battery (CANTAB [28]).

For severely demented patients, specific instruments are needed,
because standard neuropsychological tests are not applicable. An
example of a test battery for severely demented patients is the Severe Impair-
ment Battery (SIB [29]), in which very simple tasks are utilized. The following
tasks are examples from the SIB: orienting response to sudden stimuli, eye
contact when greeting each other, answer by proper name when asked.

Observation of Patient's Behaviour

Observation of behaviour during communication or testing may be used to
further characterize the patient. This observation can be concerned with
affective reactions (e.g. apathy, elated mood, panic, sadness), speech and
communication peculiarities (e.g. anomia, articulation difficulties, confabu-
lations, inadequate turn-taking behaviour, mutism, neologisms), as well as
test behaviour (e.g. agnosia, bradykinesia, closing-in errors, degree of order-
liness, distraction, fragmentation, intrusions, neglect, rotation errors,

148 DEMENTIA



TABLE 3.2 Stages of decline in dementia

Stage MMSE CDR GDS ADAS-Cog Typical features

None 30 0 1 0 No symptoms
MCI 24±30 0.5 2 0±12 Memory symptoms
Mild 21±23 1 3 13±20 Deficits in memory and

cognition; depression
Marked 18±20 1 4 21±28 Clear cognitive deficits;

compensatory coping
Moderate 15±17 2 5 29±36 Some assistance needed;

psychiatric symptoms
Severe 12±16 2 6 37±44 Help with ADL needed;

psychotic symptoms;
aggressiveness

Grave 0±11 3 7 45� Institutional care needed

MMSE, Mini-Mental State Examination; CDR, Clinical Dementia Rating Scale; GDS, Global
Deterioration Scale; ADAS-Cog, Alzheimer's Disease Assessment Scale; MCI, mild cognitive
impairment

trial-and-error behaviour, utilization behaviour). No form of observation
has met general acceptance; therefore the practitioner has to rely on clinical
experience or textbooks in neuropsychology [8].

Scales for Dementia Assessment

The most frequently used scales for assessment of dementia are the Clinical
Dementia Rating Scale (CDR [30,31]), the Global Deterioration Scale (GDS
[32]) and the Mini-Mental State Examination (MMSE [33]). These scales
describe the development of dementia in terms of global functioning, from
healthy ageing across mild cognitive changes to advanced dementia, in a
number of stages or levels, as shown in Table 3.2.

To assess psychiatric symptoms, there are several scales. The Compre-
hensive Psychopathological Rating Scale (CPRS [34]), the Neuropsychiatric
Inventory (NPI [35]) and the behavioural part of the Alzheimer's Disease
Assessment Scale (ADAS-Behave [36]) are some of the most utilized.

Instrumental Methods

ADLs incorporate self-care (e.g. toileting, dressing, eating, grooming, ambu-
lating and bathing), whereas instrumental activities of daily living (IADLs)
incorporate more complex activities, such as shopping, food preparation,
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housekeeping, use of private transportation, handling of apparatuses, and
managing personal economy. There are a large number of instruments to be
used for ADLs and IADLs, as reviewed by NygaÊrd et al [37]. The primary
advantage of these tools is their ecological validity as compared to neurop-
sychological methods. Some of them are briefly presented below.

The most commonly used ADL/IADL instrument is the Lawton and
Brody scale [38], which is composed of two parts, assessing independence
in physical self-maintenance (six tasks) and instrumental activities (eight
tasks) by a five-point ordinal scale. The scale can be based on patient's self-
reports or on information provided by family caregivers, which makes its
application easy and at the same time open to inaccuracy because of the
indirect method of observation.

The hierarchical index of Katz et al [39] is probably the most well-known
instrument for assessing dependence in personal ADLs (bathing, dressing,
toileting, transferring, continence and feeding). Each activity is graded in
terms of dependence on a seven-point ordinal scale. The tool may be well
adapted for late stages of dementia, but is less useful for mild dementia.

Recently, the Assessment of Motor and Process Skills (AMPS [40]) was
developed to be an instrument for direct observation of performance with
good scaling properties that could be used also in mild dementia. To use
this instrument, specific training is required, which represents its main
drawback. However, promising data have been gained by using it in clinical
trials as well as in clinical settings [37,41].

Evaluation of Results

Usually results from neuropsychological testing are reported verbally and/
or graphically in domains of cognition such as global cognition (e.g. the Full
Scale Intelligence Quotient of the WAIS-R battery (FSIQ [6])), verbal abil-
ities, visuospatial functioning, attention, memory, sensory and motor per-
formance. The results are transformed to standard scores using test manuals
and departing from the assumption that test scores are normally distributed
in the population. The interested reader is referred to textbooks of neurop-
sychological assessment for details (see e.g. [8]).

The interpretation of neuropsychological test results has to consider the
size of change (present performance in relation to assumed or assessed
premorbid performance), the pattern of performance across cognitive
domains, and the pattern of change across time. A very important aspect is
whether follow-up data are available; if so, the interpretation of a neurop-
sychological examination is more powerful. Finally, it has to be pointed out
that neuropsychological tests are among the most powerful methods in an
examination of suspected dementia, because of the rigorous standardization
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of test presentation, scoring and interpretation. The data on reliability and
validity are to be found in manuals and textbooks of neuropsychology [8].

NEUROPSYCHOLOGICAL AND INSTRUMENTAL
CHARACTERISTICS OF ALZHEIMER'S DISEASE (AD)

The pattern of neuropathological findings in AD brains includes neurofi-
brillary tangles (NFTs), senile plaques (SPs), and a number of other changes
[42]. Both NFTs and SPs are distributed in the brain in a specific topographic
manner. For instance, NFTs begin to appear in the medial temporal lobes in
the preclinical period of AD, spread to posterior association areas during the
early clinical period of the disease, and later also to frontal areas of the brain,
although primary projection areas are almost spared from pathology during
the course of the disease [43]. This pattern is interesting to consider in
relation to the corresponding neuropsychological findings.

Neuropsychological Characteristics

Detection of AD may be accomplished by using a few neuropsychological
tests tapping episodic memory, semantic memory (including verbal fluency
and confrontation naming), visuospatial functioning, and psychomotor
speed [25,44±49]. A summary of the cognitive findings in AD is presented
in Table 3.3.

The sensitivity of episodic memory for early AD can be somewhat higher
if processes of memory such as encoding, consolidation and retrieval are
considered. There is a general consensus that encoding and delayed retrie-
val are efficient measures of episodic memory performance.

Although AD is said to be characterized by a continuous decline in global
cognitive functioning, it is worth noticing that not all cognitive functions
are affected. Some abilities seem to be preserved in early AD and, interest-
ingly enough, some functions seem to be preserved even in advanced
dementia. Examples of relatively preserved functions in early AD are
primary memory, procedural memory and perceptual functions, as well as
motor and sensory functions. The pattern of affected and preserved
functions, as well as the course of change in these functions, may be under-
stood in terms of neuropathology in AD and of brain±behaviour relation-
ships in general.

In cognitive psychology, there is a distinction between various memory
systems (see [50] for a review), which is based both on results from experi-
mental manipulation of memory performance and on brain±behaviour
relationships as shown in lesion studies and brain activation studies. First,
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TABLE 3.3 Neuropsychological features of Alzheimer's disease across stages of
dementia

Preclinical period
Impairment of verbal and spatial episodic memory
No other cognitive dysfunction, or very mild impairment

Mild stage of dementia
Severe impairment of verbal and spatial episodic memory
Impairment of semantic memory
Impairment of visuospatial functioning
Impairment of complex attention, but intact vigilance
Impaired executive functions
Intact primary and procedural memory
Intact sensory-motor skills
Intact personality, but affected adaption to environmental demands

Advanced stage of dementia
Severe cognitive and personality changes as well as ADL dysfunction
Changes of sensory-motor function

ADL, activities of daily living

there is a separation of memory traces that represent knowledge and in-
formation preserved across time. This knowledge or information may be
concerned with motor skills or mental procedures (procedural memory),
factual knowledge about the world (semantic memory), or context-related
information, i.e. associated with a specific person, time and spatial location
(episodic memory). There is also a memory system relating objects to
sensory qualities (perceptual representation system). In contrast, there are
memory traces representing small amounts of information, which are in
mind for a short period of time (short-term memory) or operated upon in
real time (working memory).

Schematically, the episodic memory is changed dramatically in early AD,
which can be related to the early neuropathological changes within the
medial temporal lobe, particularly in the transentorhinal cortex [43]. This
pattern of brain±behaviour relationship is supported by recent brain activa-
tion studies showing that the activity in areas related to hippocampus are
changed in early AD compared to aged-matched healthy individuals [51].

In contrast, it has been shown repeatedly that short-term memory is
preserved in early dementia of the AD type [45,47,52]. Implicit memory as
exemplified by priming effects, i.e. the unconscious facilitation of perform-
ance following prior exposure to target items or related items, is also
relatively unaffected in early AD both according to behavioural studies
[16] and brain activation studies [53].
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The linguistic changes in AD are manifold and vary according to the level
of decline. Among the possible language symptoms are anomia,
reduced verbal fluency, semantic vagueness [54], generalized speech [55],
and confabulation [56].

A study of confabulation in AD patients revealed that the total number of
confabulations was highly correlated to the level of cognitive deterioration,
as shown by the MMSE score, and to autobiographical memory [57]. Inter-
estingly, confabulations were not related to free recall of a recently pre-
sented word list (episodic memory), which demonstrated a dissociation
between autobiographical and item memory. Furthermore, confabulations
could be described as four different categories varying in semantic remote-
ness to the target.

Several studies have reported evidence of subgroups of AD in terms of
three profiles of neuropsychological characteristics, one showing a general-
ized impairment in both verbal and visuospatial function, a second with a
predominantly verbal impairment, and a third with a predominantly
visuospatial impairment [58,59]. The probable reason for these different
profiles is the fact that individuals differ in pre-morbid profiles of cognitive
function.

Instrumental Characteristics

The first changes are noted in complex activities, for example at work [60] or
in social activities [61]. Much later, when cognitive deterioration has
progressed into moderate dementia, there is a change of the ability to
perform self-care activities [36]. Not only is the distinction between
IADLs and ADLs interesting to observe, but so too is the ability to perform
various activities within IADLs and ADLs. As an example, the ability to
use cutlery vs. using a comb may vary in a progression-related manner:
typically the former is most often preserved longer during disease
progression than is the latter [62]. However, studies usually demonstrate
only a weak to moderate strength of relationship between ADLs/IADLs and
cognition [37].

Relationship between Neuropsychology and Markers of
Neuropathology

Empirical studies on the relationship between neuropsychological measures
and the number of NFTs have met limited success, showing a common
variance ranging from 6% [63] to 60% [64]. The corresponding data on
cognition and SPs are around 15% [63,64]. These findings are reflected in
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the relatively high correlation between global cognition and NFTs and the
poor correlation between global cognition and SPs [65,66].

Neuroimaging Findings

In early AD, the typical neuroimaging finding is a bilateral hypo-
metabolism in temporoparietal association areas with a relative preserva-
tion of primary sensory and motor cortices, basal ganglia and cerebellum,
as demonstrated by positron emission tomography (PET) using glucose as
a marker [67,68] and single photon emission tomography (SPECT) [68,69].
Already in the pre-clinical period of AD, when a clinical diagnosis is not
possible, a change in the pattern of blood flow can be visualized by SPECT
[70,71].

Using morphological methods such as MRI, a very good predictive power
has been reported for specific measures, i.e. hippocampal atrophy or other
measures of the temporal lobes, in relation to development of AD in pre-
clinical cases (see e.g. [72±74]). Also measures of general brain atrophy are
associated with dementia [75].

Differential Diagnosis

The most common clinical diagnostic issue is related to depression. To
handle this issue, several differentiating neuropsychological and clinical
characteristics have been suggested (Table 3.4).

TABLE 3.4 Differentiating neuropsychological and clinical characteristics in
Alzheimer's disease (AD) and major depression (MD)

Characteristic Typical for AD Typical for MD

Mood pattern Enduring Episodic
Mood easily influenced Yes No
Delusions Mood-independent Mood-congruent
Awareness of forgetfulness No Yes
Recognition memory Impaired Intact
Memory prompting Unhelpful Helpful
Non-incidental memory Impaired Intact
Procedural memory Intact Impaired
SPECT pattern Parietal hypoperfusion Frontal hypoperfusion
EEG activity Abnormal Normal

SPECT, single photon emission tomography; EEG, electroencephalogram
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NEUROPSYCHOLOGICAL AND INSTRUMENTAL
CHARACTERISTICS OF VASCULAR DEMENTIA (VD)

VD may be the consequence of a large brain infarction resulting from the
occlusion of a major cerebral artery, which may occur suddenly and be
followed by gross changes in behaviour (e.g. aphasia, apraxia, agnosia) as
well as impairment of sensory and motor performance. The type of impair-
ment may vary due to the specific vessel affected. In other cases VD may be
due to multiple minor infarctions or haemorrhages, mainly in subcortical
areas, affecting a variety of cognitive functions involving mental tempo,
attention, memory and mood, and possibly producing gait disturbance,
urinary incontinence and pyramidal signs. Third, VD can be caused by
thickening of blood vessel walls associated with cerebral amyloid angiopa-
thy, hyalinosis and sclerotic factors. These processes are found in small
arteries and arterioles; consequently, this type of VD is a small-vessel dis-
ease. Long penetrating vessels supplying deep white matter and located in
watershed areas are thought to be especially sensitive. Fourth, VD can be
associated with general disturbance of brain perfusion resulting from heart
arrest and hypotension. Fifth and last, VD can be associated with bleeding
owing to subdural haematoma or subarachnoidal haemorrhage.

The clinical diagnosis of VD is most frequently based on DSM-IV [76], or
the criteria suggested by the National Institute of Neurological Disorders
and Stroke and the Association Internationale pour la Recherche et l'En-
seignement en Neurosciences (NINDS±AIREN [77]). These criteria state that
the diagnosis of VD has to be connected with confirming neuroimaging
observations in addition to a relevant time relation between cerebrovascular
disease and dementia. When neuroimaging examination is lacking, it is
possible to use a clinical evaluation of cerebrovascular factors. For instance,
it has recently been confirmed that the Hachinski Ischemic Score (HIS [78])
has a high degree of validity when examined in relation to neuropathologi-
cal data [79].

There are a number of reports showing differences between VD and
other dementias in specific domains such as personality disturbance,
executive dysfunction and motor performance, as well as biologically
basic behaviours [80]. However, the conclusion from reviews and ex-
perimental studies is that differences between VD and AD are hard to
detect, when groups of patients are compared [45,81±83]. This probably
reflects the fact that unselected groups of VD are usually examined, and
it does not exclude the possibility that specific subgroups of VD may
demonstrate distinctive features of behaviour and neuropsychological test
results.

In connection with VD, white-matter changes (WMC) have to be
mentioned, because they occur frequently. There are a number of studies
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TABLE 3.5 Neuropsychological features of vascular dementia

Possible selective deficits in verbal and spatial functions due to distribution of
lesions

Possible selective deficits in verbal and spatial episodic memory
Frequent changes in sensory-motor performance, general or asymmetric
Personality changes, e.g. emotional incontinence
Impaired executive function due to frontal involvement
General slowness in speeded performance, mentally or in motor skills
Fluctuations of performance
Pattern of decline may not be continuous, but stepwise or stable

showing slowing of mental processes and motor skills as the general effect
linked to WMC [84±88]. No clear localization effect has been documented,
but there is a mass effect of WMC [85].

The specific linguistic changes in VD are often concerned with basic
language processes due to circumscribed selective brain infarction, whereas
AD is concerned with ideational impoverishment due to the brain
affection of temporal association areas. As an example of specific linguistic
disturbance in VD, confabulation may be mentioned, which has been
reported as a typical phenomenon linked to a disturbance in the under-
standing of basic time and space concepts caused by a right hemispheric
posterior infarction [57].

In individual patients, characteristic features may exist involving, for
instance, sensory±motor abnormalities, which can be asymmetric or general,
and this type of findings is almost non-existent in early AD or FTD. The
possible characteristic features of VD are summarized in Table 3.5.

In VD, the typical findings in brain imaging examinations are brain
infarctions and an increased amount of white matter hyperinten-
sities (WMH). The brain infarctions are visualized as areas with high
intensities on T2-weighted images and low signal intensities on T1-weighted
images, whereas WMH are seen as high signal intensities on T2-weigh-
ted images [89].

NEUROPSYCHOLOGICAL AND INSTRUMENTAL
CHARACTERISTICS OF FRONTOTEMPORAL DEMENTIA
(FTD)

The predominant location of brain pathology in FTD is the premotor frontal
lobes and the anterior part of the temporal lobes [90,91]. Sometimes, the
pathology is more pronounced in one hemisphere than in the other.

Nowadays, the diagnosis is based on the clinical criteria suggested by the
Lund and Manchester groups [90]. The clinical picture of FTD is defined by
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TABLE 3.6 Neuropsychological features of frontotemporal dementia

Early changes of personality
Impaired executive functions
Relatively intact verbal and spatial functions
Relatively intact verbal and spatial memory
Intact sensory-motor skills

profound alteration of personality and social conduct, loss of drive, blunted
emotions, lost insight, stereotypic behaviours, reduced speech, cognitive
changes due to impairment of mental control [91,92]. In addition to the
prototypical FTD, the clinical diagnosis also covers progressive non-fluent
aphasia [93] and semantic dementia [94].

The typical neuropsychological findings in FTD are concerned with per-
sonality or behavioural changes as the most conspicuous features, in addi-
tion to specific cognitive changes related to quality rather than type of
performance [95±100]. There are also areas of no change, which can be
illustrated by preserved sensory and motor functions. The main character-
istics of early FTD are presented in Table 3.6.

The specific cognitive and behavioural features of FTD can vary due to
the specific brain area that is affected by the disease as well as the extent of
lesion [101]. Recently, it has been demonstrated that the first symptom in
FTD was related to the predominance of atrophy, being right, left or bilat-
eral, as observed by blinded ratings of neuroimaging examinations using
SPECT [102]: predominant left atrophy was related to deviant language,
whereas predominant right atrophy was related to disinhibition, and bilat-
eral atrophy to executive problems. Some symptoms that are frequent in
FTD did not occur as a first symptom (e.g. hyperorality, compulsions) and
some symptoms had no specific relation to brain atrophy. Failing memory
never occurred as the first symptom in FTD, while it was the most promin-
ent first symptom in early AD [102].

The specific linguistic changes in FTD have not been described in
detail except for test results showing reduced verbal fluency [98]. How-
ever, recent research on FTD patients [103,104] has demonstrated that
FTD patients produce confabulations of two types. In one type of con-
fabulation, the patient substituted the present situation by an old and
well-known situation related to his own previous life history. In a second
type, the patient substituted the present situation by using irrelevant
concepts or words [104]. FTD patients with predominant left hemispheric
atrophy demonstrated relatively more stereotypic and less specified
utterances compared to FTD patients with predominant right hemispheric
atrophy [103].
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SUMMARY

Consistent Evidence

There is consistent evidence that neuropsychological, instrumental and
behavioural characteristics of dementia syndromes are specific for the dis-
ease and degree of deterioration, that is, features are both disease-related
and stage-related.

The onset of AD is related to impairment of episodic memory without any
other clear cognitive symptoms, whereas the early clinical stage of AD is
characterized by multiple cognitive deficits, mainly involving episodic and
semantic memory, verbal functions (e.g. anomia) visuospatial functions,
executive function and attention. These changes may be compensated for
or supported in order to handle ADL. In the advanced stage of AD, primary
memory and implicit memory related to sensory and motor performance
will be clearly affected in addition to perception. During this stage, the
individual requires support and help with ADL.

In VD, the onset is connected with sudden or progressive changes of
cerebrovascular supply, which can imply slowing of both motor and
mental activities, which is typical during the early clinical stage. In
advanced VD, other cognitive deficits add on. The progression follows a
stepwise or monotonic fashion. Frequently, VD is associated with
asymmetric sensory and/or motor impairments, which is specific for this
syndrome.

The onset of FTD is marked by abnormal affective function and behaviour
together with a relatively intact cognitive function. However, cognitive
functioning may be disturbed secondarily due to abnormal personality
characteristics that influence motivation and strategy utilization. In
advanced stages of FTD, there is also a clear cognitive dysfunction in
addition to grossly abnormal personality and behaviour. Progression is
typically continuous.

Incomplete Evidence

The main difficulty with dementia studies is bound to the fact that the
dementia diseases are progressive and there are still only very rough indi-
cators of their time course. Second, the behavioural features and symptoms
of dementia disorders are dependent on the specific pre-morbid abilities of
the individual, and there is no simple way to take into account the pre-
morbid abilities when evaluating the present status of cognitive function.
Third, the time course of change in cognition, personality and behaviour has
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to be analysed in more detail, particularly in relation to healthy ageing.
Fourth, the characteristics of healthy ageing have to be described.

Areas Still Open to Research

At the general level, knowledge of the brain±behaviour relationship in
healthy individuals and patients with various dementia diseases is far
from complete. Future research has to study in detail the networks of
brain activity that are responsible for the tasks that are critically involved
in various dementia diseases, for instance, episodic memory in early AD,
cognitive slowing in VD and abnormal behaviour in FTD.

More specifically, there is a need to clarify the relationship between
neuropsychological measures and neurochemical as well as neuropatholo-
gical markers of disease in AD, VD and FTD.
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Commentaries

3.1

Improving Diagnosis of Dementia

Martin Rossor1

We have come a long way in the last 20 years in our ability to diagnose
the different dementing disorders. Indeed, the term ``dementia'' is now as
much a hindrance as a help. The term was developed to distinguish
patients with multiple domains of cognitive impairment from those who
had either a focal deficit or a confusional state. The former would lead to
an intensive search for a focal lesion, such as a neoplasm, which might
have therapeutic implications. The latter, i.e. patients with confusional
states and marked impairment of attention, often had an underlying
metabolic disorder, the recognition of which was essential. By contrast,
patients presenting with multiple domains of cognitive impairment
who did not fulfil the criteria for a confusional state or delirium were
usually found to suffer from one of the degenerative disorders, such as
Alzheimer's disease (AD). The diagnostic process usually stopped at the
level of dementia.

In order to fulfil the criteria for dementia, there has to be impairment of
memory plus at least one other domain of cognitive dysfunction, and this
must be sufficiently severe to interfere with social or work. In order to fulfil
the diagnostic criteria for AD, it is necessary also to fulfil the criteria for
dementia. Clearly this is at a more advanced stage than one would ideally
identify the disease. Thus, we are now employing terms such as ``mild
cognitive impairment'' (MCI), which is known to include a number of
patients who have early AD and indeed, on average, 15% per annum of
MCI patients will progress to dementia [1]. The idea that such patients go on
to develop AD only when they fulfil the dementia criteria is clearly con-
ceptually incorrect.

Many of the earlier definitions imply that the cognitive impairment is
global. Whilst this may be true in the end stage of the disease, it is certainly
not so early on. A number of the dementia disorders have characteristic
modes of onset reflecting the regional selectivity of the disease process.

1 Dementia Research Group, National Hospital for Neurology and Neurosurgery, Queen Square,
London WC1N 3BG, UK



Thus, early impairment of event or episodic memory characterizes AD,
whereas impairment of language or frontal executive functions reflects
those diseases preferentially affecting the frontotemporal cortices.

It is, of course, change within an individual that reflects the onset of the
disease, and our ability to identify that change in the individual is critically
important in the diagnostic process. It is one thing to be able to demonstrate
changes at a group level, but entirely different to identify reliably change at
an individual level. It is, however, the latter which is of greatest value in the
diagnostic process. Almqvist points out the essential features to achieve this
measurement of change in cognitive tests. We rarely have the luxury of
premorbid assessment, and the National Adult Reading Test can provide
some estimate of premorbid intellect. This serves well in patients with
classical AD, but fails in some of the patients with frontotemporal degen-
eration. In particular, patients with a semantic dementia will often demon-
strate an early surface dyslexia and an inability to perform adequately on
tests of reading (lexical) skills. Neuropsychological tests which are able to
measure change should avoid ceiling and floor effects, and thus early in the
disease the best tests are those of graded difficulty which are normally
distributed in the general population. Tests that are very difficult may be
sensitive to the early stage of the disease, but also sensitive to a host of other
confounding factors. Clearly a different set of tests are needed to measure
change in those more severely affected.

The same criteria apply to imaging modalities, increasingly important in
the differential diagnosis of the patient presenting with cognitive impair-
ment. Again, one may be able to demonstrate differences at a group level,
but abnormalities within the individual are of critical importance. Func-
tional imaging may show changes early in the disease, but there is substan-
tial overlap at the individual level. Again, the key feature is change, and an
imaging modality that allows frequent imaging is advantageous. The
ideal would be imaging modalities to affect the underlying molecular
pathology of amyloid, tau, prion or synuclein deposition. There are
advances being made in amyloid imaging, but not yet in clinical practice.
Magnetic resonance spectroscopy shows some promise for looking at
neuronal markers such as N-acetylaspartate and myo-inositol as a glial
signal [2], but again, not in routine practice. Structural imaging can
measure atrophy as a surrogate measure of tissue disintegration, and there
are now techniques for positional registration of volume magnetic reso-
nance (MR) images which can provide a very precise quantitation of tissue
loss [3]. Whilst total brain volume, ventricular volume or hippocampal
volume may be reduced in AD, there is an overlap between the disease
and control groups. By contrast, the rate of change, i.e. the tissue loss over a
6-month or 1-year period, is significantly greater in the AD group than in
controls [4].
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The goal is to make a precise molecular pathological diagnosis. However,
whilst one can now predict AD with some accuracy, it is a far greater
challenge with the non-AD dementias. In particular, the clinical syndrome
of frontotemporal dementia can be particularly problematic. The variable
combination of frontal and temporal lobe features, with the prototypic
syndromes of a frontal dysexecutive syndrome, primary progressive
aphasia and semantic dementia [5], reflects the frontotemporal degenera-
tion. However, there are a whole variety of underlying disease processes,
which include a non-specific degeneration also referred to as dementia
without histological features, classical Pick's disease with tau-positive
ubiquitin-positive inclusions, the hereditary tauopathies, corticobasal
degeneration and rarely AD and prion disease. Ubiquitin-positive tau-nega-
tive inclusions, similar to those seen in motor neurone disease, can also
be associated with frontotemporal degeneration and, indeed, were found to
be the underlying histopathology in the prototypic semantic dementia cases
[6].

We have moved beyond using the dementia syndrome to separate focal
lesions and confusional states from the degenerative dementias. We are now
able to recognize a number of diseases by virtue of their topological select-
ivity; the challenge is now on for more precise molecular diagnoses, essen-
tial if we are to take therapeutic intervention further.
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3.2
The Contribution of Neuropsychology to the Assessment of Dementia

Syndromes

Karen Ritchie1

Neuropsychological assessment involves the observation of an individual's
behaviour in relation to a given stimulus, selected for its likelihood to
provoke an abnormal response in the face of damage to specific neuroana-
tomical structures. The theoretical basis of neuropsychological assessment is
derived, on the one hand, from cognitive psychology, which is concerned
with the development of cognitive tests for the demonstration of theoretical
models of normal cognitive functioning, and on the other hand, from
behavioural neurology in the tradition of Luria, which aims at the classifi-
cation of normal and pathological responses to cognitive stimuli with a
view to screening central nervous system disorder. Ove Almkvist's
review of neuropsychological assessment in dementia emphasizes the
importance for diagnosis of considering both normal models of cognitive
functioning, such as the dissociation of primary, episodic and procedural
memory, and the features of pathological central nervous system function-
ing typical of these disorders, such as aphasia, hallucinations and person-
ality disorder.

The author also reminds us that, despite the identification in recent years
of a number of potential biological markers for these disorders, diagnosis
still relies primarily on accurate behavioural observation. Much of the work
conducted in relation to dementia follows Luria's process-achievement
approach, which emphasizes the need for detailed analysis of neuropsycho-
logical data to uncover different cognitive processes responsible for
patients' overall performance. This approach has also been used to differ-
entiate diseases and clinical syndromes, for example, between frontotem-
poral degeneration, Lewy body dementia, Alzheimer's disease (AD) and
Parkinson's disease dementia, between AD and cerebrovascular disease,
and within some of these forms of dementia, in terms of clinical hetero-
geneity.

Neuropsychological assessment has played an important role in the dif-
ferentiation of dementia subtypes in the past decade. While generic terms
such as ``organic brain disease'' were freely applied up until the 1980s
(when specific diagnostic algorithms for dementia appeared in disease
classifications), the differentiation of homogeneous behavioural subgroups
and their relationship to distinct underlying forms of brain pathology
allows us now to differentiate a large number of dementia subtypes, such
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as Lewy body dementia, frontotemporal dementia, semantic dementia, vas-
cular dementia, early and late onset AD. Within dementia syndromes it is,
furthermore, now recognized that many of the differences in disease pre-
sentation once attributed to individual differences are a function of different
patterns of degeneration, suggesting the existence of subtypes [1].

However, despite the proliferation of neuropsychological testing methods
in the field of information processing research in dementia, surprisingly few
of these fine-tuned methods are being carried over into clinical practice and
routine diagnosis. Investigations carried out in a number of countries sug-
gest that reliance is predominantly placed on older tests, notably the Wechs-
ler intelligence and memory scales, due to the accumulation of normative
and pathology-specific data [2]. While more recent, and in particular com-
puter-generated, testing procedures are recognized as having considerable
advantages over older tests, precedence is clearly given to paper-and-pencil
techniques, which have been widely used. Given that neuropsychological
testing even in a research context is generally conducted on small numbers
of subjects, the trend is against innovation, due to lack of normative data,
although meta-analytic techniques are now being applied to clinical neu-
ropsychological studies to alleviate this situation.

Finally, interest in normal and pathological brain ageing has presented a
new challenge to research in the dementiasÐthat of differentiating patho-
logical and ageing-related physiological change. The appearance of subcli-
nical nosological entities, such as mild cognitive disorder, which may herald
more serious disease, or even warrant therapeutic intervention in them-
selves, emphasizes the present interest in borderline states. The establish-
ment of a normal range in heterogeneous elderly populations has been
extremely difficult, due principally to the erroneous practice of using
younger control groups to estimate rates of ageing-related cognitive decline.
In so doing, cohort effects or generation differences have been confounded
with neurodegenerative processes. As Almkvist's review points out,
there has consequently been considerable interest in developing tests
which permit estimation of premorbid young adult levels so that the present
results achieved by an individual may be compared with his own optimal
performance [3,4]. Focus may thus be turned on the individual rate of
decline over time, which is theoretically closer to the essential notion of
dementia than statistical differences in performance estimated from popula-
tion means.
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3.3
Neuropsychological and Instrumental Diagnosis of Dementia: the

Evidence

Philip Scheltens1

Ove Almkvist describes in his review typical neuropsychological and
instrumental findings in several dementia syndromes. He concludes that
there is some consistent evidence pointing to the specificity of these char-
acteristics for the disease and the degree of dementia severity. Inconsisten-
cies remain, mainly concerning the premorbid abilities of the patient and the
lack of sufficient knowledge of the normal ageing process. However, how is
the ``evidence'' given by the author defined?

When reviewing studies for ``evidence'' (or lack thereof), often used
criteria are: (a) Were there appropriate comparison groups, at least one of
which was free of the target disorder? (b) Was there an independent and
blind comparison with an appropriate reference (``gold'') standard? (c) Was
the spectrum of patients and controls clearly described, so that general-
izability of results to clinical practice can be assessed? (d) Were data pro-
vided to enable calculation of sensitivity, specificity and likelihood ratios
(LR)?

Following these criteria, studies may then be subdivided according to the
presence of class I evidence (prospective) vs. class II (retrospective), and as
Ia or IIa (broad spectrum of patients and controls) vs. Ib or IIb (narrow
spectrum of patients and controls). A prospective design decreases the
likelihood of work-up bias (i.e. where the decision to perform the reference
standard is influenced by the test result).

Recently, Tierney [1] reviewed the existing literature on neuropsycholo-
gical measurements for diagnosing dementia, using these criteria for guid-
ance. She found only two studies meeting Ia criteria [2,3] and six meeting Ib
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criteria [4±9]. The study of Incalzi et al [2] was cross-sectional and prospec-
tive and included a broad range of elderly patients who were admitted to
the same hospital in Italy for minor surgery (two control samples) or to the
Neurology or Geriatrics wards (dementia sample). All participants were
screened to determine whether they met DSM-III-R criteria for dementia.
The dementia sample was further screened to select those who met the
National Institute of Neurological and Communicative Disorders±Alzhei-
mer's Disease and Related Disorders Association (NINCDS±ADRDA) cri-
teria for Alzheimer's disease (AD). The investigators excluded very
impaired patients, thereby including only patients with mild to moderate
levels of the disease. The neuropsychological tests that accounted for dis-
crimination among groups were five subtests of the Rey Auditory Verbal
Learning Test (RAVLT) (forgetting, immediate and delayed recall, false
positive recognition, and middle of the list serial position effect) and the
Wechsler Adult Intelligence ScaleÐRevised (WAIS-R) Digit Span back-
wards. The sensitivity for AD was 81%, with a specificity of 90% (likelihood
ratio 8.3). The study of Tierney et al [3] was prospective and longitudinal
and conducted among patients referred because of concern about their
memory loss. All subjects were screened to ensure they did not meet
DSM-III-R criteria for dementia upon entry to study. Eligible subjects were
first administered a battery of neuropsychological tests and then followed
for 2 years. After 2 years, all subjects were given another diagnostic work-up
for dementia (DSM-III-R) and AD (NINCDS±ADRDA). Logistic regression
analyses revealed that two of the tests administered at baseline, RAVLT
delayed recall and the Mental Control subtest of the Wechsler Memory Scale
(WMS), showed classification accuracy as robust as the larger battery of
tests. The likelihood ratio was 11.86, representing a large shift from pre- to
post-test probability. The likelihood ratios in the Ib studies ranged from 2 to
12 depending on the test used.

The great majority of studies in this field lack the presence of people who
are representative of the spectrum of patients who are seen in clinical
practice. Normal high-functioning individuals, who comprised the compar-
ison groups in most of the studies reviewed by Almkvist, are unlikely to be
part of the spectrum of participants to whom the diagnostic tests will be
applied in the clinical setting. Also, comparisons between normal controls
and dementia cases are likely to produce much bigger differences than
comparisons with non-demented people who may have cognitive, affective
or medical problems.

Future studies should be designed to include a set of potentially useful tests
in a single study. Examining the accuracy of only one test provides limited
information, whereas inclusion of many potentially useful tests in a multi-
variate regression model allows for the examination of the combined effect of
all the tests, as well as the individual contribution of each test. This informa-
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tion allows for the development of the shortest test battery with the highest
accuracy rate in diagnosing AD and separating it from other dementias.
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3.4
Some Clinical Aspects and Research Issues in the Neuropsychological

Assessment of Dementia

Andreas U. Monsch1

Within neuropsychology, the assessment of dementia is probably one of the
most interesting, fascinating and challenging endeavours. Health care sys-
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tems are required to accurately and efficiently diagnose patients suffering
from dementia. This is especially important, since some drug treatment is
now available and family members need to be assisted in and prepared for
what is ahead of them. It seems obvious that the earlier the diagnosis can be
made, the better the health care system is able to react and provide appro-
priate help.

The multidimensional assessment of dementia in general and of Alzhei-
mer's disease (AD) in particular requires well trained personnel and an
assessment procedure that will work accurately, efficiently and quickly.
However, which neuropsychological instrument should be utilized for the
neuropsychological assessment of dementia? What are the objectives that
need to be met in everyday clinical practice? When one examines the avail-
able tools and common procedures, the situation seems rather problematic.
Often results are judged solely from a clinical point of view; some normative
data are available but are often far from really being useful for everyday
clinical practice. The Mini-Mental State Examination (MMSE [1]) may serve
as an example: the advantage is that this tool is probably the most wide-
spread dementia instrument and therefore serves as a common language
among clinicians and researchers. On the other hand, neuropsychological
research has enabled us to diagnose patients in much earlier stages. The
MMSE's cut-off score needs to be adjusted and the instrument may continue
to serve as a staging instrument.

In Switzerland we have set forward an easy system for identifying and
diagnosing patients in their earliest stages [2]. With respect to neuropsy-
chology, the family physician first performs a screening procedure (first
step), utilizing a combination of the Clock Drawing Test and the MMSE [3].
If a suspicion of dementia arises, the patient is referred to one of the 12
Memory Clinics currently in operation in Switzerland. The second step
includes the quantitative and qualitative neuropsychological assessment of
the patient's cognitive functions, which has the following objectives: (a) to
aid in diagnosing patients at the earliest stage of dementia; (b) to contribute
to the differential diagnostic process; (c) to document disease progression
and therapy outcomes; (d) to identify relatively intact areas of cognition to
serve as a basis for therapy. A specific challenge within this second step is
the appropriate neuropsychological examination that will allow for a com-
mon language, quite similar to that achieved with the MMSE. In a colla-
borative effort, the German-speaking Memory Clinics in Europe decided to
utilize the German translation of the Consortium to Establish a Registry for
Alzheimer's Disease±Neuropsychological Assessment Battery (CERAD±
NAB) [4] as a minimal common assessment tool. The CERAD±NAB consists
of ``verbal fluency, animals''; ``Boston Naming Test, 15 items''; MMSE;
``word list learning''; ``constructional praxis''; ``word list delayed recall'';
``word list recognition''; and recall of items presented in constructional
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praxis (i.e. ``visual memory'') [5,6]. Based on the results, which have to be
demographically adjusted, the neuropsychologist can then decide him- or
herself which further testing is appropriate. The CERAD±NAB is a well-
established and neuropathologically validated diagnostic battery [7], which
offers clinicians and researchers a neuropsychological standard for diagnos-
ing AD and other dementias. Furthermore, the data are internationally
comparable and allow for the rapid evaluation of new treatment concepts,
thus enhancing the pace of progress in treating the increasing number of
older persons with neurodegenerative diseases. In Basel we have collected
normative data for the German CERAD±NAB on 617 healthy elderly indi-
viduals. This assessment instrument, as well as a program to obtain gender-,
age- and education-adjusted standard scores, is now available for profes-
sionals on the Internet (www.healthandage.com).

Another problematic situation can be found when results of neuropsy-
chological assessments are to be correlated to neuropathology findings: the
time points are often years apart. For this purpose, a series of instruments
were developed that can be used even in severe dementia and therefore in
close temporal proximity to death.

The identification of relative strengths and weaknesses of advanced
dementia patients in specific areas of cognition could help to: (a) reveal
aetiology-specific cognitive patterns of impairment, which allow deter-
mination of strategies to enhance communication and interactions with
patients, and therefore improve the care of institutionalized individuals;
and (b) produce detailed neuropsychological profiles in close temporal
proximity to death. However, no German instrument is presently
available to assess patients in advanced stages of dementia. We translated
(culturally and literally) two American assessment instruments (Severe
Cognitive Impairment Profile, SCIP [8]; and Severe Impairment Battery,
SIB [9]) into German and examined 57 severely demented patients (42
females, 15 males; age � 83� 9 years; MMSE � 5:7� 5:3) (inclusion criter-
ion: MMSE < 15) with both instruments. The results revealed high inter-
rater reliability (0.992±1.0) in both instruments. Thirteen of 14 patients with
an MMSE score of zero still obtained measurable scores on the SCIP, and
10/14 obtained a score on the SIB. Therefore, both instruments showed that
the floor-effect commonly encountered in these patients using the MMSE
could be avoided.
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3.5
The Role of Cognitive and Functional Evaluation in the Care of Patients

with Dementia

Richard C. Mohs1

By definition, all patients with dementia have both cognitive and functional
impairment. Assessment in both domains is a key component of any
dementia evaluation, and Prof. Almkvist has provided an excellent overview
of the current state of the art in this area. The review highlights several
issues of great importance for understanding the use of these assessments,
both in clinical practice and in research designed to elucidate patho-
physiologic mechanisms of disease. This discussion will amplify Prof. Almk-
vist's review in three areas: strengths and limitations of neuropsychological
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tests in differential diagnosis, the importance of longitudinal data in neuro-
degenerative disease, and the relationship of clinical change to pathophy-
siology.

Strengths and limitations of neuropsychological tests. There is ample evidence
that many elderly persons with dementia remain undiagnosed and
untreated. Community-based epidemiologic studies [1] indicate that a
very high proportion of all elderly persons living at home meet currently
accepted criteria for dementia, but many of them have never received that
diagnosis and have never been treated. Clinic-based epidemiologic studies
conducted in geriatric medicine practices [2] also find that a high proportion
of patients meet criteria for dementia, but relatively few have received the
diagnosis or been treated. Of the many factors contributing to this low
recognition of the dementia syndrome, one that could be rectified fairly
easily is the limited use of neuropsychological and functional screening
instruments to identify patients who may have impairments. Recent clinical
guidelines [3] have described how such screens can be incorporated into
clinical practices that, because of the age of their patients, are likely to have
many cases of dementia. Greater familiarity with and use of cognitive and
functional assessment would improve the recognition and treatment of
dementia patients in clinical practice.

Scores on cognitive and functional tests must always be viewed in light of
other clinical data, and Prof. Almkvist describes very clearly some of the
factors that must be taken into account in interpreting test scores. Premorbid
capacity varies widely, and the same score on a cognitive test may mean
different things, depending upon the patient's background, previous level
of functioning and current medical condition. Norms can help but, as Prof.
Almkvist describes, they are limited by the characteristics of the population
from which they were drawn.

Differentiating cases of dementia by etiology is even more difficult and
fraught with ambiguity than is the identification of dementia. The tables
provided in the review give useful information about the features clinicians
should consider in differentiating among dementias, but hard data on
diagnostic accuracy are generally lacking.

Importance of longitudinal data. Alzheimer's disease (AD) and the other
dementias of aging are progressive, degenerative conditions leading ulti-
mately to death. Measuring change is often as important as measuring
absolute level of functioning. In addition to the clinical progression
described in Prof. Almqvist's review, a number of studies have investigated
the rate of change on semi-quantitative measures of cognitive and functional
status administered over time to patients with AD. The Mini-Mental State
Examination (MMSE) has been used in a number of longitudinal studies
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and, typically, AD patients' scores decline by about 2±3 points per year [4].
Extensive data are also available on the rate of change for patients tested
over time with the Alzheimer's Disease Assessment Scale (ADAS) [5]. Of
some interest is the fact that on both these and other measures the rate of
decline is slower for patients with very mild disease than it is for patients
with more advanced dementia [5]. The fact that cognitive change is very
gradual at the onset of AD may contribute to the difficulty in identifying
cognitive decline early in the course of disease.

Longitudinal studies of functional decline have also been published, and
Almqvist describes the sequence in which patients with dementia typically
lose the ability to perform basic and instrumental activities of daily living
(ADLs). Because the ability to perform instrumental activities is impaired
early in the course of dementia, there have been efforts recently to develop
more sensitive and universally applicable inventories to assess instrumental
ADL performance [6]. Decline in ADL performance over time is highly
correlated with the loss of cognitive function [7], while the relationship of
function to psychiatric symptoms such as psychosis and agitation is more
modest [7].

Relationship of clinical change to pathophysiology. One key to understanding
the pathophysiology of AD is to determine which of the many patho-
physiologic changes found in AD patients are closely related to changes in
clinical state. Almqvist briefly describes some of the studies looking for
correlations between cognitive and biologic measures. These relationships
may be complex, however, since the pathologic events driving clinical
change may vary with stage of disease. Autopsy studies indicate that
the most pronounced difference between non-demented persons and those
with very mild AD is an increase in neocortical plaques [8] and amyloid-b
1±42 [9]. An increase in tangles [10] and a loss of cholinergic markers [11] is
more pronounced in comparisons of mild vs. moderate and moderate
vs. severe AD. Simple correlations across the entire spectrum of dementia
severity may not reveal these relationships that are specific to certain
periods during disease progression. Additional analyses of the type
described by Almkvist will further our understanding of these important
relationships and will help guide the development and evaluation of new
treatments.
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3.6
Evaluating the Cognitive Changes of Normal and Pathologic Aging

John C. Morris1 and William P. Goldman1

Increasing interest in normal and pathologic aging has sharpened focus on
defining the cognitive changes of dementia compared to those associated
with non-demented aging. Prof. Almkvist discusses available methods for
detecting these changes in relation to the characteristics of three leading
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dementing disorders: Alzheimer's disease (AD), cerebrovascular dementia
and frontotemporal dementia.

To detect the earliest symptoms of dementia, detailed and sensitive
assessment measures are required. There are no proven biological markers
for dementia. The diagnosis thus rests on clinical methods that evaluate
cognitive impairment, the core feature of dementia. A critical aspect for
diagnosis is that the impairment must represent decline from prior cogni-
tive abilities. The assessment of cognitive status incorporates both clinical
and neuropsychologic measures.

Although brief cognitive instruments such as the Mini-Mental State
Examination (MMSE) [1] are popular and require little training to adminis-
ter, they have limitations as diagnostic tools. One major difficulty with
diagnosing dementia based on a ``cut-off'' score from a brief instrument is
that the score obtained does not take into account change in performance
from prior functioning. In addition, these instruments may have limited
longitudinal use because of high measurement error and variation in
annual scores [2] and may be confounded by effects of age, education, and
ethnic status [3]. Another difficulty is that proposed cut-off scores are
insensitive to early-stage dementia [4]. It is inaccurate to assume, for exam-
ple, that a score of 24 on the MMSE defines the lower limit of normal
cognitive status in well-educated and high-functioning individuals. One
alternative to these problems associated with short instruments would be
to use a battery of neuropsychologic tests. These more extensive tests,
however, can also be subject to ceiling effects and confounded by effects
of education [5] and ethnic status [6]. Furthermore, test norms may under-
estimate the mean because of contamination with preclinical dementia cases
[7].

A solution to these problems is to use global clinical measures of function-
ing, such as the Clinical Dementia Rating (CDR, [8]) or the Global Deteriora-
tion Scale [9]. Global clinical scales consider change in abilities to conduct
everyday activities with respect to prior performance. Thus, these scales
have face validity and are less confounded than neuropsychologic tests by
age, education and ethnic status. By having an observant and reliable
informant report on the current and past functioning of a patient, the time
course of the disease and its influence on functioning can be determined.
The observations of informants may be sensitive to the initial stages of
dementia, even when neuropsychologic test performance is unimpaired
[10,11]. The CDR, for example, is an ordinal scale that uses a semistructured
interview of both the patient and a collateral source to assess functioning in
six domains: memory, orientation, judgment and problem solving, commu-
nity affairs, home and hobby, and personal care. In contrast to tests measur-
ing only cognitive abilities, the CDR globally assesses cognitive,
behavioural, and functional performance.
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In the last decade, tools for dementia diagnosis have become more sophis-
ticated. There has been a corresponding revision of the operational defini-
tion of dementia to include more subtle levels of cognitive decline and a
shift in perception of what is normal for an older adult. Although cross-
sectional studies report cognitive decline with increasing age [12], recent
longitudinal studies [13±15] have shown that this decline is limited or non-
existent in truly healthy elders, such that stable cognitive performance is
possible into the ninth decade of life [13]. Thus, even mild cognitive impair-
ment may not represent a benign, non-progressive feature of normal aging,
but rather the initial manifestation of AD or other dementing disorders. The
combination of sensitive clinical assessment methods, combined with the
neuropsychologic test measures described by Prof. Almkvist, will enable
clinicians and investigators alike to further distinguish the earliest stages of
dementia from cognitively healthy aging.
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3.7
Alzheimer's Disease and Other Degenerative Dementias: Need for an

Early Diagnosis

Ruediger Mielke and Wolf-Dieter Heiss1

Human aging is joined by various physical, social and cognitive-mnestic
changes, which can considerably differ inter- and intra-individually. Cog-
nitive-mnestic changes are caused by processes in the central nervous
system, but they are also determined by genetic factors, education, profes-
sion, life style, intellectual and physical activity, and especially general
physical condition. Reliable norms about cognitive and mnestic functions
in elder people are usually lacking. Many tests just indicate norms for a
group elder than 60 years. In gerontopsychological literature, sometimes an
allocation in ``young olds'' (65±75 years), ``old olds'' (75±85 years) and
``eldest olds'' (> 85 years) is made, in order to take into account the hetero-
geneity of elder people. Furthermore, there are often problems in the design
of neuropsychological studies. In the cross-sectional approach, age-depen-
dent impairments are often overestimated, while in longitudinal studies
they are underestimated. Since the neurons of the central nervous system
lose their ability of replication, irreversible destructive processes are accu-
mulating in the course of the years [1]. Not only shrinkage and loss of
neurons, but also changes in the neuron's energy metabolism can restrict
cell function. A reduction of density of synapses and dying back of axonal

1 Max-Planck-Institut fuÈr Neurologische Forschung, Gleueler Strasse 50, D±50931 KoÈln, Germany

182 DEMENTIA



branching, an increase of plaques and tangles and changes in the cholinergic
and dopaminergic transmitter systems have been described. However, there
is little experience in the age sensitivity of the approximately 50 different
transmitter systems.

Cognitive-mnestic changes are described in the elderly [2]. Intelligence
deficits can be ascertained in distinguishing between crystalline and fluid
intelligence [3]. Components of crystalline intelligence can remain pre-
served or even increase until late age, while fluid intelligence decreases
[4]. This means that older people act successfully in routine situations and
that their knowledge and vocabulary remain stable. In contrast, there is
successive loss in the processing speed of new information. This lack of
flexible adaptation to new situations and problem-solving can become cru-
cial. Often older people complain about memory deficits. The extent of
mnestic problems largely depends on age, the material to learn, and the
task to solve. Memory performances are hampered, more strongly in
abstract material than in everyday familiar material. There are also pro-
blems in free recall, while memory performance in recognition tasks wor-
sens later and to a small extent only. In attention task performance,
processes in selective and divided attention are especially impaired. Verbal
and communicative abilities pass for being relatively stable in age, but
communication can be disturbed by sensory deficiencies like hearing defi-
cits. A decline in abstraction ability and cognitive flexibility, as well as an
increased susceptibility to interference, could be verified in elder people.
Deceleration of reaction time in cognitive information processing is a uni-
versal phenomenon in older people, which is considered as one of the main
causes in cognitive dysfunction. Reaction time in 60-year olds compared to
30-year olds is assumed to be reduced by about 20%. Except for some
subtypes of vascular dementia, cognitive decline in dementia starts slowly
and sneakily, and the boundary between normal cognitive decline in age
and the beginning of dementia is very difficult to define. Therefore, in
different classification schemes the diagnostic uncertainty is described by
terms like ``age-related cognitive decline'', ``mild neurocognitive disorder''
or ``age-associated memory impairment'' (AAMI). The latter, however, must
be regarded very critically. The criteria of the AAMI concept could not be
used for clinical diagnosis and would be inappropriate to segregate selective
memory deficits in the elderly [5]. Dementia can easily be diagnosed using
the operational criteria given by DSM-IV or ICD-10. However, there is a
considerable need for an early diagnosis in patients with Alzheimer's dis-
ease, vascular dementia or other degenerative dementias. Due to the uncer-
tainty of the neuropsychological evaluation in the beginning disease, the use
of biological markers appears appropriate. Impairment of cognitive abilities,
the hallmark in different types of dementia, will induce a reduction of
neuronal energy demand and thereby cause down-regulation of gene expres-
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sion for oxidative phosphorylation within neuronal mitochondria [6]. As
glucose is the major substrate for brain metabolism, cerebral metabolic rates
for glucose (rCMRGl) can be used to image in vivo energy metabolism of the
brain. In this connection, position emission tomography (PET) is currently
the only technology affording three-dimensional quantitative measurement
of rCMRGl [7]. Other selective markers offer the ability to have a look inside
specific neurochemical systems, such as N-methyl-4-piperidyl-acetate (C11±
MP4A) for measuring cortical acetylcholinesterase activity as marker of the
cholinergic system. Thus, at present the shift to an early differential diagnosis
of the beginning of dementia vs. normal aging seems possible by modern
functional neuroimaging. At this stage, meticulous neuropsychological
assessment plays the role of a complementary application.
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3.8
Neuropsychological and Instrumental Diagnosis of Dementia in a

Clinical Context

Gordon K. Wilcock 1

Prof. Almkvist's review is an important summary of many of the significant
aspects of making a diagnosis of dementia. Interestingly, however, the

1 Department of Care for the Elderly, Frenchay Hospital, Bristol BS16 1LE, UK
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concept of dementia associated with Lewy bodies appears to have
been excluded from the three most common dementia syndromes.
Although it is quite clear to all of us that Alzheimer's disease (AD) is
probably the most common cause of dementia, and that vascular and
frontotemporal dementias are important and relatively frequent, the Lewy
body dementias are considered by some people to be the second most
common cause of dementia, and by most people in the field as probably
being in the top three. Although this condition is thought by some to be a
variant of AD, this is not accepted by all, and specific diagnostic criteria are
now available [1].

In my view, dementia associated with Lewy bodiesÐwhich also has a
number of different names, e.g. senile dementia of Lewy body type (SDLT)
when it occurs in the elderly, Lewy body dementia, and othersÐis suffi-
ciently important to merit specific discussion, irrespective of whether one
considers it a separate condition or a subgroup of AD. It does, of course,
have features in common with AD, but the clinical picture is sufficiently
distinct to be able to identify many sufferers in the early stages of their
disease, e.g. because of the presence of extrapyramidal features, visual
hallucinations that are well formed, and the marked fluctuation in the
presentation of the symptoms. Memory difficulties may be much less pro-
nounced in the early stages than one would expect from a person with AD,
but other features, e.g. attention and concentration difficulties, may be more
marked. There are good clinical reasons for trying to identify this entity
when it occurs, e.g. the need to use phenothiazines and similar drugs with
great caution, as such patients are very sensitive to them.

Prof. Almkvist presents an excellent and in-depth discussion of the
nature and role of neuropsychological testing. The test batteries that he
describes are in routine use in many specialist centres and, indeed, form
the basis for establishing research cohorts in many centres of excellence.
Whenever it is possible, a comprehensive neuropsychological approach of
this nature will not only help to establish the presence of a dementia in
someone in whom the signs may be minimal, but may also help to distin-
guish between different underlying types of dementia. We find this very
helpful in our own day-to-day management, but I know that many of my
colleagues in the UK, and elsewhere in Europe, do not have the facilities to
routinely avail themselves of such a comprehensive assessment battery. For
many people, something simpler, e.g. the Mini-Mental State Examination, as
described by Prof. Almkvist, or a similar approach, may be all that can be
managed.

There has always been great difficulty in trying to assess the severely
demented patient adequately, and this is becoming more important as
treatments start to become available. Assessing a person with severe demen-
tia is usually not necessary in order to establish the presence of dementia
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itself, but is required to assist with the diagnosis of the underlying aetiology,
and also to help determine whether treatment regimes are producing any
benefit. As is mentioned in Almkvist's review, test batteries for severely
impaired patients are now becoming available, and this information may be
particularly important to many readers.

Assessing the activities of daily living (ADL) is an important part of
evaluating a person with dementia, as it is in this area that many difficulties
are caused for relatives, especially elderly spouses. Many of the existing
ADL assessment protocols are adapted from scales developed for other
purposes. There are now, however, a number of other more recent scales
specifically designed for use with people with dementia, some of them
involving considerable input from carers, and people with dementia
themselves, in their design and in the evaluation of their validity and
reliability [2].

Prof. Almkvist makes the very important point that follow-up data is
extremely helpful when managing a person with dementia. Very often a
diagnosis is made at one point in time, based upon the picture presented by
the patient and his family on that occasion. We, and others, have found that
longer-term follow-up refines the diagnosis, and eventually some 10% or so
of people receive a diagnosis different to that which they were originally
given.

Prof. Almkvist very helpfully points out that a number of different neu-
ropsychological and clinical characteristics have been suggested to help
differentiate between different dementias, and also to distinguish dementia
from the pseudo-dementia associated with depression. It is important not to
forget that different causes of dementia may coexist, and that many people
with early dementia may also have a coincidental depressive illness. The
latter can be quite difficult to exclude, and often one has to resort to a trial of
antidepressant treatment before being confident that there is not a depres-
sive aspect to the patient's presentation. Vascular dementia used to be
thought to result from multiple cerebral infarcts, but we now know that
this is not the most common type of vascular pathology and, as Prof.
Almkvist points out, there are a number of different types of vascular
impairment contributing to dementia. The background has been well
reviewed [3], and there are now specific assessment batteries designed to
help diagnose the likely presence of vascular dementia, in an attempt to try
to improve upon the Hachinski Ischaemia Scale.

The frontotemporal dementias are increasingly being recognized in most
centres, and accepted as an important cause of dementia morbidity. Almk-
vist's review includes a very helpful account of the neuropsychological and
instrumental characteristics of this type of dementia, which is a most useful
starting point for readers who wish to improve their knowledge of this
condition.
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3.9
Neuropsychological Tests that are Helpful to the Etiological Diagnosis of

Dementia

Florence Pasquier1

Neuropsychology contributes greatly to the diagnosis of dementia: it docu-
ments significant cognitive decline and reveals patterns of cognitive dys-
function that suggest the cause of the dementia [1]. That is why Almkvist's
review is so important. Together with the medical history given by the
patient and more importantly by a close informant, the somatic and psy-
chiatric assessment, and with imaging, neuropsychological assessment is
much more contributory than laboratory analyses or electroencephalogram.
It is true that one problem is to infer a cognitive decline in a patient from a
current performance when no premorbid functioning assessment has been
performed. Follow-up is very important for confirming an ongoing decline.
As pointed out in Almkvist's review, the observation of patient's behaviour
is absolutely crucial: quality of answers is as important as the quantitative
score.

Many tests may be used and the information they give depends on the
experience of the examiner. Some tests, however, are of most interest
because their design allows one to see which cognitive processes are spared
and which are impaired. The choice made by Ove Almkvist is respectable,
although other tests are also helpful in clinical practice.

As mentioned by Almkvist, the Weschler Adult Intelligence Scale was not
designed for assessing dementia. It may document a cognitive decline, but
will not establish a cognitive profile contributing to the diagnosis of the
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cause of dementia. Moreover, it is time consuming. One of the most useful
instruments is the Mattis Dementia Rating Scale [2]. This test was designed
as a screening instrument to detect the presence of brain pathology in
impaired geriatric patients. It evaluates a broad array of cognitive functions.
It is sensitive to frontal and subcortical dysfunctions. High test±retest reliab-
ility is reported by the authors, and normative data are published [3].

Memory is still a core feature of dementia and, for diagnosing the cause of
dementia, it is important to distinguish between failures of (a) storage (or
retention), associated with damage to limbic and especially hippocampal
structures; (b) retrieval, associated with frontal-subcortical dysfunctions;
and (c) episodic memory, associated with temporoparietal lesions. In our
experience, the Free and Cued Selective Reminding test [4] is the best
instrument for assessing memory disorders in early dementia. Performance
on the test (immediate recall, free and cued recall, learning slope, recogni-
tion, delayed free and cued recall) provides a characterization of the mem-
ory impairment, which distinguishes Alzheimer's disease (AD) from
subcortical dementia [5] and from frontotemporal dementia [6].

It is worth mentioning the clock face test, in which the patient is asked to
draw a clock face and put the hands to indicate a certain time. This is a
visuoconstructive test that has been shown to be particularly impaired in
dementia with Lewy bodies (DLB), the second commonest cause of degen-
erative dementia, with or without Alzheimer pathology. In this test,
improved performance is not noted in the ``copy'' compared to ``draw''
part of the test in DLB, in contrast to what is observed in AD, Parkinson's
disease and in normal controls [7]. The test may be useful in the clinical
setting to differentiate DLB and AD.

The Alzheimer's Disease Assessment Scale (ADAS±Cog) purpose was to
assess patients longitudinally. This scale is not sensitive to change in very
early or mild case of dementia (ceiling effect). It is not the best battery for
diagnosis, but its many parallel forms avoid the test±retest effect, and it has
become the standard instrument for demonstrating cognitive improvement
in short-term efficacy AD drug trials, since it was used for the approval of
tacrine.

The verbal fluency test assesses not only language but also semantic
memory, especially the category fluency test. It is very sensitive to demen-
tia, even at early stage, but not specific to any cause of dementia.

The upper limit of the Mini-Mental State Examination (MMSE) range for
mild dementia tends to be higher and higher. At present, the indication for
cholinesterase inhibitors in AD is mild and moderate dementia with MMSE
score between 10 and 26.

In my opinion, the main differential diagnosis with AD is not depression,
following the DSM-IV criteria, but other degenerative and vascular demen-
tias. Depression may superficially be a differential diagnosis in some types
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of frontotemporal degeneration, although the affect is blank or flat in fron-
totemporal dementia and not steadily sad.

In vascular dementia (VD), the Hachinski ischaemic score is good at
seeing a participation of cerebrovascular disease, but is not a diagnostic
criterion. It may also be high in AD with cerebrovascular pathology. A
difficulty to distinguish VD from AD in certain studies is that the two
conditions may be associated.

Finally, one must keep in mind that there may be overlap between two or
more pathologies, and that follow-up of patients is necessary to improve
diagnosis accuracy.
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3.10
The Importance of an Early Diagnosis in Alzheimer's Disease

Agneta Nordberg1

Alzheimer's disease (AD) is characterized in many cases by a pre-sympto-
matic period with ongoing dysfunctional brain processes for many years

1 Department of Clinical Neuroscience, Occupational Therapy and Elderly Care Research, Division of
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before clinical symptoms appear. Disturbances in episodic memory appear
to be an early neuropsychological sign for the disease, corresponding to
a decreased activation of hippocampus and increased activation of left
prefrontal cortex and left cerebellum, compared to age-matched healthy
subjects, in brain activation studies performed by positron emission
tomography (PET) [1].

Rapid progress has recently been made concerning understanding of the
epidemiology, genetics, risk factors and neuropathophysiological processes
underlying the development of AD. Some therapeutic agents have been
introduced into clinical praxis which appear to have, in at least some
patients, symptomatic effects and can even slow down the progression of
the disease. It is plausible to assume that drugs to prevent or delay the onset
and/or course of the disease will be soon available. The present conservat-
ive approach to AD requires that the patient fulfils the criteria of dementia,
e.g. that the symptoms influence everyday activities and function. The
clinical symptoms are thus quite evident when the diagnosis is given.
Early treatment will prompt the need for early diagnosis of AD. Identifica-
tion of early cognitive impairments will probably involve a population of
subjects who are at increased risk. Identification of early changes is pre-
sumably best obtained at a pre-symptomatic stage. Early pre-symptomatic
metabolism disturbances have been found by longitudinal studies of AD
families with chromosomal aberrations [2,3]. Since the other common
dementia disorders, such as frontotemporal and vascular dementia, involve
other clinical characteristics, they often can be distinguished from the early
forms of AD, for instance, frontotemporal dementia patients seldom show
early disturbances in memory function.

Sensitive biological markers must be a prerequisite for the diagnosis of
early forms of dementia disorders. Several candidates are presently evalu-
ated, including genetic, neuroimaging (structural and functional imaging)
and cerebrospinal fluid (CSF) markers (Ab, tau). The increased knowledge
about the genetic factors involved in AD has provided important informa-
tion about the aetiology of the disease. The dominant mutations in the
amyloid precursor protein (APP) gene and in the homologous presenilin 1
and 2 genes are, however, estimated to contribute to less than 20% of the
prevalence of AD in the general population. Although the presence of the
susceptibility gene apolipoprotein E (APOE) �4 allele leads to an increased
risk of AD, its clinical use is limited. Functional imaging allows quantifica-
tion of cerebral blood flow, glucose metabolism and neurotransmitter activ-
ities in demented patients. The technique enables pre-symptomatic
detection of deficits in brain function, as well as differential diagnosis.
Cognitive intact APOE �4 homozygotes have shown early reduction in
their cortical glucose metabolism [4,5], although the presence of the APOE
�4 allele in AD patients is not associated with specific alterations in glucose
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metabolism [6]. Longitudinal studies of a family carrying the Swedish APP
670/671 mutation also showed reduced glucose metabolism in the temporal
lobe prior to impairment of neuropsychological tests and volume changes of
the temporal lobes [3]. A reduced hippocampal volume has been reported in
subjects at risk of autosomal dominant familiar AD [7]. Neocortical abnorm-
alities in glucose metabolism have been reported to precede neuropsycho-
logical impairments in attention, abstract reasoning, visual-spatial function
[8]. Left and right cerebral metabolic rate of glucose, expressed as metabolic
ratios, gave an 85% diagnostic accuracy, which was improved to 91% when
combined with quantitative electroencephalogram [9]. The present limita-
tion of routine single photon emission tomography (SPECT) is that the
methods do not provide quantitative measures and the resolution is not as
high as PET. Improvement of suitable clinical methods will certainly make
functional imaging an important and useful early diagnostic tool. Among
the CSF markers, increased tau values have been measured in CSF of AD
patients, but increased tau levels are also found in other forms of dementia
and neurological disorders [10,11]. Decreased levels of CSF Ab1±42 are
mainly found in patients with AD [12]. Combined analysis of tau and
Ab1±42 in CSF might be a useful tool in the future to identify early cases
of Alzheimer's disease [12].

Subjects with mild cognitive impairment (MCI) show cognitive deficits
without functional impairments that satisfy criteria for probable AD. The
rate of conversion to AD among this group of MCI patients has been
estimated to be approximately 12% during a follow-up period of 4 years
[13]. In a recent study of MCI subjects undergoing repeated PET in-
vestigations over 2 years, we observed that 26% of the patients
converted to AD and that the deficits in glucose metabolism predicted
clinical outcome in 93% of the cases [14]. Together with functional imaging,
the use of CSF tau and Ab as predictors of AD among MCI patients is
promising [15]. The risk of deterioration is higher in MCI patients with
severe initial metabolic impairment [16]. MCI patients will be in the future
an important group of individuals to assess and treat with neuroprotective
and disease-modifying drugs.
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3.11
When Should We Use Which Diagnostic Tools?

Gabriela Stoppe1

Most patients with dementia are diagnosed and treated exclusively in
primary care. Although there is a shared opinion that much can be managed
successfully there, barriers contribute to the delivery of inadequate or unti-
mely medical services in primary care settings [1]. As illustrated by the
results of our German representative survey, there is a wide gap between
expert recommendation and clinical practice in primary care [2,3].

In this situation, screening tools are of special importance and should
combine easy application with high sensitivity and specificity and accept-
ance by the patient and caregiver [4]. As one well-known example, the Clock
Drawing Test has been developed for this purpose and combines a memory
task with a constructional one. Combined, for example, with the Mini-
Mental State Examination (MMSE), the sensitivity for the diagnosis of
dementia, especially Alzheimer's disease (AD), can be increased. The
information provided by the caregiver is of special importance, too. It has
been shown that informants give valid and sensitive information on incipi-
ent dementia, most probably because everyday companionship allows them
to compare the individual pattern of deficits to the premorbid functioning of
the person [4].

Another important issue concerning most instrumental and neuropsycho-
logical diagnostic tools is the diagnostic sensitivity in the old. Many of the
neuropsychological tests still do not provide norm values up to the 80s or
90s. In addition, inter-individual variation increases with age, leading to
greater overlap between demented patients and controls. Together with the
common neurobiological finding that the amount of neuropathology must
be larger in a younger patient of similar dementia severity, this allows the
conclusion that a single point investigation, for example, of electroencepha-
logram or brain imaging, contributes less to the diagnosis in older than in
younger patients (see, for example [5]).

This also holds true for white matter lesions on computed tomography
(CT) and magnetic resonance imaging (MRI), which have been shown to
increase in amount and frequency with age and vascular risk factors, espec-
ially arterial hypertension and smoking. Their presence does not automati-
cally mean a vascular dementia or a mixed dementia [6]. With proton
magnetic resonance spectroscopy it became possible to non-invasively moni-
tor neuronal loss by a reduced concentration of N-acetyl-aspartate (NAA)
and gliosis by an increase of myo-inositol. Contrary to (our) expectations, we

1 Department of Psychiatry, Georg-August-University, Von-Siebold-Strasse 5, 37075 Goettingen,
Germany
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could not demonstrate such changes in the parietal grey and white matter of
32 patients with AD. We concluded that neuronal loss or shrinkage in AD
does not go along with a reduction of neuronal density per volume unit [7].

The co-occurrence of symptoms of dementia and depression should not
only induce the attempt to differentiate both syndromes. Depression is
frequent in dementia. Late-onset depression, which has been known to
have some special features for many years, seems to be a predictor of
dementia in those cases when cognitive symptoms are part of the clinical
picture [8,9]. Preliminary evidence from longitudinal studies reveals
increasing conversion rates into dementia with longer follow-up.

When looking from the World Psychiatric Association (WPA) perspect-
ive, there is also a need for harmonization of common neuropsychological
instruments which takes into account language and cultural variability. For
example, a rural Greek person in the 80s has never heard of the ``Lindbergh
story'' of the Cambridge Examination for Mental Disorders of the Elderly
(CAMDEX), which an English senior will clearly remember. The European
Harmonization Project of Instruments for Dementia (EURO±HARPID), as
one initiative, is a right step in that direction and will allow cross-cultural
comparisons [10].
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3.12
Factors Affecting Diagnosis in Dementia

AndreÂs Heerlein1

In recent decades there has been a substantial increase in the prevalence of
dementia across the world. The dementia syndrome affects 5±8% of indi-
viduals older than age 65, and prevalence doubles every 5 years, being 30±
50% by age 85. This rising prevalence, the magnitude of the cognitive
impairment and the extensive suffering for patients and family members
make dementia one of the most important medical and social problems for
the next century. Nonetheless, precise diagnosis and adequate treatment
remain an unresolved medical issue. Despite the significant improvement in
structural and functional neuroimaging technology, clinical diagnosis of
dementia is still by exclusion. At present a definite etiological diagnosis
can only be made on histopathological basis. Difficulties in the differential
diagnosis with cognitive impairment in normal aging and with late-life
depression is also a serious problem. The clinical distinction between dif-
ferent types of dementia and their association to specific neuropathological
findings is still difficult. The proposal of new disorders, such as ``vascular
depression'', introduces more complexity in diagnostic and etiological dis-
cussions.

Prof. Almkvist's comprehensive presentation of the neuropsychological
and instrumental diagnosis of dementia shows us the central and extremely
relevant role of an adequate assessment of cognitive impairment in this
field. It also shows how the correlation of neuropsychological and neuroi-
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maging data can enhance our knowledge of normal and abnormal brain
functioning.

Many authors agree that the identification of a clear difference between
premorbid and present level of functioning and the consideration of the
current cognitive state is sufficient for a reliable diagnosis. Nevertheless,
several factors, such as affective state, health status, personality traits (neu-
roticism), anxiety, environment or culture, influence the results of cognitive
tests. An example is the relationship between dementia and depression, one
of the most important themes in clinical psychogeriatrics. Depression is the
principal cause of pseudodementia, a very common and reversible cognitive
impairment in older people. Ferran [1] found that depressive pseudode-
mentia accounted for 18% of referrals to a presenile dementia service, but
was missed by most referrers. Of patients presenting to memory clinics, 6±
14% have been found to have a depressive component to their condition [2].
However, pseudodementia does not appear in ICD-10 or DSM-IV. There-
fore, a reliable neuropsychological assessment of cognitive impairment
should always include an accurate evaluation of the affective state as well
as a report of an external informant. Furthermore, the identification of
depression in older people is relevant, because this condition is very often
reversible and has a high suicidal risk [3]. Despite a good general prognosis,
depression in elderly people carries a high mortality and needs efficient
treatment [4].

In the diagnosis of Alzheimer's disease (AD), the neuropsychological and
instrumental assessment should consider the existence of clear cognitive
differences between patients with early vs. late-onset dementia. Early-onset
patients perform more poorly on measures of language, praxis and concen-
tration, whereas late-onset patients perform more poorly on measures of
memory and orientation [5].

At present, neuroimaging should be considered only as an adjunct to
clinical diagnosis. Although some evidence from magnetic resonance ima-
ging (MRI) studies shows that hippocampal atrophy may be a sensitive
marker for AD, this atrophy is also present in normal aging and should
not be considered as a diagnostic tool for AD [6]. Bergman [7] found the
sensitivity for visually evaluated single photon emission tomography
(SPECT) in AD to be only 29%, considering it as an inadequate test for the
diagnosis of AD. Most psychiatrists agree that neuroimaging studies do not
affect the subsequent management of the illness. Nevertheless, neuroima-
ging studies should be performed at least once in order to exclude depres-
sion or any remediable cause of cognitive impairment.

In recent years, there is a growing body of evidence linking cerebral
degeneration, cerebrovascular disease and depression. Since Alexopoulos
[8] proposed the ``vascular depression'' hypothesis, which states that vas-
cular disease may predispose to, precipitate or perpetuate depression in
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older people, research has moved very fast in this field. Central to this
hypothesis is an association between depression, strokes and white matter
lesions. ``Vascular depression'' could share a common etiology with vascu-
lar dementia. However, most studies with MRI failed to demonstrate a
causal relationship [9]. The inclusion of evoked potentials could be useful
in the differentiation of cerebrovascular and depressive cognitive impair-
ment [10].

In summary, the benefits of neuropsychological and instrumental diag-
nosis in dementia are clear. However, further studies, considering factors
affecting the results of cognitive tests and the correlations between lesion
location, specific depressive symptoms and deficits on neuropsychological
tests, are needed.
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CHAPTER

4
Pharmacological Treatment of

Dementia: A Review

Steven C. Samuels and Kenneth L. Davis
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Place, New York, NY 10029-6574, USA

INTRODUCTION

This paper reviews the current pharmacological choices available to clin-
icians treating patients with dementia. The focus is on the pharmacological
treatment for Alzheimer's disease (AD). However, several other dementia
subtypes are discussed, including vascular dementia (VD), dementia with
Lewy bodies (DLB) and AIDS dementia. The scientific justification, mechan-
ism of action, pharmacokinetic profile, effectiveness and safety issues for
agents used to treat cognitive and non-cognitive symptoms of the various
dementias are reviewed.

PHARMACOTHERAPY FOR ALZHEIMER'S DISEASE (AD)

Clinical manifestations of AD include disturbance in the areas of memory
and language, visual spatial problems and higher executive dysfunction.
Non-cognitive behavioural manifestations may include changes in person-
ality, deterioration in judgment, wandering, psychosis, mood disturbance,
agitation or sleep±wake cycle abnormalities.

Pharmacological interventions in these areas are at various developmen-
tal stages. For example, cholinesterase inhibitors and the antioxidant vita-
min E are the mainstays of therapy, while anti-inflammatory therapies and
hormonal treatments are not the therapeutic standard of care. Pharma-
cotherapeutics for behavioural disturbances in demented patients are
based in part on clinical trials and on treatment approaches for these con-
ditions in non-demented patients.

Dementia, Second Edition. Edited by Mario Maj and Norman Sartorius.
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Food and Drug Administration (FDA)'s Requirements for
Clinical Trials in AD

In the United States, the FDA has guidelines for AD therapeutics [1]. The
clinical trials must be randomized, double-blind, parallel-group studies
with placebo controls. Patients must fulfill established diagnostic criteria,
such as those by the National Institute of Neurological and Communicative
DisordersÐAlzheimer's Disease and Related Disorders Association
(NINCDS±ADRDA), for probable AD [2]. The trial must last at least 3
months and demonstrate superiority over placebo in the effect on memory
by global clinical measures and psychometric testing. The instruments must
detect a clinically meaningful change.

Behavioural, quality-of-life and functional ratings are often utilized. Com-
monly used primary measures include the cognitive subscale of the AD
Assessment Scale (ADAS-cog) [3] and a measure of ``clinical usefulness'',
such as the Clinician Interview Based Impression (CIBI) [4]. The Mini-
Mental State Examination (MMSE) [5] is often a secondary measure of
cognition. More recent studies have included ratings such as the Progressive
Deterioration Scale (PDS) [6] to assess quality of life changes, and the
Neuropsychiatric Inventory (NPI), to assess behavioural change [7]. Addi-
tional instruments for the assessment of activities of daily living (ADLs)
include the Lawton and Brody measure of ADLs and instrumental activities
of daily living (IADLs) [8], the Alzheimer's Disease Cooperative Study
(ADCS) ADL measure [9] and the Disability Assessment in Dementia
(DAD) [10]

ADAS-cog

ADAS-cog is a rating of cognition, language, orientation and performance
on simple tasks, word recall, word recognition, object and finger naming,
following commands, constructional and ideational praxis. Possible scores
range from 0 to 70; the higher score indicates greater impairment. The
average 6-month change is 4 points on the ADAS for a patient with AD
[11], but the rate of change is highly dependent on the severity of the
condition.

Clinical Impression Scales

Several tests have evolved that have been used in clinical trials to give a
measure of clinical utility. Most allow a baseline interview with the patient
and caregiver, but they differ in who provides ensuing information. For
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example, the CIBI [4] requires follow-up interviews to be with the patient
only, while the Alzheimer's Disease Cooperative Study±Clinical Global
Impression of Change (ADCS±CGIC) [12] and the Clinician Interview
Based Impression of Change-plus (CIBIC-plus) [13] allow the patient and
an informant to provide additional information at subsequent visits. The
interview is a clinical rather than a structured one or a psychometric rating.
The major domains that are discussed include performance of IADLs,
psychopathology, behavioural disturbance and cognitive functioning. The
developers of the ADCS±CGIC have reviewed the history of the clinical
impression scales [14].

MMSE

The MMSE is a rating of orientation, memory, concentration, language and
praxis. The score is from 0 to 30, with errors resulting in a lower score. Age
and education affect normative scores on the MMSE [15]. Ethnic minorities
and patients with less than an eighth-grade education are at higher risk to be
falsely classified as having cognitive impairment [16]. The MMSE does not
reliably discriminate mild dementia (ceiling effect) or severe dementia (floor
effect) [17,18].

ADL Scales

Functional measures are a key component to provide a guidepost for
response to AD treatments. The Lawton and Brody scale examines a
patient's level of independence in performing ADLs and IADLs. Patients
are rated on whether they are fully dependent, needing partial assistance or
independent for each of the activities assessed. The ADCS ADL scale that
has been validated in AD patients assesses ADLs through a large range of
severity and will be used in several planned clinical trials [9]. The DAD,
valid in community-dwelling AD patients, measures basic self-care and
IADLs [10].

Cholinesterase Inhibitors

Cholinergic function is decreased in AD. Neuropathological studies reveal a
loss of cholinergic cortical neurons in the basal forebrain, and neurochem-
ical investigations demonstrate decreased choline acetyltransferase (CAT),
the enzyme necessary for synthesis of acetylcholine from choline and acetyl-
CoA [19]. Clinical ratings of cognition (and density of amyloid plaques)
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have been correlated with low post-mortem measures of cholinergic func-
tion [20]. Additionally, in the healthy elderly, agents that decrease choliner-
gic tone (anticholinergics) have adverse effects on memory and
concentration [21].

Precursor loading, post-synaptic stimulation and synaptic augmentation
of acetylcholine may increase cholinergic tone. Only cholinesterase inhibitors
have resulted in a clinically meaningful response for AD patients. Cholines-
terase inhibitors block acetylcholinesterase and increase the availability of
acetylcholine in the synaptic cleft. Early work with physostigmine showed
promise in AD patients, but the main problem was inadequate duration of
action [22]. Subsequent clinical trials with longer-acting cholinesterase inhi-
bitors in a well-defined population of AD patients established the clinical
utility of these agents. They are discussed in the following sections.

Tacrine

Tacrine hydrochloride is a non-competitive inhibitor of butyrylcholinester-
ase and acetylcholinesterase. This agent was the first FDA approved drug for
AD, but is not currently used because of its requirement for transaminase
monitoring, potential for hepatic toxicity and q.i.d. dosing. The other choli-
nesterase inhibitors that are currently FDA approved have better risk-benefit
ratios compared to tacrine. Perhaps tacrine's legacy will be that it is the agent
that introduced the field to the concept that pharmacological interventions
for AD could make a difference. For those who could tolerate the drug's side
effects, tacrine offered some hope for patients and caregivers.

Effects of genotype, gender and estrogen replacement therapy (ERT). Analyses of
the FDA approval trials revealed some intriguing findings in terms of the
effect of apolipoprotein E (ApoE) genotype and gender on response to
tacrine. Using intent-to-treat analysis, women with ApoE2±3 genotype had
a larger effect size than ApoE4 genotype women. Men did not vary in
response to tacrine based upon ApoE genotype [23]. In an open label trial
of galanthamine or tacrine, AD patients demonstrated a differential response
on the MMSE based on gender [24]. Men responded better than women at 3
months when controlling for age, baseline MMSE and ApoE4 status. This
effect was no longer present at 12 months. Data from the same 30-week study
revealed that women receiving estrogen replacement therapy (ERT)
responded better on cognitive evaluation than women without ERT [25].

Cost savings, delay in nursing home placement and decreased mortality. Tacrine
also demonstrated cost saving potential and this has been replicated with
the other cholinesterase inhibitors [26±31]. In all of the cost saving studies,
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the largest potential for reducing expenditures comes from reduced time in
nursing homes. Tacrine use may delay nursing home placement and
decrease mortality [32]. Patients were followed for 2 years after completing
the 30-week study (to determine if they had died or were in a nursing
home). Patients received placebo or three ascending doses of tacrine in a
placebo-controlled phase. In the open label phase of the study, all patients
received medication. Patients who received >80 mg/day were less likely to
be admitted to the nursing home. Patients who received >120 mg/day had
a trend toward lower mortality. Although the study was not prospective
and there was no control group, the dose response was intriguing. Although
these results have not been replicated with tacrine, open label studies with
donepezil, rivastigmine and galanthamine have suggested that the choli-
nesterase inhibitors may delay nursing home placement. Prospective trials
are required to definitively answer this important question.

Effect of stage of disease. There may be a differential response to cholinester-
ase inhibitors based upon AD severity. In one analysis of the 30-week tacrine
trial [33], middle-stage patients, defined by MMSE score of 11±17, had a
larger effect from tacrine (ADAS-cog change from baseline of 5 units) than
patients with a MMSE score of 18±26 (ADAS-cog change from baseline of 2
units) [34]. Similar results were found in analysis of data from clinical trials
with other cholinesterase inhibitors [35-37]. Given all the data from the
cholinesterase inhibitor trials regarding expanded benefit to other dementia
subtypes or more severe AD [37±43], it is expected that the indications for
cholinesterase inhibitor therapy may broaden to include more severe AD,
DLB and VD. These benefits appear to be a class effect rather than attributable
to the purported differences in mechanism of action between these agents.

Donepezil

Donepezil hydrochloride is a non-competitive reversible inhibitor of acet-
ylcholinesterase to a much greater degree than butyrylcholinesterase. The
agent has a long half-life, reportedly up to 104 hours in healthy adults over
age 55 years, allowing for once-daily dosing [44]. When donepezil is taken
with food there is no change in its bioavailability. The drug is 95% protein-
bound, and hepatic metabolism is through the P450 2D6 and 3A4 isoen-
zymes.

Effectiveness. Several trials have demonstrated the effectiveness of done-
pezil in mild±moderate AD [45±49]. In the 24-week double-blind placebo-
controlled trial, mild±moderate AD patients were randomly assigned to
placebo (n � 162), 5 mg/day (n � 154), or (titrated to) 10 mg/day (n � 157)
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of donepezil for 24 weeks followed by a 6-week single-blind placebo
washout [45]. Primary measures were the ADAS-cog and CIBIC-plus.
Secondary measures were MMSE, CDR-sum boxes and a patient-rated
quality of life instrument. The ADAS-cog statistically improved in 5 and
10 mg groups compared with placebo at 12, 18 and 24 weeks. The change
in ADAS (difference between placebo and treatment group) at 24
weeks was 2.5 units for the 5 mg group and 2.9 units for the 10 mg group.
CIBIC-plus scores were statistically superior in 5 and 10 mg groups
compared with placebo at 12, 18 and 24 weeks. MMSE and CDR-
sum boxes were significant better in 5 and 10 mg groups compared with
placebo. The 10 mg group was not statistically superior to 5 mg group in
primary or secondary outcome measures. No quality of life difference was
found between treatment and placebo groups. After the 6-week washout,
there was no statistical difference in ADAS-cog or CIBIC scores between
groups; donepezil-treated patients returned to the level of placebo.
Diarrhea, nausea and vomiting were more common in 10 than 5 mg or
placebo groups. There were no significant ADL changes between groups
in this study.

In a double-blind, placebo-controlled multinational study, the safety and
efficacy of donepezil in probable AD patients were further established [49].
Patients received placebo, 5 mg or 10 mg/day of donepezil for 24 weeks,
followed by a single-blind washout. ADAS-cog and CIBIC-plus were pri-
mary measures. CDR-sum boxes, a patient-rated quality of life scale and the
modified Interview for Deterioration in Daily Living Activities in Dementia
(IDDD)Ðan ADL scaleÐwere also used. The 5 mg and 10 mg groups were
superior to placebo in all outcome measures and a dose response was
demonstrated. There were no significant laboratory abnormalities or
adverse effects that led to drop-out, and the drug was well tolerated. Since
this study was not a forced titration, it may have more accurately reflected
dosing strategies used by clinicians outside clinical trials. However, like
many clinical trials of cholinesterase inhibitors for AD, the generalizability
is actually limited to the ``healthy'' AD patients without significant medical
comorbidity.

Donepezil was compared to placebo in a 52-week multicenter double-
blind randomized European trial [50]. The donepezil treated group was
superior to the placebo group in measures of cognition (Gottfries-Brane-
Steen, MMSE) and function (Progressive Deterioration Scale) compared to
placebo at 24, 36 and 52 weeks. Of interest, adverse effects such as syncope,
nausea, accidental injury (bone fracture) and pneumonia were higher in the
donepezil treated group compared with placebo.

Another study examined the effect of donepezil compared to placebo on
ADLs in a cohort of AD patients up to 54 weeks [51]. The donepezil treated
group had a delay in decline of ADLs by 5 months compared with placebo.
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The adverse events that occurred at a greater degree in the donepezil treated
group included gastrointestinal side effects (nausea, diarrhea, anorexia and
dyspepsia), insomnia and rhinitis. Taken together, with the other year-long
study [50], the reader is reminded that the postmarketing surveillance of
adverse events due to these agents is more widespread than in the FDA
approval trials. The FDA site (http://www.fda.gov/medwatch/) is a useful
resource when evaluating a drug's side effect profile.

Donepezil's benefit has been extended to nursing home patients with
possible or probable AD on measures of cognition compared with placebo
treated group over 24 weeks [52]. The mean age was 86 years and the mean
MMSE was 14.4, reflecting an older and more severely demented population
of subjects than previously studied. The donepezil treated group (5±10 mg/
day) maintained CDR and MMSE at 24 weeks compared with placebo.

Another study examined the effectiveness of donepezil compared with
placebo in more moderate to severe AD patients [37]. Donepezil demon-
strated benefit in this 24-week trial in measures of cognition (MMSE, Severe
Impairment Battery) and function (CIBIC-plus).

Safety. Donepezil is not associated with hepatotoxicity. The most common
gastrointestinal side effects include nausea, emesis and diarrhea. Addition-
ally, patients may complain of muscle cramps, headache, dizziness, syncope
or flushing. Hematological side effects include anemia, thrombocytopenia
and eosinophilia. No cases of agranulocytosis have been reported. Cardiac
effects included bradyarrythmia and syncope. Central nervous system
(CNS) effects included headache, dizziness, insomnia, weakness, drowsi-
ness, fatigue and agitation. Side effects show a dose response. Adverse
effects led to withdrawal from the 24-week study in 16% of patients in the
10 mg group, 6% of patients in the 5 mg group and 5% in the placebo group
[45]. Adverse effects occurred at a higher rate when the titration from 5 mg
to 10 mg was made in 1 week compared to 6 weeks. In our clinical experi-
ence, insomnia and nocturnal awakenings with donepezil are not infre-
quent. There is a basic science literature that supports the role of
cholinergic mechanisms in sleep. Alteration of the cholinergic system has
a direct effect on the suprachiasmatic nucleus, the circadian time-keeper in
the brain [53]. The nicotinic acetylcholine receptors appear to mediate this
process [54]. Cholinesterase inhibitors may alter sleep architecture. In
healthy subjects receiving cholinesterase inhibitors, rapid eye movement
(REM) sleep latency was decreased [55], REM sleep density was increased
[56] and slow wave sleep was reduced [57].

Cholinesterase inhibitors, especially those with a long half-life, would be
expected to alter circadian rhythms. In the clinical trial protocols with
cholinesterase inhibitors, adverse effect reports about sleep need to be
initiated by patient or caregiver. The sleep disturbances are probably under-
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reported because of the attribution of sleep disturbance to AD rather than to
medication. Given that sleep and cholinergic mechanisms are related, clin-
icians should be careful in their attributions of sleep disturbance to AD
rather than to the cholinesterase inhibitors. Investigators should design
future studies to more fully explore the relationship between cholinesterase
inhibitors and sleep.

Prescription guidelines. The starting dosage is 5 mg/day, given at night, so
that the Cmax peaks when the patient is asleep in attempt to minimize
cholinergic side effects. Some patients experience increased nocturnal
awakenings, sleep disturbance, agitation and sweating, possibly associated
with the nightly dosing, and the Cmax of 3±5 hours. Gastrointestinal side
effects may be attenuated by co-administration with food or a temporary
dosage reduction to 2.5 mg at night, or change to twice-daily dosing with
food. In our practice, we offer to increase the daily dose to 10 mg as tolerated
after 6 weeks.

Rivastigmine

Rivastigmine, a carbamate, is a ``pseudo-irreversible'' inhibitor of acetylcho-
linesterase, and an inhibitor of butyrylcholinesterase. Acetylcholinesterase
inhibition occurs at an anionic and esteratic site. At the esteratic site, the
covalent bond between the drug and the acetylcholinesterase has to be
degraded by acetylcholinesterase, effectively prolonging the half-life and
explaining the ``pseudo-irreversible'' inhibition. The site of action may be
selective for the cortex and hippocampus, as rivastigmine preferentially
inhibits the G1 enzymatic form of acetylcholinesterase, which predominates
in the brains of AD patients. Administration with food delays absorption
and reduces gastrointestinal side effects. There is essentially no P450 meta-
bolism, and with the drug being 40% protein-bound, there is little displace-
ment of protein-bound drugs.

Effectiveness. A number of references trace the development of rivastig-
mine [58±62]. The most recently published clinical trial of rivastigmine for
AD was a 26-week randomized, double-blind placebo-controlled study in
which high-dose (6±12 mg/day, n � 243) and low-dose (1±4 mg/day, n �
243) were compared with placebo (n � 239) [63]. Patients met NINCDS±
ADRDA criteria for probable AD. Primary outcome measures were ADAS-
cog, CIBIC-plus, and the Progressive Deterioration Scale (PDS). The
protocol was a slow forced titration for weeks 1±12. By week 26, cognitive
deterioration occurred in the placebo group. High-dose rivastigmine was
superior to placebo on the ADAS-cog (p < 0:05). The placebo group
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deteriorated by 4.15 points on the ADAS-cog at 26 weeks, a relatively
high rate of deterioration compared to other clinical trials of cholinesterase
inhibitors. CIBIC-plus measures showed improvement in the high-dose
group compared to placebo (p < 0:001). Function, as measured with the
PDS, demonstrated improvement in the high-dose group and deterioration
in the low-dose group (p < 0:05). Side effects were primarily gastro-
intestinal and occurred in the high-dose group. Side effects occurred pri-
marily during dose escalation and led to withdrawal in 23% of the
high-dose group, 7% of the low-dose group and 7% of the placebo
group. Of note, inclusion criteria for these clinical trials allowed for patients
with a broader range of medical comorbidities to be entered into the studies
than have donepezil or tacrine trials, perhaps improving the generalizability
of the findings.

In addition to the pivotal trials for FDA approval, rivastigmine may be
beneficial and is reasonably tolerated in patients with DLB [42, 43, 64, 65],
VD [39] or AD with vascular risk factors [41]. In addition, response to
rivastigmine may be more robust in advanced AD patients compared to
moderate stage patients [36]. This finding is not unique to rivastigmine and
may represent a more severe cholinergic deficit with advanced AD [66].
Open label follow-up studies with rivastigmine have suggested benefit to 52
weeks on measures of cognition [67].

Safety. Adverse effects that occurred with rivastigmine treatment are
exemplified by findings in one study [61]. Side effects that occurred in
the 12 mg/day group at a level significantly greater than placebo during
the titration phase were sweating, fatigue, asthenia, weight loss, malaise,
dizziness (24% vs. 13% placebo), somnolence (9% vs. 2% placebo), nausea
(48% vs. 11% placebo), vomiting (27% vs. 11% placebo), anorexia (20%
vs. 3% placebo), and flatulence. In the maintenance phase, dizziness (14%
vs. 4% placebo), nausea (20% vs. 3% placebo), vomiting (16% vs. 2% pla-
cebo), dyspepsia (5% vs. 1% placebo), sinusitis (4% vs. 1% placebo) occurred
statistically more in the 12 mg/day group than in the placebo group.

Weight loss of greater than 7% of baseline weight was a significant side
effect associated with the use of rivastigmine, occurring more commonly in
women than men. There is a bolded warning in the package insert about
gastrointestinal side effects. This includes the warning that ``if therapy is
interrupted for longer than several days, treatment should be reinitiated
with the lowest dose in order to avoid the possibility of severe vomiting and
its potentially serious sequelae''.

Prescription guidelines. Rivastigmine is not FDA-approved at the time of
this writing, but it is approved in many European countries. The high
prevalence of gastrointestinal side effects in the forced titration of
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the clinical trials makes it likely that a slower titration schedule will be
recommended, based upon patient tolerability. The drug is currently
dosed b.i.d.

Rivastigmine is initiated at 1.5 mg b.i.d. with food, with a titration up to
3 mg b.i.d. after waiting at least 4 weeks. After an additional 4 weeks, the
dose may be further titrated to 4.5 mg b.i.d. and then, after another 4 weeks,
to 6 mg b.i.d., always with a full meal. The clinical trials support the dose of
3 mg b.i.d. or greater to be therapeutic, with a dose response curve suggest-
ing greater efficacy at the higher dosages. The higher the dose, the greater
the risk of adverse effects, especially during the titration phase. If patients
are unable to tolerate a dosage increase, then the next lower dosage
should be attempted. If a patient does not take the rivastigmine for several
days, the lowest dose should be reinstated because of the risk of
adverse events, including death, if the higher dose is started without a
titration [68].

Galanthamine

Galanthamine, an alkaloid developed from the snowdrop plant, is a
reversible, competitive inhibitor of acetylcholinesterase with very little
butyrylcholinesterase activity [69, 70]. In contrast to the previously
reviewed cholinesterase inhibitors, galanthamine is a competitive inhibitor
of acetylcholinesterase. Competitive inhibitors compete with acetylcholine
at the acetylcholinesterase binding site, while non-competitive inhibitors
bind to the site independent of acetylcholine. The competitive inhibitors of
acetylcholinesterase are dependent on acetylcholine concentration. In areas
of the brain that have high acetylcholine levels, a competitive inhibitor will
be less likely to bind to the enzymatic site because acetylcholine is
binding to the site. In areas of the brain where acetylcholine is low, there
will be a high amount of the competitive cholinesterase inhibitor binding
to acetylcholinesterase relative to acetylcholine. Consequently, competitive
inhibitors will have more effect in areas with low levels of acetylcholine
and less effect in areas with higher acetylcholine. This may provide an
advantage to competitive inhibitors by having a selective effect in the brain
areas affected in AD that have lower acetylcholine levels. In areas where
acetylcholine is high, a non-competitive agent binding to the acetylcholi-
nesterase molecule may further increase acetylcholine levels and contribute
to central cholinergic side effects. In addition to acetylcholinesterase
inhibition, galanthamine enhances cholinergic transmission through allos-
teric modulation of the nicotinic receptor, similar to how benzodiazepines
affect GABA transmission [71]. The drug is less than 10% protein-bound,
has 100% bioavailability, and food delays the Cmax [72]. The half-life is
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approximately 9 hours, allowing for b.i.d. dosing [73]. Galanthamine,
metabolized through the P450 2D6 isoenzyme, has not been associated
with hepatotoxicity [74]. The common side effects are cholinergic;
nausea, vomiting and diarrhea are usually transient over several weeks
[75, 76]. Galanthamine is available in several countries, including the United
States.

Effectiveness. Clinical trial data support the use of galanthamine for AD
patients [77±79]. The trials that led to FDA approval demonstrated galantha-
mine's benefit compared with placebo in measures of cognition (ADAS-
cog), behaviour (NPI), ADLs (DAD) and global function (CIBIC measure).
Daily doses of galanthamine of at least 16 mg were required to demonstrate
benefit. Daily doses of 24 or 32 mg were superior to placebo but were
associated with an increase in adverse effects. The higher dosage demon-
strated benefit in behavioural measures, but was also associated with more
side effects.

Safety. The most common adverse effects from galanthamine were gastro-
intestinal. They appeared related to dose and titration rate in the clinical
trials. For example, in one of the clinical trials with a forced dose escalation
[79], the patients took 8 mg/day for 1 week, then 16 mg/day for 1 week and
then 24 mg/day for 1 week and then a subset increased to 32 mg/day
while the rest either took 24 mg/day or placebo. The adverse effects with
this aggressive dosing were nausea (40% with 32 mg/day, 37% with 24 mg/
day, 12% with placebo), vomiting (17% with 32 mg/day, 20% with 24 mg/
day, 4% with placebo), diarrhea (7% with 32 mg/day, 13% with 24 mg/day,
7% with placebo), dizziness (11% with 32 mg/day, 12% with 24 mg/day, 5%
with placebo), headache (10% with 32 mg/day, 11% with 24 mg/day,
3% with placebo), anorexia (10% with 32 mg/day, 11% with 24 mg/day, 0%
with placebo), weight loss (8% with 32 mg/day, 5% with 24 mg/day,
0.5% with placebo). 18% of galanthamine patients dropped out due to
adverse events compared with 9% of placebo group.

The package insert for galanthamine describes the side effects from the
drug (24 mg/day, 16 mg/day) or placebo when a 4-week forced titration
was used. This approach of increasing the dose every 4 weeks is more
similar to the method of dose escalation used in clinical practice than the
1-week forced escalation used in the other clinical trials and may better
reflect the expected rate of gastrointestinal side effects. Nausea was found in
13% of the 16 mg group, 17% of the 24 mg group and 5% of the placebo
group. Vomiting was present in 1% of the placebo group, 6% of the 16 mg
group and 10% of the 24 mg group. Diarrhea was present in 6% of the
placebo group, 12% of the 16 mg group and 6% of the 24 mg group. Anor-
exia was present in 3% of the placebo, 7% of the 16 mg and 9% of the 24 mg
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group. A decrease in weight was found in 1% of the placebo group, 5% of
the 16 mg group and 5% of the 24 mg group.

Prescription guidelines. Galanthamine is started at 4 mg b.i.d. and may be
titrated to 8 mg b.i.d. after 4 weeks. The recommended target daily dosage is
at least 16 mg in divided doses. Higher doses may be achieved to a max-
imum of 32 mg/day with stepwise increases of 8 mg/day in divided doses
at intervals no less than 4 weeks. If a patient misses several doses of
medication, judicious clinical practice is to resume therapy with the lowest
dose and retitrate upward in 4-week intervals.

Metrifonate

Metrifonate is an organophosphate cholinesterase inhibitor. Although it
demonstrated benefit on cognitive and non-cognitive measures for AD
patients [80±81], this class of drugs has failed in AD therapeutics because
of toxicity [82].

Effectiveness and safety. Clinical trials with metrifonate in AD demonstrated
efficacy on both cognitive and non-cognitive ratings [80±81].

Safety concerns about metrifonate led to suspension of all studies. Muscle
weakness occurred in some patients and the possible risk of respiratory
muscle involvement leading to death was sufficient to cease clinical devel-
opment of this agent [82]. Metrifonate's metabolite, dichlorvos, is similar in
action to organophosphate pesticides and chemical warfare agents. Neuro-
toxicity from organophosphates may be acute or delayed. The delayed
syndrome is one of myasthenia caused by neurotoxic esterase inhibition at
the neuromuscular junction. Neurotoxic esterase inhibition by dichlorvos is
thought to be responsible for the muscular weakness that occurred in the
clinical trials.

General Precautions with Cholinesterase Inhibitors

For all cholinesterase inhibitors, there is a precaution about anesthesia with
succinylcholine type muscle relaxants. The succinylcholine effect may be
prolonged because of plasma pseudocholinesterase inhibition [83±86]. This
information should be considered in AD patients who are undergoing
electroconvulsive therapy (ECT).

In addition to the potential anesthetic risk with succinylcholine, there is
a theoretical risk of an interaction between cholinesterase inhibitors
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and cocaine or cocaine-like local anesthetics. Cocaine toxicity is associated
with decreased plasma cholinesterase activity [87], and butyrylcho-
linesterase degrades aspirin, cocaine, mivacurium and cocaine-like local
anesthetics [88, 89]. Hence, agents that inhibit butyrylcholinesterase
and effectively decrease the concentration of butyrylcholinesterase
may increase the potential for toxicity from cocaine or cocaine-like anes-
thetics.

Choice of Cholinesterase Inhibitor for AD

The clinician is faced with the question ``Which anticholinesterase in-
hibitor should I prescribe for my patient?''. An approach for prescribing
cholinesterase inhibitors that we find helpful is to compare the
agents based upon effectiveness and tolerability. Although the available
cholinesterase inhibitors have not been directly compared to each other
in the same clinical trials, similar methodologies within the trials allow
for comparison along certain domains. For example, is there significant
improvement over baseline? How long does it take to return to base-
line? When the drug is stopped, what happens? Is there a differential
response based upon disease severity? Are there differential adverse
events?

Tacrine, donepezil, rivastigmine and galanthamine all demonstrated an
initial increase in ADAS-cog scores from the baseline measure. The tacrine-
treated group demonstrated a maximum change of three ADAS-cog units
from baseline, donepezil 2 units, rivastigmine 2 units and galanthamine 3
units, which was statistically significant.

The time to return to a baseline ADAS-cog score may give caretakers a
milestone that helps them conceptualize a drug's utility. On average,
patients are expected to change by 4 units on the ADAS-cog in 6 months,
although there is significant individual variation [11]. Donepezil-treated
patients returned to baseline by 39 weeks in an open label extension study
[48]. The rivastigmine group's ADAS-cog returned to baseline by 38±44
weeks in an open label extension on doses of 2±12 mg/day [90]. Data for
galanthamine shows a return to baseline after 52 weeks at doses of 24 mg/
day in an open label extension [91].

Looking at the effect of medication withdrawal in a clinical trial and
comparing to a placebo group may give an indication as to whether the
treatment altered the course of the disease. If a medication is withdrawn and
the test measures return to those of the placebo group, then there is no
evidence that the treatment altered disease course, but rather that the treat-
ment was providing symptomatic change. On the other hand, if a treatment
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is withdrawn and the treatment group does not return to the level of the
placebo group, then the hypothesis that the treatment alters disease course
may be considered.

Of the cholinesterase inhibitors discussed here, rivastigmine-treated
patients' ADAS-cog scores did not return to placebo levels at the end
of the double-blind trials. Allowing for extrapolation of the expected
placebo decline, patients receiving open-label rivastigmine at doses of
2±12 mg/day did not reach the placebo group at 52 weeks and had a
projected difference in ADAS-cog scores of approximately 5 units [92].
Donepezil-treated patients returned to placebo by 6 weeks after disconti-
nuation of drug [45]. Galanthamine treated patients (24±32 mg/day) with
AD did not return to baseline until the measurement at 52 weeks [93].
Compared to a historical placebo, the ADAS-cog difference was greater
than 5 units [93].

Daily dosing of donepezil probably improves adherence to treatment
compared with q.i.d. dosing for tacrine. B.i.d. dosing for galantha-
mine or rivastigmine may have the potential for fewer nocturnal side effects.
Cholinesterase inhibitors cause gastrointestinal cholinergic side effects, such
as nausea and diarrhea. This can be of central or peripheral origin. In
forced titration trials, the incidence of these side effects appear higher
than in actual clinical use where the titration rate is slower. Addit-
ionally, co-administration with food may improve the tolerability of some
cholinesterase inhibitors. Galanthamine and rivastigmine's Cmax decrease
when taken with food and donepezil's Cmax remains the same. Donepezil
is more highly protein-bound than galanthamine, rivastigmine or tacrine.
Therefore, donepezil may displace other protein-bound drugs such as
warfarin, increasing the free fraction of drug, and increasing the
potential for toxicity. Dosing of the drugs differs, based upon their elimina-
tion half-lives. Donepezil has a long half-life, allowing for once-daily dosing,
but takes a long time to reach steady state. Tacrine's half-life neces-
sitates four times per day dosing, while rivastigmine and galanthamine
are taken twice daily. Table 4.1 summarizes the pharmacokinetic and
pharmacodynamic profiles of the acetylcholinesterase inhibitors discussed
in the text.

The findings from these comparisons suggest that some cholinesterase
inhibitors may alter AD course in addition to possessing palliative
qualities. For example, rivastigmine-treated AD patients' performance on
the ADAS-cog does not return to the levels of patients receiving placebo.
Galanthamine's mechanism of action, distinct from the other cholinesterase
inhibitors, involves allosteric modulation of the nicotinic receptor, and could
be involved in altering AD course. Alterations in the nicotinic receptors
have been found in AD [94]. Nicotine inhibits the aggregation of the
b-amyloid 1±42 fragment [95] and stimulates the secretion of the non-toxic
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TABLE 4.2 Adverse effects of cholinesterase inhibitors

Drug name Adverse effects

Nausea and
vomiting

Muscle
weakness

Hepatic toxicity Hematological

Tacrine X X X**

Donepezil X
Rivastigmine X
Galanthamine X
Metrifonate X X*

* The development of metrifonate has been stopped because of muscle weakness.
** There has been a case report of agranulocytosis on tacrine (see text).

form of the b-amyloid precursor protein [96]. Additional evidence suggests
that stimulation of the nicotinic receptors may protect cells from the toxic
effects of b-amyloid [97], but does not influence the formation of the b-sheet
structure [98].

Some basic work suggests additional mechanisms by which cholinester-
ase inhibitors may be disease-altering. Basal forebrain lesions in animals
result in b-amyloid secretion in the cerebrospinal fluid (CSF), and cho-
linesterase inhibitors attenuate this process [99]. Cholinesterase inhibitors
may influence the metabolism of b-amyloid into the non-amylo-
idogenic pathway, and decrease b-amyloid neurotoxicity in multiple cell
lines and rat brain slices [100, 101] Acetylcholinesterase localizes in
amyloid plaques and may promote the aggregation and neurotoxicity of
b-amyloid [102]. This process may be blocked by cholinesterase inhibitors,
possibly related to inhibition of transglutaminase induced cross-linking of
b-amyloid [103].

Differential adverse effects of cholinesterase inhibitors are summarized in
Table 4.2.

Antioxidants

Oxidative stress may lead to neuronal damage and apoptosis. b-amyloid
neurotoxicity may be mediated in part by free radicals [104]. Antioxidants
may act as free radical scavengers, minimizing damage from lipid perox-
idation and apoptosis. The brain is vulnerable to oxidative stress from many
fronts. There is a demand for oxygen, an abundance of catecholamines and
the possibility of auto-oxidation. Additionally, monoamine oxidase (MAO)
formation of hydrogen peroxide (an oxidative compound), an abundance of
iron (present in oxidative reactions) and relatively low concentration of
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antioxidative enzymes (superoxide dismutase (SOD), catalase, glutathione
peroxidase, glutathione reductase) place the brain in a susceptible position
for oxidative damage.

Vitamin E

Several reviews have examined the role of vitamin E in AD [105±107]. Basic
evidence supports the role of vitamin E in protecting cell cultures from the
toxic effects of b-amyloid [108].

The absorption of vitamin E is variable by the oral route. Bile is necessary
for absorption and fat enhances absorption. Vitamin E is distributed to all
tissues, although adipose tissue is the major storage site. It is hepatically
metabolized, 70±80% in 1 week.

The major clinical study [109] examining vitamin E in AD was a 2-year
double-blind placebo-controlled trial in moderate to severe AD patients
comparing vitamin E (2000 IU/day), selegeline (10 mg/day), the combina-
tion of the vitamin E and selegiline, and placebo. The outcome measures
were nursing home placement, time to death, decline in well-defined ADL
level and cognitive function. Neither selegiline nor vitamin E improved
cognition compared to placebo. Although the trial was randomized, groups
differed significantly in baseline cognition, as measured by MMSE. No
difference between groups was found unless the baseline cognition was
co-varied in the analysis. When this statistical manipulation was performed,
the treatment groups all demonstrated benefits compared to placebo in
some of the outcome measures (except cognition). There was no additive
effect in the combination selegiline/vitamin E group.

Safety. Initial signs of toxicity are fatigue and weakness. Hepatotoxicity and
ascites have been associated with vitamin E in infants. In adults, the risk of
thrombophlebitis has been reported. In one study, 46 patients with an average
age of 60 years had suspected or confirmed thrombophlebitis after vitamin E
ingestion. The dose was less than 400 IU for two patients, 400±800 IU for 26
patients, 800 IU for 13 patients and not reported for five patients. Some
patients developed thrombophlebitis again when rechallenged with vitamine
E. Many of the patients had medical comorbidities that may have predisposed
them to thrombophlebitis. There was no comparison group [110].

Coagulopathy is another potential adverse effect from vitamin E. The
mechanism of this potential effect may be related to vitamin E's enhanced
effects on oral anticoagulants, possibly secondary to interference with the
effects of vitamin K on coagulation factor synthesis [111]. Patients on
oral anticoagulants with a dosage change of vitamin E greater than 300
IU/day should have prothrombin time (PT) or international normalized
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ratio (INR) closely monitored. Dosages greater than 300 mg/day
may prolong PT [112]. A case report described a 55-year old man who
developed bleeding with warfarin and 1200 IU vitamin E per day for 2
months. The symptoms resolved after vitamin E was stopped, but returned
after he was rechallenged with vitamin E 800 IU for 4 weeks [113]. Addi-
tional support for potential coagulopathy is based on a possible hemorrha-
gic stroke in the Alpha-Tocopherol, Beta-Carotene Cancer Prevention
Study [114].

Prescription guidelines. Our practice is to prescribe vitamin E 1000 IU b.i.d
to AD patients. Although the level of impairment of AD patients in the Sano
study [109] was moderate to severe, we empirically start vitamin E in the
mild±moderate AD patients, believing that the potential benefit outweighs
the risk. For patients on anticoagulants, we start on lower doses and titrate
upward, closely monitoring the INR. Quality control is not similar for
vitamin E preparations as FDA approved prescription drugs. This creates
the potential risk of contamination, not knowing the actual ingredients in
the preparation, and other unknown risks inherent in the manufacturing
process of the compound. We advise our patients to use preparations that
are listed in the United States Pharmacopeia. In the Sano study [109], the
vitamin E preparation was made exclusively for the double-blind study
and is not commercially available.

Selegiline

Selegiline is a MAO inhibitor that selectively inhibits MAO-B. Hepatic
metabolism of the compound results in the production of desmethylselegi-
line, amphetamine and methamphetamine. Selegiline blocks free radical
activity from oxidative species. Desmethylselegiline upregulates antiapop-
totic molecules, glutathione and superoxide dismutase, providing addi-
tional protection [115].

In addition to having utility as an antidepressant agent, selegiline has
demonstrated the ability to prevent animals from developing a parkinso-
nian syndrome induced by 1-methyl-4-phenyl-1, 2, 5, 6-tetrahydropyridine
(MPTP). In humans, selegiline dosed at 10 mg/day may delay the emer-
gence of disability or signs and symptoms of Parkinson's disease.

Effectiveness and safety. In AD, selegiline was found to be superior to
placebo in delaying time to death, and decline in ADLs. There was no
benefit to cognition, no significant effect on institutionalization and no
additive effect with vitamin E [109]. In this clinical trial with AD patients,
falls, dental events (an event that led to dental treatment) and syncope were
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the only categories of adverse events that differed between treatment group
and placebo [109]. In routine clinical use, CNS side effects associated with
selegiline may include sleep disturbance, psychosis, agitation, confusion,
hypotension, anorexia and dyskinesias. Additionally, selegiline has the
potential to interact with other drugs. Concurrent use of tricyclic antide-
pressants (TCAs), selective serotonin reuptake inhibitors (SSRIs), or miper-
idine should be avoided, as fatalities have been reported with these
medication combinations [116±120]. Combining selegiline with bupropion
has resulted in bupropion toxicity in animals, and the combination should
be avoided [121]. In addition, combining selegiline and buspirone should be
avoided because of the risk of hypertensive crisis [122].

Prescription guidelines. Selegiline is not a first-line agent for the treatment of
AD. It is more costly and has a more malignant side effect profile than
vitamin E. Selegiline may be offered to patients who are unable to take
vitamin E because of allergy, sensitivity or coagulopathy risk, but they
should be well informed that selegiline is not a standard of care for AD.

Anti-inflammatories

A body of evidence supports the theory that inflammatory processes are
involved in the pathophysiology of AD [123]. Inflammation in the brain may
be neurotoxic. There is evidence of an acute phase response with elevated
levels of interleukin 1 and interleukin 6 [124±126]. Complement factors are
found in senile plaques and there is evidence that the complement cascade
is activated by the amyloid binding to C1q [127] Both fibrillar and non-
fibrillar b-amyloid appear to be involved [128]. The initial complement
cascade component, C1q, interacts with b-amyloid, contributing to b-amy-
loid aggregation and neurotocity by activation of the complement cascade
[129]. Activated microglia secrete neurotoxins and increase the production
of free radicals [130, 131].

There is epidemiological support that prior use of NSAIDs may delay the
onset of AD [132, 133]. Twin studies demonstrate a decreased risk of devel-
oping AD with exposure to NSAIDs [133] and longitudinal follow-up of the
Baltimore Aging study cohort suggested a decreased relative risk of devel-
oping AD with increased NSAID use [134]. Patients with rheumatoid arthri-
tis develop AD at a lower rate than the general population, possibly
explained by the use of anti-inflammatory agents [132] or HLA subtype
[135, 136].

Clinical trials with anti-inflammatory agents vary on a key number of
methodological points. In a 6-month trial, the indomethacin-treated AD
patients did not decline cognitively, while the control group declined by
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8%. Limitations of the study included an unusual cognitive measure and
a substantial number of drop-outs from gastrointestinal side effects
[137].

In a 25-week randomized double-blind placebo-controlled trial in mild to
moderate AD patients, diclofonac (a NSAID) was given with a gastropro-
tective agent, misoprostol [138]. Intent-to-treat analysis found no benefit in
cognitive and functional measures in the treatment or placebo group and
50% of the drug treatment group withdrew.

Another class of anti-inflammatory agents is the cyclooxygenase-2 (Cox-2)
inhibitors. The Cox-2 inhibitors have the potential advantage over NSAIDs
of being more specific to the brain. Cox-2 is found in the hippocampus,
and Cox-2 levels are elevated in hippocampal neurons in post-mortem
AD patients [139]. Cox-2 levels correlate with amyloid plaque density.
Animal studies demonstrate that overexpression of Cox-2 increases suscept-
ibility to b-amyloid toxicity. There is upregulation of Cox-2 expression
in AD frontal cortex. Synthetic b-amyloid peptides induced Cox-2 expres-
sion in neuroblastoma cell cultures. Further, Cox-2 may be involved in
apoptosis [140]. Compared to other NSAIDs, ibuprofen, indomethacin and
sulindac sulphide may preferentially inhibit the formation of Abeta42 and
this mechanism may be independent of the cyclooxygenase inhibition [141].
Various Cox-2 inhibitors have been released and some are undergoing
clinical trials in AD patients. Several anti-inflammatory agents have demon-
strated tolerability in AD patients [142, 143], but recent results from a
multicenter trial with rofexcoxib, a selective Cox-2 inhibitor, were negative,
with excess gastrointestinal side effects [144]. The results of industry spon-
sored trials of Cox-2 inhibitors are not in the public domain.

Prednisone has been studied in AD patients in a multicenter placebo-
controlled trial. No benefit was found in doses up to 10 mg/day of pre-
dnisone, and the prednisone-treated group had behavioural worsening, as
measured on the Brief Psychiatric Rating Scale (BPRS) [145]. Clinical trials
with colchicine and hydroxychloroquine are planned, as these agents have a
theoretical rationale in AD [146, 147].

Propentofylline, an inhibitor of microglial activation, has demonstrated
benefit in clinical trials with dementia patients. Patients with AD who
received doses of 300±900 mg/day of propentofylline improved on global
function, ADL and cognitive measures, compared to placebo [148, 149].
Propentofylline is well tolerated, with minor gastrointestinal side effects.
Phase three trials have been completed in AD and VD patients [150]. The
results have not demonstrated consistent benefit from this drug for AD and
VD subjects [151].

We do not start patients on NSAIDs, Cox-2 inhibitors, propentofylline
or other anti-inflammatory agents as standard care for AD. We do offer
patients the opportunity to participate in clinical research trials with
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these agents. With treatments that may show benefit, but are not yet
standard of care for AD, we believe in recommending that our patients
consider clinical trials with the agent, if available. In fact, we are in agree-
ment with a recent editorial suggesting that informing a patient about
clinical trials for a potential treatment for their condition is an ethical
obligation [152].

Estrogen

Estrogen elicits effects on brain development, neuron survival, regeneration
and plasticity [153±155]. Estrogen has demonstrated effects on the hippo-
campus, amygdala, locus coeruleus, pituitary and hypothalamus [156, 157].
Estrogen's mechanism of action in the brain may include enhancement of
transcription and mediation of non-genomic events [158]. Clinical trial
evidence suggests that patients receiving ERT may respond better to choli-
nesterase inhibitors (tacrine) [159]. However, the lack of randomization,
variability of dosage, duration and preparation of hormonal replacement
limit this conclusion.

The relationship between estrogen and brain cholinergic function may
give clues to estrogen's possible effects on AD. Estrogen receptors are found
in the same areas that are rich in cholinergic neurons [160]. Estrogen has role
for maintenance of cholinergic neurons projecting to the hippocampus and
cortex and can attenuate anticholinergic impairment [161]. Estrogen has
been shown to increase CAT [162] and enhance cholinergic activity in the
basal forebrain and the hippocampus [163].

Estrogen also demonstrates effects on oxidation. It is converted to cate-
cholestrogen, eventually to semiquinones and reactive oxygen species. The
reactive oxygen species and semiquinones are pro-oxidants. Estrogen also
stimulates the peroxidase reaction that is necessary for oxidation. Catecho-
lestrogen in iron redox is an antioxidant. Estrogen affects genes that inhibit
the production of pathological proteins [164]. Additionally, estrogen
appears to promote the non-amyloidogenic processing of amyloid precursor
protein [165].

Population-based studies have examined the relationship between hormo-
nal replacement therapy and cognitive performance or the risk of developing
AD in non-demented older women. For example, a positive relationship
between cognitive test performance and ERT was noted in a cohort of non-
demented community-dwelling women over age 65 who were tested with
the Modified Mini-Mental State (3MS) [166, 167]. Cognitive performance was
the best for women who currently were receiving hormonal replacement
with estrogen. Past estrogen users also had significantly higher test scores
than non-users, but not as high as current users. Additionally, lower educa-
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tion, current depression and at least one ApoE4 allele predicted lower per-
formance on the 3MS. Limitations of the study include the possibility of a
selection bias. Women who use post-menopausal estrogen may have
improved overall health status [168]. Although there have been other studies
supporting the role of estrogen on cognitive function [169±173], a 15-year
longitudinal study of approximately 800 women over age 65 found no rela-
tionship between duration or dosage of estrogen use and performance on
neuropsychological tests of visual spatial abilities, memory or language [174].

Other studies examined the risk of developing or dying with AD. In a
cohort of approximately 300 post-menopausal women, the odds of develop-
ing AD were increased in women who did not receive ERT (odds ratio 1.82).
Duration of estrogen use was not discussed. The population had a relatively
high prevalence of vascular dementia [175]. In another cohort of almost 9000
women in a retirement community, earlier age of menarche and longer
estrogen use were associated with lower mortality rates from AD and a
lower risk of developing AD (odds ratio of 0.65). A methodological limita-
tion of the study was reliance on death certificates for AD diagnosis, redu-
cing diagnostic sensitivity [176]. In the Baltimore Longitudinal Study of
Aging, almost 500 women were followed for 16 years and approximately
half were estrogen users. The relative risk of developing AD in estrogen
users was 0.46 [177]. In the Italian Longitudinal Study of Aging, estrogen use
was lower among the women who developed AD after controlling for age,
education, number of children, age at menopause and menarche, tobacco
and alcohol use [178]. In another cohort of approximately 1100 non-demen-
ted community-dwelling women, the risk of developing AD was decreased
in women receiving ERT after menopause (odds ratio of 0.5). The study did
not account for pre-menopausal exposure to estrogen and did not report on
dosage, duration or preparation of estrogen [179]. In a small randomized,
placebo-controlled trial in post-menopausal women with AD, six women
received 8 weeks of transdermal 17b-estradiol, at a dosage of 0.05 mg/day,
and six women received placebo. Compared to the placebo group, the
transdermal estrogen group demonstrated improvements in verbal memory
and attention, beginning after 1 week of treatment and lasting until the
estrogen was discontinued after week 8 [180]. In a randomized placebo
controlled trial sponsored by the ADCS, ERT for 1 year did not slow pro-
gression of AD or result in improved cognitive, global or functional mea-
sures in women with mild to moderate stage AD [181]. Large prospective
studies, such as the Women's Health Initiative [182] and a National Institute
of Aging prospective treatment study, are examining the relationship
between estrogen replacement and the development or progression of AD.
These efforts should help clarify the role of estrogen in AD.

Selective estrogen-receptor modulators (SERM) act as estrogen agonists in
some tissues and antagonists at others. They may be cardioprotective and
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not have the same risk as estrogen for breast or uterine cancer [183]. They
are currently being promoted as an alternative to estrogen for the treatment
of post-menopausal symptoms and possibly to reduce the risk of fracture
from osteoporosis, but their use is not standard [184, 185]. Some examples
are raloxifene, tamoxifen, droloxifene and tiboline. No published studies
have yet examined the role of these agents in the prevention or treatment
of AD.

We do not routinely prescribe estrogen to women with AD, but rather
encourage a discussion with the patient's gynecologist, especially in light of
the recent suggestion that ERT may be associated with increased risk of
ovarian cancer [186].

Treatment of Depression in AD Patients

Once depression is diagnosed in an AD patient, aggressive treatment
should be initiated, with careful monitoring of cognition. General medical
conditions that may be contributing to the depression should be addressed,
and medications that may be aggravating the depression should be discon-
tinued or replaced with a more appropriate alternative [187]. Depression in
AD patients is responsive to psychotherapy, pharmacotherapy, specific
behavioural interventions and ECT [188±191]. Treatment with antidepres-
sants that have high anticholinergic load must be avoided, because cogni-
tion may worsen [192].

Few clinical trials of AD patients with depression and several case reports
guide antidepressant choice. One non-randomized clinical trial comparing
fluoxetine to amitriptyline in depressed AD patients demonstrated efficacy
for both agents, with a higher drop-out rate in the tricyclic group [193].
Clomipramine was found to improve mood but diminish cognition in a
cross-over study [194]. Similarly, imipramine benefited mood but altered
cognition in a depressed group of AD patients [195]. In a case series, 11 of 12
AD patients with depression and psychosis responded to a trial of SSRIs
[196]. Citalopram has demonstrated efficacy for depression and affective
lability in multicenter studies with depressed AD patients [197]. Not all
SSRIs have demonstrated efficacy for depression in demented patients.
Fluvoxamine was not effective for depression in a sample of AD and
vascular dementia patients with depressive symptoms [198]. In general,
SSRIs may be associated with gastrointestinal and sexual side effects [199],
but have significantly less anticholinergic load than tricyclic compounds
[200].

The clinician's choice of antidepressant for the AD patient should be
heavily weighed against agents with adverse cognitive effects. Agents
such as bupropion, venlafaxine, nefazodone and mirtazapine may be con-

PHARMACOLOGICAL TREATMENT: COMMENTARIES 221



sidered in addition to the SSRIs. Additionally, moclobemide, a reversible
inhibitor of MAO-A, may have future role in treating demented patients
who are depressed [201]. The use of TCAs should be limited to nortriptyline
or desipramine, as they have less anticholinergic properties than the parent
compounds, amitriptyline and imipramine. The value of serum levels to
guide dosing of the TCAs in depressed AD patients is unclear, although one
study reported that one-third of patients with major depression responded
when nortriptyline was given so that the blood level was in the ``therapeutic
window'' for 7 weeks [202]. There is an emerging literature testing the
hypothesis that tricyclic agents may be superior to SSRIs for treating
severely depressed melancholic patients, although the cohort was not a
sample of depressed AD patients [203].

The clinical trials of the aforementioned agents in AD patients with
depression are limited. Consequently, the empiric use of these agents is
based upon treatment reviews for these agents in geriatric patients that
account for the unique pharmacokinetic and pharmacodynamic profile of
this population [204, 205]. Depressed elderly may take more than 6 weeks to
respond to antidepressant medication [206]. The adage ``start low and go
slow but give enough medication for enough time'' is our practice in AD
patients with depression. We also believe that the discontinuation of non-
essential medications may include antidepressant agents if they have been
maximized and the patient has not responded.

ECT has a role in the treatment of AD patients with severe depression
who have failed or been unable to tolerate medication trials [207]. Although
no well-controlled trials support its role in AD patients with depression, a
large body of evidence supports its safety and efficacy for depression with-
out comorbid dementia [208]. Cognitive deficits may be minimized by
decreasing the frequency of treatment from thrice to twice weekly during
the index phase of treatment, considering right unilateral instead of bilateral
treatment, and using appropriate doses of energy relative to seizure thresh-
old [209].

Treatment of Psychosis in AD Patients

Psychosis is a common feature associated with AD, occurring in 25±50% of
patients. The etiology of the psychosis needs formal investigation in each
patient, following the principles of a work-up for delirium. Medications or
unstable medical conditions may be causative. Treatment involves removal
of the offending substance or medication and optimization of comorbid
illnesses. Pharmacological treatment may include antipsychotic medication.
Haloperidol has been studied for this indication, and doses of 2±3 mg/day
were optimal when titrated from 1 mg per day upward. The authors empha-
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sized the narrow therapeutic window for haloperidol with a subgroup of
patients developing moderate to severe extrapyramidal symptoms [210].
The atypical agent risperidone has been found to be effective in doses of
1 mg/day in a controlled trial of institutionalized demented patients [211].
Extrapyramidal side effects, somnolence and peripheral edema were the
most common side effects. Olanzapine has shown benefit at doses of 5 and
10 mg per day compared to placebo in a 6-week trial for nursing home
residents with AD and psychosis [212]. 15 mg/day was no better than
placebo. Somnolence occurred in 6.4% of the placebo group compared
with 25% of the 5 mg/day group, 26% of the 10 mg/day group and 36% of
the 15 mg/day group. Gait disturbance occurred in 2.1% of the placebo
group, 19.6% of the 5 mg/day group, 14% of the 10 mg/day group and
17% of the 15 mg/day group.

There is one open trial of 184 elderly patients with psychosis treated with
quetiapine over 52 weeks [213]. Average age was 76 years and 78% reported
to have psychosis from a medical condition such as AD. The mean dose of
quetiapine was 137.5 mg/day. Of interest, over half the patients did not
complete the trial. Dizziness, postural hypotension, lack of efficacy, failure
to follow-up, intercurrent illness or adverse events were the most common
explanations given for not completing this year-long study.

The NIMH is currently sponsoring the Clinical Antipsychotic Trials of
Intervention Effectiveness (CATIE) protocol for AD, that will compare the
effectiveness and sequelae of risperidone, olanzapine and quetiapine for
psychosis and agitation associated with AD [214]. The results of this trial
should aid clinicians with guidelines for managing psychosis in AD
patients.

There are no published large controlled trials with clozapine, sertindole
or ziprasidone in AD patients with psychosis.

Effects of Cholinesterase Inhibitors on Disturbed Behaviour
in AD

Anticholinergic agents can contribute to delirium with agitation, paranoid
delusions and visual hallucinations. Therefore cholinergic agents are
expected to be helpful to alleviate these common behavioural disturbances
seen in AD patients with cholinergic deficiency. There is emerging evidence
that cholinesterase inhibitors may have non-cognitive benefits for AD
patients. These effects may be mediated by limbic and paralimbic structures
[215]. In an analysis of the Knapp et al. trial, tacrine-treated patients in the
160 mg/day group scored better than placebo on ADAS items of coopera-
tion, delusions and pacing [216]. A meta-analysis of double-blind placebo-
controlled trials with tacrine through 1995 also supported superiority of
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tacrine to placebo on behavioural items of the ADAS [217]. In a double-blind
placebo-controlled trial of metrifonate, a significant superiority of this drug
over placebo was found using measures of depression, apathy and halluci-
nations [218]. The FDA approved cholinesterase inhibitors have all demon-
strated effectiveness on behavioural measures for patients with dementia.
Donepezil has shown benefit in an open trial of AD patients [219]. Rivas-
tigmine has benefitted patients with psychosis associated with Parkinson's
disease [220] and DLB [65]. Galanthamine has shown benefit on behavioural
measures in AD [221]. Taken together, the effectiveness of the agents on the
non-cognitive disturbances associated with dementia probably represents a
class effect. Further investigation in this area is necessary to guide prescrib-
ing practices.

Vaccine for AD

The field emerged excited when reports of an AD vaccine emerged. Trans-
genic mice immunized with b-amyloid had a substantial reduction in the
amyloid burden in their brains compared to control mice [222]. This
approach appeared to achieve behavioural benefit in the animals [223] and
was advanced to safety trials in primates and humans. The trials were
halted when human subjects developed symptoms of brain infiltration
with elevated protein levels and lymphocytic infiltration [224].

Gingko Biloba

The extract from the gingko plant (EGB 761) has demonstrated modest
benefit in clinical trials in AD, but with insufficient evidence to yet with-
stand FDA approval for dementia [225, 226]. The compound is approved in
Germany for dementia and has also been studied for age-associated mem-
ory impairment [227].

Statins

Epidemiological evidence suggests that individuals taking statin drugs for
lowering cholesterol had a decreased risk of developing AD [228±230].
When indication bias (that healthier people take statins) is addressed, the
epidemiological relationship remains [231]. There does not appear to be an
influence from APOE genotype, African American race, education, history
of heart disease, stroke or diabetes [232]. Statins appear to reduce the Abeta
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levels in cell culture and guinea pigs [233]. Future trials are planned to test
whether statins attenuate the progression of AD.

Secretase Inhibitors

b-amyloid is present in plaques, one of the neuropathological hallmarks of
AD, and is probably associated with the development and perhaps progres-
sion of AD. The amyloid precursor protein (APP) has several cleavage
pathways, one leading to the production of Abeta which can aggregate to
become neurotoxic. b- and g-secretase are both necessary to cleave the
precursor protein into b-amyloid. b- and g-secretase inhibitors may both
be potential therapeutic targets [234]. Beta-site amyloid protein-cleaving
enzyme (BACE) has been identified as b-secretase [235]. BACE is a mem-
brane associated aspartyl protease located in the lumen of golgi and endo-
somes. It has the highest expression in the brain and pancreas and highest
enzymatic activity in the brain. BACE appears to be the rate-limiting step in
the production of Abeta and BACE inhibitors could have therapeutic poten-
tial for AD. It is unclear if APP is the only substrate for BACE, whether
inhibition of BACE will be non-toxic, whether the putative BACE inhibitor
would be lipid soluble and small enough to reach the intracellular site of
action. Finally, will BACE inhibition alter the disease course?

g-secretases are thought to be presenilin I and/or presenilin II [236]. The
g-secretase inhibitors are in phase 1 trials. It remains unclear how many
g-secretases are present, how specific a substrate is APP for g-secretase.
Additionally, it remains unclear where and how much g-secretase is outside
the brain and, therefore, whether the consequences of g-secretase inhibition
will be deleterious.

Glycogen Synthase Kinase-3 Inhibitors

Glycogen synthase kinase-3 beta (GSK-3 beta) is involved with the phos-
phorylation of tau, an event in the pathway leading to tangle formation
through presumed cytoskeletal changes in microtubules [237, 238]. Valpro-
ate is an inhibitor of GSK-3 beta [239] and may be a therapeutic target
in AD. Additionally, other GSK-3 beta inhibitors are being developed [240].

Homocysteine

Homocysteine has been found to be elevated in persons with AD [241, 242].
A recent study found that homocysteine was an independent risk factor for
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the development of AD [243], suggesting that approaches to lower homo-
cysteine levels, such as increasing oral intake of folic acid, require testing to
determine whether they will successfully decrease the risk of developing
AD. Some have called into question the relationship between homocysteine
and AD, however, suggesting that the elevation of homocysteine is attribu-
table to vascular disease, not AD pathology [244].

PHARMACOTHERAPY FOR DEMENTIA WITH LEWY
BODIES (DLB)

DLB patients may benefit from cholinesterase inhibitors. A cholinergic
deficit has been shown in DLB: in fact, the relative decline in CAT is greater
in DLB than in AD [245]. Patients receiving a short trial of tacrine improved
in verbal initiation and digit span [246]. We explain to patients and their
families that there are no current FDA-approved drugs to treat the cognitive
disturbances found in DLB. We empirically offer a trial of cholinesterase
inhibitors to these patients.

Over 50% of patients with DLB have depressive symptoms. There are no
clinical trials to base recommendations for the treatment of depression
found in DLB. We apply basic principles for treating depression in this
subgroup of patients. If the depression results in functional impairment,
we offer pharmacological treatment. We always recommend a comprehen-
sive review of the current medications and medical comorbidities, as they
may be contributing to the depressive symptoms. Pharmacotherapy is
initiated at low doses with agents that have little anticholinergic potential
(e.g. SSRIs, bupropion, venlafaxine, mirtazapine). We also consider ECT to
be a reasonable option for depressed DLB patients who are unable or
unwilling to forego a pharmacological treatment trial.

Although neuroleptic sensitivity and psychosis were proposed as core
clinical features in DLB [247], the attribution of the psychosis should not
automatically be made to the disease state. Concurrent medical illnesses and
medications commonly cause psychosis. As an example, patients with DLB
commonly have parkinsonism and are prescribed antiparkinsonism agents.
These medications frequently cause psychosis. Given that neuroleptic sen-
sitivity may be a finding in DLB, atypical antipsychotics should theoretically
be useful in treating the psychosis. Initial case reports are disappointing,
however, with 3/8 patients with DLB being unable to tolerate even low
doses of olanzapine [248]. Our practice is to empirically initiate a gentle
titration of an atypical antipsychotic agent for psychosis associated with
DLB.
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PHARMACOTHERAPY FOR AIDS DEMENTIA

Before the routine use of zidovudine (AZT), the course of AIDS dementia
was often rapid after cognitive decline emerged. Currently, patients receiv-
ing zidovudine may exhibit signs of the cognitive and motor changes for
months to years before dying [249]. Additionally, health care utilization
rates increase as patients with AIDS dementia live longer [250], placing
even more emphasis on the development of safe and effective treatments
for this condition.

Investigational treatments for AIDS dementia include adjuvant use of
anti-inflammatory and neuroprotective agents [251]. This effort is based
on evidence that human immunodeficiency virus (HIV) is not the direct
cause of CNS damage. Loss of neurons appears related to viral infection of
brain macrophages and microglia. A valuable predictor of neurological
impairment following HIV infection is the absolute number of immune
competent macrophages rather than the level of viral involvement in brain
tissue. Additional focus has been on the role of excitatory aminoacids,
cytokines, glutamate and oxidative stress.

Peptide T, an agent that presumably blocks the viral protein gp120 from
binding with brain tissue, was studied to determine whether this intrana-
sally administered compound would improve cognition in HIV-positive
patients. In a double-blind placebo-controlled study, neuropsychological
testing results at baseline were compared with performance after 6 months.
There was no advantage in primary outcome measures. However, a sub-
group of patients with relatively preserved immune function or more severe
cognitive impairment demonstrated some statistical benefit in cognitive
domain scores [252].

The use of psychostimulants for cognitive decline in patients with AIDS has
been reviewed [253, 254]. A potential use of these drugs is for the depressive
symptoms that are frequently associated with the disease. When depression
is treated aggressively, cognitive improvement may also occur. Psychostimu-
lants have been found to be beneficial in the majority of patients from several
open-label trials of men with AIDS [255]. Patients in these trials often had
cognitive problems associated with their depressive symptoms. Dextram-
phetamine doses ranged from 5 to 60 mg/day and methylphenidate doses
ranged from 10 to 90 mg/day. Reported side effects included increased
anxiety, dyskinesias, motor tension and possibly facial angioedema in one
case. Abuse of psychostimulants and appetite suppression, although a theo-
retical risk, were not reported as a significant issue in these trials. The meth-
odological limitations of these studies include no women patients, lack of
blinding and small sample sizes. Generalizations must therefore be limited.
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PHARMACOTHERAPY FOR VASCULAR DEMENTIA (VD)

Once VD has been identified, thorough review should be made of the
patient's medical conditions. The clinician should review with the patient
and caregiver any risk factors that exist for stroke, and outline a treatment
plan to control or eliminate these conditions. Cigarette smoking should be
eliminated, and attention to diet and exercise regimens should be encour-
aged. Blood pressure control should not become overaggressive, as this may
place the patient at increased risk of more brain damage from hypoperfusion.
In fact, maintenance of a slightly increased blood pressure may be beneficial
for cognition in VD patients [256, 257]. The use of aspirin [258] and reduction
of plasma lipids may also have a role as preventive measures [259].

Previous evidence suggested a role for cholinergic enhancement [260],
and now donepezil [40, 261], rivastigmine [39, 41] and galanthamine [38]
suggest a potential role for cholinesterase inhibitors for VD, although cau-
tion has been advised before rushing to prescribe cholinesterase inhibitors
for this condition based upon the limited evidence [262]. Pharmacological
approaches for the treatment of VD have focused on the protection of the
brain from ischemia. Pentoxyfylline [263] and propentofylline [264] have
demonstrated some modest degree of success. Additional approaches have
included reduction of intracellular calcium influx [265], glutamate antagon-
ism and dopamine enhancement [266].

SUMMARY

Consistent Evidence

The current treatment approaches for dementia are based on variable
degrees of scientific evidence, reflecting an incomplete comprehension of
the basic pathophysiology of the various dementing disorders. In AD,
cholinergic deficits have been well described and there is consistent evid-
ence that cholinesterase inhibitors are effective for cognitive disturbances.
Some cholinesterase inhibitors are better tolerated than others, but may still
cause side effects that lead to drug discontinuation for an occasional patient.
The treatment for AIDS dementia, DLB and VD is based upon less consist-
ent evidence.

Incomplete Evidence

Oxidative stress is involved in neuronal damage and apoptosis. A large-
scale treatment study of vitamin E and selegiline in AD patients supports
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the benefit of these agents on ADL function, mortality or time to nursing
home placement for moderate to severe AD patients. The study may have
been limited by differences between baseline MMSE scores in the groups
studied, and the treatments did not have any beneficial effect on cognition.
There is incomplete evidence as to whether vitamin E is beneficial for earlier
stage AD patients. Vitamin E should be used with caution to treat patients
with coagulopathies or receiving anticoagulants.

Estrogen is another treatment approach for AD, with incomplete evidence
supporting its use. It may be beneficial to some brain functions and
may enhance the effectiveness of cholinesterase inhibitors. Preliminary
evidence suggests a beneficial role of estrogen for AD patients, with the
notable exception of one placebo-controlled randomized clinical trial
[181]. Results from large-scale trials are required before definitive con-
clusions may be drawn. However, given the recent finding of increased
ovarian cancer risk with ERT (186), the methodological design of studies
to determine whether estrogen will benefit AD patients will require care-
ful consideration. Theoretical and epidemiological support exists for an
inflammatory response in AD. Clinical trials are underway to explore the
effectiveness of various anti-inflammatory regimens. Published trials with
gingko biloba suggest a modest effect in AD patients on measures of cogni-
tion. Replication of these findings with more robust results on patient func-
tioning are required before gingko is recommended for use in clinical
practice.

Epidemiological evidence suggests that statin use may be associated with
decreased risk of developing AD. Large scale trials are underway or in the
planning stages to determine whether these agents will prevent the conver-
sion from mild cognitive impairment to AD or slow the progression of
cognitive impairment in patients who already carry the AD diagnosis.

VD patients may benefit from pentoxyfyline or propentofylline, both
vasodilator agents that inhibit adenosine uptake or phosphodiesterase.
Agents that decrease calcium influx, block glutamate, and enhance choli-
nergic or dopaminergic function are in early stages of investigation for VD
patients. Cholinesterase inhibitors have been studied in VD and suggest
promise for this cohort of patients. Further studies with improved metho-
dology may lead to the FDA indication for cholinesterase inhibitors to treat
VD. Additionally, there is evidence that primary and secondary prevention
measures may benefit VD patients. Vigorous attempts should be made to
control or eliminate the risk factors for stroke. This effort may decrease the
risk of developing VD or reduce the morbidity in patients with VD.

Depression and psychosis associated with AD, VD, DLB and AIDS
dementia are significant problems that may respond to pharmacological
intervention. There is preliminary evidence that cholinesterase inhibitors
may offer benefit to behavioural disturbances in AD and DLB. The benefit
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of one agent over another is not consistently reported in the literature and
the empiric choice of agents should strongly consider their side effect
profile.

Areas Still Open to Research

Cholinesterase inhibitors may alter the course of AD. They may delay
nursing home placement or reduce mortality in AD patients. Future large-
scale prospective studies are required to test these possibilities. After choli-
nesterase inhibitor therapy is stopped, AD patients may decline to the levels
of a placebo group. However, open-label studies suggest that patients
treated with the newer cholinesterase inhibitors may not return to the
projected placebo group values even 2 years after treatment initiation.
Further investigation may reveal a differential effect between agents that
could correspond to differences in their mechanisms of action. As further
developments in understanding the pathogenesis of AD pathogenesis
emerge, so too will translation of this understanding to clinical trials. For
example, the ``vaccine'' that appeared promising for AD by binding b-
amyloid proved dangerous as humans tested with the agent developed
evidence of brain inflammation. Secretase inhibitors have been synthesized
and early safety and tolerability trials are beginning in AD patients.

In AIDS dementia, antiviral agents may be beneficial in delaying but
not preventing cognitive decline. Therapies aimed at the virus may offer
some palliation, but evidence that cognitive decline is not fully explained
by direct HIV effects on the brain has led to investigation of anti-inflamma-
tory agents, antioxidants, and neuroprotective agents as potential treat-
ments.
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Commentaries

4.1
Alzheimer's Disease is Treatable

Pierre N. Tariot1

There is much to treat in dementia. To begin with, it is widely recognized
that up to 90% of patients with dementia will experience significant beha-
vioural or psychological signs and symptoms at some point in the course of
illness. They include depressive and anxious features, hallucinations, delu-
sions, agitation and aggression, apathy, withdrawal, and vegetative signs
and symptoms. These signs and symptoms can be subjectively distressing,
lead to dangerous interactions, and result in the use of appropriate or
inappropriate psychotropic medications. They are a major cause of care-
giver burden. In brief, these manifestations are common, morbid, but also
classifiable, quantifiable and treatable.

Most consensus statements emphasize the use of non-pharmacologic
approaches first for these behavioural manifestations, including careful
investigation for possible delirium as well as social or environmental inter-
ventions that capitalize on the patients' residual strengths [1]. Psychotropics
should be reserved for cases where other, simpler interventions have been
attempted and deemed inadequate.

In their Olympian summary, Samuels and Davis focus on two aspects of
the somatic treatment of psychopathology in Alzheimer's disease (AD),
``depression'' and ``psychosis''. The cautious reader is urged to bear in
mind that the definition of syndromal depression in dementia is a topic of
debate, since there is a wide range of depressive signs and symptoms that
can occur and fluctuate spontaneously, and placebo response in clinical
trials is high. Controlled clinical trials are modest in number and impact:
most are cited in Samuels and Davis' review, except for those by Katona et al
[2], regarding paroxetine and imipramine and Roth et al [3], regarding
moclobemide. On balance, these trials show a small or no advantage for
antidepressants over placebo, and it is not clear to what extent efficacy
should be expected. No specific class of antidepressants has been shown
to be superior to any others. Adverse effects in patients with dementia
appear to be similar to those observed in other patient groups. We can
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look forward to more definitive trials in the future that apply more strict
diagnostic criteria as well as criteria for a response.

The authors also address the issue of pharmacologic treatment of psycho-
sis in patients with AD, avoiding definitional confusion about the concept
and spectrum of psychotic features in patients with AD. The review does
not mention several key references regarding the use of conventional anti-
psychotics (e.g. [4±6]). In the aggregate, studies indicate modest efficacy of
conventional agents, with a high likelihood of toxicity, which usually limits
their use. There is therefore great interest in the impact of the atypical
antipsychotics. The important paper of Katz et al [7] is referenced, but not
the more recent data from DeDyn et al [8], also regarding risperidone, or the
fairly large open experience trial with quetiapine [9]. There are new data,
available so far only in abstract form, regarding the use of olanzapine [10].
In the aggregate, the data suggest efficacy of atypicals as a class for treat-
ment of psychotic features in dementia, although there are no prospective
trials yet specifically addressing this issue (all have included patients with
mixed behavioural features). There are no head-to-head studies of atypical
antipsychotics, so that it is difficult to indicate superiority within this class.
The limited data regarding comparison of atypicals with conventional anti-
psychotics come from the study of DeDyn et al [8], suggesting modest
superiority of risperidone over haloperidol in terms of tolerability and
efficacy. It will be useful to clarify both the issue of class superiority and
within-class superiority in the future.

Behavioural signs and symptoms that go beyond depressive or psychotic
features have also been the object of considerable therapeutic investigations.
These generally focus on ``agitation'', which may be defined simplistically
as inappropriate verbal, vocal or motor activity unexplained by apparent
needs or confusion.

The available data indicate that antipsychotics as a group can show
benefit for agitation, either associated or not with psychotic features. The
literature regarding non-antipsychotic medications includes five placebo-
controlled studies of different anticonvulsants, a small number of studies of
antidepressants, fewer yet regarding anxiolytics, and a variety of other
agents with less foundation [11]. The evidence suggests, but does not
prove, that alternatives to antipsychotics can be deployed. As data accrue
regarding these different therapeutic approaches, we will have a clear sense
of exactly how and when they should be deployed. In the meantime,
clinicians are forced to deal with real world patients, and may be guided
to a certain extent by consensus guidelines, in the absence of definitive
data [1].

We also have relatively new tools to treat the dementia itself. Cholinester-
ase inhibitors were developed primarily for relief of cognitive dysfunction
in AD. They are the only class of agents to have consistently demonstrated
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efficacy in well-controlled multicenter trials, and that are approved by
numerous national regulatory authorities. A wide range of other com-
pounds have been tested in experimental animals, but the majority of
these have had only modest, non-significant or inconsistent effects in clin-
ical trials. Samuels and Davis do an impressive job in summarizing the
literature regarding the impact of cholinesterase inhibitor therapy. Further,
they help shift the discussion away from a focus on short-term benefit,
which certainly does occur in a substantial minority of patients, to subtler
but equally important questions. The duration of beneficial effect of this
class of agents has not been fully delineated, because the length of trials
have usually been 3±6 months. Data are emerging from long-term open
studies suggesting that progression of disease assessed by worsening of
cognitive function, functional status, or global ratings of dementia appears
to be ameliorated by chronic cholinergic therapy. Positive data from 1-year
placebo-controlled trials are pending. The point is not proven, but clinicians
and advocates will be well served to pay attention to the real possibility that
the trajectory of AD can be favourably affected by this class of agents, in
addition to the well-established short-term benefit. Put differently, given the
fact that there is a substantial likelihood of easily discernible short-term
benefit, and mounting evidence of possible long-term benefit, it is becoming
increasingly hard to justify not treating patients with AD.

As the role of cholinesterase inhibitors becomes well established, treat-
ment research goals have shifted from symptomatic improvement to mod-
ification of clinical course or even delay of onset of AD [12]. Basic and
preclinical evidence suggests the potential benefit of treatments such as
vitamin E and selegiline, supported by limited clinical trials data. The
presumed mechanism of action involves antioxidative properties, although
selegiline may have other disease-modifying properties (e.g. neurotrophic).
There is evidence suggesting a role for estrogens in the maintenance of
normal brain function, as well as evidence suggesting that the loss of estro-
gen may play a role in cognitive decline and the development of AD.
Epidemiologic studies and very small controlled clinical trials suggest that
estrogen replacement therapy may possibly delay the onset of AD, although
the point is not proven. Finally, epidemiologic data suggest that anti-inflam-
matory medications may influence the time of onset of AD. This is sup-
ported by reasonable scientific evidence indicative of a role of altered
inflammatory processes in AD. Clinical trials data are limited in extent. As
Samuels and Davis point out, the early returns on treatment of AD with
anti-inflammatory agents are not particularly encouraging, although
numerous trials are still ongoing. Their role in prevention or delay has yet
to be delineated.

The long wait for meaningful therapeutics for the dementias is over. The
steady drumbeat of new treatment developments is setting the pace for
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advances in the recognition, diagnosis and management of dementia. We
know a great deal about how to manage the behavioural manifestations. The
first and second generation cholinesterase inhibitors are available and new
ones are coming to market rapidly. Agents with the potential to modify the
course of dementia or delay onset are actively being developed, and defini-
tive studies will give us powerful information about the extent to which
disease modification or delay will become a reality. This disease and these
data require our attention.
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4.2
Treatment of Dementia: Where Do We Go from Here?

Davangere P. Devanand1

Samuels and Davis provide a comprehensive and balanced review of the
available data on a variety of treatments for patients with dementia, though
there are a few minor omissions, e.g. Ginkgo biloba is widely used and there
are some supporting, though limited, data. I will raise a few points about
issues that arise from the extant research database, and discuss where we go
from here.

What is the right cognitive instrument to use? To assess change, the Clinical
Dementia Rating (CDR) sum of boxes and the Clinician Interview Based
Impression (CIBI) are excellent global measures. The cognitive subscale of
the Alzheimer's Disease Assessment Scale (ADAS±Cog) has become the
most widely used scale to assess cognitive change in pharmacotherapy trials
in dementia, and research with the cholinesterase inhibitors has established
its utility for this purpose. However, there are few data comparing the use
of other potentially useful scales or neuropsychological tests in such trials.
This is not an argument against the ADAS±Cog; rather, as research expands
into the use of other compounds and non-Alzheimer's dementias become
the target with some of these newer agents, it is possible that other neurop-
sychological tests and rating instruments will be more sensitive to treat-
ment-induced change. For example, there are data suggesting that nicotinic
compounds may improve attention and arousal to a greater degree than
memory test performance, and targeted neuropsychological tests are
needed to pick up this type of change [1]. Interestingly, the research data-
base comparing the utility of different activities of daily living (ADL) and
behavioural scales in clinical trials in dementia is much greater than what is
available with respect to cognitive assessment.

Effect size and cost-effectiveness. The major limitation of the current crop
of available treatments for dementia is that the magnitude of the effect
size, regardless of compound, is small. Many physicians have become
disenchanted with the cholinesterase inhibitors, because the clinical effects
have turned out to be much smaller in magnitude than what they had
imagined. So these drugs, which can be effective, even if modestly and
in subgroups of patients with dementia, appear to be under-used as a
result. Perhaps one lesson from this experience is that overselling the effect
size can boost medication use in the short run, but backfire in the long run,
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when physicians become disappointed and stop prescribing the agent alto-
gether.

Cost-effectiveness becomes crucial when the effect size is small. As
Samuels and Davis point out, there are data suggesting that the use of
cholinesterase inhibitors can be cost-effective. However, there are many
ways in which both costs and effectiveness can be measured, and the debate
about the cost-effectiveness of medications with small effect sizes remains to
be fully resolved.

Mild cognitive impairment. Many of the same agents used to treat dementia
are now being studied to treat patients with mild cognitive impairment, i.e.
patients who fall between ``normal'' and ``dementia''. Clinically, this is a
very heterogeneous group of patients, but the trials to date have tended to
focus on patients with CDR 0.5, ``questionable dementia'', whose clinical
presentation and neuropsychological test performance often suggest very
early Alzheimer's disease. If the scope of sample selection is extended
beyond this narrow group of patients, it would be interesting to see if
potentially broad-spectrum agents like vitamin E and estrogen have an
advantage over other agents that are selective for memory loss. This issue
is assuming growing importance because, as the population ages, many
people would prefer to take one or two agents that work against aging-
related changes in a variety of organs and not restrict themselves to a
cognitive enhancer.

Treatment of psychiatric symptoms in dementia. Most clinicians use psycho-
tropic agents to treat depression or psychosis or behavioural dyscontrol
in dementia. However, with the possible exception of the use of antipsychotic
medications to treat psychosis and behavioural dyscontrol, the data support-
ing the use of psychotropic medications in dementia is very limited. In this
context, the finding that cholinesterase inhibitors may be effective in treating
psychopathology in dementia is intriguing. The data suggest that these agents
may improve apathy and depression more than behavioural dyscontrol, but
there have been no direct comparisons between cholinesterase inhibitors and
any psychotropic medication. Clinically, it is common to see patients on
cholinesterase inhibitors develop frank psychotic features, as well as severe
agitation and aggressive behaviour. Therefore, in the absence of direct com-
parison trials between cholinesterase inhibitors and psychotropics, it is pre-
mature to recommend them as a primary treatment for any symptoms of
psychopathology in dementia. From a clinical perspective, identifying and
following specific target symptoms of psychopathology can sometimes be
more useful than relying on rating scales.

There have been few treatment studies of non-Alzheimer's dementias,
such as Lewy body disease, both in the cognitive and non-cognitive
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treatment domains. The improved accuracy in clinical and investigative
diagnostic methods should facilitate the conduct of such studies in the
future.

New directions. In addition to pursuing current therapies alluded to in the
review, new directions include preventing amyloid accumulation or block-
ing tau protein aggregation. Recent basic science developments suggest that
these notions [2], which seemed very distant only a few years ago, may well
turn into reality in the near future, thereby transforming the treatment of
dementia as we know it.
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4.3
The Future of Alzheimer's Pharmacotherapeutics

Elaine R. Peskind1

Samuels and Davis provide a scholarly review of the cholinesterase
inhibitors and antioxidants, including vitamin E. This commentary briefly
discusses some other emerging issues in Alzheimer's disease (AD)
pharmacotherapeutics.

Ginkgo biloba. Extracts of the leaf of the Ginkgo biloba tree have been used in
traditional Chinese medicine for thousands of years for their believed ben-
efits to the brain. Preclinical data suggest that such extracts may have
antioxidant, anti-inflammatory, and stimulant properties. Because of gink-
go's popular appeal as a ``natural remedy'' and its widespread use by older
persons, both with and without dementia, to promote cognition, placebo-
controlled trials have been undertaken. A recent large-scale, double-blind,
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randomized trial of EGb 761, a standardized concentrated extract of Ginkgo
biloba, was evaluated for safety and efficacy in a 52-week trial in patients
with AD and vascular dementia [1]. Very small but statistically significant
differences favouring Ginkgo biloba were found on the Alzheimer's Disease
Assessment Scale±Cognitive subscale (ADAS±Cog), but no difference was
found on a clinical global impression of change. The very high dropout rate
and other questions regarding design of the study and interpretation of the
results necessitate replication before ginkgo can be considered a treatment
for the cognitive deficits of AD. In addition, significant safety issues are
raised by ginkgo's potential effects on blood-clotting mechanisms, and by
the lack of federally-regulated safeguards for both drug potency and purity.
At this time, ginkgo can not be recommended as safe and effective treatment
for the cognitive deficits of AD.

Estrogen replacement therapy (ERT). The epidemiologic evidence suggesting
that ERT may be effective in the treatment of AD is discussed in detail by
Samuels and Davis. However, recent data from a large, multicenter, rando-
mized trial performed by the Alzheimer's Disease Cooperative Study
(ADCS) indicate no benefit with respect to either symptomatic improve-
ment or slowing of progression in women patients who have already devel-
oped AD [2]. ERT may still be beneficial for delaying onset of AD in
postmenopausal women; data from large, randomized primary prevention
trials are not yet available. At this time, it appears that the diagnosis of AD
itself is not an indication for ERT. However, other well-demonstrated health
benefits of ERT should still be considered in individual women with AD
(reviewed in [3]).

Anti-inflammatory agents. Similar epidemiologic data to those for estrogen
have suggested a 50% reduction in relative risk of AD in persons who have
received 2 or more years of treatment with non-steroidal anti-inflammatory
drugs (NSAIDs) (reviewed in [4]). Such a protective effect was not observed
for aspirin or acetaminophen. Recent data from an ADCS multicenter study
of the anti-inflammatory steroid prednisone failed to demonstrate efficacy in
improving cognition or delaying progression in AD [5]. Large, multicenter,
randomized trials of NSAIDs, including the selective COX-2 inhibitors, are
currently underway. Because NSAIDs are associated with significant risk of
peptic ulcer disease and hypertension, they are not at this time recommended
for AD patients who have no other indication for these agents.

Utilizing the immune system to alter �-amyloid (AB) deposition. In a novel
approach [6], mice with an amyloid precursor protein (APP) transgene,
which highly overexpress APP and have profound amyloid plaque deposi-
tion by 18 months of age, were immunized with A� 1±42. Immunization
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early in life largely prevented formation of amyloid plaques and abnormal
neurites and decreased the inflammatory response. Immunization at 11
months of age, when substantial plaque deposition has already occurred,
resulted in drastic reductions in progression of amyloid plaque formation,
reduction in abnormal neurites, and a slowed inflammatory response.

Many questions remain regarding the utility of this approach for human
disease. The APP-overexpressing mouse is only a partial model of AD;
although these mice develop abundant amyloid pathology, they do not
develop neurofibrillary tangles, undergo neuronal loss, or have behaviour
changes suggestive of a dementing disorder. In addition, the mouse strain
used in these experiments is not immunocompetent; similar immunization
strategies in humans may be limited by the development of antigenic
tolerance or induction of an autoimmune response. These caveats having
been made, this approach may present significant therapeutic potential, and
initial safety studies in humans will soon be undertaken.

Protease inhibitors. Cleavage of APP at the �-cleavage site is a critical step in
the formation of amyloidogenic A�. The recent identification of the �-
secretase, termed BACE (or �-site APP-cleaving enzyme) [7], presents a
new target for AD pharmacotherapeutics. Design of protease inhibitors
which prevent �-cleavage may potentially prove beneficial for treatment
and possibly prevention of AD.

Alteration of risk factors. AD has been demonstrated to be associated with
elevations of serum and cerebrospinal fluid homocysteine (8±10), even in
the presence of normal vitamin B12 and folate levels [11]. Possible mechan-
isms for a role of homocysteine in the pathobiology of AD include: vascular
damage; increased platelet, monocyte, and polymorphonuclear cell adhe-
siveness; generation of oxidative free radicals; and excitotoxicity via agonist
activity at the NMDA receptor. Supplementation with folate and vitamins
B6 and B12 results in a 30% reduction in homocysteine levels and has been
proposed as a strategy to alter the risk and/or slow progression of AD.

Cerebrovascular and cardiovascular disease are additional risks for the
expression of AD. Neurobiologic evidence supporting the use of lipid low-
ering agents for treatment or prevention of AD includes a protective effect of
statins against neurotoxic effects of A� in vitro [12].
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4.4
Outcome Measures and Ethical Issues in the Pharmacotherapy of

Alzheimer's Disease

Gunhild Waldemar1

The advent of pharmacological treatment for Alzheimer's disease (AD) has
already been of significant importance to patients, caregivers and clinicians.
Although a symptomatic effect on functional measures has been demon-
strated for several cholinesterase inhibitors, a number of clinical and ethical
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issues are still unsolved. In their thorough review, Samuels and Davis
discuss recent advances in pharmacotherapy for AD, with a main emphasis
on cholinesterase inhibitors. This commentary focuses on the challenges of
defining relevant outcome and efficacy measures for a gradually progres-
sive disorder like AD. It then deals with practical and ethical issues in the
adaptation of efficacy measures from clinical trials to clinical practice. In
closing, the commentary considers ethical perspectives in the drug treat-
ment of cognitive disorders.

Outcome measures. The demonstration of the efficacy of cholinesterase
inhibitors depends on statistically significant improvement in a cognitive
measure and a global functional measure when compared with placebo. The
limitation of this design is that it measures symptomatic improvement and
not delayed progression. With the advent of drugs with other mechanisms
of action which may potentially alter the course of the disease, there is a
need for methods to demonstrate slowing of the disease process. The Inter-
national Working Group on Harmonization of Dementia Drug Guidelines
[1] has suggested two clinical trial protocols for the demonstration of slow-
ing of disease: the randomized start and the randomized withdrawal
design. The latter was commented on by Samuels and Davis in their com-
parison of cholinesterase inhibitors. For a drug to have modified the biolo-
gical progression of the disease, the slope of the efficacy curve for the
withdrawal group should be at least parallel with that of the placebo
group. If the lines converge, the drug has an effect on symptomatic progres-
sion only [1]. There may be differences in the time for the withdrawal group
to reach the level of the placebo group, and in this context it is a limitation of
most drug trials that the randomized withdrawal period has lasted for only
a few weeks. There are no published clinical data which prove that
cholinesterase inhibitors modify the biological progression of disease. How-
ever, preliminary data from a Nordic long-term double-blind placebo-con-
trolled donepezil study [2] suggest that the significant symptomatic
improvement on functional measures lasts for at least 1 year, confirming
the observations in previous open-label continuation studies. The use of
biological markers for measurements of disease progression will be crucial
in future drug trials of disease modifying agents. However, the relevant
chemical and brain imaging markers still need further methodological
development.

Even when considering symptomatic improvement only, there are a num-
ber of unsolved questions in the definition of outcome. How much is required
for a symptomatic effect to be clinically relevant? In a disease with relentless
progression of symptoms, what is a clinically relevant duration of sympto-
matic effect? Will patients benefit from treatment even when there is no initial
improvement on functional scales? Are all patients responders? If not, how
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can we define a responder? The results of ongoing trials will provide us with
evidence-based answers to some of these still unsolved issues.

From clinical trial to clinical practice. Samuels and Davis discuss the con-
siderations associated with the choice of the cholinesterase inhibitor for an
AD patient, but the clinician is faced with many other practical questions.
Which patients are eligible for a treatment trial? How can treatment effect be
monitored in the clinical office? When should treatment be stopped? Now
that medication is becoming more widely available, many patients will be
seen by their general practitioners. The wide array of functional scales used
by a team of clinicians in clinical trials will not be feasible in general
practice. Suggestions for a smaller battery of scales vary, and many clini-
cians rely on a ``holistic impression'' obtained from unstructured interviews
of patients and caregivers. There is a need for validation of brief and feasible
monitoring and evaluation programs for patients receiving drug treatment
for AD. Harvey [3] reviewed a sample of guidelines for the drug treatment
of AD, and found substantial variations in recommendations, which were
most often based on consensus opinion rather than evidence. Recommenda-
tions varied as to dosage adjustments, scales to be used for monitoring and
criteria to continue or to discontinue treatment.

In the recent dementia guidelines from a European Federation of Neuro-
logical Societies (EFNS) Task Force Working Group [4], it was recommended
that a therapeutic trial with an acetylcholinesterase inhibitor be considered
in patients with mild to moderate AD. If a trial is given, there should be a
caregiver who can assist in administering the treatment. Therapeutic and
side effects should be monitored periodically and discontinuation of treat-
ment be considered when there are no signs of benefit. Treatment with
vitamin E, or other anti-dementia drugs, was not recommended on a routine
basis. Vitamin E is not registered for use in AD, and the results of the 2-year
randomized placebo-controlled trial [5] were equivocal, with a statistically
significant benefit over placebo only after post-hoc correction for an accid-
ental bias in the pre-treatment randomization of patients.

Ethical issues. In clinical practice, the prescription of drug treatment with a
cognitive enhancer must go hand-in-hand with other (non-pharmacologi-
cal) therapies, with careful information to the patient and caregiver, with
careful discussions with the patient and caregiver on the range of treatment
possibilities and on the range of possible treatment effect, and with support
to the caregiver when needed. The advent of drug treatment has raised new
ethical issues in AD management: while cognitive enhancement is often a
valid goal, it shall not dominate over quality of life. Some patients regain
insight along with renewed anxiety on treatment with cognitive enhancing
medication [6]. We have not given enough attention to the point at which
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medication should be stopped or not initiated. These and other ethical
issues will be even further augmented when future drug treatments for
mild cognitive impairment and disease modifying agents for AD come
into clinical practice.
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4.5
From Bench to Bedside: How to Treat Dementia

Serge Gauthier1

The review on pharmacological treatment of dementia by Samuels and
Davis illustrates the value of the ``bench to bedside'' principle of Walter
Penfield. Indeed, the cholinergic hypothesis was developed from brain
biopsy and post-mortem measurements of reduced choline acetyl transfer-
ase activity in the brains of patients with Alzheimer's disease (AD), com-
plemented by animal models of lesions in selected nuclei and nerve tracts
leading to central cholinergic depletion and behavioural deficits, and
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human pharmacologic experimentation in young and old volunteers. It was
thus predicted that cholinergic supplementation in patients with AD would
lead to improvement in some of their symptoms.

The observable improvement in randomized clinical trials (RCT) and in
clinical practice using cholinesterase inhibitors (CIs) as monotherapy is real
[1]. Unfortunately, the amount of benefit for individual patients is not
predictable a priori from clinical or biological features, and each patient in
mild to moderate stages of AD should be offered a therapeutic trial with a
CI after control of concomitant disorders such as depression, with careful
follow-up to determine tolerance and efficacy [2]. Furthermore, the
improvement above the starting point is transient, in the order of 9
months, as demonstrated by the 1-year Nordic placebo-controlled study
using donepezil [3], since CIs were developed primarily for symptomatic
control via transmitter replacement. Trial designs to prove disease modifi-
cation using amyloid anti-aggregating, antioxidants and anti-arthritic
drugs will differ from the parallel placebo-controlled 3±6 month pivotal
studies followed by open-label extensions used with CIs [4]. Combination
studies with CIs and disease-modifying drugs will also have to be done to
confirm their safety and additive benefit [5]. In reference to Samuels and
Davis' practice of adding vitamin E 2000 IU a day to CIs, there is no
consensus as to the value of this combination, at least among experts in
Canada [6].

We still have unanswered questions about the value of CIs in non-cogni-
tive aspects of dementia. The ``draft guidelines'' issued by the Food
and Drug Administration in 1990 [7] have helped move the field of RCT
in AD forward, although the statement that behavioural manifestations of
AD were ``pseudospecific'' has delayed the interest in non-cognitive aspects
of dementia by industry. A systematic effort at harmonization of dementia
drug guidelines has been spearheaded by Peter Whitehouse [8], and
has led to major initiatives towards trial designs and outcome variables,
applicable not only to AD but also to vascular dementia [9]. The Inter-
national Psychogeriatric Association has also been proactive in defining
behavioural and psychological signs and symptoms of dementia [10].
Finally, investigators are now reanalysing the data generated from pivotal
RCT to understand better the response of neuropsychiatric symptoms to
CIs [11].

As more CIs become available for regular prescription use by physicians
caring for patients with AD, the issues raised by Samuels and Davis about
effectiveness and safety will be quite relevant. As for selecting a serotonin
reuptake inhibitor, the ease of use (particularly with patients living alone),
tolerability (particularly in small body weight women) and familiarity of
the clinician with a given compound will play an important role. The
clinical relevance of pharmacological characteristics, such as selectivity for
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acetylcholinesterase vs. butyrylcholinesterase, and reversibility vs. pseudo-
irreversibility of enzyme inhibition has not been established [12].

Clinicians caring for patients with AD should feel optimistic about the
possibility of improving symptoms, from depression to cognition and beha-
viour, as well as delaying loss of functional autonomy, using the best drugs
available to them. This is not a substitute for careful diagnosis and follow-
up, but rather an important component of the global management of
dementia.
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4.6
Some Limitations in the Drug Treatment of Alzheimer's Disease

Brian E. Leonard1

Samuels and Davis have comprehensively reviewed the choices of drugs
that are currently available in the United States for the treatment of Alzhei-
mer's diseas (AD). In addition, they have briefly considered drug treatments
for Lewy body and vascular dementia, and AIDS-associated dementia. The
review will be particularly useful to practising physicians, as the authors
have included details of the pharmacokinetic profiles of the drugs dis-
cussed, their clinical effectiveness and their safety. However, there are
several areas of potential therapeutic importance that are omitted from the
review and will be considered in this commentary.

Drug development for the treatment of AD has focused on cholinergic
agents, which have been based on defects in the cholinergic system that are
associated with age-related cognitive decline, described by Bartus and co-
workers [1]. These pioneering studies demonstrated that muscarinic recep-
tor antagonists such as scopolamine induced a memory deficit in young
monkeys that resembled those changes seen in aged monkeys. Similar
learning and memory deficits were also shown to occur in humans treated
with scopolamine, which laid the basis to the hypothesis that a defect in the
cholinergic system was responsible for the cognitive decline associated with
ageing. The subsequent discovery that there was a marked degeneration of
the forebrain cholinergic system in patients with AD [2] laid the foundation
for the use of drugs that enhanced cholinergic function for the treatment of
this condition. Experimental studies in marmosets, in which lesions of the
medial septum and basal forebrain (the main cholinergic regions in the
brain) resulted in cognitive impairment [3], gave further support to the
cholinergic hypothesis.

Despite the seductive nature of this hypothesis, there is evidence that loss
of the basal forebrain cholinergic neurons does not result in impaired
learning and memory, at least in those experimental procedures used to
model human cognitive function. Cholinergic depletion produced by
lesions of the basal forebrain is frequently much greater than those seen
even in the most advanced cases of AD. Furthermore, such experimentally
induced neuronal loss results in a disruption of attention rather than mem-
ory as such [4], and experimental studies show that selective forebrain
lesions fail to produce the full spectrum of cognitive deficits observed in
AD, even though they mimic the defects in attention that commonly occur
in the disease [5]. Thus, animals with selective forebrain lesions may pro-
vide a model system in which drugs may be tested for the correction of
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attentional defects, but they do not model cognitive decline and memory
deficits that characterize the disease. This is confirmed in clinical studies in
which tacrine was shown to ameliorate attentional deficits in AD [6], but
which failed to show that the drug improved the memory of these patients.
This may account for the limited efficacy of cholinergic agonists and antic-
holinesterases in the symptomatic treatment of AD patients.

Another aspect which requires attention when extrapolating from experi-
mental studies to patients concerns the impact of the cognitive status of the
patient on the drug response. The basic assumption which continues to
drive drug development is the principle of the ``magic bullet'', in which it
is assumed that the correction of the primary neurochemical defect by a
drug will improve all aspects of cognition. With regard to the central
cholinergic system, for example, there is experimental evidence to show
that drug-induced increases in acetylcholine release only occur when the
cholinergic system is activated; the cholinergic pathways remain ``silent''
unless cognitively dependent neuronal inputs activate the cholinergic sys-
tem [7]. These observations could be important in differentiating between
patients who respond, or fail to respond, to cholinomimetic treatments, as
the cognitive variables which contribute to the efficacy of these drugs are
seldom considered. Clinical evidence to support this view is provided by
the effects of mental exercise on cognitive function in both elderly and
demented patients [8].

In addition to the use of anticholinesterases in the treatment of patients
with AD, research has also been directed to selective agonists of cholinergic
receptors in the brain, in particular the M1 receptors. The use of the older
muscarinic agonists, such as bethanechol and arecholine, was precluded by
their short half-lives, low brain penetrability and high incidence of side
effects. Several novel drugs (for example, PD 151832) are now in develop-
ment which possess selectivity for the M1 receptors, are orally active and
display a large separation between their pharmacological effects and their
side effects [9]. A potentially important sequel to the discovery of such
drugs lies in the experimental observation of a possible link between mus-
carinic receptor stimulation and the production of soluble amyloid precur-
sor protein (APP), a process which could lead to a reduction in b-amyloid
peptide (b A4). These studies have shown that M1 and M3 activation
increases soluble APP synthesis [10]. If these observations are confirmed
by in vivo studies and subsequent clinical trials, the application of choliner-
gic agonists could be of considerable therapeutic value in the future.

The role of nicotinic receptors may also be of importance in the aetiology of
AD. There is evidence that the density of the post-synaptic nicotinic receptors
is decreased in the brains of AD patients, even though the post-synaptic
muscarinic receptors are largely preserved [11]. Thus, the restoration of
nicotinic receptor function may be useful in the treatment of some of the
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cognitive defects, and there is some evidence from the studies of the effects of
transdermal nicotine patches in patients to support this view [12]. Although
the side effects and addiction liability have precluded the clinical develop-
ment of nicotine agonists, the discovery of subtypes of the nicotine receptor,
some of which do not participate in the expression of the nicotine cue [13],
may be an important finding for the future development of such drugs.

In their review, Samuels and Davis have provided evidence that post-
menopausal estrogen deficiency may contribute to cognitive dysfunction, a
condition which may be attenuated by estrogen replacement. There is also
evidence that estrogen replacement in the normal aged has beneficial effects
on cognitive function. The possible link with the cholinergic system is
provided by the experimental observations that estrogens enhance the
activity of the high-affinity choline transporter in the brain and, in addition,
increase choline acetyl transferase (leading to increased acetylcholine synth-
esis) in the forebrain [14]. There is also evidence that estrogens may help to
prevent degenerative changes in the forebrain cholinergic neurons. Thus,
estrogen receptors are known to be co-localized with neurotrophin recep-
tors, which may act to preserve these neurons from age-related degenerative
changes [15]. Estrogen replacement following the menopause may therefore
have a protective effect, not only due to the enhancement of cholinergic
function but also by increasing the activity of trophic factors that protect
against neuronal loss. Somewhat surprisingly, little research appears to be
published whereby modified estrogens that lack the harmful side effects
associated with the conventional drugs are being developed for treating the
cognitive decline associated with normal ageing and dementia. This indirect
approach to enhancing nerve growth factor function could be more ther-
apeutically acceptable, as there is evidence that the direct application of
peptides with nerve growth factor activity causes severe side effects in
patients with dementia [16].

In conclusion, the development of drugs to treat the main symptoms of
AD has largely focused on cholinergic replacement therapy, with relatively
modest success. Preclinical research has undoubtedly been hampered by the
inadequacy of animal models, as well as the unpredictability of the clinical
trials and the limited value of the diagnostic procedures currently available.
Although the production of transgenic mice which overexpress b-amyloid is
an interesting development in animal modelling, it still has to be proven
that this abnormal protein is the main cause of AD. This area has been
reviewed recently by Heininger [17]. Clearly there is still a long way to go
before effective drugs are discovered that will prevent the broad degenerat-
ive changes in the brain that characterize AD, but already there are useful
developments which may lead to a better control of the symptoms of the
disease, particularly if the treatments are started early. The development of
sensitive diagnostic tests would undoubtedly aid this progress.
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4.7
Issues Regarding the Pharmacotherapy of Dementia

Krista L. LanctoÃt1

The review by Samuels and Davis provides an overview of treatments
for both cognitive and non-cognitive symptoms of dementia. While this
practical review generates excitement that there are now treatments for
dementia, it clearly highlights the need for additional research in targeted
areas.

Issues in pharmacoeconomics. Tacrine and other cholinesterase inhibitors
may decrease caregiving costs, as outlined in the review. Arguments that
these medications delay institutionalization and are therefore cost-saving do
not consider the economic impact on the family caregiver. There are many
issues to be considered. Valuing the treatment outcome is difficult. Our own
willingness-to-pay survey has suggested that even the small symptomatic
relief from cholinesterase inhibitors is valuable to family caregivers [1].
Conversely, there may be increased use of medical resources, lost wages
and additional utilization of home care, respite care and community
resources. Quality of life of the caregiver may also suffer. When the societal
perspective is adopted and both direct and indirect costs are measured, cost-
effectiveness models suggest that donepezil may be cost-neutral [2±4].
However, these models are hampered by inadequate information. None of
the cost or utility information was collected during the clinical trials. The
models all used cognitive data from short-term clinical trials to predict long-
term economic savings. Cognitive measures may be a poor predictor of
economic outcome. There is still a need to demonstrate conclusively that
current treatments deliver relevant health outcomes at a cost that is justified
with respect to both alternative treatments and alternative uses of resources.
Prospective economic evaluations of symptomatic treatments for dementia
are warranted.

Pharmacotherapy of behavioural disturbances. The review mentions that cur-
rent treatments for the behavioural and psychological symptoms of demen-
tia (BPSD) arise from clinical trials and from extrapolation from other
psychiatric illnesses. This information forms the basis for current treatment
recommendations. Current treatment algorithms [5] categorize patients
clinically by the presence of a given symptom, with or without an under-
lying cause (e.g. aggression due to psychosis). Unfortunately, these re-
commendations are not supported by current evidence. The first problem
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is demonstration of efficacy. Conventional antipsychotics have the largest
body of literature supporting their use. In fact, randomized controlled trials
of conventional antipsychotics show limited efficacy and an important
placebo response rate [6]. This lack of efficacy may partially reflect metho-
dological issues with these older trials [6]. Other psychotropic medications,
such as antidepressants, atypical antipsychotics, beta-blockers, hormones,
lithium, benzodiazepines and anticonvulsants have also been assessed [7].
Second, specific drug-responsive behaviours for each medication are
unknown, and may not exist. Overlapping drug-responsive behaviours
have been reported for each medication evaluated [7,8]. Since many of the
behaviours themselves overlap, selecting on the basis of the presence of a
single behaviour will not provide homogeneity of the patient population.
Furthermore, the cause of most behaviours is unknown. Therefore, treat-
ment suggestions based on behaviours are not evidence-based and may not
be useful to the clinician.

Rational treatment is limited by the fact that the neurobiology of BPSD
is not well understood. It has been suggested that alterations in neuro-
transmitters other than acetylcholine may be responsible for many non-
cognitive symptoms [7,9]. For example, our own work suggests that
agitated aggression in severe Alzheimer's disease may be related to
hyperresponsivity of the serotonergic system [10]. A neurotransmitter-
based approach will offer information that, for now, can be more closely
linked with treatment options. Novel ligands for neuroimaging make this
increasingly feasible. This approach may eventually lead to the identifica-
tion of behavioural subtypes which may be better linked to treatment
outcome.

Behavioural disturbances in dementia with Lewy bodies (DLB). As stated in
the review, patients with DLB may benefit from cholinesterase inhibitors,
as demonstrated by cognitive improvement following tacrine. In theory,
behavioural disturbances may also benefit from cholinesterase inhibitors.
For example, hallucinations in DLB have been linked to cholinergic dysfunc-
tion [11,12]. When we treated seven patients diagnosed with DLB
with donepezil to determine its effect on managing behavioural disorders
[13], five patients showed improvement in behavioural symptoms. Halluci-
nations were improved in three of five patients with these symptoms,
and delusions were improved in four of four patients. Responders
also showed marked improvement in agitation, depression, apathy and
irritability. Effective treatment of behavioural disturbances associated
with DLB may be limited by side effects. In this case series, four patients
reported side effects and two discontinued therapy. The neurobiology of
other dementias such as DLB is not well understood, hampering treatment
efforts.
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4.8
Treatment of Cognitive and Non-cognitive Disturbances in Dementia

William Samuel1 and Dilip V. Jeste1

Dementia has many possible causes, the most frequent being Alzheimer's
disease (AD). A high proportion of AD patients have non-cognitive beha-
vioural disturbances, such as agitation (80%), psychosis (30±50%), or
depression (20±30%). Jeste and Finkel [1] maintain that psychosis in patients
with AD is a distinct entity, different from primary psychotic disorders such
as schizophrenia, and has its own set of diagnostic criteria. A comprehen-
sive review of pharmacological therapies in dementia which gives careful
attention to potential problems and pitfalls is a very welcome addition to the
literature in this area.

In AD and the closely-related dementia with Lewy bodies (DLB), acet-
ylcholinesterase (AChE) inhibitors offer the most effective available therapy
for cognitive impairment and may also improve psychosis and agitation [2].
Their usefulness is, however, often limited by undesirable side effects such
as hepatotoxicity (most prominent with tacrine), muscle weakness (metri-
fonate) or intense gastrointestinal disturbance (rivastigmine, galanthamine).
All of these substances may prolong the action of succinylcholine anesthesia
or potentiate the action and toxicity of cocaine or anesthetics of similar
chemical structure. The AChE inhibitor with the most favourable balance
between cognitive improvement and undesirable side effects appears to be
donepezil, which seems also to have a particularly beneficial effect on
cognition, as well as agitation, and psychosis, in DLB as compared to
``pure'' AD patients [3]. The greater responsiveness of DLB patients to
donepezil could be due to their greater absolute deficit in neocortical choline
acetyltransferase activity, found in some studies [4].

Until recently, the most common treatment for psychosis and agitation in
dementia patients has been conventional or ``typical'' neuroleptics such as
haloperidol. Yet, these drugs have been found to be only modestly more
effective than placebo and can produce the particularly problematic side
effect of tardive dyskinesia, a potentially persistent movement disorder seen
in 30% of elderly patients so treated [5]. Fortunately, the newer atypical
antipsychotics offer an alternative means of managing dementia complic-
ated by psychosis or severe agitation. Two large-scale multisite trials of
risperidone in nursing home patients and one similar study of olanzapine
reported that these drugs were significantly more effective than placebo
while having a relatively low risk of side effects. Quetiapine also appears
to be efficacious and safe in elderly patients with psychotic disorders,
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including psychosis associated with dementia [6]. It is nonetheless apparent
that even the atypical antipsychotics have a risk of certain adverse effects in
elderly individuals with dementia and, therefore, need to be prescribed in
much lower dosages than those administered to younger adults [5]. The
literature on the use of psychotropic medications other than antipsychotics
for the treatment of psychosis and agitation in dementia is limited, but
suggests that anticonvulsants and antidepressants may be useful in non-
psychotic agitation in this patient population.

Returning to the topic of treatments for the cognitive impairment in AD,
there have been several reports of an inflammatory component of the dis-
ease process in brain tissue. Large-scale retrospective studies have found
that exposure to non-steroidal anti-inflammatory drugs (NSAIDs) reduces
the risk of developing AD [2], but they are not routinely prescribed for this
purpose due to concern for occasionally severe gastrointestinal side effects.
For female patients, estrogens offer a comparable mix of potential benefits
and hazards. Post-menopausal estrogen therapy for at least 1 or 2 years
seems to reduce the likelihood of developing AD, but treating already-
demented female patients with estrogens may or may not significantly
improve their cognition [2]. While estrogen supplementation in combination
with progestins offers general health benefits to post-menopausal women,
there is a downside of mildly increased risk of endometrial and breast
cancer. Among AD patients of both sexes, other sources of endocrine dys-
function, such as hypothyroidism, must also be considered and ruled out.
Treatable nutritional deficiencies (e.g. of vitamin B12) must be corrected, and
there is evidence of a mild therapeutic benefit from high daily doses of
vitamin E [7]. Due to a relative excess of cortisol over dehydroepiandroster-
one (DHEA) production by the adrenals that is sometimes seen in AD,
DHEA and other anti-cortisols have been proposed as both prophylactic
and therapeutic agents [8], but there is so far no strong evidence of their
effectiveness. An unconventional therapy, Gingko biloba, mildly improved
cognition in AD patients in at least one placebo-controlled trial, perhaps due
to an anti-platelet effect which maintains blood flow through small vessels
in the brain that are vulnerable to thrombotic occlusion with age [9]. Per-
haps the most exciting new development in AD therapy is the discovery of
the b-secretase that cleaves the amyloid precursor protein (APP) molecule at
one end of the segment that forms b-amyloid. Excess amyloid deposition in
the brain is the leading contender for being the ultimate cause of AD, and
blockade of this process through inhibition of b-secretase or by immuno-
modulatory techniques could offer a potential cure for the disease [10].

One must always consider other causes of dementia besides AD, includ-
ing the pseudodementia of psychiatric depression, which can be amelio-
rated by conventional antidepressants [2]. Impaired cognition due to a large
stroke or the additive effect of several small ones, called vascular dementia,

270 DEMENTIA



appears to be fairly common in the elderly. The main treatment here is
management of stroke risk factors and prophylaxis with an anti-platelet
agent. If the brain suffers no further insults, the cognitive deficit should
not progress, as it does in AD. The dementia characteristic of normal
pressure hydrocephalus is, in theory, treatable with a ventriculoperitoneal
shunt, although this diagnosis is difficult to confirm and the treatment is
fraught with potential complications. The dementia associated with multi-
ple sclerosis (MS) is thought to be due mainly to the cumulative effect of
thousands of axonal transections during the course of the disease and is best
treated prophylactically with immunomodulatory agents (interferon-b 1a
and 1b or glatiramir acetate) approved for use in MS by the United States
Food and Drug Administration (FDA) [11]. The severity of dementia often
seen in human immunodeficiency virus (HIV) infection correlates with the
degree of viremia in the central nervous system (CNS). Treatment is best
directed prophylactically against viral replication using the various FDA-
approved agents now available [12]. An older, more familiar CNS infection,
neurosyphilis, is commonly looked for as a treatable cause of dementia but
rarely found in the post-antibiotic era.

In conclusion, dementia has a variety of causes and has both psychiatric
and cognitive manifestations. Treatments for psychiatric symptomatology
may be applied to any of the dementia subtypes, whereas treatments for
cognitive impairment are often disease-specific. In general, the psychiatric
manifestations of any of these dementia syndromes will likely diminish to
the degree that cognition can be maintained or improved.
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4.9
Are There Concerns About the ``Real World'' Effectiveness and Safety of

Medications for Alzheimer's Disease?

Lon S. Schneider1

Samuels and Davis point out some of the important gaps in our knowledge
of treatment effectiveness for dementia and Alzheimer's disease (AD)
in particular. For example, the aims of the cholinesterase inhibitor trials,
nearly always sponsored by industry, are to assess clinical efficacy in order to
obtain marketing approval, and not to assess actual clinical value or effect-
iveness in the community. To this end, rather sensitive cognitive tests are
used, differences on which show only modest mean effects on scores. It is
difficult as well to assess the impact of cholinesterase inhibitors on daily
function. As illustrated by Samuels and Davis, many instruments for rating
activities of daily living have been used, some of them proprietary, but
differences due to medication, when they occur, are often very small and
their correlation with actual clinical function remains speculative.
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Moreover, the basis on which we assess the usefulness of cholinesterase
inhibitors is largely with clinical trials data that are submitted to regulatory
authorities, and are comprised of that small proportion of AD patients who
are relatively healthy, live with a caregiver and, at an average age of about
72, are significantly younger than the vast majority of people who actually
have AD [1].

The use of patients who are not representative of the overall population of
AD patients is a continuing and largely unrecognized problem, if for no other
reason than that safety data cannot be adequately generalized. For example,
the prescribing information for donepezil indicates very little safety concern
beyond mild gastrointestinal effects, based largely on two clinical trials in
medically healthy AD patients. The cautionary statement, however, men-
tions muscle cramping, fatigue and insomnia occurring with a greater than
5% incidence and at twice the frequency of placebo, and a low level of
accidents and dizziness. Otherwise, the prescribing information implies
that side effects are mild. Perhaps not surprisingly, the publications do not
mention these side effects [2]. Further concern about cholinesterase inhibitors
emerge when it is realized that metrifonate is associated with neurotoxicity,
respiratory depression and bradycardia, and that other cholinesterase inhi-
bitors may be associated with these effects as well as weight loss [3].

Of potential concern is that new clinical trials of donepezil, the most
widely prescribed cholinesterase inhibitor, reveal a substantial incidence
of asthenia, syncope, vertigo and bone fractures, occurring in 5±8% of
patients and at twice the rate of placebo over the course of 1 year (slightly
less for bone fractures) [4]. Unfortunately, there was no assessment of the
incidence of bradyarrhythmias. In another study of nursing home patients
[5], who were, of course, over a decade older than the typical outpatients
included in trials, and who had a much greater frequency of concomitant
medical illnesses, 19% of donepezil-treated patients compared to 10% of
placebo patients suffered significant weight loss over a 6-month period,
losing a mean of 3 kg. In addition to weight loss, asthenia, anorexia,
myasthenia and abdominal pain occurred at nearly twice the rate of placebo
and over 5% of the time. Again, although results are neither fully reported
nor understood, they are a cause for concern about the actual ``real-world''
safety of cholinesterase inhibitors when used in the community. These
potentially unrecognized and significant adverse effects are in addition to
Samuels and Davis' observations on how cholinesterase inhibitors may
affect sleep, cause insomnia, nocturnal awakenings and daytime agitation,
and yet may be unrecognized by physicians. The possibility exists that the
longer a patient is taking a cholinesterase inhibitor, the greater are his or her
risks, thus complicating the decision on how long to treat. It is time to do the
necessary research and to factor safety into the efficacy question with these
medications.
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Antioxidants may have salutary effects in a variety of conditions. Indeed,
oxidative stress and damage is only part of the neurodegeneration story in
AD, and is not specific to it. Unfortunately, there is only one trial suggesting
the efficacy of vitamin E or selegiline at delaying the clinical progression of
the illness, and in more severely impaired patients. Moreover, both vitamin
E and selegiline over the course of approximately 1.4 years had equivalent
numbers of patients with significant side effects. It is quite surprising to
observe that on the basis of a single study physicians have markedly
changed their prescribing behaviour to use more vitamin E, especially so
when there seems to be no measurable cognitive effect from either vitamin E
or selegiline. This again speaks to the need for more highly effective treat-
ments and the need to better understand this aspect of neurodegeneration.

The anti-inflammatory and estrogen replacement stories are remarkable
in their similarities. As Samuels and Davis describe, a substantial body of
observational and epidemiologic evidence suggests that either of these two
classes of drugs delay the onset of AD or essentially reduce risk for devel-
oping it. These observations were enriched by a substantial preclinical
literature demonstrating anti-inflammatory, neuroprotective and neuro-
trophic effects as well. On this basis, clinicians have prescribed anti-inflam-
matories and estrogen replacement to many patients with AD, long before
clinical trials were completed.

Surprisingly, in the clinical trials cited by Samuels and Davis in patients
who already had mild to moderate AD, neither anti-inflammatories nor
estrogen replacement was effective. Indeed, placebo was more effective
than the active drugs on some measures. In effect, some physicians changed
their prescribing practices on the basis of a belief and a scientific paradigm,
before the clinical evidence was in. At present, we can best understand the
effects of anti-inflammatories and estrogen replacement as substances that
may have a preventative function for younger people who do not have AD,
but not as a symptomatic or therapeutic medication in patients who already
have the illness.

Samuels and Davis discuss the critical and interesting issue of the effect of
cholinesterase inhibitors on disturbed behaviour, by pointing out that in
studies using a certain scale there were measurable mean differences in
aspects of behaviour such as depression, apathy, hallucinations and agita-
tion. But these small differences are of unclear clinical significance in
patients who were not significantly disturbed to begin with. Further con-
founding these observations is that in several trials there is a significant
incidence of agitation and hallucinations due to the cholinesterase inhibitor,
even as ``improvement'' in agitation is reported as a positive outcome [6]. So
it would appear on the one hand that scale scores are somewhat improved
overall, but on the other, there are patients whose behaviour becomes worse
on cholinesterase inhibitors.
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4.10
Phytoneuropsychotropics in Alzheimer's Disease: Treatment and/or

Prevention

Turan M. Itil1

The somatic treatment of dementia is reviewed in detail in the excellent
paper by Samuels and Davis. Instead of repeating some of the issues already
described in the review, I would like to comment on two herbal products
that are definitely not the first choice in the treatment of Alzheimer's disease
(AD), but may become important drugs for prevention.

Ginkgo biloba. This is one of the world's oldest living plant species. Known
to traditional Chinese medicine for more than 3500 years, it is used as a
therapeutic for heart and lung disorders [1]. Ginkgo preparations have been
available over-the-counter in Europe since the mid-1960s for the treatment
of peripheral and central vascular diseases, hearing and vision disorders. In
1994, the German Health Authorities, which are equivalent to the Food and
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Drug Administration (FDA) in the USA, approved the standard extract of
Ginkgo biloba (SeGb) as safe and effective in dementia syndromes, including
AD and multi-infarct dementia.

Ginkgo biloba became famous overnight among medical professionals in
the USA when the results of our multicenter trial were published
and subsequently presented at an international media convention at the
National Press Club in Washington [2]. This multicenter, double-blind,
placebo-controlled parallel group trial indicated that the standard extract
of Ginkgo biloba (EGb-7611), in comparison to placebo, produced statistically
significant, but clinically only ``modest'' therapeutic effects in patients
with AD and multi-infarct dementia, without having any significant or
serious side effects. While the quality and quantity of the therapeutic effects
were similar to those seen in studies with tacrine, the side effects were
less noticeable. Compared to donepezil, SeGb, in daily dosages of 120 mg,
produced a lesser degree of clinical appreciable therapeutic effects, but with
a lesser degree of side effects. As in tacrine and donepezil trials, SeGb was
more effective in patients with lesser degree of illness. Based on the ther-
apeutic resultsÐ29% showed improvement on the Alzheimer's Disease
Assessment Scale (ADAS-Cog) of at least four pointsÐwe interpreted that
SeGb would delay the progression of the dementia by approximately 6
months. The findings of quantitative pharmaco-electroencephagraphy
(EEG) studies indicated that the 240 mg dose was significantly more
effective on the central nervous system (CNS) than the previously recom-
mended daily dose of 120 mg [3]. Indeed, another large clinical trial con-
ducted by Kanowski et al [4] showed a more significant therapeutic effect of
240 mg of SeGb on AD than that of 120 mg daily dose of our study. The
therapeutic effect of Ginkgo biloba was hypothesized to be the result of
synergistically acting multiple compounds of SeGb involved in the counter-
action of the inflammation and oxidative stress, providing membrane pro-
tection and neurotransmitter modulation. This would result in the
improvement of the speed of information processing [5]. The therapeutic
effects of Ginkgo biloba may be similar to vitamin E and most likely dissim-
ilar to the marketed anti-AD drugs with potent cholinesterase inhibiting
properties.

Based on our own as well as other studies [6], Ginkgo biloba has therapeu-
tic effects on memory disturbances. However, because of the lesser degree
of therapeutic efficacy than that of donepezil and the unknown mode of
action, Ginkgo biloba should not be the first choice of treatment of dementia.
Even in benign memory disturbance, a person should not treat him- or
herself with extract of Ginkgo biloba or any over-the-counter product. He or
she should go to an expert to have a thorough medical, psychological, brain
function and performance evaluation. If the diagnosis of AD is established,
a marketed, prescription drug, that is proven to be safe and effective, must
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be initiated. Ginkgo biloba or vitamin E may be combined with standard
drugs, if necessary.

Huperzine-A (Hup-A). This an alkaloid compound was discovered in Chi-
nese herbal medicine and used in China for centuries to treat fever and
inflammation. Just recently, the purified compound has been used as a
prescription drug for the treatment of memory disturbances and senility.
Although Hup-A has no antipyretic or anti-inflammatory properties, it
appears to be an important inhibitor of acetylcholinesterase [7]. It affords
almost absolute specificity for acetylcholinesterase, having very little effi-
cacy on butyrylcholinesterase, in marked contrast to compounds like
tacrine.

Most of the basic scientific data concerning pharmacological effect sug-
gest clinical anti-dementia properties of Hup-A. However, the published
clinical studies are much less convincing that Hup-A has therapeutic effects
on AD. There are no published bioavailability trials and/or double-blind,
placebo-controlled clinical trials with adequate sample size.

We conducted a series of Phase I to Phase II clinical studies in the USA
with Hup-A using our method of quantitative pharmaco-EEG. In a safety
study, 30 healthy volunteers received 50�g daily of Hup-A up to 30 con-
secutive days. No significant clinical side effects or abnormal findings were
established [8]. In other studies, healthy volunteers as well as subjects with
age-associated cognitive dysfunctions received single dosages of 100 and
200�g of Hup-A alone or in combination with 120 mg of SeGb. Again, there
were no clinical side effects. 100�g, but particulary 200�g Hup-A, produced
significant pharmacological effects on human brain function, as it was
evident by the increase of slow and decrease of alpha frequencies in com-
puter-analyzed EEG measurements. The effects were classified by the drug
data base in some subjects as ``antidepressant'', in others as ``anxiolytic''
and in some others as ``cognitive activator''. In the same population, 46% of
the subjects showed strong cognitive activating pharmacological effects
with 240 mg of SeGb, and in a lesser degree with 120 mg (33% of the
subjects). 200�g of Hup-A alone produced a much smaller degree (16%)
of cognitive activator effects. In 50% of the subjects, Hup-A produced anti-
depressant ± anxiolytic type CNS effects. However, when 120 mg of SeGb
were combined with only 100�g of Hup-A, the subjects showed more
cognitive activating pharmacological effects than those seen after 200�g
of Hup-A alone (33% of the subjects). Thus, we hypothesized that the
combination of Ginkgo biloba and Hup-A produced synergistic pharmacolo-
gical effects, which may result in important therapeutic effects in AD and
other dementias [9]. According to our studies and the results of the basic
studies, we also hypothesize that a combination of Ginkgo biloba and Hup-A
may be a promising preventive treatment. Safety profiles of both com-
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pounds, along with the economy, will certainly make them both eligible
candidates for a secondary prevention program.
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INTRODUCTION

This review starts with a section on the most common psychosocial inter-
ventions for patients with dementia: reality orientation therapy, reminis-
cence, validation therapy, behaviour modification, sensory stimulation and
motor activity. Then it covers individual and group psychotherapeutic
approaches to those patients and support interventions for the principal
carers. Finally, it addresses the quality of life issues that must be considered
in the development of a comprehensive approach to helping both patients
and their families.

REALITY ORIENTATION THERAPY

Almost certainly, reality orientation therapy existed before 1958, but it was
in that year that James Folsom set up a structured programme with that
name in the USA. The methods and implementation were further developed
and subsequently used worldwide. Originally designed for people who are
disoriented as well as neglected, it has been applied to many other popula-
tions [1].

Three major components of reality orientation therapy are usually identi-
fied [2]. The first is the 24-hour, continual process (sometimes called ``infor-
mal'' or ``basic'') whereby staff present current information to the patient in
every interaction, reminding him or her of time, place, persons, events, etc.
and responding to all questions. The environment is structured with signs
and cues to help the person.
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As a supplement, intensive sessions of reality orientation (variously called
``classes'', ``intensive'' or ``formal'' reality orientation, and ``groups'') are
held daily for half an hour to an hour with three to six patients depending
on the level of impairment. According to this level, the group sessions are
divided into basic, standard and advanced. The basic group repeats simple
information on day, weather, names, etc. The standard group uses sensory
stimulation and past/present discussion. The advanced group has a wide
range of activities.

The final traditional component of reality orientation therapy is the use of
one of a number of prescribed attitudes (attitude therapy) to be used by all
care staff with a particular person. This attitude is chosen according to the
person's personality and needs, in order to facilitate staff consistency.

It should be noted that reality orientation therapy is based on interaction
between staff and patient and provides, of course, many opportunities for
prompting and social reinforcement of desired behaviour as in a beha-
vioural approach. It also involves environmental changes, through the use
of memory aids, signs, etc. The person is shown where to find the answer to
the question. In the group and outside, the person is enabled to succeed,
thus functioning and feeling better.

Reminiscence, stimulation and even validation techniques have been
incorporated in sensitive applications of reality orientation therapy for
some time. Also, positive attitudes of both staff and institutions are
involved. Communication implies listening as well as talking, with respect
for the older person with dementia. Clearly, there is much common ground
between reality orientation therapy and other psychosocial approaches [2].

Controlled trials offer solid evidence that reality orientation sessions are
associated with improved scores on measures of verbal orientation. This
improvement is rarely associated with basic 24-hour reality orientation [3].
It seems to be a very restricted form of learning; general cognitive change
does not occur but some reports suggest improvements in new learning
ability [4]. Behaviouural changes are much more elusive, but many anecdo-
tal reports point to an increased sense of well-being.

Reality orientation therapy, as perhaps the most studied of psychosocial
approaches, has been subject to numerous critiques over the years [2].
Especially, its emphasis on verbal learning by repetition (at least in the
classroom setting) has been particularly identified as a limitation of the
approach, with cognitively impaired older people being thought to respond
better to a more systematic, multi-model approach, including non-verbal
material.

Actually, in current use, reality orientation therapy has developed to a
point where it requires another name, having all but abandoned the class-
room format and now having a positive influence in areas outside verbal
orientation. More specifically, reality orientation therapy seems to provide a

280 DEMENTIA



reassuring foundation in reality for those who are unable to provide it for
themselves [5].

REMINISCENCE

Since Butler's [6] seminal work on life review, reminiscence is seen as a
positive activity, rather than as a negative attitude of old people. Also,
persons with dementia retain an ability to recall the distant past, often in
detail, far longer than they can remember and recall the recent past; there-
fore they should find it easier to talk about their pasts than to talk about the
here and now.

There are several forms of reminiscence work, such as life review, simple
reminiscence, life history, and life story. There is still considerable confusion
as to the aims, target population and techniques of reminiscence therapy.

Life review is seen as a task to be accomplished in the last phase of life.
Acceptance is the goal of a successful life review; despair is the consequence
of a life seen as worthless. Life review therapy is an active attempt to make
sense of distressing memories; it should be undertaken with the person's
consent, with a clear aim, by properly trained and supervised therapists.
Generally speaking, it is a more appropriate approach for older people
without dementia. Garland [7] provides an account of life review therapy.
A study examining the effects on veteran and novice participants of a life
review program, designed for nursing home residents with Alzheimer's
disease (AD) or severe cognitive dysfunction, has shown that there is an
impact on the level of disorientation, social interaction and self-esteem.
There is some evidence that the improvements may be stored in memory
and triggered when the program is repeated [8].

The focus of simple reminiscence, by comparison, is on providing pleasure,
communication and socialization. This form of reminiscence may be indi-
vidual or group-based, structured or free-flowing, spontaneous or prompted,
general or specific. Sad memories may emerge, but support is available from
the therapist. Reminiscence work is appropriate for people with dementia.
Norris [9] provides an overview of reminiscence techniques and their prac-
tical applications. The 1998 book Reminiscence in Dementia Care [10] gives a
stimulating account of reminiscence work as a means of improving the
quality of life of older people with dementia and of those who care for them.

Another form of reminiscence is the life history work. This approach
involves the compilation of a detailed life history, from which a care-plan
is evolved, aiming at more personalized interactions, activities and environ-
ments. Particularly in a group setting, awareness of participants' life his-
tories is important, to ensure that appropriate support can be given if
distressing memories are being raised [11].
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Life story work, as opposed to life history, consciously includes contem-
porary aspects of the life of the person with dementia. Life story material
combines written information, photographs, postcards, videos, newspaper
cuttings and other significant images. Its aim is to see ``the person behind
the illness'' in caring for people with dementia. It provides a sense of
continuity between the past and the present and may assist a person to
overcome inevitable change. It only works if the staff are honestly interested
in learning from the older person [12].

Empirical research on reminiscence with people with dementia is scarce,
despite many positive anecdotal reports (e.g. [13,14]). Reminiscence work
seems to provide a meaningful and stimulating activity for people with
even a severe dementia, greater staff knowledge of the residents, and
enjoyment of sessions [15,16]. Small, structured groups seem to be most
effective for people with dementia [17].

Some people do not enjoy reminiscence, because their past has been full of
troubles or because reflecting on a happy past acts as a reminder of all that
has been lost in the present [18]. It must be re-emphasized that simple
reminiscence is practised purely for pleasure, whereas life review aims to
solve painful memories in order for the individual to come to terms with the
present [19].

Some persons will not reminisce at all, as they find the present totally
fulfilling [20]. Other persons will produce confabulation or pseudo-reminis-
cence, making it difficult but not impossible to grasp the sense of their
stories [21]. People will also differ in how much they wish to speak about
personal matters in a group setting, and members should never be
prompted or pressured to do so. These and other factors of importance
that should be considered in running reminiscence groups are outlined by
Holden and Woods [2] and Woodrow [14].

VALIDATION THERAPY

Validation therapy was developed in the USA by Naomi Feil [22] as a way
of communicating with disoriented elderly persons by validating and sup-
porting their feelings in whatever time or location is real to them, even
though this may not correspond to the present reality. For example, many
people with dementia talk of their parents, as if they were still alive. This
should be seen as an expression of need, not simply as a sign of confusion.
They feel a deep need for protection in a perplexing environment; this need
returns to the parents, the original attachment figures [23]. Confronting such
persons with the present reality (``the truth'') often leads to the person
withdrawing and even becoming hostile.
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The aim of validation therapy is to restore dignity and prevent the retreat
into vegetation, through the provision of an empathic, non-judgemental
listener, who accepts the person's view of reality. At the core of this
approach is the recognition of the individuality of the person with dementia,
the importance of what has gone on previously in the person's life, and the
need to resolve ``unfinished business'' before the end of their life. Painful
feelings from the past that are expressed, acknowledged and validated are
expected to decrease in strength; whereas if ignored or not expressed they
are expected to heighten.

Feil [24] describes in detail the techniques involved, the exclusion criteria,
and the general or personal issues to be tackled. The core technique is to
recognize the person's communication of feelings and emotions and to
acknowledge and validate these, verbally and non-verbally. This technique
can be applied on a one-to-one basis, as well as in a group setting. The
specific techniques include many aspects of non-verbal communication (use
of touch, eye contact, tone of voice, etc.) as well as using music, rituals and
roles. Group members are encouraged to take on responsibilities within the
group (e.g. hostess, song leader), intended to reflect the person's back-
ground and needs.

A number of anecdotal reports attest to the effectiveness of validation
therapy in individual as well as group applications. A pilot study by Bleath-
man and Morton [25] has documented the surprising ability of moderately
demented group members to share feelings and problems, and the depth of
interactions during the sessions.

Carrying out validation successfully is demanding and draining; it is
recommended to seek support and supervision [2].

Validation therapy has attracted some criticism. Putting emphasis on past
life and unresolved conflicts, it may overlook current sources of devaluation
[26]. Also, it may encourage staff to collude with delusion [27]. The empha-
sis on ``unfinished business'' could lead to the assumption that if one can
learn to cope with life's problems in an adaptive way, dementia can be
avoided; there is no evidence to support this notion [2]. It is re-emphasized
that, in contrast to other psychosocial approaches, validation merely
acknowledges and validates individual feeling; it is not deemed necessary
to update past experiences.

BEHAVIOUR MODIFICATION

Stokes and Goudie [28] provided a practical account of behavioural
approaches to working with problems common in dementia care, such as
wandering, screaming and aggression. Miller and Morris [29] identified
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four areas where learning is relatively well preserved in patients with AD:
classical conditioning, operant conditioning, implicit memory, and verbal
learning and retention. If any learning is possible for the dementing person,
then the behavioural approach will facilitate the learning process. It will
indicate the environmental conditions needed for new behaviour to be
learned, or for existing behaviour to be maintained.

Applied behaviour modification isÐunfortunately soÐdemonstrated
whenever attempts by residents in nursing homes to be independent in
self-care are ignored by staff, as it often happens, whilst dependent beha-
viour is systematically reinforced [30]. A more positive example, given by
Sandman [31], is based on the preservation of implicit memory. When
dementia sufferers were involved in a significant event standing out from
the usual routine (e.g. a picnic), and subsequently asked about details of the
day, such as who they met, they showed better recall for items from these
special days whilst being significantly impaired on items from ordinary
days. By making the experience as rich and meaningful as possible, mem-
ories associated with it will be enhanced. Another therapeutic application
concerns noisemaking, one of the most disturbing behaviour disorders
associated with dementia. Interventions used by Doyle et al [32] were con-
tingent reinforcement of quiet behaviour and environmental stimulation
tailored to individual preferences. A number of long-term care residents
with severe dementia showed a clear reduction in noise during the inter-
vention period.

Holden and Woods [2] offer an interesting review of applied studies of
behavioural approach to self-care, speech difficulties, mobility, social inter-
action, participation in activities, continence, challenging behaviour, and
excess disabilities. There is still little systematic research on the use of
behaviour modification per se with patients clearly diagnosed as having
dementia, and the positive results are limited. To be successful, a beha-
vioural approach involves a careful individual assessment (e.g. shouting
or screaming may be a way of expressing pain, echoing noise made by
others, self-stimulation, attention seeking, suffering delirium, etc.) as well
as an individual package of interventions. Given this person-centred
approach, the authors are in favour of the consistent application of reward
techniques.

The fundamental principle in encouraging change is the use of a reward
for desirable behaviour and no reward for inappropriate behaviour. Such an
approach is often mistakenly equated with ``artificial'' and ``mechanical'',
but good interpersonal relationships with staff are of prime importance as
motivational force. Moreover, cold or punishing relationships have to be
excluded on ethical grounds; programmes using punishment have lent
themselves too readily to abuse, especially in institutions or carers under
pressure from poor resources.
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SENSORY STIMULATION

Elderly people with dementia may experience reduced sensory input for
several reasons: first, by virtue of deterioration in sensory acuity; second,
their environment can be monotonous and lacking in sensory stimulation;
third, the person can withdraw and reject stimulation, as a means of coping
with an unwanted experience (e.g. constant playing of radio or TV, noisy
group sessions, aggressive staff). The lack of stimulation often leads to
increase in confusion, wandering at night, etc.

A number of studies have shown that anxiety in patients with dementia is
lower immediately following expressive physical touch and verbalization.
Therefore, it behoves family members as well as caregivers to use expressive
physical touch and verbalization when caring for these patients, since it is
cost-effective, simple to learn and practice, and effective in improving and
maintaining patients' quality of life [33].

Programmes offering a range of social, physical and psychosocial stimu-
lation (including occupational therapy, domestic and recreational activities)
have reported positive effects and become a widely accepted aspect of good
practice [34]. The focus of attention has now shifted to consideration of more
specific forms of stimulation or activity (e.g. music, pets, children).

Whilst no differences in reaction to touch and smell were detected, a
study by Norberg et al [35] indicated a definite positive response to music
in severely demented patients. In a less impaired group of demented
patients, ``Big Band'' music from the 1920s and 1930s clearly improved the
mood, social interaction and recall of personal information [36]. Music
therapy in dementia seems to have a universal appeal [37].

Examining the effects of preferred music in decreasing occurrences of
aggressive behaviour during bathing episodes, individuals aged 55±95 with
severe Alzheimer's type dementia were randomly scheduled for observa-
tion during bath time under either a control (no music) condition or an
experimental condition in which recorded selections of preferred music
were played via audiotape recorder. Following a 2-week (10 observations)
period, conditions were reversed; a total of 20 observations were recorded
for each individual [38]. During the music condition decreases were signifi-
cant for identified aggressive behaviours; caregivers frequently reported
improved affect and a general increase in cooperation with the bathing task.

A programme bringing school-age children together with older people
with dementia prompted a significant increase in interaction and activity
[39]. Such stimulation needs careful handlingÐthe attraction wears off
rapidly when the children are too noisy and lively, or run around out of
control.

Visitors with a dog had a positive impact on interaction levels, mobility
and dependency in demented people [40,41], but the improvements were
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not maintained on subsequent days. The presence of the pets is needed to
elicit the changes.

An innovative programme, originating in the Netherlands, is called
``Snoezelen''Ða contraction of two Dutch words, meaning ``sniffing and
dozing''. Using gentle touch and music, relaxing armchairs, cushions, plea-
sant smells, soap bubbles, coloured lights and visual effects, ``snoezelen''
improved mood and decreased agitation, although with little carry-over
beyond the session [42].

MOTOR ACTIVITY

Most activity programmes include some form of motor activity, except where
there is a reluctance to involve older, frailer people. There have been some
indications of cognitive improvement, but it was difficult to link any benefit
with certainty to the physical exercise component of the total programme [43].

There is sufficient evidence to show that inactivity is a major weakening
factor. There is also evidence that structured physical activity (such as brisk
walking, movement to music, throwing a ball, light bending and stretching
exercises) can produce changes of a physical nature in older people in
general, but much weaker evidence was found that cognitive function in
people with dementia might be enhanced [44,45]. It is suggested that phys-
ical exercise should be performed during the daytime or early evening in
order to improve sleep quality, with the late evenings offering quieter
activities in preparation for sleep.

Examining the acquisition and long-term retention of a gross motor skill,
Dick-Muehlke et al [46] found AD patients able to learn and retain a tossing
task as well as healthy controls. Only subjects receiving constant practice
showed these changes; there was no benefit from varied practice. These
results suggest that people with dementia have the potential to relearn basic
activities of daily living involving a significant motor component (e.g. dres-
sing), but only under constant practice conditions (that is, practice must
involve invariant repetitions of a movement pattern rather than variations
of the skill to be acquired). A recent study [47] has also shown that patients
with AD who were apraxic had normal motor learning. Such results suggest
that ideomotor praxis and motor learning are at least partly dissociable.

Burgio et al [48] successfully applied a prompt and praise procedure to
increase independence in walking. The improvement was evident as soon as
the behavioural intervention began and was generally maintained at a 4-
month follow-up. Not only did most patients walk further, but most pro-
gressed to more independent means of mobility, e.g. needing less staff
assistance, using fewer prosthetic aids, not using a wheelchair, etc. An
important component of the intervention appeared to be the opportunity
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it provided to the patient to walk; therefore efforts were made to teach the
staff to adopt the intervention procedure.

Relaxation programmes offer another example of the effects of motor
activity on health and well-being in older people with dementia. An inter-
esting study by Welden and Yesavage [49] provides support for the useful-
ness of relaxation techniques with this population. Twenty-four matched
pairs of patients with dementia attended either a relaxation-training group
or a current affairs discussion group for an hour three times a week over a 3-
month period. Relaxation instructions included progressive muscle relaxa-
tion and a self-hypnosis technique. Subjects attending relaxation sessions
showed improvement on ratings of behavioural function compared with the
control group. In addition, just over 40% of those taught relaxation tech-
niques no longer required sleeping medication, whereas none of the control
group was able to discontinue.

Other conventional relaxation techniques (such as hand/foot massage,
aromatherapy, gentle music, one-to-one encouragement of slow deep
breathing, etc.) were equally effective in calming patients with dementia
[50]. In fact, the above-mentioned sensory stimulation approach, named
``snoezelen'', has a strong relaxation component [42]. Also, expressive phys-
ical touch with verbalization was effective in producing a relaxation
response as well as in decreasing episodes of dysfunctional behaviour
[33]. On the other hand, two nursing interventions using therapeutic touch
and, even more, hand massage, were effective in producing a relaxation
response in persons with dementia who had a history of agitation beha-
viours, but they did not decrease agitation behaviour [51].

Physical exercise cannot ignore psychological and emotional needs. Man
is a functional ``mind±body'' unit. Psychomotor functions are fundament-
ally important. They encompass a wide variety of movement-mediated
activities. DroeÈs and Van Tilburg [52] compared psychomotor therapy
with general therapy in demented patients. In this study, psychomotor
therapy refers to a group therapeutic method with supportive and beha-
vioural elements, in which movement activities are employed in coping
with adaptive problems. The results showed a positive influence of psycho-
motor therapy on emotional-behavioural problems such as dissatisfaction,
aggression and restlessness at night.

Studying the psychomotor competence of demented elderly, Hendrickx
and De Lausnay [53] have developed an innovative motor±cognitive
approach. Every individual's life situation has, at any moment, a complex
structure with three basic dimensions: non-conscious motor-cognitive, par-
tially conscious emotional-affective, and conscious intellectual-cognitive.
The motor-cognitive dimension is determined by the direct and spontan-
eous relation between, on the one hand, the action body that turns to
the world and, on the other hand, the perception and action field that is

PSYCHOSOCIAL INTERVENTIONS: A REVIEW 287



pre-structured by the position and the approaching activity of the action
body. Objects and events that are not part of this action field do not exist in
the subjective experience and therefore fail to influence the person's beha-
viour. Systematic motor-cognitive observation gives a valid insight in the
constraints of the perception and action field of the demented individual.

The motor-cognitive interpretation strongly contributes to better under-
standing of relationships between functional changes in the course of the
dementia and inverse corresponding development sequences. Often the
motor-cognitive stages of dementia can be translated into developmental
age equivalents, thus allowing standardized assessment and structured
interventions that optimize remaining capabilities.

The relevance of this ``retrogenesis'' model for dementia management has
to be explored and eventually amended, but there is little doubt that the
model can offer useful understanding of the general and specific care needs
of the patient. Knowledge of retrogenesis and the developmental age of the
older person with dementia can form the nucleus for the development of
nascent science of disease management [54].

INDIVIDUAL PSYCHOTHERAPY

The myth persists that older people are not ``psychologically minded'' and
that they cannot change. Psychotherapies have been offered to older adults
less often than to younger people. This may be related to ageist attitudes
towards older people, perpetuating negative stereotypes about later life and
predicting inevitable decline and the impossibility of change. In recent years
there has been a dramatic surge of interest in work with older people.
Socioeconomically it is an important developing area. Along with psycho-
educational work with families of dementia sufferers, individual psy-
chotherapy for persons with dementia is emphasized in terms of quality
care, in interaction with cognitive-enhancing drug treatment.

Meaningful psychotherapy with persons with dementia has traditionally
been considered difficult, if not impossible, given their lack of awareness.
Communication is frequently limited to simple concrete subjects and closed-
ended questions, especially in the later stages of AD. A study of facial
expression of demented patients has shown how difficult it is to find a
balance between imputing too much meaning into the patients' sparse and
unclear cues and ignoring the possibility that there is some meaning to be
interpreted [55].

The use of broad opening statements or questions, establishing common-
alties, speaking as equals, sharing of self-facilitated expression of feeling,
and recognizing themes with salience for the individual have been recom-
mended to maintain communication with demented persons [56]. Investi-
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gation of the effects of emotional involvement has shown that fear reinforces
memory retention of distressing episodes (e.g. a devastating earthquake) in
subjects with AD, but does not enhance retention of their factual content and
context, despite repeated exposure to the information [57].

Given the complexities of work with people with dementia, individual
psychotherapies have not followed the traditional pathways: supportive,
insight-oriented, cognitive-behavioural. Insight-oriented psychotherapy, for
instance, has not been commonly used, because persons with dementia may
have difficulty in memory, awareness, verbalizing and reflecting. Also, sad
memories may emerge, leading to the person being withdrawn, depressed,
even hostile.

The study of insight in dementia has been relatively neglected [58]. The
relationship between level of insight and severity of dementia was studied
in a large sample of patients with AD, largely with mild to moderately
severe dementia, who were enrolled in the Consortium to Establish a Reg-
istry for Alzheimer's Disease (CERAD) [59]. This study confirms the gen-
erally accepted belief that patients with AD experience a progressive loss of
insight as the severity of dementia increases (see also [60,61]).

Another follow-up study showed patients with AD to have significantly
greater unawareness of cognitive deficit than patients with vascular demen-
tia [62]. Both groups had significantly greater unawareness of cognitive
deficit than a geropsychiatric and a geriatric control group. These results
support the premise that, independent of dementia severity, unawareness of
cognitive deficit is disease-specific.

The term ``cognitive psychotherapy'' or ``cognitive therapy'' refers to a
group of interventions which adopt a communication-oriented approach
towards improving cognitive functioning. Therapies such as reality orienta-
tion, validation, reminiscence and life review are thus included to some
extent within the category of cognitive therapy. Existing research offers
contradictory evidence as to the practical application and usefulness of
such therapies. The relationship between these therapies is complex and
overlapping, as it is unlikely that they are practised in a pure form. The
research methodology is still weak. Increased job satisfaction could be held
accountable for promoting these therapies.

On the other hand, there is little doubt that people with dementia are able
to express their views and feelings to a much greater degree and for a longer
period of time than has generally been thought to be possible. Many moving
accounts of a year-long process of psychotherapy with one person with
dementia have been published (e.g. [63,64]).

In recent years there have been developments in the application of
dynamic psychotherapy [65], counselling [28] and cognitive-behavioural
therapy [66] to older people with dementia. These developments reflect
the earlier recognition and diagnosis of dementing conditions, resulting in
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a growing number of individuals with a clear awareness of what is happen-
ing to them. As yet, detailed studies of these approaches with these patients
are not available.

The narrative approach to psychotherapy with people with dementia [67]
provides a good example of meaningful psychotherapy. A person with
dementia has so much to try and make sense of; among his or her experi-
ences may be an overwhelming sense of loss, uncertainty and threat, all of
which is lived out within the context of cognitive difficulties and a changed
social world. It should therefore be no surprise that within the stories that
people with dementia tell about the past and the present a therapist can see
echoes of these losses and threats. These stories can be understood as a way
of exploring the present and thus making sense out of it. Sometimes the
stories that people with dementia tell are of occasions in the past when they
had been important people, such as a teacher, a nurse and a mother; this
valued identity is often in painful contrast with their current identity as
dependent and often devalued people. The telling of stories thus allows the
narrator to present him- or herself in a variety of different ``identities'',
experiences and emotional meanings. This process is not easy, nor is it
always possible.

Related to this narrative approach, as well as to validation, is resolution
therapy, based on counselling methods [28]. There is less emphasis on the
painful past and more on identifying the current feelings, using counselling
skillsÐempathic listening, warmth, acceptance, etc. Having identified the
feelings, the next stage is to acknowledge them, verbally and non-verbally,
and to modify the environment and the pattern of care to respond to unmet
needs.

Learning from experience and from critiques of specific approaches,
Holden and Woods [2] are in favour of developing an integrated approach,
able to satisfy the diversity of individual needs, responses and preferences
shown by people with dementia. The first and fundamental feature of an
integrated approach is that it should be based on an explicit set of values
regarding the elderly person with dementia (such as the King's Fund
principles [68]). Any approach can be potentially harmful if applied with
``malignant'' attitudes that devalue the elderly person [69]. The second
feature is a careful, thorough holistic assessment of the person; the third
feature is an individualized care-plan with clear, realistic, regularly
reviewed goals.

GROUP PSYCHOTHERAPY

The apparent increase in sociability and ability to converse noticed in many
persons with dementia participating in group approaches (such as reminis-
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cence, validation or reality orientation sessions) may result from the provi-
sion of a more stimulating group environment [70]. Groups are advant-
ageous, first, in that they provide an opportunity for people to talk with
one another within a socially stimulating environment. Second, a group
enables persons with dementia to develop some sense of belonging to a
group (group identity). Third, a group provides a structured situation in
which staff can directly help these persons to re-learn or adapt to difficul-
ties. Moreover, it is evident that, in order to maximize resources, group
meetings may be preferable; they are often cheaper and easier to organize.

It is clear that therapists must have a working knowledge of the group
process and of interaction between people in order to practise effectively.
Heron [71] defined six dimensions of group facilitation: planning (where
aims and objectives are set); meaning (where explanation is given to group
actions); confronting (where individuals or the group as a whole are chal-
lenged); feeling (how is emotional release to be handled?); structuring (how
is the group to be structured over a period of time?); valuing (whereby a
supportive atmosphere is created).

For a group to work, it requires a shared interest, activity or purpose.
Therapists should be very clear about the purpose of the group and the
commitment they are making. They have to establish a consistent
setting and time in order to provide continuity. Topics can be decided by
the therapist or, as the group matures and becomes more autonomous, by
the group members themselves. It is imperative that suitable members are
chosen for the group. People of similar cognitive ability should be
matched. Individuals with moderate to severe dementia will restrict the
facilitator's ability to cope with a large group. At all times, the therapist
has the responsibility of maintaining a safe and securing environment.
The professionals, likely to be faced with this important but demanding
task of group therapy, should get appropriate training and support. A
useful guide to setting up groups has been produced by Bender and Norris
[72].

Specialist services bring people with dementia together in two kinds of
groups. The first kind is ``therapeutic'', where participants engage in psy-
chosocial therapy. The second kind of group is more ``pragmatic''; recipi-
ents meet in pragmatic groups because they share a need, which is
professionally defined (e.g. day care).

In pragmatic groups, recipients are likely to spend more time with other
clients than with staff [73]. Will this kind of social interaction improve or
diminish self-esteem and well-being? Will diversity be stimulating or diffi-
cult to tolerate? When does healthy assertiveness become aggressive beha-
viour? What can staff do to promote good interactions? There are no easy
answers. Pragmatic groups exist mainly because of lack of resources, and
the quality of social interactions in these groups are often neglected.
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Overviewing the variety of therapeutic groups available, it seems difficult
to classify them according to traditional criteria (such as supportive, insight-
oriented, cognitive-behavioural), exactly as already pointed out in relation
to individual psychotherapies with dementing people. For instance, most if
not all groups commonly used for people with dementia are supportive.
Their basic aim is to help the dementing person succeed; indeed, dementia
brings so many experiences of failure that every opportunity must be
grasped to reverse this damaging trend.

Holden and Woods [2] offer a wealth of ideas for stimulating and
purposeful group activities (e.g. music to reinforce orientation, reminiscence
theatre, games with children). They suggest breaking down group activities
into those suitable for each level of ability. The basic group aims at the
lowest level of ability; its activities have to open up communication with the
person. In the standard group, the person is drawn into contributing to the
group. In the advanced group, the group initiates its own programs. At
times, special groups based around a shared difficulty will be formed (e.g.
language deficits) and a program designed to meet this specific need.

GROUP LIVING

One might speculate that people with dementia would be adversely affected
by large groups. In smaller groups it becomes easier to develop positive
patient-to-patient interaction. This concept has attracted much interest and
has been implemented in many residential homes for older people in the UK
and elsewhere. Group living combines changes to the care regime with
changes to the physical environment. Group living homes are divided into
living units of 8±12 members. Each group shares a range of self-care activ-
ities. Anecdotally, results were promising [74], with residents reporting
greater life satisfaction and staff greater job satisfaction; rejection of the
less able seemed to occur less frequently in smaller groups. Relatives,
volunteers and neighbours were said to come into the homes more. How-
ever, the physical changes in themselves do not always provide a positive
change of regime, whereas, on the other hand, a number of large homes are
adopting positive changes without the group living format.

In Sweden, group living homes have developed quite differently; typic-
ally they consist of a group of four flats in an ordinary housing block, in
which eight people with dementia live, each having their own room and
possessions, with 24-hour staff cover for the unit as a whole. The Swedish
group living homes are a cost-effective alternative to institutional care, but
they are unable to manage aggressive behaviour, severe physical disabil-
ities, and severe dementia [75]. Comparing a group of people with dementia
moved from institutional care with a control group who remained, it was
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found that cognitive and mood changes favoured the group living residents
over a 6-month period, although both groups declined over a full year [76].

THERAPEUTIC BUILDINGS

The built environment can have a fundamental effect on a person with
dementia: probably greater than on people who are mentally fit. Generally
speaking, the environment has the greatest effect on the person with the
least capacity. Cohen and Day [77] have produced an influential book on the
expertise of North America, and Judd et al [78] have produced another book
on similar lines with Australian and Northern European examples.

Research on the impact of specific aspects of design is very rare [79,80].
Given this paucity of research, it is significant that there is an almost
unanimous consensus about good design for dementia [81]. As far as design
is concerned, it is helpful to see dementia as a disability: this approach
provides clear pointers to the handicaps for which a building needs to
compensate. Dementia as a handicap is characterized by: impaired memory,
impaired reasoning, impaired ability to learn, high level of stress, and acute
sensitivity to the social and the built environment. There are two ways of
summarizing international consensus; one is agreement on principles, the
other agreement on design features. The consensus on principles requires
that design should: compensate for disability; maximize independence;
enhance self-esteem and confidence; demonstrate care for staff; be orientat-
ing and understandable; reinforce personal identity; welcome relatives and
the local community; allow control of stimuli. The consensus on design
features includes: small size; familiar, domestic, homely in style; plenty
of scope for ordinary activities (unit kitchens, washing lines, garden
sheds); unobtrusive concern for safety; different rooms for different func-
tions; age-appropriate furniture and fittings; safe outside space; single
rooms big enough for lots of personal belongings; good signage and multi-
ple cues where possible (e.g. light, smell, sound); use of objects rather than
colour for orientation; enhancement of visual access; controlled stimuli,
especially noise. However, a great range of issues make designing for
dementia a challenge [81]. These include cost, regulations and cultural
appropriateness.

There are numerous aspects to the cost issue. For example, small scale is
at the top of the list of key design features, but what it actually means is
widely divergent, primarily because of the staffing implications. Staff is the
major expense consideration. A second aspect is that of designing for
groups with different needs: people with dementia are far from a homo-
geneous group; people with challenging behaviours, for example, may need
a great deal more visual access, in the sense that they need to be able to see
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the staff and the staff need to be able to see them; a cheap standard building
will not be helpful.

There are numerous difficulties with fire and environmental health reg-
ulations. Fireproof doors and walls may divide the unit in such a way that
concepts of domesticity and orientation are severely compromised. There is
a growing recognition that small shared dwellings are houses, not institu-
tions, and that technological changes such as sprinkler systems and smoke
alarms may provide safety.

If people with dementia retain their past memories longer than their
present, it must help to use familiar design and furniture. Again there is a
challenge to this: the units have a mixed population in terms of class, ethnic
background, occupational history. The great cultural diversity within Aus-
tralia exemplifies this challenge [78,82].

On the one hand it is very stressful for people with dementia to move, but
on the other hand they thrive in the new environment if it suits their needs
better. Units for people with some social competence and low levels of
physical dependence may be more like an ordinary house, but space for
wheelchairs, hoists, challenging behaviour, etc. may need to be provided, so
that people with dementia can increase their chances of remaining in a
familiar environment. The social advantage of the group homes in Sweden,
for example, is obvious, but aggression is the most frequent reason for
leaving the group home for another institution [83]; the country still lacks
an institution designed for elderly people with dementia where a medical-
psychiatric approach can work side by side with the social one [84].

What is achieved will always be a compromise, mainly because of the
difficulties inherent in the complex, interrelated issues. Such a compromise
is illustrated by the design of the Ten Kerselaere Centre in Belgium [85].
This centre has to provide services at all stages of progressive geriatric and
psychogeriatric disorders (long-term hospital care, nursing home care,
ambulatory/day care, and sheltered housing) and at the same time suit
the well-being and comfort of its elderly residents. All facilities, including
living quarters, are at ground level, laid out to resemble a small, dynamic
village, where all normal daily activities take place. Rather than long narrow
corridors, there are wide streets, squares and street corners, a cafe, beauty
parlour, chapel, shops, exhibits and events, attracting residents to a more
social life style. Strolls are encouraged via sensory stimulation in the form of
children's playgrounds, small livestock, birds, flowers, greenery. Therapeu-
tic and rehabilitation activities are discretely open for all to see, avoiding
apprehension and suspicion about the unknown among the residents. Inte-
grated into daily living, they give a positive view of their potential benefits
to residents, family and visitors alike.

Changing the physical environment per se may have a positive impact on
people with dementia and their carers, but these changes have to be
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embedded in changes in the ways care is offered. In this context, clearly too
little attention has been given as yet to adaptations to the person's own
home. This is, no doubt, a top priority.

CARER SUPPORT

For elderly individuals with primary caregivers, formal care is inextricably
tied to informal care [86,87]. Care programmes and services need to target
all caregivers if they are to be successful in reaching their goals. A principal
caregiver who receives support at early stages, may benefit greatly from
formal services and premature institutionalization may well be avoided. On
the other hand, receiving support at too late a stage may do little to relieve
stress and other negative outcomes.

In the near future, with more elderly people, there will be more disabled,
eventually demented individuals in need of care. The present system in
most countries consists of the overwhelming amount of caregiving being
provided by informal caregivers in the community, while formal (profes-
sional and paid) support is responsible for a small amount. It is clear
that neither formal services nor informal family caregivers can meet the
needs of a growing population [88]. The need for coordination may be
especially acute in cases of dementia, which places high amounts of stress
on informal and formal carers alike. A book, Profiles in Caregiving: The
Unexpected Career [89] gives a comprehensive overview of the caregiving
burden.

Lyons and Zarit [86] explore the link between formal and informal care
and discuss several models of such an interface. The mix of informal and
formal help varies from country to country and is a matter of custom (e.g.
filial responsibility), policy (e.g. reimbursement systems) and other factors.
For instance, demented elders with an adult child caregiver were 4.8 times
as likely to be institutionalized as those elders with spousal caregivers [90].
However, the risk of being placed in an institution was less for elders who
lived with an informal caregiver: relationship between the two was less
important than co-residence. Gender is also important: female caregivers
tend to assist with more personal care and housekeeping tasks that are
relevant to surviving in the community [91].

There is a need to assess the dynamic nature of caregiving, the relation-
ship between formal and informal caregiving, the predictors of use and both
positive and negative outcomes. An example of a common outcome in
caregiving research is the amount of time that informal caregivers must
provide care. Berry et al [92] compared caregivers of elders with dementia
who received in-home help with those who used day care, and found that
caregivers who used day care still had to provide assistance with activities
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of daily living (ADLs) such as toileting and dressing, whereas those care-
givers who received in-home help were more continuously assisted with
such tasks. Although both groups of caregivers expressed satisfaction with
the respite they received, in-home help appeared to be more successful in
alleviating stressful time-demands than day care. In this particular sample,
it was concluded that a supplementary interface (as followed in in-home
care) has a more positive outcome than a dual-specialization model (as
followed in day care).

In general, those elderly persons who are older, suffer greater disability
and are demented, are more likely to be placed in institutions than their
younger, less disabled and cognitively intact counterparts. Also, those care-
givers who experience personal burden are more likely to institutionalize
their relative. Formal health care was found to have a strong moderating
effect on physical disability for three important caregiver outcomes (depres-
sion, health deterioration and social isolation); it was also found to buffer
the impact of the patient's dementia on caregiver depression [93]. Formal
personal care, on the other hand, was found to have a strong moderating
effect on the problem behaviours in demented elderly for all three caregiver
outcomes; household services did buffer the effect of problem behaviour on
caregiver depression only.

Personal care tasks involve daily routines such as eating and toileting,
and the use of formal personal care may provide a much-needed respite to
the informal caregiver, as well as allowing a trained helper to monitor the
sources of behaviour problems and offer emotional support. Problem beha-
viours in a demented elder can be extremely stressful to a principal care-
giver and have in fact been associated with greater negative outcomes than
physical disability [94,95]. The relationship between the carer's burden and
negative outcomes has been extensively studied according to pathogenic
stress models.

Antonovsky [96] has proposed a ``salutogenic'' (health-promoting) stress
model, with the ``sense of coherence''Ða person's view that his or her world
is comprehensible, manageable and meaningfulÐas a core mechanism. In
the face of stressful life situations, persons with a strong sense of coherence
are protected against negative stress outcomes, whereas persons with a low
sense of coherence suffer distress and breakdown. Studying the impact of
high burden of dementia caregiving, Baro et al [97] found that principal
caregivers with a strong sense of coherence are not only significantly less
likely to manifest negative outcomes, but also more likely to develop adap-
tive coping and to improve their use of adequate social support. On the
contrary, principal caregivers with a high burden but a low sense of coher-
ence are very likely to manifest distress and breakdown. Surprisingly, the
study also found that the sense of coherence makes no significant difference
in conditions of low burden. These findings join the evidence by such
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researchers as Pearlman and Crown [98], who concluded that the more
social support is needed, the greater effect it has.

Advocacy means making the case for someone, or a group of people, or
helping them to represent their views, to define their rights and to promote
their interests. The concept has special relevance to people who are less able
to speak for themselves and as a consequence have largely been overlooked,
such as older people with dementia and their principal carers [99].

There are many types of advocacy [100]. Legal advocacy is perhaps the
most widely known form of advocacy and is undertaken by professionally
qualified lawyers on behalf of their clients. Self-advocacy, on the contrary,
means speaking up for yourself. Self-advocacy with a specific focus upon
dementia is at the origin of the worldwide ``Alzheimer movement'', a
growing body of collective advocacy, mutual support, better information
and communication, skill development and a common call for research and
change. Organizationally, this movement includes many small local groups
as well as national and international networks (e.g. Alzheimer's Disease
International, Alzheimer Europe).

QUALITY OF LIFE

Age-related dementia has an obvious impact on the quality of life of those
impaired, their families, and the community.

Quality of life may be defined as a person's perception of his or her
position in life in the context of the culture and value systems in which
he or she lives, and in relation to his or her goals, expectations, standards
and concerns [101]. The World Health Organization (WHO) has a commit-
ment to holistic views of health, which includes the health-related quality
of life. It refers not only to health in its narrow sense of the absence of
disease and impairment, but also to health as a state of physical, mental and
social well-being. The primary aim of any health intervention is to maximize
health and minimize disease, thereby enhancing the person's quality of
life.

Three components of quality of life should be distinguished: subjective
well-being, objective functioning, and environmental living conditions
[102]. Different life domains should be assessed separately, since a person's
quality of life might be excellent in one (e.g. family) and inferior in another
life area (e.g. work); also, helping actions have to address those segments of
life which are most in need of assistance. Assessment should be carried out
by the patient, a family member or friend, and a professional. The three
components are highly related to cognitive status and thus interrelated, but
cannot be accurately predicted from knowledge of the cognitive status and
therefore should be independently assessed.
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Subjective evidence of impaired quality of life due to dementia is given by
strong feelings of difficulty, anxiety, frustration, etc. Denial, depression,
``fight or flight'' as emotional responses to the advent of cognitive impair-
ment or to an increasingly dependent position are often prominently evid-
ent, as well as feeling handicapped by errors or inability in everyday tasks.

Secondly, objective evidence of impaired quality of life due to dementia is
found whenever the person cannot meet adaptive challenges independ-
ently, such as going out and returning home, recognizing family and
friends, dressing in the right order. Intact quality of life is regarded as
emanating from adaptive responses, while impaired quality of life emanates
from maladaptive functioning.

Thirdly, the failure in adaptation, especially under challenging condi-
tions, will inevitably lead to stand-by supervision, a sheltered environment,
and demand for personal care services. Also, the environment modifies
adaptation. Distressed or burdened caregivers may be motivated to intrude
into the patient's life, because it may be easier and quicker for the caregiver
to take over the task than to fit into the patient's limits of competence. In
other cases, restructuring the home or provision of assistance can extend or
restore the patient's adaptation and quality of life [103].

Falls and fear of falling offer a good example of the interplay of the three
quality of life components (subjective well-being, objective functioning, and
environmental living conditions). Studying risk factors for falling among
elderly persons living in the community, Tinetti et al [104,105] concluded
that cognitive impairment, second only to sedative use, is associated with a
very high risk of falling. Older persons with dementia may be at particular
risk of serious sequelae when they fall, either because cognitive impairment
may be associated with compromised protective responses or because
impaired judgement may predispose cognitively impaired persons to
engage in more hazardous activities. Prevention of falls in these elderly
remains a challenge [106]. Those who survive falls may have soft-tissue
injuries, or fractures requiring hospitalization or immobilization. Fear of
falling, with consequent restriction of activities and social isolation, are
among the sequelae of falls in older people. It is known that cognitively
impaired elderly who experience loneliness tend to show greatest depend-
ence on help in ADLs [107].

The quality of life approach in the area of age-related dementia is very
relevant and innovative, but only meaningful if its assessment is carried out
in a comprehensive and individual way.

A good example of the importance of assessment in quality of life issues is
related to driving. Cognitive impairment may imperil the driver, passengers
and others on the road. How to balance the need for public safety with the
preservation of personal independence for the person with suspected or
mild dementia? In the 1994 International Consensus Conference on Demen-
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tia and Driving, there was agreement that persons with moderate and
severe dementia should not drive [108]. Consensus was reached that diag-
nosed mildly demented individuals with functional deterioration should be
considered for specialized assessment of driving competence.

For older drivers, the car is often a vital link in maintaining independence,
acquiring goods and socializing. Hu and Young [109] have reported that
88% of older Americans rely on a private automobile for most of their
transportation needs. Clearly, for an older person, loss of driving may
represent a loss of a vital function as well as a loss of autonomy. It may
have an added dimension in that it may be the first time that the person is
confronted with a loss of function associated with cognitive impairment.
Discussion of driving cessation should take place with the patient alone in
the first instance, then with family involvement if this is unsuccessful.

Two complementary sets of factors need to be considered: those asso-
ciated with reluctance or refusal to stop driving and those associated with
problems for the patient and the family after eventually stopping driving.
Certain factors, such as anosognosia, living alone, poor access to public
transport, continued driving after a crash, and male sex may be expected
to produce resistance to advice about cessation of driving [110]. Difficulties
as a result of stopping driving may be anticipated in terms of coping with
the change in lifestyle and mobility status. For example, many ex-drivers
like to have their automobile in the driveway or retain their driver's licenses
to maintain a sense of belonging to the community.

In fact, the whole issue of dealing with driving limitations parallels how
one succeeds or fails in helping the person deal with the reality of the
cognitive impairment [111]. Patients with early or mild dementia should
be given the opportunity to demonstrate the capacity to drive through a re-
examination process. A periodic follow-up is always advised; the time
interval depends on the rate of progression of the disease.

The above-mentioned salutogenic model, proposed by Antonovski [96],
presents opportunities for improving quality of life of both patients and
carers [112]. Posing research questions salutogenically allows us to broaden
the perspective of psychosocial interventions and look to ways in which
people adapt to a most challenging life situation with healthy responses as
opposed to pathogenic ones. This is a vital issue for elderly persons with
dementia, principal carers and professionals alike. Offering and evaluating
a sense of coherence-based support program, well integrated within the
framework of a problem-oriented approach, is suggested as one of the key
elements to consider [113].

The problem-oriented approach aims at directing the carer's response
towards problem-solving activities and away from maladaptive reactions,
by identifying and emphasizing those aspects of the problem that lend
themselves to meaningful action. The program includes 120 specific pro-
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blems, from patient's night-time confusion and wandering, to carer's guilt
feelings and anticipatory bereavement. At the same time, the salutogenic
approach offers a fundamental contribution to learning about the habitual
life goals and ways of understanding and managing stressful situations.
In order to maintain ``meaningfulness'', it is helpful for the patient to be
oriented towards those aims in life that they do not have to give up yet,
and for the carer to be encouraged to talk about the meaning of being a
principal carer. In order to maintain ``manageability'', it is important to
convey a feeling of security to bear the painful reality and commitment to
offer continuing help. Maintaining ``comprehensibility'' implies handling
misinterpretations completely and helping both patient and carer to under-
stand the problem and its consequences. In fact, the salutogenic model
requires that the professional abandons unilateral decision-making, exchan-
ging it for a partnership with the carer in an atmosphere of mutual trust.

SUMMARY

The psychosocial component of dementia care is a very dynamic and
rapidly developing field. Various studies have shown that good practices
are successful in maintaining a person with dementia at a particular level of
functioning without further loss, and in improving the quality of life of both
patient and carer. There is a great choice of methods and approaches, from
changing the individual to changing the environment, but in practice there
are many difficulties and complex ethical issues. Dementia care is hard and
demanding work; principal carers as well as professional staff need advice
and assistance. Research evidence is still scarce.

Consistent Evidence

Consistent evidence has been published concerning the positive impact of a
variety of psychosocial interventions. According to the available evidence,
the positive changes directly related to psychosocial interventions include:

. A reassuring foundation in reality provided by reality orientation therapy.

. The many meaningful activities linked to reminiscence work with indi-
viduals and groups.

. The surprising ability of demented members of validation groups to
share feelings and problems.

. The reduction of challenging behaviour and improvement of adapted
behaviour, offered by the use of behaviour modification based on
reward techniques tailored to individual preferences.
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. The same positive responses following sensory stimulation approaches,
such as music therapy, presence of pets, meetings with school-age
children, and relaxation sessions.

. The optimal use of remaining adaptive capabilities, induced by cogni-
tive-motor exercise.

. The temporarily stabilizing and comforting effects of group living and
environmental adaptations.

Moreover, the support needs of the principal carers are well known, as well
as the salutogenic importance of the carer's sense of coherence. Improve-
ments in staff morale and job satisfaction have also been demonstrated.

Incomplete Evidence

Theories and practices seem to have developed in an unconnected way, and
there has been little concern with systematically monitoring the impact of
psychosocial approaches on people with dementia. Also, many anecdotal
reports discuss psychosocial interventions that seem to be a practical com-
ing-together of methods and ideas, rather than having, from the start, a
firm, reliable, conceptual base. Finally, regardless of the specific psychoso-
cial approach used, the outcome for the person with dementia will always
be co-determined by the interaction with environmental conditions and
with the carer who uses the psychosocial tool, as well as with the positive
or negative impact of concomitant biomedical interventions (e.g. medica-
tion).

Mood changes, for instance, are often the focus of reports. However, there
are strong difficulties in assessing mood in people with dementia. The
reliability of existing self-report measures or carer's feelings of well-being
is open to doubt. Are the mood changes appropriately described as, for
example, ``depressive''? How important are anxiety and fear, neglect and
understimulation? How determinant are the effects and side effects of
medication? Many elderly persons with a diagnosis of early dementia
may, in fact, enter depression, whereas others may have depression plus
early dementia. Clearly, these psychosocial concepts, processes and
research methodology need systematic exploration.

Areas Still Open to Research

Despite promising research findings about older people and the conditions
causing dementia, research on psychosocial interventions faces obstacles at
every step (subject selection, design, measurement, etc.). Therefore, as a first
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research priority, it is recommended to focus on the methodological issues
involved in conducting psychosocial intervention research, in the hope of
stimulating more and better studies of innovative treatment programmes.

The second research priority is related to the advances in biomedical
interventions. One has to re-define a set of methodological guidelines spe-
cifically applied to psychosocial interventions in interaction with biomedi-
cal interventions and taking into account the complex and interdisciplinary
nature of research in this field. Such research is critical in order to ensure a
more efficient evaluation and comparison of the numerous projects cur-
rently undertaken and to find the optimal interactions.

The third research priority concerns a most important psychosocial issue:
to what extent can families assume long-term responsibility for the care of
patients without harming their own health and well-being? One has to
develop action research projects, which include both a problem-oriented
dimension and a salutogenic dimension. Such projects could even be
designed in such a way as to emphasize the fundamental aspects of
human behaviour, thereby promoting their use in multicultural situations.

There needs to be a continued effort to evaluate the effectiveness of
psychosocial interventions in enabling man to adapt with minimal trauma
to a most severe challenge and in positively interacting with more and more
effective biomedical interventions.
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Commentaries

5.1
Psychosocial Dimensions of Dementia Care

Kathleen C. Buckwalter1

Caring for persons with dementia is a challenge, whether they are in home,
community-based or institutional settings. As noted by Hall [1], ``The
desired outcomes at all levels of care are to maximize the potential for safe
function by controlling for excess disability and providing appropriate
levels of assistance; encourage participation in activities as desired by the
client; minimize discomfort caused from physical and emotional stressors;
and maximize expressions of comfort''. Certain therapeutic principles
underlie all therapeutic goals [2], including: (a) the goal of treatment should
depend on the severity of the disease; (b) therapeutic goals belong to no
single scientific or health care discipline; and (c) patient and family-valued
outcomes are key considerations. Weiner [3] has also set forth several gen-
eral psychological principles that facilitate management and effective psy-
chosocial intervention with this population: correcting sensory impairment;
non-confrontation; finding optimal level of autonomy; simplification, struc-
turing; multiple cuing; repetition; guiding and demonstration; positive and
negative reinforcement; reducing choices; distraction; avoiding new learn-
ing; determining and using overlearned skills; coupling learning with emo-
tional arousal; minimizing anxiety; and optimal stimulation. Although the
psychosocial interventions discussed in Prof. Baro's review aim to promote
quality of life for both caregivers and care recipients, some do so far better
than others.

Environment. The concepts of person±environment fit and interaction [4]
are logical frameworks for understanding and managing behavioural and
functional changes in persons with dementia, in that sensory, perceptual
and cognitive processes affect the individual's ability to interact successfully
with the environment. Thus, repetitive, catastrophic and situationally inap-
propriate behaviours may be viewed as disordered person±environment
interaction. Successful interventions are aimed at restructuring (simplifica-
tion/modification) the environment to compensate for deficits, and redu-
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cing internal and external stressors. One of the biggest challenges in devel-
oping effective interventions that include modification of the environment,
is to create strategies that reduce stimuli (e.g. television, mirrors) that
appear to cause dysfunctional behaviour, while at the same time maintain-
ing sufficient stimulation to prevent sensory deprivation [5].

Communication. There are many communication-related issues that effect
both individual and group psychotherapy and psychosocial interventions
with this population. As noted by Prof. Baro, it is not always possible to
understand what patients with dementia are attempting to communicate. In
many cases it will be necessary to deduce needs from past behaviour or to
have family members help staff understand names or phrases that patients
call out, in order to facilitate understanding of the expressed meaning. It is
also useful to avoid asking questions that begin with ``why'' because this
often requires a response that demented patients are unable to provide [6].
General principles for communicating with cognitively impaired persons,
set forth by Bartol [7], include: identifying oneself and addressing the
person by name; using short words and simple sentences; asking one ques-
tion at a time; giving adequate time for a response; repeating when neces-
sary; using nouns vs. pronouns; speaking slowly and enunciating clearly;
and accompanying speech with clarifying or reinforcing gestures. Non-
verbal communication becomes increasingly important as verbal language
deteriorates.

Reality orientation and validation therapy. Although there has been little
empirical support for validation therapy [8], most practitioners believe it
is preferable to confrontation or to reality orientation, especially in cognit-
ively impaired patients who are hallucinating or delusional. In addition to
accepting the patient's feelings, clinicians often find distraction and redirec-
tion into some reality-based activity most helpful. Reality orientation may
irritate, embarrass, or agitate patients with dementia, reminding them of
their deficits [9]. The most appropriate role for reality orientation with
dementia patients is in helping to deal with the acute confusion that may
occur when they are admitted to a health care facility. In this situation, staff
and visitors should always identify themselves to the patients and continu-
ously indicate where they are and that they have not been abandoned by
their families. Of course it is always appropriate to respond succinctly to
patients' requests for orienting information, recognizing that the informa-
tion will likely not be retained, and may be requested again in a short period
of time [3].

Reminiscence/reassurance techniques/Sensory stimulation. Encouraging per-
sons with dementia to reminisce and tell stories about themselves helps to
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increase socialization and quality of life, in that activities that elicit pleasant
memories such as review of photo albums, personal memorabilia, or listen-
ing to favourite music may help them to feel comfortable. In addition to the
research cited by Prof. Baro in this area, Gerdner [10] found that preferred
music reduced agitated behaviours in confused nursing home residents.
Bailey et al [11] used dolls and stuffed animals to provide companionship
and comfort to demented residents. This intervention was particularly
effective for a woman who incessantly tried to elope and talked about the
need to go home and care for her family.

Behavioural approaches. Behavioural interventions are often targeted to per-
sons with dementia who are agitated or aggressive or who exhibit beha-
viours that are troubling to staff, other patients and family members. The
goal of care in this situation is to identify those components, whether social,
personal or environmental, that contribute to aggressive behaviour and to
act to reduce the risk that violence occurs in the first place. As noted in Prof.
Baro's review, appropriate management of these residents depends upon
accurate assessment and preventative care. The A±B±C approach (Antece-
dents/Behaviours/Consequences) to behavioural management (as opposed
to modification which relies on the person's ability to learn new ways to
behave) has been shown to reduce patient discomfort as well as the poten-
tial for aggression [12]. This model requires that, before behavioural goals
are set, practitioners must describe the behaviour in detail, review all
possible internal and external conditions that may precipitate aggression,
and describe consequences of the behaviour from the perspective of the
patient and staff. With this information at hand, antecedents and con-
sequences of the disturbing behaviours can be changed and replaced by
more positive ones, which are consistently reinforced. Because of cognitive
impairment and diminished ability to learn new behaviours, persons with
dementia cannot be expected to perform in the absence of a stimulus or cut
to prompt the desired behaviour.

Intervention frameworks. It is heartening to note that quality of life has
emerged as a dominant concept in the evaluation of psychosocial interven-
tions for persons with dementia, and that preservation of life without
quality and function is viewed as a tragedy [13]. Similarly, Burgener and
Chiverton [14] have argued for psychological well-being as an appropriate
framework for guiding knowledge development in the care of cognitively
impaired elders. A number of conceptual frameworks other than Antonovs-
ky's, as described in the Baro review, have also been used to guide psycho-
social intervention research, including Meddaugh's [15] theory of reactance;
Norberg et al's [16] use of Piagetian concepts; Hurley and colleagues' [17]
work on resistance and Boettcher's [18] basic need model.
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Although the theoretical frameworks and interventions used to assist
cognitively impaired elders are diverse, they do share some commonalities,
including: (a) finding ways to introduce choice and participation, thus
maximizing personal freedom and choice; (b) increasing comfort levels;
and (c) enabling persons with dementia to function at their maximum
potential.
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5.2
First Experience, then Evidence, then Possibly New Criteria

M. Powell Lawton1

In few areas is the contrast between evidence and experience better illu-
strated than in the topic of Prof. Baro's review, psychosocial interventions
with dementia. Although dementia has been studied for well over a century,
we are still in our first generation of recognizing that people with dementia
could be studied as people rather than as sites for pathology of nervous
tissue. Even more recently has there been serious effort to apply psycho-
social interventive procedures to people with dementia. We are thus still
collecting first bodies of literature in both the evidence and the experience
categories.

In the human intervention sciences it is usual for clinical experience to
accumulate over some extended period before evidence becomes a devel-
oped focus of interest. Put bluntly, innovative clinical procedures do not
commonly arise from the work of positivist behavioural scientists. Virtually
all of the great systems of intervention have been created by artist±clini-
cians. Although their practice is clearly based on evidence, the evidence is
clinical and very likely to be holistic in nature. Clinical practice is thus a
first testing ground for the validity of a good idea. A quarter of a century
does not seem too long to give a good clinical idea to be tried by enough
practitioners to provide a first reading on whether that technique has a
future.

Evidence of a more formal sort (as exemplified, for example, in experi-
mental design or a randomized clinical trial) is a necessary next step, in
which theory becomes better articulated, the processes are specified, and the
critical hypotheses tested, usually resulting in various mixes of iconoclastic
rejection of the original idea, revisionist operations, and, if we are fortunate,
enshrinement of the core idea in a modified setting.

The review of psychosocial interventions is necessarily based on only a
partial growth period for creative interventions. A next step will be appro-

1 Polisher Research Institute, Philadelphia Geriatric Center, Temple Continuing Care Center, 5301
Old York Road, Philadelphia, PA 19141-2996, USA
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priate and badly needed in just a few more years. The fact is that dementia is
such a daunting illness that creative clinicians have been loath to risk
entering such a treatment-recalcitrant area. When a new idea is proffered,
its rarity sometimes precipitates its premature adoption. Most of our current
approaches to the psychosocial treatment of dementia are still in the clinical
tryout phase. But the hunger for something, anything, to try to help the
desperate situation of a person with dementia is so great that such candidate
treatments seem to gain lives of their own, even after the early search for
evidence proves fruitless.

Some of the treatments covered in Prof. Baro's review fall into this
category. Reality orientation, life review, the several planned reminiscence
therapies and validation therapy fall into a group of interventions that have
had their time for clinical use and sharpening. They are clearly ready for the
evidence phase to be applied in a rigorous manner. Although some reports
on attempts to validate their efficacy have appeared, their results are not
terribly encouraging at this point. The next critical review may be able to
provide a definitive ``stop'' vs. ``proceed'' message for some of these inter-
ventions, but that review needs to be merciless in its assessment of the
evidence. Sensory stimulation and motor activity display a slightly better
state of encouraging validation research. Behaviour modification is clearly
in the best position as far as outcomes of research-based assessment is
concerned.

Individual and group therapy in their different forms, although not new
in application to dementia, are still in great need of purely clinical use with
differing types of patients. Environmental design in its physical and social
forms is flourishing as an approach to the care of people with dementia. The
type of research best suited to the global nature of these interventions,
however, may well not be the traditional experiment. The coalition of
behavioural and environmental scientists who have been so active in creat-
ing this technology owe us now a new research paradigm that accounts for
the global and non-linear character of the dynamics of well-being when
many people behave in such complex environments.

Finally, Prof. Baro's sage comments on quality of life lead to a basic
question about the goals of intervention on behalf of people with irrevers-
ible brain damage: why do we have to apply our usual scientific evidential
criteria of permanence of effect or generalization beyond the trained
response in order to conclude that a treatment has a positive effect? A
preferred criterion is offered here: an acceptable goal of an intervention is
any increment in time where pleasure is experienced, time when interest is
evoked, or occasion when personal control or autonomous behaviour
occurs. Thus we will do well in our future research to focus on micropro-
cesses and cumulative time rather than global and permanent change as the
basic evidence in our efforts to intervene in dementing illness. Such a
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perspective on the nature of evidence may also lead us to return to some of
the experiential trials that have not fared well in formal validation. Have we
tried hard enough to assess the pleasure, the distress, the autonomy of the
moment, as these therapies, such as reality orientation or validation therapy,
are applied? How about occupational therapy or recreational therapy?
Psychotherapy or an attractive living environment may be liked (i.e. evoke
pleasure, interest, or a sense of control) even if they do not reconstruct the
whole person. The moral: seize the moment.

5.3
The Development of Cognitive Neurorehabilitation for

Alzheimer's Disease

Takashi Asada1

Prof. Baro's sophisticated review provides us with a guide to the most
promising strategies of psychosocial intervention currently available for
dementia. Roughly speaking, many of these interventions seem to be effect-
ive for psychiatric and behavioural symptoms. However, it remains an open
question whether they are effective for cognitive impairment and able to
delay the progression of dementing illnesses. As there are few empirical
data relating to this issue, I would like to discuss some recent findings
pertaining to human neurogenesis and related areas from the viewpoint of
Alzheimer's disease (AD) prevention.

Recently, neurogenesis in the adult human brain, especially the hippo-
campus, has been demonstrated. Eriksson et al [1] indicated that the human
hippocampus retains its ability to generate neurons throughout life. A series
of animal experiments have demonstrated that an enriched environment [2],
running [3] and learning [4] enhance adult neurogenesis in the hippocam-
pus. In contrast, prolonged stress can cause damage in the rat brain. It is
well known that characteristic neuronal loss is evident in the hippocampus
even at early stage of AD, and this neuronal loss impairs memory retention
[5]. Thus, these recent findings concerning neurogenesis seem to favour
the possible AD-protective effect of psychosocial factors. It is now necessary
to clarify which factors have the potential to facilitate neurogenesis in
humans.

From this viewpoint, it is perhaps appropriate to refer first to the pre-
frontal cortex. Very recently, it was revealed that the prefrontal cortex plays

1 Department of Rehabilitation, National Center of Neurology and Psychiatry, Ogawahigashicho 4-1-
1, Kodaira City, Tokyo, 187±8551 Japan
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major roles in memory retrieval [6], complex problem-solving and planning
[7]. In addition, Kramer et al [8] reported that aerobic exercise can improve
executive control processes supported by the prefrontal and frontal regions
of the brain.

Second, it may be worthwhile re-evaluating music as a brain activator.
For many years, correlations between intelligence scores and musical
ability tests have been examined. Magnetic resonance imaging (MRI) has
shown that the left planum temporale region is larger in musicians
than in non-musicians [9]. In connection with this finding, it is known
that verbal memory is mediated mainly by the left temporal lobe, and
in fact Chan et al [10] have proved that adults with music training
should have better verbal memory than adults without such training.
Although the ``Mozart effect'' on the cognitive function of the normal
individuals is controversial, Rauscher [11] reported that the effect is limited
to spatial±temporal tasks involving mental imagery and temporal
ordering. These two reports appear to indicate that music has potential to
improving the cognitive functions of both normal and demented indi-
viduals.

It is generally agreed that preventive measures are not always able to
delay the progression of AD. However, whether psychosocial intervention
or brain activation might prevent further decline and neuronal loss even
after the onset of AD is a line of research worth pursuing. In this connection,
a recent study by Johnson et al [12] demonstrated enhancement of
spatial±temporal reasoning after a Mozart listening condition in a patient
with AD.

As a basis for developing effective intervention measures, knowledge
about the pathological process of AD is indispensable. On gross inspection,
the brains of AD patients are most atrophic in the temporoparietal and
anterior frontal regions, with sparing of the primary motor, somatosensory
and occipital cortices [13]. A positron emission tomography (PET) study [14]
in the early phase of the illness revealed that parietal hypometabolism is
most marked; as the disease progresses, premotor metabolic reduction also
becomes severe. From these findings, it would appear that the prefrontal
cortex and planum temporale are the regions which are relatively being
spared in AD brain.

Researchers and clinical staff who are attempting to develop effective
psychosocial interventions for AD should bear the following issues in
mind: (a) whether certain types of brain activation are able to ameliorate
the impaired functions corresponding to regions of the brain that are
affected by the disease; (b) whether activation of one brain region is able
to compensate for impaired functions in another affected brain region.
Taking these issues into consideration, we should re-evaluate the promis-
ing strategies of intervention reviewed by Prof. Baro. For such studies,
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neuroimaging techniques, including magnetoencephalogram, may bring
fruitful results.
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5.4
Psychosocial Interventions and Behavioural Treatments for Dementia

Linda Teri1

Psychosocial interventions for dementia patients often have an intuitive
appeal. Oftentimes consisting of providing support, education and advice
to caregivers, and simple environmental changes and suggestions for
patients, these interventions are sometimes mistakenly seen as simplistic
or unscientific. Prof. Baro has done an exceptional job of showing how
psychosocial interventions often draw upon a diverse literature of scholarly
work. The connections he makes between various psychosocial interven-
tions and different areas of scientific inquiry offer intriguing avenues for
future conceptual and empirical research.

One form of psychosocial treatment, as Prof. Baro discusses, is training
for family and staff caregivers. Training families to provide care to
dementia patients has a long clinical history. In recent years, the amount
and popularity of this kind of information has grown exponentially, as is
evident in the proliferation of books, training programs and self-help
groups. Numerous programs have focused on caregivers themselves
seeking to reduce caregiver burden, cope with disease, improve well-
being, and enhance social support (as reviewed in [1]). Many of these
have shown that caregivers enjoy participation in supportive and psycho-
educational groups, but overall treatment effects have been modest and
short-term.

Another form of psychosocial treatment is, as Prof. Baro indicates, beha-
viour modification. It is a misnomer, however, to suggest that such treat-
ments are solely based on cognitive learning. If this were the case,
dementias might be least amenable to this treatment given the deficits in
learning that characterize them. Rather, such treatments are more often
based upon social-learning, operant and classical conditioning theories
and researchÐi.e. individuals respond to social and environmental stimuli
and, by changing the stimuli, one can change the response. This paradigm
has been successful in altering the behaviour in even severely brain-
impaired patients.

Similar to caregiver education programs, behavioural treatment incorpo-
rates providing basic education about Alzheimer's dementia, information
about community and family resources to assist with caregiving respons-
ibilities, and developing short- and long-term care plans. More uniquely,
behavioural treatment involves teaching methods of behaviour observation
and change, identifying and developing strategies to maximize patient
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function, and teaching effective problem-solving skills for day-to-day diffi-
culties in patient care. Studies using this approach have focused on patient
outcomes and have demonstrated impressive success. One series of inves-
tigations by Mittleman and colleagues [2] points to maintenance of gains 8
years following treatment; another by Teri and colleagues [3±5] indicates
that a structured systematic approach can successfully reduce depression in
dementia patients and in their caregivers. Others have shown that family
caregivers were able to learn specific behavioural techniques to successfully
reduce problematic patient behaviours (e.g. [6±9]) and that staff training
programs can be similarly effective in decreasing patient problems and
increasing staff skills [10±12]. Thus, diverse programs, focusing on both
institutional and family caregivers, have been successful in achieving
short- and long-term success.

The growth of randomized controlled clinical trials in the area of psycho-
social interventions represents a significant advance in the field. I could not
agree more with Prof. Baro's conclusion that more research is needed in this
field. Thus far, the majority of published studies focus on pharmacological
approaches to care. It is time for psychosocial approaches to be subjected to
comparable rigor. Support is needed for the development and investigation
of psychosocial approaches on their own and in conjunction with pharma-
cotherapy. Only by merging the best of what we learn can we hope to
optimize care for our dementia patients.
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5.5
The Need for Greater Specificity in Psychosocial Interventions

Cornelia Beck1

The paper by Franz Baro provides an excellent overview of common psy-
chosocial interventions used with persons with dementia, as well as addres-
sing the needs of caregivers. What stands out from this review is that while
a few interventions have been shown to be effective through the rigor of
scientific evaluation, many more are still supported primarily by anecdotal
evidence.

Reality orientation, while having demonstrated some positive benefits, as
Baro indicates, can also serve as a trigger for problem behaviours and even
more confusion. It seems more appropriate for those with reversible mem-
ory loss. Dietch et al [1] reported three case studies of demented elderly
people who experienced negative effects when caregivers used reality orien-
tation with them. The authors then tried validation therapy and found it
more effective. They concluded that: (a) caregivers must employ reality
orientation carefully and observe its results, and (b) researchers must test
the efficacy of validation therapy in controlled studies.

Prof. Baro makes a useful distinction between life review, simple reminis-
cence, life history, and life story. Additional research on reminiscence
includes work by the European reminiscence project, which includes 11
European countries [2]. They have concluded from observations that it is
therapeutic for persons with dementia, as have Mills and Coleman [3] and
Woods and McKiernan [4]. Schweitzer's book [5] provides an excellent
overview, although primarily not research-based.

In the discussion of behaviour modification, Prof. Baro makes an impor-
tant point about the areas of learning which are preserved in dementia.
These include implicit memory and verbal learning and retention. While not
discussed specifically, these retained abilities have implications for memory
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interventions. For example, Camp et al [6] distinguish between interventions
which use internal vs. external mnemonics and explicit (effortful or con-
scious) vs. implicit (automatic or unconscious) learning. Neuropsychologi-
cal literature suggests that some memory systems (implicit, indirect,
procedural memory) operate unconsciously or automatically, or both. Per-
sons with dementia seem to retain motor and verbal priming (implicit or
procedural memory). Therefore, they often benefit from interventions that
use external mnemonics and capitalize on implicit learning, especially in the
early and middle stages.

Although these preserved areas of memory have provided direction for
interventions that capitalize on and support remaining cognitive abilities,
the heterogeneity of cognitive losses means that interventions must be
individualized to specific cognitive disabilities. Also, studies are needed
which combine pharmacotherapy with the new cholinergic agents and
cognitive enhancement interventions.

The retrogenesis model does suggest that the motor-cognitive stages of
dementia can be translated into developmental age equivalents. Matteson et
al have both proposed [7] and tested [8] a retrogenesis model using Piaget's
cognitive developmental levels. They have found it helpful in matching the
interventions used with dementia patients to their remaining cognitive
abilities.

Studies of sensory stimulation interventions have, for the most part,
demonstrated fairly immediate positive effects, such as decreases in anxiety,
improvements in mood and social interaction, and decreased agitation. Baro
notes, in relation to the Benson [9] study, that there was little carry-over
effect beyond the session. This same finding emerges also from the other
studies reviewed, as well as those not discussed. Such a finding seems
realistic, given the cognitive deficits of the subjects. Perhaps investigators
do not need to continue to measure for these carry-over effects and consider
that increasing the quality of life during the time that the intervention occurs
is sufficient.

Baro's discussion of the use of individual psychotherapy is important,
particularly given the trend toward earlier diagnosis and the availability of
cholinergic therapies which may delay cognitive decline. The work of the
Bradford Dementia Group has highlighted the importance of understanding
the personal experience of the disease [10,11]. Assisting individuals with
dealing with the losses brought on by the disease is an important compon-
ent of individual therapy. It would be interesting to document the effect of
psychotherapy early in the disease process on later behavioural outcomes,
such as problem behaviours. Baro makes the important point that people
with dementia are able to express their views and feelings to a much greater
degree and for a longer period of time than has generally thought to be
possible. For example, Simmons' and Schnelle's work with nursing home
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residents shows that persons with moderate cognitive impairment are still
able to report accurately on the quality of care they are receiving [12].

Baro is accurate in his observation that there seems to be a consensus on
environmental designs for dementia care despite a paucity of research in
this area. Perhaps this points to a need to develop a science that underlies
the recommendations that designers are currently making. Formal educa-
tional programs for interior designers and architects that are focused on the
needs of persons with dementia could then be developed.
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5.6
Psychosocial Interventions in Dementia: the Nature and Focus of

Intervention, Outcome Measurement and Quality of Life

Sube Banerjee1

Prof. Baro's elegant review of psychosocial interventions for people with
dementia focuses on management strategies at the level of the individual
with dementia. However, such a consideration of psychosocial interven-
tions raises important basic questions concerning the goal and the focus of
such interventions. These issues are of interest because there is a complex
web of potential outcomes (and therefore outcome measures) and there are
interventions which may be of benefit to the person with dementia (PWD)
but which are not necessarily individually focused upon that person. This
brief commentary cannot cover these issues in detail, but will instead con-
sider some of the active debates in definitions and measurement of outcome
and in the focus of intervention which are of particular salience in dementia
care.

When considering intervention in a disorder, we need to ask what we are
trying to achieve. The answer to this question is usually self-evident in most
disorders where there is an understanding of aetiology and the focus of the
disease process, and there are interventions of proven effectiveness. The
intention of intervention will generally be to prevent the occurrence of
disease (primary prevention), to cure the disease (secondary prevention),
or to stabilize or palliate the disease (tertiary prevention). However, the state
of the art in dementia is such that, despite increasingly compelling biologi-
cal research and development, we have no clear understanding of the
aetiology of the vast majority of dementias, and no treatments available
which can reverse or stabilize disease progression. Added to this, the nature
of the syndrome of dementia is that it is a chronic relentlessly progressive
neurodegenerative disorder in which there is a massive impact not only on
the PWD but also on informal (family/friends) carers and health and social
welfare services.

What we want to achieve depends on the focus of our intervention.
Interventions can be focused anywhere along an axis which includes the
PWD, informal carers, formal carers (including care settings), the commu-
nity, and nationally or internationally. At each of these levels there are
interventions that have been suggested to address the needs of the PWD,
but these interventions necessarily vary.

At the individual PWD level, interventions may be focused on the cogni-
tive features of dementia (this is the primary focus of much pharmacological
intervention following from the requirements of national drug licensing
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agencies) or on non-cognitive features, as discussed in Prof. Baro's review.
The role of informal carers in maintaining PWD in the community and in
maximizing quality of life is well recognized, and such carers have been
identified as an important resource for the delivery of psychosocial inter-
ventions for the PWD. Equally, it is clear that the caring role is strongly
associated with carer burden and carer mental ill-health, both of which can
be detrimental to the PWD under their care. Thus, interventions at the level
of informal care can be directly provided through the carer (as with much
formal behaviour modification) or can be focused on the carer her- or
himself. Primary and secondary preventative strategies (to prevent burden
of mental disorder) include psychoeducational approaches, respite care,
support groups, and carer-specific counselling or psychotherapy. These
seek to be of direct help to the carer and also of indirect help to the PWD
on the basis that a more informed, supported and a healthier carer will look
after and interact better with the PWD.

The interventions in the preceding paragraph can be categorized as indi-
vidually focused interventions (either on the PWD or the carer). However,
there is another potentially beneficial set of approaches that might be called
integrative interventions. In these, the carer/PWD dyad is treated as a
system whose individual parts need joint as well as separate assessment
and intervention. The rationale for such an approach is that an analysis of
the system as a whole, and the development, delivery and review of a
package of care individualized to the particular situation, will be more likely
to be effective than a plan which narrowly construes the problems and the
intervention. Examples of this include some more or less intensive models
of case/care management and other multidimensional approaches. This
idea of producing a holistic and individually tailored management plan
for each referral is in accord with the general practice of old age psychiatry.

Formal carers, for example those social service, health or welfare staff
providing home care and institutional care in nursing homes, have also been
the subjects of interventions designed to improve the management and
quality of life of the PWD under their care. In common with the interven-
tions for informal carers discussed above, the psychoeducational, training
and support packages that have been advocated, have a dual focus: first, to
be of direct help to the PWD, by improving the care delivered, and also to be
of indirect help by improving the quality of care by decreasing unwanted
staff outcomes, such as burnout, stress and high staff turnover.

At the community level, interventions will generally concern the forma-
tion of health and social policy and the delivery of health and social services.
Few psychosocial interventions have no cost; therefore, if interventions are
to be provided to a community, those who purchase and provide services,
including the private sector, local government and the voluntary sector,
need to recognize, prioritize and facilitate the delivery of services for PWD

PSYCHOSOCIAL INTERVENTIONS: COMMENTARIES 323



and their carers. This population level facilitation of interventions by the
formulation of health and social policy is also the main conduit for positive
action for PWD on a national and international basis. However, it is not only
narrow health and social policy which is of importance here, but also
population level health education and promotion, transport provision and
employment law, as well as targeted financial benefits which can be used to
help PWD and their carers. At this national level, the motors for interven-
tion are likely to be financial as well as humanitarian. Dementia costs health
and social services and families a very large amount, with institutionaliza-
tion a major source of financial outlay in many countries. The primary
objective of intervention at a national level may therefore be to minimize
the spend on PWD.

This multiplicity of levels and foci for intervention means that, in demen-
tia, outcome measurement can be particularly challenging. The conundrum
of how best to evaluate and compare the clinical and cost-effectiveness of
interventions at an individual and service level, when outcomes may be as
diverse as cognition, behavioural disturbance, carer burden, staff turnover or
national spend, is one that engages those who purchase, provide, plan and
receive services as well as researchers. This is one of the major reasons for the
growing interest in developing a methodology for measuring health-related
quality of life in dementia. The paradox in dementia care is that supposedly
hard outcome measures, such as cognition, may deteriorate while an inter-
vention that is of major benefit to the PWD and carers is delivered. A quality
of life measure that is able to distinguish systematically and empirically
between degrees of good and poor quality of life and is psychometrically
responsive to change would enable this paradox to be resolved.

However, this requires a development of the scientific base in the mea-
surement of quality of life. Many purists would hold that this is a purely
subjective construct, and that without self-report quality of life cannot be
ascertained. This standpoint may be tenable for the majority of disorders,
where it is very unlikely that a significant proportion of those affected will
be unable to provide a valid self-assessment. However, while there is
increasing evidence that a substantial proportion of PWDs of mild to mod-
erate severity can provide such data, there are many who cannot. Also,
those who cannot complete these assessments, such as those with severe
dementia in residential care and those with active or passive behavioural
disturbance, may be just the groups who require intervention. If we accept
that the inability to provide a valid self-report of quality of life means that
quality of life cannot be assessed, then this is tantamount to denying that
there is variation in quality of life in dementia (which is patently untrue)
and that interventions designed to improve quality of life are untestable. In
our increasingly evidence-based health care systems, untestability equates
with unfundability. What is needed are innovative approaches to the mea-
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surement of quality of life in dementia which are based on the soundest of
psychometrics. These might integrate self-report, proxy carer data and
potentially external observer ratings into a valid and reliable measure that
can be used in clinical and research settings.

With such a measure, studies of the clinical and cost effectiveness and of
the cost utility of interventions for PWD and their carers could be con-
ducted. Without them, it is far less likely that a successful case can be
made for the provision of such interventions in the real world, because
other disorders and client groups will be able to present a more coherent
evidence base than is possible for dementia care. Equally, where there is
competition for research funding, trials in disorders where there are clear
and clinically relevant outcome measures are more likely to be funded that
those where there are not. Dementia care is complex, as is the measurement
of outcome in dementia, but our best chance of improving the lot of PWDs
and their carers will come from intervention at multiple levels that is based
on sound outcome data.

5.7
General Comments on Psychosocial Interventions for Dementia

Edgar Miller1

Franz Baro has provided an extensive review of psychosocial interventions
for dementia. This commentary will not attempt to add further detailed
information. Instead it will deal with some general and fundamental issues
that complement the information provided in the review.

The first point is to emphasize (or re-emphasize) that elderly patients with
dementia are sensitive to environmental influences. Discussions of the psy-
chosocial aspects of dementia often focus on impairments, and it is certainly
true that dementia does lead to profound psychological and functional
deficits [1,2]. Despite this, it is important to remember that there are also
many findings indicating that patients with dementia can show appreciable
learning, under at least some circumstances [3,4]. These experimental
investigations, considerably reinforced by the positive outcomes obtained
by many of the therapeutic studies described in the review by Franz Baro,
attest to the very real ability of even quite markedly afflicted patients to
respond to environmental manipulations. This responsiveness is an essent-
ial prerequisite for work on psychosocial interventions and offers a major
justification for further research and development.

PSYCHOSOCIAL INTERVENTIONS: COMMENTARIES 325

1 Department of Psychology, University of Leicester, Leicester LE1 7RH, UK



Many of the methods of interventions described in the review, such as
reality orientation and reminiscence, are general in nature and based on
assumptions about the nature of the problems revealed by those with
dementia as a whole. For example, that problems in maintaining orientation
for time, place and person are a central issue in dementia was a fundamental
assumption in the development of reality orientation. Similarly, reminis-
cence as a therapy is based on notions about the importance of life review
for older people. Although these approaches can be adapted to the needs of
individuals, as in using individual background experience in reminiscence
sessions, they fail to take into account the wide range of difficulties and
impairments that arise in dementia. This contrasts with the major
approaches to psychological treatment in other contexts, that depend on
carefully analysing the nature of the particular individual's problems and
what maintains them, and devising therapeutic investigations accordingly.
Of the approaches to intervention described in the review, behaviour mod-
ification and individual psychotherapy are different in this respect and are
directed at the problems of individual clients.

Possibly the different nature of many interventions for older people with
dementia, like reality orientation, is because of a tendency to see their
problems as being very different from those of other patient groups and
thus requiring their own particular forms of intervention. In fact, problems
such as difficulty in maintaining activities of everyday living, failing mem-
ory, disordered speech and personality change, are far from unique to those
with dementia. This suggests that the types of therapy used to deal with
similar problems in other patient groups could effectively be exploited to
deal with the problems of those with dementia.

Although positive changes have been shown to follow from many of the
interventions described in the review, these typically show two features.
First, the gains are hard won and considerable therapeutic effort goes into
achieving quite modest gains [5]. The fact that dementia is a progressive,
deteriorating condition may be one reason for this. The second feature is that
where follow-up data has been collected, any gains tend to be lost quite
quickly after any special intervention is discontinued [6]. An implication
that follows from this is that psychosocial interventions for dementia should
typically not be viewed as ``treatments'', in the sense that a ``treatment'' is
designed to put right or reverse a pathological situation [7]. Having dealt with
that situation, the treatment can then be withdrawn. Rather, greater emphasis
should be placed on what Lindsley [8] originally described as ``prosthetic
environments''. Psychosocial environments should be designed so as to
maximize the functioning of individuals, with many of the interventions
involved being regarded as more-or-less permanent features of the environ-
ment, rather than something which is put in place to achieve a therapeutic
goal and then withdrawn when that goal appears to have been achieved.
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Finally, it is important to emphasize the point, made in the Franz Baro's
review, that much dementia care is, and will remain, informal care, usually
provided by spouses and other relatives. Abundant evidence now attests to
the strains placed on informal carers who look after someone with dementia
[1,9]. An important facet of developing effective psychosocial interventions
is the requirement to consider not only the sufferer but also to take into
account the difficulties faced by the carer.
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5.8
Changing Therapeutic Paradigms

Bernard Groulx1

What is remarkable in Prof. Baro's review on psychosocial interventions in
dementia should be that it is thorough, covers literally all forms of psycho-
social interventions in dementia and addresses the needs of patients and
their families. But, in a sense, it is what is not written or is between the lines
that surprises, i.e. how far our vision, our attitudes regarding patients
suffering from dementia, have come in perhaps 10±15 years.
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It does not seem that long ago that interest in the field was almost
restricted to neuropathological features, such as neuritic plaques and neu-
rofibrillary tangles. Now, by contrast, Reisberg et al show us that the func-
tional stages in Alzheimer's disease (AD) can be translated into
developmental age equivalents that can be utilized to understand and
react to observed changes in the disease [1]. It is a complete change in
thinking, a focus that has moved from a narrow observation of the brain
to a real interest in what the patient is living, is feeling; a focus that has gone
from studying the illness from the greatest distance possible (autopsies) to a
genuine attempt at putting oneself, empathically, in the patient's place.

In the presence of agitation or any behavioural problems, the clinicians of
not long ago were mainly interested, in absolute good faith, in helping the
family and professional caregivers. The interest has now shifted to under-
standing why the patient is behaving in such a way and what are the needs
he is trying to express.

It is not that the needs of caregivers are no longer important, it is that
instead of putting the highest value on their quality of life, it is now put on
the patient's quality of life, on the patient's well-being and capacity for
pleasure. That is, indeed, another remarkable change in paradigm.

Of course, recognizing these changes does not mean that we are there yet.
It is still estimated that, in nursing homes, over 90% of treatment for mental
illnesses, agitated or aggressive behaviour, etc. is by medication. And
indeed, there are reasons for this. It is easier and certainly cheaper when
compared with hiring clinical personnel. When applicable, the reimburse-
ment is easier. Mostly, however, it is simply because many professional
caregivers do not know how to conduct non-pharmacological psychosocial
interventions or are too entrenched in their routines.

We have always known that, with these patients and their difficult beha-
viour, medications sometimes do not work and can actually harm them. In
fact, medication can certainly mask the expression of a distress and its
communication, therefore decreasing our ability to help the individual.
However, it is with the more recent growing body of evidence for the
efficacy of non-pharmacological psychosocial interventions, so well docu-
mented in Prof. Baro's paper, that, again, focus was redirected from unmet
needs of others to unmet needs of dementia patients.

These needs, of course, are not mysterious or abnormal. They are normal
physiological needs: health, control of pain, of physical discomfort. They are
needs for safety and comfortable environmental conditions; needs for love
and belonging, for social contacts, for self-actualization and stimulation. It is
the life conditions of the patient that are mysterious and abnormal: inability
to communicate needs, inability to use prior coping mechanisms or obtain-
ing means for meeting the needs; being in an environment that does not
comprehend the needs or satisfy them; actual unawareness of the needs [2].
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At the risk of sounding minimalist, it is perhaps in the area of interperso-
nal communication that these changes in paradigms have been most dra-
matic. We certainly do not have to go very far back in time to acknowledge
that, in the face of verbal expressions of distress by dementia patients, the
accepted clinical approaches, again practiced in all good faith, were basic-
ally to suppress them. Orthodox psychotherapies found little value in
exploring the psyche of elderly people, let alone ones afflicted with demen-
tia, and the belief, in caregivers, was that a happy or serene patient was a
quiet one, a silent one. That Prof. Baro is able to document the interesting
results of individual as well as group psychotherapies with these patients, is
a tremendous leap forward.

And if this is true in a professional setting, it is equally true in a familial
one. In the past few years, psychologists, linguists, psychoeducators, etc.
have developed and, most importantly, have applied better and better
communication strategies that families can use with their loved one suffer-
ing from dementia, even in the more severe stages. In contrast with times
when families were instructed to diminish stimulation, even verbal ones
and, in doing so, create unwittingly a devastating solitude, they now have
the possibility of taking training programs in functional communications
with AD patients (e.g. [3]).

It would be naive to believe, at this point in time, that the psychosocial
interventions described in Prof. Baro's review are the norm in the manage-
ment and treatment of dementia patients worldwide. Contacts with psy-
chogeriatric institutions in North America, Europe and Japan have shown
me that we still have a long way to go. But the attribution of a full chapter to
issues of not only psychosocial interventions but the psychotherapeutic
needs and, most importantly, the quality of life of patients suffering from
dementia, should be a great incitement to change ways of thinking and
philosophies on clinical approaches. It will also certainly act as a guideline
for education, for training of family and professional caregivers and, hope-
fully, an impetus for further research.
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5.9
Psychosocial Interventions in Dementia: Attitudes, Approaches,

Therapies and Quality of Life

Edmond Chiu1

Working with persons with dementia invites the immediate response of
having to ``do something'' for these persons. From the perspective of the
traditional medical and scientific stand, the response is to make a diagnosis,
identify etiologies and provide the most appropriate and efficacious treat-
ment or therapy. Until an effective, specific and safe treatment is available,
management of the person with dementia rests with individual carers (for-
mal and informal) using pragmatic strategies derived from their experience
and personality. Psychosocial interventions are, thus, the pragmatic, non-
scientific, intuitive responses to such a stressful and stress-inducing condi-
tion.

Prof. Baro's review presents studies and comments on a list of the most
common psychosocial interventions, citing evidence where it exists in a
sparse literature. This parallels a similar systematic review of research
findings by Opie et al [1], which identified 43 studies meeting the authors'
criteria for review. They pointed out that areas of scientific weakness
include a small number of subjects, inadequate description of study parti-
cipants, imprecise data collection methods, high attrition rates and inade-
quate statistical analysis. Despite these flaws, the authors concluded that
there is evidence to support the efficacy of activity programmes, music,
behavioural therapy, light therapy, carer education and changes to the
physical environment. Evidence in favour of multi-disciplinary teams, mas-
sage and aromatherapy is inconclusive.

Herein lies a fundamental difficulty. Scientific methods to measure effi-
cacy require a clear definition of improved outcomes. This focuses one's
mind on narrowly but clearly defined objectives, which within the frame-
work of scientific methods are laudable and necessary.

In dementia care, however, concentration on scientific method may lead
to a blinkering of vision regarding the person who has dementia. Tom
Kitwood [2], in his masterly text, advocated for the personhood to be central
and pre-eminent. Holden and Woods [3] supported the development of
integrated approaches able to satisfy the diversity of individual needs,
responses and preferences of people with dementia. Antonovsky's [4] ``salu-
togenic'' (health-promoting) approach argued for the person's ``sense of
coherence'', with a view of the world that is comprehensive, manageable
and meaningful. The WHO commitment to holistic views of health and
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quality of life also provided a basis for re-valuing the person as the centre
and object of our attention. Whilst scientific method is necessary to evaluate
all interventions, it may be wise, at this time, to see all psychosocial inter-
ventions as ``approaches'' to developing and maintaining a better relation-
ship with persons with dementia, in valuing them as genuine human beings
and seeing them not as objects for ``treatment'', but as people for caring.

Baro's review, whilst presenting as much ``evidence'' as available in a
world of ``evidence-based medicine'', should also remind readers not to
discard ``narrative-based medicine'' [5], which is the context of psychosocial
intervention for people with dementia and has equal, if not more valid,
foundation for the building of appropriate attitudes in caring. Not using the
word ``therapy'' after the name of each psychosocial intervention has the
potential to de-mystify such valuable humane and positive approaches to
care, eschewing mistakenly grandiose expectations that ``therapy'' and
``treatment'' may be provided for the subjects of such interventions. It
may be argued that all psychosocial interventions in dementia care should
be founded on the development of genuine caring and positively valuing
attitudes on the part of formal and informal carers. The dictum primum non
nocere (first do not harm) and the principle of ``unconditional positive
regard'' should constantly underpin the development, practice and evalua-
tion of all psychosocial interventions in dementia, as in all aspects of prac-
tice of medicine and psychiatry.
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5.10
The Importance of Touch and Contact

Yoram Barak1

Prof. Baro's review on the psychosocial interventions in dementia highlights
the large body of knowledge that has accumulated over the last decade in
this important area of treatment. The traditional pharmacologically-focused
treatments offered to patients suffering from dementia do not address the
psychological needs of either patients or their principal caregivers. How-
ever, one must acknowledge the lack of well-designed and methodologic-
ally sound studies in this area. Allen-Burge et al [1] have recently evaluated
the methodology of research in the area of behavioural interventions for
decreasing dementia-related challenging behaviour and conclude that both
increasing patients' engagement and patients' social interactions hold pro-
mise of benefit.

The two avenues for the improvement of patients' social interaction,
engagement and quality of life, are touch and contact. ``A longing for
touch is no doubt common to many ill and elderly persons . . . '', writes
Connelly in the recent supplement to the Lancet devoted to ``Literature
and Ageing'' [2]. Touch is unique among the senses in that it not only
provides information essential for survival, but is a reminder that one is
alive. Therapeutic massage is being practised regularly in many nursing
homes and has been incorporated in our centre as part of enhancing struc-
tured touch between staff and patients. Additional strategies to enhance
touch are undertaken in group settings in which grooming, fashion and
sport activities are performed. Lack of touch is the ``rule'' in many hospitals
and nursing homes and patients over time become uncommunicative con-
cerning their need for it [3]. In patients suffering from dementia, the plea-
sure of being touched may be forgotten and rekindled only after the initial
massage or other form of therapeutic touch. It is not only the patient but also
the caregiver who enjoys and benefits from touching. Humane touch offers
the possibility of establishing new mutual experiences, especially for
patients who suffer from progressive aphasia or impairment of sight and
hearing.

Animals serve as the symbol of contact in many cultures and are the second
approach to be mentioned in this commentary. Since the observation in the
1970s that an elderly patient who is progressing well may have a pet, more
than 1000 references have been published focusing on the use of a variety of
animals in therapeutic settings. However, animal-assisted therapy (AAT) has
both suffered and benefited from the enthusiastic public attention.
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The scope of ``indications'' for AAT is wide, ranging from hypertension
to depression and Alzheimer's disease. The functions of animals within
therapy are thought to be as a companion, a social facilitator or as a
substitute for close interpersonal relationships. Animals are also thought
to enhance health status, increase sensory stimulation, provide emotional
support, reinforce feelings of independence, and affect behaviour modific-
ation. We have recently completed a 1-year study evaluating by a controlled
design the effects of AAT on a group of patients suffering from dementia.
The primary outcome measure for the study was a change in the Social-
Adaptive Functioning Evaluation (SAFE) scores. The items in the scale
measure social-interpersonal, instrumental and life skills functioning and
are designed to be rated by observation and interaction with the subject.
Patients were rated on the SAFE before the study, after 6 months of treat-
ment, and upon completion (12 months). AAT was undertaken once
weekly. The therapists and assisting animals came to the ward at 10.30
a.m. and the group session was of 3 hours. Three AAT counsellors were
regularly accompanied by a psychiatric nurse, providing a ratio of 1:2.5
caretakers to patients. Each patient was provided with his own dog or cat,
according to personal preference.

Sessions included petting, feeding, grooming, bathing and teaching the
animals to walk on a lead for greater mobility. Another major component of
the treatment plan was to increase mobility and socialization through walk-
ing the animals outside the hospital grounds. These excursions facilitated
interaction with people of all ages outside, who were inevitably drawn to
these very special animals. Each session was concluded in the ward with a
summation of the day's activities and a special time allocated for a ``parting
between friends''Ðbetween the patients, staff members and their animal
assistants.

Statistical analysis demonstrated that the AAT groups' SAFE total score
improved significantly as compared with the control group. Impulse control
did not change in either group; instrumental and self-care improved in both
groups, but this change did not attain statistical significance, and social
functions improved significantly in the AAT group. The social functioning
dimension of the SAFE scale consists of the following items: conversational
skills, instrumental social skills, social appropriateness/politeness, social
engagement, friendships, recreation/leisure, and participation in hospital
programmes. This approach further validates the results of the comprehen-
sive study by Raina et al [4], demonstrating enhancement of activities of
daily living (ADL) functioning levels of older people.

In summary, it can be seen that the addition of touch and contact to the
evolving field of psychosocial interventions in dementia adds a creative and
humane aspect in the treatment of these demanding diseases.
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5.11
The Need to Improvise and Look for Evidence

Abdel Moneim Ashour1

Besides the systematic review by Prof. Baro on the techniques and strate-
gies, I would like to highlight some rules about psychosocial interventions
in dementia. These ``general rules'' may be the only technology available to
a worker in a less developed country, and hopefully can guide his or her
practice and research:

1. CognitiveÐparticularly memoryÐimpairment, which is globally pre-
sent in all cases of dementia, limits sustainability and generalization in
rehabilitation. Yet, there is evidence that new learning is still possible in
demented people.

2. Cognitive management covers cognitive deficits other than memory and
learning. It utilizes the techniques of reducing cognitive load, providing
external memory aids, enhancing new learning, and enhancing implicit
and procedural memory.

3. Behaviouural disturbances, including challenging behaviour, have
wider aetiology than cognitive defect. Besides roots in the organic
brain pathology of the patient, there is the impact of reactions of the
carers to the needs of the patient, which are confounded by their degree
of stress and communication state. Kitwood [1] has coined a ``malignant
social psychology'' model for that: ``In many ways dementia is a time of
feeling rather than knowingÐfeelings that are essentially inborn and
develop without any special opportunities for learning''.
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4. The behaviour of confused people denotes some form of coded but
meaningful communication. Confusion is rooted in social and envir-
onmental background, besides organic mental impairment. The coun-
sellor of a confused demented person should deal effectively with the
social and emotional problems within the counselling process. Confu-
sion can be mental withdrawal from a complex modern life that taxes
the person's diminished coping abilities.

5. Adopting more positive attitudes, like value and worth of the patient,
individualization and the contention that learning is possible, is more
important than using techniques of proven efficacy. This includes
careful and creative selection of targets, addressing first the key issues
that make real difference to the person concerned.

6. Prevention is an intervention. For example, positive experiences dis-
tract patients from problematic behaviour. Also, identifying the trig-
gers of catastrophic behaviour allows avoiding them [2]. Anticipation
and planning are the secrets.

7. Intervention-based neuropsychological assessment allows a caregiver
of any degree of sophistication to produce interventions after gaining
understanding of objectives, targets and methods. Improvising all the
time and all the way allows creative thinking inherent in most carers to
surface. Widening the base of applicants of psychological techniques to
include informal caregivers compensates for the shortage of ``thera-
pists''.

8. Evaluative research should be intensified. Some of the methodological
problems should be solved, e.g. definition of the problematic beha-
viour and measurement of the outcome. Sophisticated theoretical mod-
els should be worked out to supply the notions for more rational
interventions.

9. The environmental approach to dealing with mood and behaviour
problems involves adapting the physical and social surroundings to
provide safety, reduce distractions, increase non-verbal cues, etc. In
familiar environments and with familiar routines, patients are less
likely to become confused and disoriented and thus less likely to
become frightened, agitated and restless.

10. In home settings and in most nursing homes, limitations of resources
preclude the creation of an ideal environment, but patients benefit
from even simple interventions.

11. Interventions that change the physical or psychosocial environment
include: concrete advice, general guidelines, problem solving,
support of caregivers, creation of prosthetic environment and milieu
therapy.

12. Carer's needs and expectations include information concerning
dementia and existing support systems. There is also a severe need
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for psychological support, including opportunities to discuss the
oppressive matters with the nursing staff.

13. Sense of competence, that is decreased in carers by long duration of
illness and agitated behaviours of the patient cared for, rises if the carer
receives professional supportive intervention.

14. Dementia, even in mild degree, is notorious for instigating stress and
depression in spouses and children of patients [3]. This explains the
importance of caregiver support programs in care strategies of demen-
tia.

15. Carer support should be considered more in the light of the trend to
manage dementia patients within their families. Family members are
thus ``partners'' in the cornerstone formal care system.

16. Indicators of mental health of the carer will not be improved by mov-
ing the patient to an institution [4].

To sum up, Bere Miesen [5] wrote: ``Persons with dementia are not crazy.
They behave like all persons do in strange situations, and in unsafe condi-
tions. When they cannot find safety and attachment in their environment,
they become difficult and demand our attention . . . ''. A new psychology of
dementia is born.
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5.12
The Need for Psychosocial Interventions in Dementia

Manuel SuaÂrez Richards1

The psychiatric management of dementia involves a broad range of psycho-
social interventions for the patient and his or her family. The different types
of interventions described by Prof. Baro are intended to replace lost func-
tions by the available ones or to enhance those impaired.

Psychosocial interventions have two ultimate specific goals, closely
related: the preservation or restoration of the greatest possible autonomy
and the patient's mobilization. Psychosocial resources must be used to keep
the patient ambulant: the demented should not be in bed when there is no
physical reason for it.

One of the most important factors affecting quality of life in a demented
old person is immobilization, which, in turn, leads to social isolation, a
destabilizing factor.

Psychosocial interventions are intended to slow or avoid disintegration
and avoid or modify immobilization. Measures are directed to the patient
and the physical and human environment surrounding him or her. Beyond
cognitive impairment, human and physical environment directly affects the
evolution of dementia [1].

Specific psychosocial interventions may be effective in reducing beha-
vioural symptoms such as agitation, apathy and depression. Psychoeduca-
tional strategies in the support of caregivers may be effective in reducing
behavioural symptoms of demented patients in daily living [2].

A solid alliance is critical among the demented patient, family and other
caregivers. Family members and other caregivers are a critical source of
information, as the patient is frequently unable to give a reliable history.
They are generally responsible for implementing and monitoring treatment
plans. Their own attitudes and behaviours may have a profound effect on
the patient, and they often need the treating psychiatrist's compassion and
concern.

It is also helpful to educate the family regarding basic principles of care.
These include keeping requests and demands relatively simple and avoid-
ing overly complex tasks that might lead to frustration; avoiding confronta-
tion and deferring requests if the patient becomes angry; remaining calm,
firm and supportive if the patient becomes upset; being consistent and
avoiding unnecessary change; providing frequent reminders, explanations
and orientation cues; recognizing declines in capacity and adjusting expect-
ations appropriately; bringing sudden declines in function and the emer-
gence of new symptoms to professional attention. In addition, the

PSYCHOSOCIAL INTERVENTIONS: COMMENTARIES 337

1 Department of Psychiatry, School of Medicine, University of La Plata, Argentina



psychiatrist can offer more specific behaviourally or psychodynamically
informed suggestions for techniques that caregivers can use to avoid or
deal with difficult behaviours.

While these interventions differ in philosophy, focus and methods, they
have the broadly overlapping goals of improving quality of life and max-
imizing function in the context of existing deficits. Many have, as an addi-
tional goal, the improvement of cognitive skills, mood or behaviour.

These interventions are necessary to keep quality of life, not merely to
keep the patient alive, and they are essentially oriented to preserve the
human right to live worthily.

REFERENCES

1. Maheu S., Cohen C. (1996) Support of families. In Clinical Diagnosis and Manage-
ment of Alzheimer's Disease (Ed. D. Gautier), pp. 293±304, Dunitz, London.

2. Haupt M. (1999) The course of behavioural symptoms and their psychosocial
treatment in dementia sufferers. J. Gerontol. Geriatr., 32: 159±166.

5.13
Sharing and Supporting Families with Dementia

R. Srinivasa Murthy1

Recognition of the needs of the elderly and organization of services for
elderly individuals is a recent development in India and other developing
countries. Community-based services are rare or non-existent. There are
three aspects on which to comment: the understanding of dementia, the
use of psychosocial interventions and the needs of carers.

During the last decade, there has been a growing interest in understand-
ing the magnitude of the needs and developing methods to address them.
Initial epidemiological studies in the community [1,2] used largely clinical
criteria. More recent studies have utilized standarized tools and multistage
screening for dementia [3±8]. The development of simple instruments for
use in the rural and illiterate population [9,10] has provided new avenues
for multicentre research in India. The studies have provided norms for
categorizing cognitive deficits in the elderly [11] and shown important
cross-cultural differences in US±India comparisons. There are series of
studies utilizing the same methodology in Delhi, India and Pittsburgh,
USA. The findings show that the prevalence of dementia is low in IndiaÐ

1 National Institute of Mental Health and Neurosciences, Bangalore 560029, India
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0.84% in the population aged 55 years and older and 1.36% in the popula-
tion aged 65 years and older. A major benefit of this collaborative study was
the functional ability scale for use in the rural general population [10].
Availability of such instruments can be expected to result in a large number
of studies in different regions and population groups.

The majority of the dementia patients in India are living in the community
and with the families. Alternative institutions are still the exception. There
are also differences in care perceptions between rural and urban popula-
tions and between different social classes [12].

The real challenge for the psychiatrists is sharing and supporting families
with a person suffering from dementia. The advances made in psychosocial
interventions need to be simplified and shared with carers. There are a
number of innovations in developing countries. One example is the pro-
gramme DIGNITY Dialogue in Bombay city. As part of this programme,
there is a linking of elderly with youth, use of a monthly magazine as a
network, the starting of regional enrichment centres, organization of work-
shops on living skills, etc.

The psychosocial interventions reviewed in Baro's paper provide an
excellent knowledge base for community care. Different methods, such as
reality orientation therapy, reminiscence, validation therapy, behaviour
modification, sensory stimulation, reorganization of motor activity, indi-
vidual psychotherapy, are relevant and applicable. There is scope for inte-
grating culturally relevant practices in these methods. An example is the use
of yoga in India, which is part of the larger understanding of the commu-
nity. Group therapy has had difficulties in India, as sharing highly personal
details is limited in the general population.

With regard to quality of life, the role of religion in understanding old age
as a natural transition, as well as a period of decreased activity and a stage
of preparation for future life, could be an advantage for those working in
traditional societies. This is an area that has not been adequately explored
and exploited.

Carer support is the biggest challenge for psychiatrists. This situation
offers an opportunity to develop innovative methods, as professional barriers
are outdone in thinking of new ways of addressing the needs. Some exam-
ples are the use of the extended/joint family network, including community
members, as supporters in rural areas. Support to carers will have to be
more substantive than occasional help. In India and other developing coun-
tries, there is very little formal mental health care. As a result, the carer has
to meet multiple needs. The carers need more knowledge about the condi-
tion, course, various physical and psychosocial treatments, and guidance
about levels and limits of care. A useful method of support to carers is to
think of nine components: (1) information to patients/general public; (2)
medical and psychosocial care; (3) strengthening family life; (4) coping
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skills; (5) networking of families; (6) respite care/support; (7) day careÐ
rehabilitation; (8) stigma/discrimination; and (9) empowerment. The
psychosocial interventions are at an early stage of development. There are
enormous challenges and new opportunities for sharing and supporting
families.
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6
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INTRODUCTION

This paper reviews the evidence on the costs of dementia. In the first section
we summarize and compare most of the published cost of illness (COI)
studies of dementia. These studies reveal that most costs of care are found
outside traditional health care. They also show that indirect costs in terms
of lost productivity are a small part of the total costs, since most of the
victims of the disease are retired. However, these costs are not negligible in
absolute terms.

In the following section we discuss some specific issues related to costing
of dementia. The first relates to the direct costs of care. Only a small share of
costs is found in traditional hospitals. Most formal care is delivered as day
care, nursing home care and home care. A second important problem in
costing dementia is how to identify, quantify and value informal care. The
different methods available are presented and discussed.

Subsequently we present the evidence on the relation between the sever-
ity of dementia and costs. Different measures of severity are discussed, but
the main empirical results presented are from the relation between costs and
Mini-Mental State Examination (MMSE) scores.

This review focuses on costs. But an important use of costing data is as a
basis for economic evaluations comparing costs and outcome for different
treatment alternatives. Particularly with the introduction of new drugs,
there has been a rapidly growing number of economic evaluations of ther-
apies. The difficulties in defining relevant outcome measures for economic
evaluations in dementia has the consequence that most of these evaluations
only compare costs for different interventions. In particular, these studies
are investigating whether the cost of new drugs is totally or partially offset

Dementia, Second Edition. Edited by Mario Maj and Norman Sartorius.
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by reductions in costs from progression of patients to more severe and
costly states of the disease. The review ends with some conclusions
and suggestions for further research.

COST OF ILLNESS (COI) STUDIES IN DEMENTIAÐA
REVIEW OF PUBLISHED STUDIES IN DIFFERENT
COUNTRIES

This review is an update and a complete revision of an earlier review article
by Wimo et al [1]. The first COI study in dementia was published for the
USA in the late 1980s. In the last decade, similar studies have been pub-
lished for Canada and a number of European countries. The overall results
from these studies are presented in Table 6.1.

There is a great range in the share for different cost categories in the
various COI studies, mainly depending on how many cost categories are
included. This aspect is clearly illustrated in the paper by Huang et al [4].
Hay and Ernst [3] analysed Alzheimer's disease (AD) alone. In an update,
the same authors [6] found higher figures than in their previous study. The
study by Manton et al [7] is the only one regarding COI of dementia where
comorbidity has been systematically analysed; they estimated the costs of
medical care for the total population of 65 and older (with different states of
interacting comorbidity, including dementia) to US$ 388 billion. In a simu-
lation, a total elimination of dementia would decrease the costs by US$ 32.2
billion, which could be regarded as the net cost of dementia.

The estimated costs of dementia in the USA can be compared to an
estimation of the total costs of illness in the USA, US$ 805 billion, where
US$ 374 billion were direct costs [18] (updated to 1996 prices). The Amer-
ican studies mainly focus on net costs (i.e. the extra costs that are caused by
dementia). Schneider and Guralnik's figures [5] also give the opportunity to
compare the costs of dementia with those of hip fractures. At 1996 prices,
the cost of hip fractures was US$ 2.4 billion for 220 000 fractures or US$
11 000 annually per fracture (US$ 10 per citizen), to be compared to US$ 63.4
billion for 2.4 million demented or US$ 26 400 annually per demented (US$
270 per citizen).

Plausible explanations for the rather low costs in England found by Gray
and Fenn [9] are the amount of volunteers, the low daily cost of residential
care or nursing home care, the low estimated proportion of demented
people in residential care/nursing homes, the fact that only AD was
included, and the fact that only paid family efforts were included. The
English cost figures presented by Smith et al [8] and Livingston et al [19]
are at the same level as those of Gray and Fenn [9], while the figures by
Kavanagh et al [10], Schneider et al [20] and Holmes et al [11] are more in line

342 DEMENTIA



T
A

B
L

E
6

.1
C

o
st

o
f

il
ln

es
s

st
u

d
ie

s
o

f
d

em
en

ti
a:

d
is

tr
ib

u
ti

o
n

in
d

if
fe

re
n

t
co

st
ca

te
g

o
ri

es
*

C
o

u
n

tr
y

Y
ea

r
E

st
im

at
ed

d
em

en
ti

a

ca
se

s

C
u

rr
en

cy
C

o
st

(b
il

li
o

n
s)

C
o

st

(b
il

li
o

n
s

U
S

$
19

96
)

D
ir

ec
t

co
st

s
(%

)

O
u

t-
o

f-

p
o

ck
et

(%
)

In
d

ir
ec

t

co
st

s
(%

)

In
fo

rm
al

ca
re

(%
)

N
o

te
S

o
u

rc
e

U
S

A
19

83
U

S
$

38
75

.3
N

et
co

st
s

O
T

A
[2

]

U
S

A
19

83
1

53
5

00
0

U
S

$
27

.1
53

.6
49

51
N

et
A

D
co

st
s

H
ay

an
d

E
rn

st
[3

]

U
S

A
19

85
4

28
0

00
0

U
S

$
87

.9
15

5.
6

7.
5

7.
5

49
36

H
u

an
g

et
al

[4
]

U
S

A
19

85
2

40
0

00
0

U
S

$
35

.8
63

.4
10

0
G

ro
ss

co
st

s
S

ch
n

ei
d

er
an

d
G

u
ra

ln
ik

[5
]

U
S

A
19

91
1

59
5

00
0

U
S

$
67

.3
83

.9
31

20
49

E
rn

st
an

d
H

ay
[6

]

U
S

A
19

91
U

S
$

25
.8

32
.2

M
an

to
n

et
al

[7
]

E
n

g
la

n
d

19
95

37
0

00
0

£
0.

9
2.

5
94

6
S

m
it

h
et

al
[8

]

E
n

g
la

n
d

19
91

£
1.

03
1.

9
94

6
P

ai
d

in
fo

rm
al

ca
re

G
ra

y
an

d
F

en
n

[9
]

E
n

g
la

n
d

19
91

32
0

00
0

£
5.

04
9.

4
87

13
A

d
v

an
ce

d
co

g
n

it
iv

e

im
p

ai
rm

en
t

K
av

an
ag

h
et

al
[1

0]

U
K

19
96

65
0

00
0

£
16

.1
24

.3
67

33
H

o
lm

es
et

al
[1

1]

C
an

ad
a

19
91

28
1

00
0

C
an

$
3.

9
3.

4
84

16
é

st
b

y
e

an
d

C
ro

ss
e

[1
2]

S
w

ed
en

19
91

15
3

00
0

S
E

K
30

.7
3.

6
10

0
G

ro
ss

co
st

s
W

im
o

et
al

[1
3]

S
w

ed
en

S
E

K
20

2.
4

10
0

N
et

co
st

s
W

im
o

et
al

[1
3]

It
al

y
19

95
73

5
00

0
U

S
$

38
.8

40
.6

16
84

C
av

al
lo

et
al

[1
4]

G
er

m
an

y
93

2
50

0
U

S
$

7.
2

7.
7

10
0

L
o

w
al

te
rn

at
iv

e
S

ch
u

le
n

b
u

rg
et

al
[1

5]

G
er

m
an

y
1

26
0

00
0

U
S

$
15

.5
16

.6
10

0
H

ig
h

al
te

rn
at

iv
e

S
ch

u
le

n
b

u
rg

et
al

[1
5]

D
en

m
ar

k
19

96
58

00
0

D
K

4.
5

0.
5

10
0

K
ro

n
b

o
rg

A
n

d
er

se
n

et
al

[1
6]

H
o

ll
an

d
19

94
18

0
00

0
H

F
L

3.
31

1.
6

10
0

K
o

o
p

m
an

sc
h

ap
et

al
[1

7]

*
S

o
m

e
co

st
fi

g
u

re
s

h
av

e
b

ee
n

ex
tr

ap
o

la
te

d
fr

o
m

in
d

iv
id

u
al

co
st

s
to

n
at

io
n

al
co

st
s

b
y

n
at

io
n

al
p

re
v

al
en

ce
fi

g
u

re
s.

A
D

,
A

lz
h

ei
m

er
's

d
is

ea
se

;
O

T
A

,
O

ff
ic

e
o

f
T

ec
h

n
o

lo
g

y
A

ss
es

sm
en

t,
P

h
il

ad
el

p
h

ia



T
A

B
L

E
6

.2
C

o
st

o
f

il
ln

es
s

st
u

d
ie

s
o

f
d

em
en

ti
a:

co
m

p
ar

is
o

n
o

f
co

st
p

er
p

at
ie

n
t

an
d

co
st

p
er

in
h

ab
it

an
t*

C
o

u
n

tr
y

E
st

im
at

ed
d

em
en

ti
a

ca
se

s
C

o
st

(b
il

li
o

n
s

U
S

$
19

96
)

A
n

n
u

al
co

st
p

er
p

at
ie

n
t

(U
S

$
19

96
)

A
n

n
u

al
co

st
p

er
ci

ti
ze

n
(U

S
$

19
96

)

C
o

st
ca

te
g

o
ri

es
in

cl
u

d
ed

S
o

u
rc

e

U
S

A
1

59
5

00
0

83
.9

52
60

0
33

5
D

,
IC

E
rn

st
an

d
H

ay
[6

]
E

n
g

la
n

d
37

0
00

0
2.

5
6

72
0

53
D

S
m

it
h

et
al

[8
]

C
an

ad
a

25
2

60
0

3.
4

12
06

0
12

5
D

,
IC

é
st

b
y

e
an

d
C

ro
ss

e
[1

2]
S

w
ed

en
15

3
00

0
3.

6
23

60
0

42
0

D
W

im
o

et
al

[1
3]

(g
ro

ss
co

st
s)

S
w

ed
en

15
3

00
0

2.
4

15
40

0
27

4
D

W
im

o
et

al
[1

3]
(n

et
co

st
s)

G
er

m
an

y
93

2
50

0±
1

26
0

00
0

7.
7±

16
.6

8
30

0±
13

20
0

11
5±

25
0

D
S

ch
u

le
n

b
u

rg
et

al
[1

5]
(l

o
w

-
h

ig
h

)
D

en
m

ar
k

58
00

0
0.

52
9

10
0

10
0

D
It

al
y

73
5

00
0

6.
3±

40
.6

8
60

0±
55

30
0

11
0±

71
0

D
,

IC
C

av
al

lo
et

al
[1

4]
H

o
ll

an
d

18
0

00
0

1.
6

9
00

0
10

5
D

K
o

o
p

m
an

sc
h

ap
et

al
[1

7]

*F
ig

u
re

s
ar

e
ro

u
n

d
ed

an
d

ex
p

re
ss

ed
as

U
S

$;
cu

rr
en

cy
co

n
v

er
si

o
n

s
b

y
P

P
P

s
(p

u
rc

h
as

in
g

p
o

w
er

p
ar

it
ie

s)
;

ti
m

e
tr

an
sf

o
rm

at
io

n
s

b
y

n
at

io
n

al
p

ri
ce

in
d

ex
o

f
h

ea
lt

h
.

S
o

u
rc

e:
O

E
C

D
(O

rg
an

iz
at

io
n

fo
r

E
co

n
o

m
ic

C
o

o
p

er
at

io
n

an
d

D
ev

el
o

p
m

en
t)

.
D

,
d

ir
ec

ts
co

st
s;

IC
,

co
st

s
o

f
in

fo
rm

al
ca

re



with the other studies. In the cost calculations by Livingston et al [19], no
costs for accommodation were included.

éstbye and Crosse [12] from Canada have estimated the net Canadian
costs of dementia as US$ 3.4 billion, based on a dementia population of
281 000 individuals. The high Italian costs [14] depend on a high estimate of
informal care.

The costs of dementia care in Sweden were estimated to be US$ 3.6 billion
in 1996 [13], where 93% were gross direct costs of moderate and severe
dementia. The net cost of dementia care in this study was estimated to be
about 65% of the gross costs. Figures from the Netherlands [17] and Den-
mark [16] show a rather low cost per demented person, which can at least
partly be explained by the fact that costs of informal care are not included.

It is very difficult to compare the results of the different studies. In an
attempt to make a rough comparison, we have recalculated the figures of a
number of studies to make them comparable. Results are presented as cost
per demented patient and cost per inhabitant in 1996 US$ (see Table 6.2).

Cost per person with dementia varies from US$ 6720 in one study for
England to US$ 55 300 in Italy. Moreover, two different studies from the
USA give estimates which differ more than two-fold. The variation in cost
per inhabitant varies even more. To some extent the high figure for Sweden
reflects the high share of the population in the older age groups. But the
major explanation for the difference between the studies is probably related
to differences in methodology, particularly which costs to include, and in
the data sources used.

METHODOLOGICAL ASPECTS OF COSTING DEMENTIA

The general methodology for costing in COI studies is well developed,
although there is some controversy over the most appropriate method for
costing different types of resources. For each specific disease, some types of
resources are more important for the total cost of the disease. For example,
for diseases that mainly affect the working population, the identification,
quantification and valuation of loss of production (indirect costs) is very
important. For dementia, which mainly affects the elderly, indirect cost is
not the key resource item. Neither is the traditional health care cost compon-
ent, including hospitalization, ambulatory care and drugs, the most import-
ant cost item in dementia.

What poses a particular problem in estimating the costs of dementia is
that the majority of the costs of care are found outside the health care sector.
We can label these ``non-medical'' direct costs. A distinction can be made
between two types of non-medical direct costs. The first is formal care,
which is undertaken by paid professionals, either in special institutions,
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such as nursing homes, or in the patients' homes. The second is informal care,
which is undertaken by the patients' relatives or an unpaid voluntary worker.
We will examine the specific problems involved in costing these categories.

Institutional Care

Nursing Home Care

Nursing home care costs are often referred to as ``reference costs'' when
other care alternatives are evaluated. However, to be valid, such compar-
isons must assume that institutional care is the only alternative, otherwise
comparisons are misleading. Costs can be dementia-specific and include a
detailed analysis of the costs of all activities linked to dementia patients,
while the other and most common way is to provide the average costs of
nursing home patients. The gross cost per day per demented person (1996
prices) varies between US$ 78 and US$ 233, with an average cost of about
US$ 135 (see Table 6.3).

According to Hu et al [22] the costs of care for demented nursing home
patients was 36% higher than the costs of care for non-demented patients.
Hay and Ernst [3] and Ernst and Hay [6] also present net costs due to
dementia of approximately US$ 26±29 per day. However, this issue is
complicated and controversial. Coughlin and Liu [21] found only slight
differences between the cognitively impaired and cognitively unimpaired.
Rovner et al [26] found, in a randomized study, that even if an intervention
program reduced behavioural disturbances, costs were not significantly
lower during a 6-month follow-up. In the UK, the concept of Domus care
comprises registered mental health nursing homes where residents live in a
purpose-built facility with their own rooms. The costs of a Domus care unit
with demented residents were much higher than the costs of private or
voluntary nursing homes in the UK [28].

Intermediate Care Alternatives

Care and living arrangements between home and nursing homes are under
development in many countries. These settings are staffed around the clock
and the number of residents is smaller than in nursinghome wards. The
main purpose is to offer community, supervision/surveillance and a natural
life situation. There are few published costing studies, and all cover short
periods, 12 months or fewer (see Table 6.4).

A comparison with nursing home care may be appropriate if demented
patients must stay at nursing homes because intermediate care options are
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not available. A Swedish study [30] correlated the costs of dementia care in
different care alternatives with the decline in cognitive function, activity of
daily living (ADL) capacity and behavioural disturbances. The costs
increased considerably in home care and in a day care group, parallel to
the progression of dementia, but not in group living (GL). In another
Swedish study [34], GL costs and three comparison alternatives were ana-
lysed. GL costs were 68% of nursing home costs, 91% of the costs of the
home care group and 81% of a mixed comparison alternative; i.e. GL was
cheaper than all alternatives. Johansson [37] and Wimo [38] have estimated
the costs of GL to about 60±70% of nursing home costs.

In the UK, the cost of residential care for people with advanced cognitive
impairment [28] was somewhat lower as compared to Sweden. Knapp et al
[32] compared the costs of community care with those of hospital care of a
population of mainly demented patients who were relocated from hospital
to community care. They found that the costs of community care were
considerably lower, about 40% of the nursing home costs. Some cost reports
of ``residential care for dementia patients'', sometimes called ``boarding
home care'' in the USA, indicate similar costs to GL in Sweden, from 60%
(low nursing load) to 92% (high nursing load) of nursing home costs [36,40].

Day Care

The health economic literature on dementia day care is limited (Table 6.5).
Two different approaches of cost analysis have been used. The first is to
analyse the cost of a day care unit, and the second approach is longitudinal.
Day care can take place in different settings: in hospitals, apartments or
special bungalows, and the number of staff per patient also vary, resulting
in different costs. Comparisons are often made with nursing home costs, but
such an approach may be questioned, since the study populations are often
not comparable with respect to the degree of dementia. There are three US
papers from the 1980s and one from the 1990s [41±44] presenting uncon-
trolled results, with great variability of costs. There are four Scandinavian
papers with control groups [30,45±47], presenting cost data from the 1980s.
In a Swedish study [45], in which the patients were their own controls
during the period previous to day care the costs were higher during the
period of day care. In two other Swedish studies [30,46], in which waiting
list patients were used as controls, day care was cheaper. In a randomized
Norwegian study [47], the costs were lower in absolute figures compared to
the Swedish studies, but the relation between the day care group and the
controls was the same, 86%. Reifler et al [48] studied the ratio between
operating revenue (fee-for service payments from families or government)
and non-operating revenue (donations, philanthropy, etc.) in a US dementia
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day care program. On average, 64% of the income was of the operating
revenue type.

Special Care Units and Other Types of Formal Care

The US special care unit (SCU) concept is broad, but care is provided in
nursing homes or similar settings. Economic evaluations were sparse in
1988 [40], and the situation is still the same [49]. Some principles for cost
evaluations have been presented [50], but no cost figures. In one study,
which did not measure the basic costs of care, it was found that the annual
costs for medication, radiology, laboratory service and treatment (catheter-
ization, tracheal suctioning, etc.) were US$ 1477 lower in SCUs than in
traditional nursing home care [51]. Costs of fever management [52] were
studied in a small sample of SCU patients with dementia compared to
nursing home patients. Maas et al [49] reported higher care costs for AD
patients in SCUs as compared to traditional units.

Wray et al [53] studied the effects on costs of withholding medical treat-
ment, and found that mortality was higher in the group where treatment
was withheld, but there were no significant differences regarding costs.

Demented patients stay longer in acute care than non-demented patients
[54], causing losses for New York hospitals paid through capitation accord-
ing to diagnosis-related groups (DRG). Similar conclusions regarding Med-
icare capitation were drawn by Weiner et al [55].

In a decision model [56], surgery was estimated to be US$ 17 000 more
expensive per treatment episode than conservative intervention in the ther-
apy of stage III pressure ulcers among demented patients. However,
decision-makers preferred surgery if they did not have to consider costs.

Home Care

Home care costs are often presented from two viewpoints. The first is to
analyse costs for home care per se (a ``typical'' day of home care), implicitly
assuming that institutionalization or other care options are avoided. The
second approach is longitudinal and examines a wide range of resource
utilization and costs of a ``home care dementia population'' during a spe-
cific period of time. With the longitudinal approach, patients who not are
categorized as permanently institutionalized can be regarded as being in
``home care'', even if they also sometimes use different resources, such as
institutional care. In some of the studies referred to, different cost categories
were presented, making it possible to analyse both approaches. However,
there may be difficulties in finding out whether longitudinal aspects were
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included, even if the first approach is in the focus. In some studies, the costs
of home care were used as a comparison alternative (e.g. with day care, see
above). Studies presenting costs of home care must also be judged with four
other aspects in mind: the degree of dementia; whether informal care is
included; whether the value of the family efforts is based on paid or unpaid
work; and whether gross or net costs are presented.

With the first approach, unpaid informal care makes up a large part of the
total costs. There is also a wide range in the cost estimates (see Table 6.6).

Rice et al [23] showed that the out-of-pocket expenses for the families is
approximately 63% of the health sector costs. Adding informal care increases
costs considerably and the costs of home care are almost the same as for
nursing home care, whereas the relative part of out-of-pocket expenses
decreases to 17%. The family burden is double: out-of-pocket costs and
informal unpaid care. Stommel et al's [57] study on the costs for the families
showed that the greatest part (71%) was unpaid (i.e. the same level as in Rice
et al's [23] study, 73%). The cost level in UK seems to be lower compared to
USA when the same cost categories are included. Weinberger et al [25,59]
presented net costs in a longitudinal study and also studied the effects of a
social intervention program [59], where costs were not significantly lower
than for the controls. The French study [60] illustrated that even if the value of
informal care increases by the degree of the dementia, its relative part is
higher (41%) among those with mild to moderate dementia than in moderate
to severe dementia (33%), because more formal care is needed in severe
dementia. The paid part of the family efforts is very low (0.5±1.5%) in
comparison to unpaid efforts. In an English study, it was found that
community-based services had lower total costs than long-term hospital
stay, although the social service costs were higher [61,62]. In contrast, Donald-
son and Gregson [63] found that the cost to maintain patients in home care
could be very high. In Dellasega et al's study [64], home care costs were lower
for cognitively impaired than for intact persons if only the home care costs
were analysed, but if informal care and hospitalization costs had been
included, the total costs would have been greater for the impaired group.

When comparisons are made between home care and nursing home care
(see Tables 6.3 and 6.6), it is notable that the costs may be higher in home
care when all relevant cost categories are included.

Informal Care

Demand and Supply of Informal Care

Informal care is the unpaid care provided by family members, friends or
voluntary workers to disabled and impaired individuals in the community
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[65]. Most disabled elderly persons benefit from informal care to some
degree, and many families choose informal care over formal, paid care
[66,67]. Spouses form a major proportion of the informal care-giving net-
work [2], but increasingly, elders reach their 70s without a spouse. Because
of the greater than 7-year discrepancy between life-expectancy for men and
women, this phenomenon is one which confronts women more often than
men [68].

Most disabled individuals prefer to remain in their own homes, instead of
moving into an institutional setting, to obtain the care they need. Values
cited as important for describing the qualities of living at home include
maintaining personal privacy, pleasant living environment, being at home
and personal space. Informal caregivers often enable family members and
friends to maintain their homes when otherwise they would be forced to
accept institutional care. Even so, elders often favour paid assistance in their
homes so that they can avoid burdening their families.

While the growing elderly population indicates that the demand for
informal caregivers will be high, other socioeconomic and demographic
trends indicate that the availability of informal caregivers is decreasing.
However, supply of caregivers is difficult to measure, due to the obviously
large variety of behavioural and cultural factors which determine the will-
ingness of one adult to care for another.

Measuring and Costing Informal Care

Different approaches for measuring informal care have been used, such as
diaries/questionnaires, direct observation and interviews in retrospect.
Support in ADLs and instrumental ADLs (IADLs) can be defined rather
well. However, a great part of the caregiver's time is linked to supervision
of the patient in various activities, to meet and treat behavioural disturb-
ances and to watch over the patient to prevent dangerous events with hot
water, fire, etc. The assessment of such supervision, in terms of minutes and
hours, is difficult. Two other important factors are care productivity
and joint production. A formal professional carer is probably more
efficient and takes less time to support ADL tasks than an informal care-
giver, which must be considered if a replacement costing approach is used
(see below). Joint production means that the patient and the caregiver are
doing things together, particularly in IADL tasks such as shopping or
preparing meals.

The costing of informal care is controversial [69±71]. Whether informal
care should be viewed as a direct (non-medical) cost or as an indirect cost is
debatable. The ability to substitute informal caregivers for formal caregivers
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demonstrates similar resource qualities, which would argue for classifying
it as a direct cost. Also, according to consumer theory, informal care giving
can be viewed as a service product of a household or family [72]. Thus, it is
reasonable to view the family members of a household producing informal
care by using time, medical supplies, pharmaceutical and other goods in
order to maximize their utility. Implicitly, this suggests that income and
prices will contribute strongly to their decision to use formal vs. informal
care. In most instances, the informal care produced by the household can be
viewed as interchangeable with the home care provided by paid individuals
and agencies.

Indirect costs compose a distinct type of foregone opportunity, that of
production losses [73]. When a relative of a demented person takes time off
from other activities to care for this person, it might be reasonable to
interpret this as an indirect cost. However, if the household is viewed as a
small production facility, then the time spent away from the formal labour
market will not necessarily be considered an indirect cost. When a family
member or friend foregoes employment time to provide informal care, his
or her time becomes part of the household production function and, there-
fore, the time is not lost. In some cases this is the purpose for which such
persons prefer to use their time and thus attempt to maximize their utility.

There are two frequently used methods for valuing informal care: the
opportunity cost method and the replacement method, which both have
drawbacks when applied in the field of dementia. The opportunity cost of a
resource is the value of the resource (in this case the caregiver's time) put to
its best alternative use. Whether or not the caregiver is paid for the care is
not of interest; payment has impact on the distribution of the burden but not
on the total societal cost. Thus, the question of interest is to find out what the
alternative use of the caregiver's time actually is. If the caregiver is of
working age and the alternative is working on the labour market, the cost
for informal care should be valued to the production loss due to absence
from work (with methods used in the estimation of labour cost).

More complicated is the costing of the caregiver's time regarding leisure
and caregiver time produced by retired persons (such as spouses) since
there are no market prices available. There is no consensus on how this
should be performed [74]. Survey methods, such as the contingent valuation
method, may be useful regarding caregiver's leisure time, but as far as
we know no such empirical studies have been published yet regarding
dementia.

The second option is to value time to the cost of professional formal care,
e.g. the cost for professional home help (the replacement cost approach). It is
assumed that a professional carer would replace the informal caregiver if
this particular informal carer were not available. It is also assumed that the
informal caregiver's time and the professional caregiver's time are perfect
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substitutes. The cost of informal care is, therefore, the corresponding cost for
a formal carer. This approach also has several drawbacks. Firstly, we do not
know if there actually would be a replacement with a professional carer if
the informal carer were not available, at least not to the full corresponding
time. Other complicated issues (which to some extent are also problematic
with the opportunity cost approach) are, as mentioned above, the discus-
sions about joint production and supervision time.

It has also been suggested that the loss of leisure time should be measured
as a reduction of the caregiver's quality of life [71], as part of the ``outcome
side'' in the evaluation. But it is unclear how a reduction in quality of life for
the caregiver should be integrated in an economic evaluation.

Yet another approach is to give caregiver time a zero value. There are
two reasons for this: the methodological problems described above and
the fact that some caregivers to demented persons do not feel any burden
or sacrifice in their situation; on the contrary, they sometimes describe their
situation in very positive terms. These cases are, however, the exception
rather than the rule; there is a large body of evidence in the literature
that dementia has a heavy impact on the caregiver's situation in terms of
burden, depression, quality of life, coping, stress, morbidity and social net-
work [75].

To summarize, there are a number of issues that need to be resolved in the
measurement and costing of informal care. We have argued for interpreting
informal care as a direct cost, mainly by referring to issues of substitution
and seeing the household as a production centre. Further, we recommend
researchers to include all three costing options in the analysis, preferably
with the opportunity cost approach as the main alternative and the replace-
ment and zero approaches in the sensitivity analysis.

COSTS IN RELATION TO SEVERITY OF DISEASE

Disease Severity Scales in Dementia

Disease severity scales in dementia range from detailed, multidimensional
descriptions of the different stages of dementia to unidimensional measures
of, for example, cognitive functioning. The Clinical Dementia Rating (CDR)
and the Global Deterioration Scale (GDS) are both widely used for classify-
ing AD patients into a limited number of disease stages (four in the case of
CDR and seven with the GDS) [76]. The advantage with these scales is that
they incorporate several dimensions of the disease (memory impairment,
ADL skills, etc.) into a single measure. Variables such as education, occupa-
tion and cultural factors have less influence than what is seen with scales
only measuring cognitive function [76].
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FIGURE 6.1 Relationship between different severity scales in dementia. AD, Alz-
heimer's disease; CDR, Clinical Dementia Rating; GDS, Global Deterioration scale;
MMSE, Mini-Mental State Examination

Source: adapted from Reisberg et al [76]

The MMSE is a test aimed at measuring the degree of cognitive impair-
ment [77] with a score ranging from 30 (no cognitive impairment) to 0
(severe cognitive impairment). As mentioned above, the results are likely
to be affected by the education of the subject and cultural factors. Also,
results will be worse if the patient is tired or is having a ``bad day.'' There
may also be a ``bottoming out'' effect in subjects with very severe AD, who
may score 0 on the MMSE before they have reached the final stage of
progression. Advantages with the MMSE are that the test is easy to admin-
ister and has a more detailed scale than the staging scales.

Figure 6.1 shows the relationship between clinical diagnosis, CDR and
GDS and the average MMSE score for patients in the different stages of
dementia. The ideal severity scale for economic evaluation in AD should be
easy to administer, reflect even small deterioration in health status and be
highly correlated with costs. Of the available disease scales, the MMSE most
closely matches these requirements. Whether the other scales also fulfil
these criteria must be analysed further.

Relation Between Costs and MMSE Score

The correlation between MMSE level and total costs has been investigated in
several studies. Ernst et al [78] used a log-linear regression model to estimate
the dollar savings from preventing or reversing cognitive decline in AD
patients. For a patient with an initial MMSE score of 7, preventing a two-
point decline would save $3700, while a two-point increase in MMSE score
rather than a two-point decline would save $7100.

JoÈnsson et al [79] employed a linear regression model to analyse the
relationship between MMSE and costs, including medical expend-
itures, costs of accommodation and home help. Data was taken from a
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population-based study (the Kungsholmen project [80]) including persons
aged 75 and above, both with and without a diagnosis of dementia. A
decrease in MMSE score by 1 point was associated with an increase in cost
by $2000 (15 000 SEK).

Preliminary data from a further analysis of the Kungsholmen material
[81] indicate a close correlation between costs and indicators of dementia
severity. A change of CDR by one stage corresponds to a cost of about
$12 500, a change of MMSE by one point to about $2000±2300 and a change
by one step in the Katz index of ADL [82] to $6000.

In a Canadian study [83], MMSE was used to estimate stage-specific costs of
AD. The annual costs were CAN$ 9451 for mild disease (MMSE 21±26), CAN$
16 054 for mild±moderate disease (MMSE 15±20), CAN$ 25 714 for moderate
disease (MMSE 10±14), and CAN$ 36 794 for severe disease (1996 prices).

It appears that even slight changes in MMSE score may be associated with
significant changes in resource utilization and costs. However, studies have
focused on the cross-sectional relationship between MMSE and costs, and
the cost implications of changes in MMSE score still remain to be explored.

ECONOMIC EVALUATION IN DEMENTIA

Methods for Economic Evaluation

Economic evaluation means a comparative analysis of alternative treat-
ments or other interventions in terms of cost and outcome. Depending on
the outcome measure used, the different evaluation techniques are called
cost-minimization analysis, cost±effectiveness analysis, cost±utility analysis
and cost±benefit analysis [73].

Cost-minimization Analysis

In cost-minimization analysis, only the costs of alternative treatments (or
one treatment compared with doing nothing) are compared, whereas the
health effects are assumed to be equal. The methodological difficulties
associated with defining and measuring outcome in dementia have led to
a frequent use of cost-minimization analysis in economic evaluation. If cost-
minimization analysis is used in a case where the health effects of the
comparators are not equal, it will provide guidance for decisions only if
the alternative which is thought to give the best health effects is also the
least costly. If a treatment has a positive health effect but is cost adding in
relation to a comparator, cost-minimization analysis does not help the
decision-maker on whether or not to use the treatment.
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Cost±effectiveness Analysis

In cost±effectiveness analysis, health effects are expressed in some natural
unit (most commonly life-years gained) and results are presented as the
marginal (extra) cost per additional unit of effectiveness obtained (cost per
life-year gained, for example). In dementia, there is a lack of good disease
measures to be used for cost±effectiveness analysis. Using disease severity
scales as an effectiveness measure leads to difficulties in interpreting the
results. For example, what is the willingness to pay per MMSE point
gained? Another possibility is to use the time spent in non-severe states of
the disease as an outcome measure. Effectiveness is defined as 1 if the
patient avoids reaching the state and 0 if he reaches it. The cost±effective-
ness ratio will be the cost to avoid that a patient reach the defined severe
state, for example MMSE below 10, or the cost per additional year spent out
of that state. Here, also the results become difficult to interpret. Another
weakness with cost±effectiveness analysis is that cost±effectiveness ratios
cannot be compared between different therapeutic areas. This limitation has
led to the development of cost±utility analysis.

Cost±utility Analysis

In cost±utility analysis, the most common outcome measure is the number
of quality-adjusted life-years (QALYs) gained. Using this method requires
that we can estimate the quality of life for patients with different levels of
dementia. These estimations are difficult to obtain, particularly among
patients with severe dementia. A way around this problem is to let someone
else (the patients' spouse, the physician or the general population) assign
quality of life weights to different states of dementia. However, these
weights could potentially differ a lot from the quality of life perceived by
the patients themselves. A special problem is how to include potential
quality of life losses for relatives or other caregivers. It is common to
measure the impact of dementia on the quality of life of caregivers, while
this is seldom included for other diseases. This makes it problematic to
compare between different diseases. There is also a risk of double counting,
since estimates of the cost of informal care include a valuation of the
opportunity cost of time.

Modelling Issues

Since dementia is a chronic, progressive disease, treatments aimed at alter-
ing the course of the disease might have consequences as far ahead in time
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as decades after the initiation of treatment. Clinical trials typically have a
duration of less than a year up to a few years. To capture all the relevant
consequences of the intervention, it is therefore necessary to predict the
occurrence of events beyond the end of the clinical trial. Different modelling
techniques have been developed for this purpose. The most commonly used
technique is Markov modelling, where an imaginary cohort of patients is
divided into a number of ``states'' defined according to the severity of the
disease [84]. Having the patients move from less severe to more severe
states simulates progression over time. For each cycle, the distribution of
patients over the different states is estimated, and this information is used to
calculate expected costs and outcomes. Another modelling technique is
decision-tree analysis. This method requires the researcher to specify all
sequences of events that are possible over the time period for the simulation
and the costs and outcomes associated with each of these sequences. This
method has several drawbacks compared with the Markov model. The most
important weakness of decision-tree models in modelling progressive dis-
eases is that the number of different chains of events that can occur increases
rapidly with the length of the simulation period, so that the decision tree
quickly becomes very large and difficult to handle.

Cost-effectiveness of Tacrine

The first drug approved for the treatment of mild or moderate AD, the
anticholinergic tacrine, was also the first anti-dementia drug to undergo an
economic evaluation. Lubeck et al [85] created an economic model which
linked cognitive changes observed in a 30-week clinical trial of tacrine [86]
with estimates of the cost of AD, drug therapy, monitoring, time in a
nursing home, and survival from diagnosis. Two patient groups were
evaluated: one group consisting of 367 patients receiving varying doses of
tacrine, including treatment failures, and a second group of 67 patients able
to tolerate the high dose of 160 mg/day. Based on a literature review, a
patient with AD survives a mean of 4.4 years from diagnosis and incurs
lifetime treatment costs of $57 169 (1993 dollars). Patients taking doses of 80±
160 mg/day showed an average improvement in MMSE of 1.0 point, which
resulted in 9.5 months of predicted community and institutional care
avoided, for annual savings of $2243/patient (range, $109±3342). Patients
able to tolerate the 160 mg dose improved 2.0 points on the MMSE, resulting
in a prediction of 12.1 months of reduced community and nursing home
care, for annual savings of $4052/patient.

There are several methodological problems involved in this analysis. The
most important difficulty lies in assessing the efficacy of tacrine and
quantifying the benefits of treatment. In a review of clinical trials of tacrine
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[87], three trials showed small but clinically unimportant improvements in
patients treated with the drug, while the remaining 10 trials demonstrated
no difference in the outcome measures related to cognition. Lubeck et al's
[85] results stem from a difference in MMSE score between treated and
untreated patients of 1.0 (2.0 for the high-dose group). This is a very small
difference but, since costs are so highly dependent on cognitive functioning,
the treatment turns out to be cost saving in both groups.

Knopman et al [88] studied the effect of tacrine on nursing home place-
ment (NHP) and mortality with efficacy data taken from the same 30-week
clinical study as Lubeck et al. In a logistic regression model, it was shown
that the likelihood of NHP was reduced by tacrine treatment in various
doses (odds ratio 2.7 for doses > 80 mg/day and 2.8 for doses > 120 mg/
day) over the 2-year unblinded follow-up period of the trial. Tacrine treat-
ment had no statistically significant effect on mortality, although there was a
trend towards lower mortality in high-dose groups. This data supports the
notion that treatment has a beneficial effect on resource utilization and costs.
However, it is difficult to quantify these possible cost savings and to put
them in relation to the cost of intervention. Also, since the follow-up phase
of the study was neither randomized nor blinded, the results are open to
bias.

In conclusion, the cost±effectiveness of tacrine is difficult to judge, due to
the very small therapeutic effect of the drug. Also, due to problems with
poor tolerability, many patients will not be able to receive the full dosage
required to reach optimal therapeutic effect. However, if the drug can be
shown to have a significant effect on cognitive functioning in a selected
patient material, it can very well be cost±effective when used in these
patients.

Cost-effectiveness of Donepezil

Donepezil is a specific acetylcholinesterase inhibitor that has been shown
to maintain cognitive function above baseline levels for up to 1 year and
slow the expected decline [89]. Donepezil is generally well tolerated and
the frequency of side effects was similar to that of placebo in the clinical
trials. Five Markov models analysing the economic effect of donepezil
have recently been developed [90] for USA [91], UK [92], Canada [93,94]
and Sweden [95]. LanctoÃt et al [94] took the government payer pers-
pective and included only direct medical costs, while all others adopted a
societal perspective and included direct medical and non-medical costs, as
well as costs for informal care (except for the Swedish study, which did not
include unpaid caregiver costs). QALYs were used as outcome measure in
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two of the studies [91,94], while the other studies used the expected number
of years with non-severe AD.

The results of these models suggest that donepezil is effectively cost-
neutral (treatment causes either a slight decrease or a slight increase in
total costs), while giving a better outcome than the no-treatment option, in
terms of both time in less severe states and of QALYs. Donepezil was the
dominant strategy (better outcome and lower costs in the base-case sce-
nario) in three of the five studies. In the two other studies donepezil was
slightly cost adding, but the incremental cost±effectiveness ratios were
favourable under certain scenarios. In all studies, the increased drug costs
were offset to a large extent by savings due to less utilization of other
resources, particularly nursing home care and other types of institutional-
ization.

Donepezil is most likely a cost±effective treatment if prescribed to the
right patients at the right time. Not all patients will respond to treatment,
and at this time there is no way of identifying in advance those who will
respond. The response to the drug should be evaluated after three months,
and treatment should be discontinued if there is no perceived benefit. The
indication for treatment with donepezil is mild to moderate disease, which
implies that once the progression has reached a certain level, further treat-
ment is of no benefit to the patient and certainly not a cost±effective use of
resources.

Cost-effectiveness of Rivastigmine

Rivastigmine is the third cholinesterase inhibitor that has been launched for
treatment of AD. So far, one pharmacoeconomical evaluation is available
[96]. This study used a different modelling approach to the donepezil
studies, making comparisons difficult, but the presented benefits are of
the same size as in the donepezil studies.

SUMMARY

Consistent Evidence

Dementia is a costly disease and causes considerable suffering to patients
and caregivers. Inpatient care stands for a large share of direct medical
expenditure, while drug costs and costs for physician visits are small by
comparison. However, the majority of direct cost of care is found outside the
traditional health care system. Indirect costs for patients with dementia are
relatively small due to the age distribution of the patients.
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Incomplete Evidence

The great variety of care alternatives for patients with dementia makes it
difficult to undertake relevant assessments and comparisons of costs.
Although many studies have compared the cost for different treatment
alternatives, there is no clear picture on their relative cost.

Another important aspect of costing dementia is the identification, quan-
tification and valuation of the costs of informal care. These costs are difficult
to measure, but the opportunity cost for these services is likely to be high.
Many studies have included these costs, but limitations in both data and
methods make it difficult to assess the precise importance of these costs.

Few treatment options are available that have an impact on the course of
the disease. Cholinesterase inhibitors have been shown to delay the progres-
sion of the disease when used in patients with mild-to-moderate AD. Due to
the strong impact of cognitive decline on costs, mainly through increased
institutionalization, treatments that have a significant effect on the progres-
sion of AD will also lead to savings in costs. However, the evidence on cost±
effectiveness of drug interventions as well as alternative arrangements for
care is scarce.

Areas Still Open to Research

There have been a number of costing studies published in dementia but, in
relation to the size of the costs involved, the amount of research is small. The
published studies are from a small number of countries, making interna-
tional comparisons limited. There is also a need to standardize the methods
for costing. The great variations shown between studies from different
countries, as well as for a specific country, are probably mainly explained
by differences in methods and data sources. In particular, there is a need for
studies with individual costing data. Such studies are necessary to answer
questions about the relationship between costs for people with dementia vs.
the cost of dementia. This distinction is sometimes referred to as gross vs.
net costs. Only the former can be observed, while the latter have to be
estimated by comparisons with patients without dementia. Such studies
are also important to answer questions about the cost related to different
severities of the disease.

Further development of methods for costing informal care is important.
These costs are important to include in the analysis to make comparisons
between different alternatives of caring for dementia patients relevant.

Quality of life aspects are important both for patients and caregivers.
There is a need for development and testing of methods for quality of life
measurements in dementia, particularly of instruments that can be used for
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outcome measurement in economic evaluations. Further theoretical and
empirical studies are also needed to find out how quality of life aspects
should be included in economic evaluations. Is cost per QALY a relevant
cost-effectiveness measure in dementia, and how should costs and QALY
then be defined to avoid double counting and to make comparisons with
other diseases relevant?

Research is needed to further investigate the link between measures of
cognitive functioning (e.g. the MMSE) and resource utilization and costs.

There is also a need for developing the models used for the evaluation of the
cost-effectiveness of treatments in dementia by combining results from
clinical trials with data from long-term follow-up studies. In addition, it is
necessary to undertake economic evaluations alongside clinical trials of
sufficient length comparing relevant treatment strategies, in order to verify
the results predicted by models based on efficacy data from short trials.
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Commentaries

6.1
Dementia: the Challenges for Economic Analysis

Wendy Max1

Dementia is an increasingly prevalent and horrible illness that affects mil-
lions of people and their families worldwide. A body of literature has
developed that looks at the economic aspects of dementia. JoÈnsson et al
have done a fine job of reviewing and synthesizing this literature. A number
of issues emerge that make dementia a particularly challenging area for
economic analysis.

International differences. A comparison of studies of the costs of dementia
reflects the differing ways in which people are cared for internationally [1]. In
some cultures, care of the elderly is primarily the responsibility of the state or
of paid professionals. In most, substantial hours of family time are involved.
In some countries, home-based community care is the norm, whereas in
others the typical demented person is institutionalized. There are also differ-
ences internationally in the access and financing of care. Thus, differences in
costs reflect far more than resource use and may in fact include cultural
differences and the characteristics of the health care system as a whole.

Medical models, non-medical needs. The use of medical care services, particu-
larly hospital care, dominates the cost of treating most diseases. Dementia
patients, however, particularly in the early stages of the disease, often require
other types of care. For example, social services may be required to enable a
patient to remain living in the community or to provide the respite care
needed by a caregiver whose services permit the patient to remain at home.
Many other patients are cared for in non-medical settings, such as intermedi-
ate care or residential care facilities. Few studies have analyzed costs in such
settings and the impact of the disease here is little understood.

Caregiving: treat the patient, impact the entire family. Dementia impacts the
entire family of the patient. While most studies have focused on the cost of
caring for the patient him- or herself, many others also incur costs. For

1 Institute for Health and Aging, University of California, San Francisco, CA 94143±0646, USA



example, a caregiver may change his or her labour market plans by retiring
early or working fewer hours [2]. The caregiver may spend many hours
providing care and supervision. Caregivers have been found to require
more medical services themselves. Yet, few studies have addressed these
economic ramifications of the disease. Furthermore, while it is often
accepted as a worthwhile policy goal to permit people to remain living in
their homes for as long as possible, the economic implications of shifting the
burden of care to caregiving families has been largely ignored.

Dementia as a comorbid condition. Dementia patients often have comorbid
conditions [3] that cause them to seek health care and social services. Hence,
these comorbidities must be considered before attributing costs to the
dementia. Similarly, dementia may be a comorbid condition that increases
the cost of care for non-dementia conditions. The analysis of comorbidity
poses analytic challenges that must be addressed.

Measuring outcomes: whose, what and how? Economic evaluations typically
involve the comparison of the cost of an intervention or therapy with an
outcome. For dementia, defining and measuring outcomes poses several
challenges. (a) Whose outcome should we evaluate? In the light of growing
evidence and documentation of the impact dementia has on the caregivers
and other family members, both patient and family outcomes should be
evaluated. (b) What is the outcome of interest? It is important to define the
outcome that may be affected by a given intervention. However, outcomes
experienced by dementia patients are often qualitative in nature (e.g. changed
quality of life) rather than quantitative (reduced hospitalization costs). (c)
How can outcomes be measured? Patient outcomes can be assessed by
asking the patient directly or relying on a proxy measure from the caregiver
or the health care provider. Dementia patients, particularly in the early
stages of the disease, have been found capable of assessing their own out-
comes [4].

The context of the study: clinical vs. economic. Another challenge for the
economic analysis of dementia is the context in which most economic
studies are done. Commonly, data collected from a clinical trial are sub-
jected to economic analysis after the fact. Other times, economic measures
are added on to a trial that is primarily clinical in nature. Rarely is the
economic outcome data collected in a study with purely economic hypo-
theses as the key goal. Furthermore, due to the nature of the studies done,
only care actually received is measured. However, it would be far preferable
to design a study that is primarily economic in nature and that would
permit a thorough consideration of the relevant issues.
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Dementia is a costly illness no matter how or where it is studied. While
there are a number of challenges to quantifying the burden from an eco-
nomic perspective, it is clear that the burden is large and likely to grow.
Therefore, it is imperative that economists and other health care researchers
continue to address these issues so that we may be able to make rational
policy and treatment decisions, informed by an understanding of economic
implications.
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6.2
Costs of Dementia: More Questions than Answers

Caroline Selai1

In the past decade, the once arcane terminology of the health economist has
quietly seeped into the clinician's everyday language. As pressures to con-
trol health care spending have increased, terms such as ``cost-effectiveness'',
``cost-per-QALY'' and ``pharmacoeconomics'' are now ubiquitous. They
remain, however, poorly understood and, as a result, are often the source
of much controversy and debate.

The importance of knowledge about costs (of health conditions, of inter-
ventions, of medical equipment) is confirmed by one sobering fact. No
country in the world, not even the richest, can afford to do all the things
that it is now possible to do to improve the health of its citizens. It is not
enough, in the competition for resources, solely to show that a particular
intervention is beneficial, although that still is (or should be) one basis for
funding. To be successful in that competition, an intervention should be
demonstrably more beneficial, per unit of resource used, than some mini-

1 Institute of Neurology, National Hospital for Neurology and Neurosurgery, Alexandra House, 17
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mum cut-off level [1]. The crucial policy decisions within the health care
system are thus concerned with the setting of priorities.

Prioritizing or rationing of health care raises a huge number of methodo-
logical issues. The subject is also very emotive. Debate on the subject
between researchers from a large number of academic disciplines, including
economics, medicine, operations research, philosophy and public health, is
difficult to follow because each group brings a particular set of concepts and
terminology or uses the same terms in slightly different ways. Because of the
complexity of the rationing debate, all health care professionals must
remain alert to the technical and ethical issues. This vigilance is particularly
important in the area of dementia.

All research into dementia is complex. For example, a recent Cochrane
review to determine the efficacy of tacrine for Alzheimer's disease (AD)
highlighted a number of problems, including the wide variety of outcome
measures used, some of which were unvalidated [2]. Few trials had any
scales in common and there were high patient drop-out rates. The review
produced no clear results. There are also ongoing debates in many areas of
health economics. It is no surprise, therefore, that the problems at the inter-
face of these two areas (i.e. the economics of dementia) are both large in
number and complex.

The key message arising from the review by JoÈnsson et al is that, whilst a
considerable amount of research has been done into the costs of dementia,
there are, at present, more questions than answers.

Although a number of cost of illness (COI) studies have been published
showing the costs of dementia in several countries, different methods have
been used and different costs included, making it extremely difficult to
compare the different studies. Other problems include the controversy
over the most appropriate method for costing resources, particularly
``non-medical'' direct costs. A number of ways of measuring informal care
have been used. It is difficult to cost the caregiver's time, particularly leisure
time and the time spent by a retired spouse, since there are no market prices
available. The list goes on.

The main types of economic evaluation are COI studies, cost-minimiza-
tion analysis (CMA), cost±effectiveness analysis (CEA), cost±benefit analy-
sis (CBA) and cost±utility analysis (CUA) [3]. They differ in their
approaches to the measurement of costs and consequences [4]. In cost-
minimization analysis, only the costs of alternative treatments are com-
pared. The consequences are assumed to be equal and are thus disregarded.
Since defining and measuring outcome in dementia is so difficult, cost±
minimisation is the most frequently used economic evaluation. There are,
however, a number of developments in assessing outcome in dementia.

One area of much recent research is the development of quality of
life (QOL) measures. A number of techniques are available for patient
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self-report, carer-proxy ratings and observational techniques, although full
validation is ongoing [5,6]. QOL is an important outcome for a number of
reasons, including economic evaluation. CUA is a technique which uses the
Quality Adjusted Life Year (QALY) as an outcome measure. For its calcula-
tion, the QALY requires well-being or QOL to be expressed as a single index
score. The Quality of Well-being Scale is a utility weighted measure of
health-related QOL used in CUA. This has recently been validated for use
in patients with AD [7]. Other groups are also looking at ways to obtain
``utilities'' for stages of AD [8].

Finally, we must be aware of the ethical issues raised by economic ana-
lyses in dementia. In a recent study of the measurement of preferences for
health states, respondents rated dementia and coma as worse than death [9].
In debates about the allocation of scarce health care resources, it has been
argued that older people face discrimination [10,11]. In an area that often
relies on carer-proxy or observational ratings, we must remain vigilant, ask
ourselves what the data mean and carefully scrutinize the development of
all measures.

What we learn from this review of the costs of dementia is that whilst
there are a number of published studies, a variety of methods have been
used, making inter-study comparisons difficult. Moreover, for the costing of
some activities, no techniques are yet available. In summary, many ques-
tions remain unanswered.
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6.3
Toward the Economics of Dementia

Agnes E. Rupp1

The German psychiatrist Alois Alzheimer first described Alzheimer's dis-
ease (AD) in 1906. At that time, the disease was rare, because most people
died young enough to avoid it. But life expectancy has risen dramatically
since the beginning of the century (approximately 30 years in the USA), and
the economic burden of AD and other dementias have grown accordingly.

The new concepts of the economic burden of disease and the methods of
assessing resource consumption and econometric analyses moved the field
of health economics from the 1960s to be able to assist policy makers in
setting priorities in life science research and health care service develop-
ment [1].

JoÈnsson et al are involved in developing the economics of dementia for
health care policy and practice decision purposes. This is reflected in their
international literature review and the discussion of conceptual and meth-
odological issues of cost of illness COI studies.

The authors have chosen to review the most common, human capital
theory based COI studies. The human capital approach has been developed
by Becker [2] and others [3±5] and it is rooted in labour economics. Its basic
assumption is that an individual's value to society is his or her production
potential. Mortality and morbidity associated with a specific disease
reduces the production potential of an individual by causing premature
death and reducing time spent in productive work. The COI studies
based on the human capital approach distinguish ``direct'' and ``indirect''
costs as two key components of costs. A disease creates a loss to indi-
viduals and to society and this productivity loss is captured as indirect
costs by the human capital approach. The authors note that, since

1 Mental Health Economics Research Program, National Institute of Mental Health, Room 7139,
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dementia effects primarily the aging population that is no longer in the
labour force, the role of indirect costs is less relevant. Whereas the indirect
costs are those for which resources are lost, the direct costs are the resources
used for treatment.

As expected, the literature review indicates great differences between the
indirect cost estimates, depending on the data source, the scope of the study
as well as the variation in the service system for patients suffering from
dementia in different countries. In addition to calculating the cost/user
measure from the estimates, it will be useful in future studies to publish
the direct (treatment) cost/national health care expenditures as a relative
burden measure in the different countries.

In a literature review one could also ask for economic burden studies
based on alternative approaches. The willingness to pay approach proposed
by two researchers [6,7] attempts to determine the objective value that
individuals would place on being free of the disease. In the neuropsy-
chiatric disease category, no studies have been conducted based on this
approach. However, as the authors implicitly indicate in the theoretical
discussion of the value of informal care, there might be a place for this
approach to ask relatives of patients with dementia how much they are
willing to pay for research to improve the QALYs (Quality Adjusted Life
Years, as applied in the reviewed cost±effectiveness analyses) of their loved
ones.

The QALYs measure positive utility in the health economics literature,
while DALYs (Disability Adjusted Life Years) are based on the utility loss
approach, and have developed into a new economic burden measure [8].
According to the weighting system of the DALYs, the relative value of
a year of life at different ages varies; increasing from birth until approx-
imately the mid-30s and then decreasing in later years. The comparative
index of DALYs estimates the number of disability-adjusted life years
that are lost as a result of premature death, measured by years of life lost
(YLL), and years lived with disability (YLD). An especially important appli-
cation of the DALYs is the neuropsychiatric illness area: the mortality rate is
relatively low but the incorporation of the long-term disabling nature of the
disease provides a more realistic burden measure [9].

The rank order of the burden of neuropsychiatric illnesses expressed in
DALYs between ages 0 and 60 � in 1990 in the world [8] is the following: (1)
unipolar depression; (2) alcohol use; (3) bipolar disorder; (4) schizophrenia;
(5) obsessive-compulsive disorder (OCD); (6) dementia; (7) drug use; (8)
epilepsy; (9) panic disorder; (10) post-traumatic stress disorder (PTSD), (11)
multiple sclerosis; (12) Parkinson's disease. The economic burden of demen-
tia is probably underestimated, just as in the case of the human capital
approach, given that in the DALY concept the relative value of life decreases
after the mid-30s.
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It still seems to be a worthwhile effort from researchers in different
countries (e.g. [10]) to calculate the DALYs for their own country, taking
into consideration some of the unique sociocultural aspects of life in the
country, as pointed out by JoÈnsson et al while analyzing how sociocultural
differences may affect the treatment modalities and their cost±effectiveness
for people suffering from dementia.

Dealing with a complex, progressing, incurable illness which affects an
increasing number of the population in the developed countries is a challeng-
ing task for basic, clinical and economic researchers. There are variations in
the data, controversial empirical findings, uncertainties in outcome meas-
ures and many other methodological issues. However, the ongoing intens-
ive basic and clinical research activities in several countries may bring
exciting new developments in cost-effective medical technology which can
reduce the increasing economic costs of dementia on society.
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6.4
A Cautionary Commentary on Costs of Dementia Studies

Justine Schneider1

JoÈnsson et al review a large volume of research. Here, I set out to clarify
some of the issues which may complicate the interpretation of the review. I
see these issues as cost-related, concerned with research design and with the
context of the studies.

Cost-related issues. A first issue is defining types of care. There is a notional
hierarchy of health care, ranging from the most technologically sophist-
icated to the least. The hierarchy also reflects the ranking of average costs.
Thus, for example, in the UK, acute hospital care is followed by long-stay
hospital care, nursing homes with skilled staff, residential homes where
staff are not professionally qualified, and group living arrangements, where
there are untrained staff but the accommodation is superior to average
domestic housing. Within these settings, individuals may receive more or
less inputs from formal or informal (paid or unpaid) carers. Formal care
might include the services of a doctor, nurse, lawyer, accountant, cleaner,
cook or paid companion. Informal care might include all these services if
they are delivered by family or friends for no pay. Sleeping in hospital does
not obviate the need for all of these services, but they are provided mainly
by hospital personnel, and covered by the unit cost of hospital care. If
people living in domestic settings have to purchase each of these services
separately, this has a significant impact on the costs of care. In nursing
homes, residential homes or group living situations, there is a danger that
some of these expenses are overlooked, because they do not figure in the
central accounts but come out of the residents' pockets. A careful and
critical approach to making costs comparisons will need to take account of
such questions.

A second issue is defining types of costs. JoÈnsson et al rightly note that
different approaches to costing probably explain much of the range of
results which they report. What are the cost components which make up
most of the costs of caring for people with dementia? Leaving aside for the
moment the cost of new pharmaceuticals, to which I will return later, we
know that there is a ``reduced list'' of costs which can usually account for
over 90% of total costs [1]. This list includes accommodation, hospital
inpatient and outpatient treatment and day care. In several studies of people
with severe mental health problems living in the community, these services
accounted for up to 96% of total costs. In comparing studies of the costs of
dementia, it may be helpful to identify these cost elements and ensure that

1 University of Durham, 15 Old Elvet, Durham, DH6 1EN, UK
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they are all included. If the study indicates that the costs are not compre-
hensive, the exclusion of any items on the ``reduced list'' cited above, or of
informal care costs, is cause for questioning the comparability of different
studies. JoÈnsson et al's review does touch on the difficulties of costing
informal care. This is a challenge, but not an impossible task. Dementia
has vast repercussions for the family members, who often have to compens-
ate for any shortfall in health and social services. Therefore, cost evaluations
which omit informal care can only be regarded as partial.

Research design questions. In studies of dementia, samples are rarely drawn
from a representative population. Most often, they are taken from clinical
caseloads. This raises questions of differential access to that caseload,
whether primary or secondary care. In addition, when we count the cost
of dementia, we seldom include people at the onset of the illness, in terms of
job loss, the disappearance of personal belongings, accidents, limitations in
social activity and a drastically reduced quality of life. These high personal
costs are not included in studies of people who reach secondary care. There
is probably a broad-based ``iceberg'' of costs of early dementia that is never
measured by conventional clinical studies.

Economic evaluations of interventions for dementia include cost±
effectiveness analysis, which raises the question of meaningful outcomes
in dementia. In a disease characterized by progressive deterioration, can
staying the same be seen as a positive outcome? Is maintaining a person in
his or her home a desirable outcome at all costs? What weight is to be given
to the carer's health and mental well-being? These are some of the dilemmas
presented by economic evaluations in this field. This brings me to the
implications of new pharmaceutical interventions for dementia. Unless an
ethical, acceptable, clinically significant outcome can be agreed upon, eco-
nomic evaluations may have little relevance.

Study context. In conclusion, I have to express some reservations about the
usefulness of making cost comparisons between countries with different
cultures and health care systems. There are wide variations between ``devel-
oped'' countries; comparisons are even more difficult when ``developing''
countries are included. While it is often illuminating to compare countries,
the differences that emerge are more likely to be related to national idio-
syncrasies than to anything else. This is illustrated by a study of carer
burden in dementia in 14 countries, where we found that 11% of the varia-
tion in carer burden (by far the largest component) was explained by the
factor ``country'' [2]. Moreover, low costs may simply reflect a lack of
services; where nothing is provided, no costs are incurred.

The impact of new technology in dementia care, both pharmaceutical and
genetic, will be felt in rich nations first, and it will change dramatically the
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costs of dementia prevention and treatment. It is safe to predict that we have
not seen the last cost study of dementia. Therefore, JoÈnsson et al have made
an invaluable contribution in summarizing research to date, and I hope to
have offered some sign posts for applying their research.
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6.5
Costs of Dementia: Valuable Information for Economic Evaluations

Christian Kronborg Andersen1

JoÈnsson et al's review demonstrates that the health economic research in
the area of dementia has been dominated by studies of the costs of demen-
tia, the so-called cost of illness (COI) studies. Such studies are useful to
demonstrate how society is affected economically and who bears the eco-
nomic burden of the disease. However, they cannot per se be used in priority
setting, because the costs of dementia do not provide any information
on the health benefits, e.g. quality of life, that are associated with the
resource use that causes the costs [1±3]. Nonetheless, estimates of the direct
costs can inform decision makers about how much money is spent for the
treatment of a specific disease [4], e.g. dementia, and thus give an idea of
how resources are currently being used [2]. Another limitation of COI
analyses is the methodological issues in costing. Inclusion of some cost
components and exclusion of others may significantly influence the result.
However, carefully designed COI studies are useful for economic evalua-
tions, because information on resource use can serve as input in modelling
costs [5].

In order to collect information on resource use for economic evaluation
purposes, the correlation between health care costs, i.e. medical costs,

1 Health Economics Research Unit, Institute of Public Health, University of Southern Denmark,
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nursing home costs, costs of assistance in the home, and disease severity
measured on the Clinical Dementia Rating (CDR) scale was analysed in a
study of the costs of dementia in Denmark [6,7]. Classifying patients in four
groups by their severity of dementia (very mild, mild, moderate and
severe), the Danish study found that costs were higher for groups of more
severely demented patients than for mildly demented patients. The annual
health care costs in Denmark, estimated as the difference between a demen-
ted patient and a non-demented elderly person, was DKK 25 300 for a very
mildly demented patient, DKK 57 500 for a mildly demented patient, DKK
57 500 for a moderately demented patient, and DKK 171 600 for a severely
demented patient (US$1 � DKK 7) [7]. In addition, health care costs for
patients who had a spouse were about half of the costs for a patient who was
single or widowed.

One important limitation in most studies of the costs of dementia is the
use of cross-sectional study designs [3]. In principle, such designs allow
comparison across different groups at a point in time, but do not explore
changes in the same patient groups over time. In order to get valid estimates
of cost changes with disease progression, follow-up studies will be needed.
However, the Danish study indicates that such designs are not straightfor-
ward, because diagnoses may change over time and, furthermore, many
patients die or are lost to follow-up.

It is not possible to meet total needs in society, because resources are
limited. Inevitably choices have to be made. Knowing how resources are
currently being used, and, additionally, knowing the benefits they generate
to patients, family and society, it is possible to analyse the consequences of
shifting resources between various programmes, for example, shifting
resources from institutional care to home care or to pharmaceutical treat-
ment. In other words, will benefits in terms of patients' well-being increase,
decrease or remain unchanged with a change in the way resources are used?
Likewise, will benefits in terms of caregiver distress increase, decrease or
remain unchanged? If total benefits, i.e. benefits under programme A plus
benefits under programme B, increase when shifting resources from A to B,
then it is suggested that resources should be shifted. Such an approach is
also useful for analysing how to allocate extra resources that are made
available in order to create most extra benefits, or the other way around, if
expenditures are to be cut, where the cut should occur to minimize the loss
of benefits [2].

Informal care is of central importance in caring for demented patients, but
valuation and quantification of such care is rather troublesome. JoÈnsson et al
mention three ways of including the costs of informal care in economic
evaluations. They recommend including them all in the sensitivity analysis
as a first step of handling this methodological problem, but further research
is needed in developing methods to value informal care. As drugs that delay
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dementia progression become available, relatives of demented patients will
be capable of providing care for a longer time than hitherto and will make it
necessary to develop methods for evaluating informal care.
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6.6
Cost of Illness Study in Dementia: a Comment

J.-Matthias Graf von der Schulenburg1

It is not surprising that ageing populations are confronted with a growing
number of people suffering from dementia. Whilst only 2.4±5.1% of
Germans suffer from dementia in the age group 65±69 years, the prevalence
of dementia rises to 10±12% for the group 75±79 years and 20±24% for 80±
90 years. We estimate about 1.24±1.68 million dementia patients in
Germany.

However, the costs of treatment of dementia compared to all other health
care costs are still very low. There are a number of reasons for this, which
are discussed in the very informative review by JoÈnsson et al. Only a
small share of the costs are found in traditional hospitals. Most care is
delivered by day care, home care or by nursing homes. Those costs do
not show up in national statistics on health care costs, because they are

1 North German Centre for Health Services Research, University of Hannover, 30617 Hannover,
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not covered by health insurers or by the national health service in most
countries. A great share of these costs has to be paid out of pocket by
the patient or his or her family. The other part is covered by social aid,
general public expenditure or special nursing insurance programmes [1]. A
further reason is that medicine still has little to offer to patients suffering
from dementia.

In contrast to JoÈnsson et al's observation, our research suggests that the
medical treatment costs of dementia are not much correlated with the
severity of the disease. However, the costs of care and the need for care
increase sharply with the severity of dementia.

In a German study [2], treatment costs and nursing insurance data were
collected for 158 patients with dementia of Alzheimer's type. The patients
were recruited by 10 office-based physicians, all working in collaboration
with three university psychiatric departments. The severity of dementia was
classified according to the Mini-Mental State Examination (MMSE). The
results are given in Table 6.6.1.

TABLE 6.6.1 Annual costs of dementia (in DM) per patient in Germany according
to severity

MMSE score 30±26
(very mild)

25±21
(mild)

20±16
(moderate)

15±11
(severe)

10±0
(very
severe)

Total treatment costs 1337 1974 3198 3405 1568
Outpatient physician 623 634 709 637 911
Hospital 0 574 1686 2197 120
Medication 620 526 517 434 460
Diagnostic 94 240 286 137 77

Nursing costs
(institutional care)

381 2592 9383 18662 23571

MMSE, Mini-Mental State Examination

The total costs of treatment per year which are covered by the German
social health insurers do not increase monotonically with severity. In mod-
erate and severe cases, hospital costs are higher than in other cases. How-
ever, medication costs do decrease with severity. On the other hand, nursing
costs covered by the German social nursing insurance are highly correlated
with severity.

To sum up, medical costs of treating dementia are low, and in most cases
lower than the sickness fund contributions or health insurance premiums
paid by the patients. We should focus, therefore, more on the nursing costs
and how society can help and does help patients and their families to
manage the heavy burden of long-term care.
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6.7
Dementia: Whose Burden is it Anyway?

Sudhir K. Khandelwal1

Ageing is a worldwide phenomenon and people all over the world are
surviving longer, with the result that all regions of the world are having a
larger population of elderly people than ever before. Increased life span has
meant increased morbidity too in the elderly age group, and a major ques-
tion before us is now how to bring down morbidity, cut down costs of care,
and add meaningful life to the years gained. The paper by JoÈnsson et al
reviews the evidence on the costs of dementia, the difficulties in computing
costs of care, and how to reduce costs while caring for patients of dementia.
This Swedish group is credited with commendable work in cost analysis of
dementia care programmes.

Although the life expectancy at birth in the developed countries is much
higher than that in the developing world, the rate of growth in the elderly
population in the developing countries has exceeded that of the rich nations
in the last few decades. Although more and more elderly people will live in
the so-called developing countries, practically all the studies focusing on
costs of dementia have come from the developed countries such as the USA,
the UK, Sweden, Germany, Holland, Norway, etc. Cost analysis studies in
the field of psychiatry are essential for a number of reasons. Many of the
psychiatric disorders run a long and disabling course, and the consequences
of the disability and the costs of care can put a severe financial burden on
any society or nation. In a time of scarce resources and high economic costs
for care of dementia, to search for improved methods of treatment and
efficient use of resources has become increasingly important. Besides help-
ing us to select type of care, such studies help us to determine our priorities
for research funding. They also help us to examine the burden caused by a
disorder on the health and social services.

1 Department of Psychiatry, All India Institute of Medical Sciences, New Delhi 110029, India
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Dementia is one of the most expensive disorders per sufferer, and
remains a highly significant independent predictor of cost, which is asso-
ciated with high use of nursing care and social services [1]. However,
calculating the cost of care of a disorder like dementia is not an easy task,
considering the fact that in dementia multiple aetiologies are involved and
health care practices are not uniform, with the result that, as the review
points out, a dementia patient can receive institutional care, home care or
informal care (provided by family members and friends), depending on the
resources and facilities available both to a given patient and the society. The
decision to select a type of care rests on many facts other than the medical
factors alone. The costs have differed not only from country to country but
within the same country in different estimates. Evidence is mounting that
dementia is a costly disease, but comparison of costs is difficult to make, due
to the varieties of care available and the stages of illness which heavily
influence the choice and cost of treatment.

A major limiting factor has been the total absence of such studies from
developing countries. Treatment alternatives differ between developed and
developing countries. For example, in India family still remains the main
nucleus for care of the dementia sufferer. Although now under pressure due
to increasing industrialization and urbanization, the joint family system still
strives to provide support to its elderly members. Most dementia patients
continue to stay with their families, where family members look after all
their needs. Institutional care in any form is not prevalent. The spouse and
the children of the dementia victim will look after him or her, considering it
as part of their duty, and will not like to calculate their time and efforts so
spent in terms of costs, notwithstanding the fact that dementia may have a
heavy impact on caregivers in terms of psychosocial burden, quality of life
and leisure time activities [2]. The same is true for other societies where
informal care is provided by the family members without cost to the gov-
ernment or insurance companies [3]. JoÈnsson et al have analysed in detail the
controversies related to the costing of informal care and how to measure it.
They have argued that informal care as provided by the family members
should be interpreted as a direct cost, since the time and energy spent by a
family member could have been utilized in work on the labour market. It
may be a good strategy to calculate the total burden of cost of a given
disorder, or to compare different management plans of the disorder, but
its cross-cultural appeal is doubtful.

Health economics or pharmacoeconomics are new research areas in psy-
chiatry. In a time of increasing population of older people, new diseases and
new therapies, it has become increasingly important to evaluate new treat-
ments and to compare differences in treatment effects between new and
older methods. A drug that preserves function or delays loss of function
may help postpone the need for professional caring services or nursing
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home placement and thereby hold down the cost of caring in the dementia
population. Lately, a few drugs (tacrine, donepezil) have been introduced for
the treatment of mild or moderate Alzheimer's disease, and these also have
undergone economic evaluation for considering their cost±effectiveness.
Cost±effectiveness is a comparative analysis where the costs are measured
in money but the effects of a treatment are measured by improvement in
symptomatology, or an improved quality of life. Similar to cost±effectiveness
analysis is cost±utility analysis, where the costs are measured in money and
the utility in QALYs (Quality Adjusted Life Years) or DALYs (Disability
Adjusted Life Years). A major initiative in the management of dementia has
been the study of the effects of these drugs on various outcome measures of
the illness, namely cognition (as measured by the Mini-Mental State Exam-
ination, MMSE), nursing home placement, quality of life, and mortality.
Initial results have shown some promise with these drugs in cost saving,
but long-term studies on larger samples will be required to study the full
impact of these drugs on various parameters of cost and effect measurements
in caregiving of dementia. The MMSE, although influenced by educational
and cultural factors, has been shown over the years to be a highly sensitive
instrument for assessing the severity of cognitive impairment and conse-
quently the staging of a dementing illness. Only long-term studies will
show if any changes in MMSE scores during the course of treatment are
likely to have any cost implication for the illness. Such studies will help in
allocating resources to those interventions that generate reduction in DALY
loss.

Dementia is a serious illness and a major source of disability and death in
elderly people. To date there is no cure and little can be done to stop its
progression. Lately there have been systematic attempts to calculate the
costs involved in different kinds of care available for dementia. Such studies
are necessary for a variety of reasons, as already discussed. However, at this
time there are a number of methodological issues that limit the application
of findings of this research. Since so far we neither know the cause of most
cases of dementia nor have curative treatments for them, the management
largely depends on: (a) the resources available in a given society; (b) the
expectations of a society from its health care system; and (c) the socio-
cultural milieu of the individuals. Also, management of dementia involves
more caring than curing, which may have important bearing in those
societies where insurance and managed care determine health care strate-
gies. Hence, the information gathered from this kind of work needs to be
interpreted and applied very carefully. Market mechanisms may be ill-
suited for the needs of the chronically medically ill. Costs should be viewed
not as a basis of cutting down on services but to emphasize research that can
prevent the disease, improve the quality of life and decrease the burden
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subsequently [1]. Development of preventive measures will certainly lower
the costs of health care for the aged.
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age, young, prevalence in 13, 13, 170
aging 182±3

cognitive changes 179±81
inevitability of dementia in 40
normal 3±5, 46, 62

aging-associated cognitive decline
(AACD) 65

AIDS dementia 9
pharmacotherapy for 222±3, 225

alcohol abuse 8
aluminium 63

Alzheimer's disease and 20, 22±3
Alzheimer's Disease Assessment Scale

(ADAS) 178
Cognitive subscale (ADAS-Cog) 126,

147, 188, 200, 242
ADASBehave 149

Alzheimer's Disease Cooperative Study
(ADCS) 200

Alzheimer's Disease Cooperative
Study±Clinical Global Impression
of Change (ADCS±CGIC) 201

amitriptyline 219
amyloid cascade hypothesis 37
b-amyloid deposition 102, 167, 245±6,

260
amyloid precursor protein (APP) 37,

190, 247, 260
angiotensin converting enzyme (ACE)

gene 38
animal-assisted therapy (AAT) 326±7
anticholinergics 202
anti-inflammatory drugs 56, 63, 245

Alzheimer's disease and 23±4, 215±6,
240

antioxidants 212±15
antipsychotics 239
anxiety in Alzheimer's disease 104
apolipoprotein E (ApoE) genes 20, 38,

43, 56, 63
e2 allele 102±3
e4 allele 58, 60±1, 102±3, 190

apoptosis 43
arecholine 253
Assessment of Motor and Process Skills

(AMPS) 150
atherosclerosis 49
atrial fibrillation 49

basic need model 300
BEHAVE-AD 131

behavioural and psychological
symptoms of dementia (BPSD) 51,
63, 103, 104, 119, 131, 256±7

behavioural changes 47, 59, 328
behavioural therapy 41, 274±5, 300,

307±8, 309±10
bench to bedside principle of

treatment 249±51
benign senescent forgetfulness 3, 126
Benton Visual Retention test 146
b-secretase 246, 260
bethanechol 253
Binswanger's encephalopathy 7
blood±brain barrier (BBB) 43
Boston Naming Test 147
brain reserve theory 61
Brief Cognitive Rating Scale (BCRS) 82,

97, 98, 125, 126, 130
buildings, therapeutic 283±4
bupropion 219
butyrylcholinesterase inhibitors 203,

206

California Verbal Learning test 147
Cambridge Cognitive Examination 119
Cambridge Examination for Mental

Disorders of the Elderly
(CAMCOB) 53

Cambridge Neuropsychological
Automated Battery (CANTAB)
148

CAMDEX 194
cardiovascular disease 25, 43, 102
care

day 339±40, 341
home 340±3, 342
informal 343±6
institutional 336±40
nursing homes 336, 337
special care units (SCUs) 340

caregivers 48
intervention and 313±14, 317
needs of 318, 325±6
quality of life 256
support of 285±287

caregiving
costs of 360±1
types of 368

catalase 213
catecholestrogen 217
cerebral amyloid angiopathy 102
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cerebral metabolic rates for glucose
(rCMRGI) 184

cerebrovascular accident (CVA) 43, 99,
102

cholesterol 49, 63
choline acetyltransferase (CAT) 201,

259
cholinesterase inhibitors 36±7, 224±5,

239±40, 244, 250
in Alzheimer's disease 201±12, 221
general precautions 209
kinetic and dynamic comparisons 210
see also under individual drugs

citalopram 219
Clinical Dementia Rating Scale

(Berg) 3±5, 4, 51, 141, 149, 180, 242,
346, 371

Clinical Impression Scales 200±1
Clinical Interview Based Impression

(CIBI) 200
Clinical Interview Based Impression of

Change-plus (CIBIC-plus)
scale 126, 201

Clock Drawing Test 174, 188, 193
clomipramine 219
cognitive-behavioural therapy 279
cognitive impairment 48±9, 65, 139±41,

324
in Alzheimer's disease 49, 51
treatment 259±60

cognitive neurorehabilitation 304±6
cognitive psychology of aging 46
cognitive psychotherapy 279
communication 299
Comprehensive Psychopathological

Rating Scale (CPRS) 149
computed tomography (CT) 71, 193
confabulation 153
confusion 325
connectivity hypothesis 122
Consortium to Establish a Registry of

Alzheimer's Disease (CERAD) 147
CERAD-NAB 174±5

construct validity of dementia
measures 138

contact, physical, importance of 322±3
content validity of dementia

measures 138
contractures in Alzheimer's disease

84±5, 86
coronary heart disease 42

cost analysis studies 374
cost±effectiveness analysis 242±3, 349,

362, 363, 376
cost-minimization analysis 348, 363
cost of illness (COI) studies 332±5,

333±4, 363, 370, 372±3
cost-per-QALY 362
cost±utility analysis 349, 363
costs of dementia 331±54

clinical vs economic study 361
dementia as a comorbid

condition 361
difficulties in comparisons 375
economic evaluation 348±52
home care 340±3, 342
indirect vs direct 365±66
individual 48
informal care 343±6

demand and supply 343±4
measuring and costing 344±6

information for economic
evaluations 370±2

institutional care 336±340
day care 339±340, 341
intermediate care

alternatives 336±9, 338
nursing home care 336, 337
special care units (SCU) 340

international comparisons 360,
369±70, 374

measuring outcomes 361
medical models, non-medical

needs 361
methodological aspects 335±6
modeling issues 349±50
research design 369
severity of disease and 346±8

disease severity scales 346±7
MMSE and 347±8

social 48±9
types of 368±9

counseling 279, 280
course of dementia 9±10
Creutzfeldt-Jakob disease 8
criterion validity of dementia

measures 138
Cube copy test 147
cyclooxygenase-2 (Cox-2)

inhibitors 216

decision-tree analysis 350
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definition of dementia 1, 2±5, 50, 69±70,
72, 118

delirium 106, 116
dementia of the Alzheimer type (DAT)

see Alzheimer's disease
dementia with Lewy bodies (DLB) 188

behavioural disturbances in 260
pharmacotherapy for 221±2

dementia without histological
features 168

depression 5, 34±5, 40±5, 72, 116,
188±91, 194

Alzheimer's disease and 20, 101, 102,
154, 154

depressive pseudodementia 34, 196
desipramine 219
desmethylselegiline 214
dextramphetamine 223
diabetes mellitus 38, 49, 63

vascular dementia and 25
diagnosis 63

clinical 69±106
factors affecting 195±7
improving 166±8

diclofonac 216
differential diagnosis 2±3, 63, 70±1
DIGNITY Dialogue 329
Disability Adjusted Life Years

(DALYs) 366±7, 376
Disability Assessment in Dementia

(DAD) 200
diuretics 49
donepezil 204±6, 209, 211, 259

cost-effectiveness of 351±2
effectiveness 204±5
prescription guidelines 205±6
safety 205
side effects 263

Down's syndrome 56, 63
in Alzheimer's disease 20, 21

driving 288±9
droloxifene 218
dynamic psychotherapy 279

education, Alzheimer's disease and 23,
24±5, 26, 40

electroencephalography (EEG) 71, 144,
193

electromagnetic fields, Alzheimer's
disease and 20, 23

environment

physical 283±4, 298±9, 303
psychosocial 315±17

epidemiology 34±5, 38, 63
estrogen 56, 63, 217±19
estrogen replacement therapy 245, 254,

260
Alzheimer's disease and 23, 24, 26,

217±19
ethical issues 249±50
ethnic origin, Alzheimer's disease

and 21±2, 58
European Harmonization Project of

Instruments for Dementia
(EURO-HARPID) 194

face validity of dementia measures 138
falls 288
family history as risk factor 54, 56
FAS verbal fluency 147
fear of falling 288
fingerprint patterns, Alzheimer's

disease and 21
fluoxetine 219
fluvoxamine 219
folate deficiency 71, 102
Free and Cued Selective Reminding

test 188
frontal dysexecutive syndrome 168
frontal lobe dementia see frontotemporal

dementia
frontotemporal dementia (FTD) 5, 9, 46,

104, 135, 170
confabulation 157
diagnosis 55, 186
instrumental characteristics 156±7
memory impairment in 121
neuropsychological

characteristics 156±7, 157, 158,
169

personality change in 63
verbal fluency 157

Functional Assessment Staging (FAST)
procedure 73±7, 74, 75±6, 79±88, 93,
97±8, 118±21, 123, 125±30, 132±3,
135±7, 139, 141

galanthamine 207±8, 209, 211, 212,
259

gene therapy 18
Ginkgo biloba 242, 244±5, 260, 265±7
glatiramir acetate 261
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Global Deterioration Scale (GDS) 125,
126, 130, 136, 149, 180, 346

in Alzheimer's disease 78±9, 94±8,
95±7

glucose 184
glutathione peroxidase 213
glutathione reductase 213
glycogen synthase kinase-3 38
group living 282±3
group psychotherapy 280±2, 299, 303,

319

Hachinski Ischemia Score (HIS) 155,
186, 189

hallucinations in AD 103
haloperidol 220, 239, 259
head trauma 56, 63

Alzheimer's disease and 20, 22
herpes simplex infection 63

Alzheimer's disease and 21
HIV 71, 261
human capital theory 365
human genome mapping project 38
Huntington's disease 8, 71
huperzine-A (Hup-A) 267±8
hydrocephalus, normal pressure 70
hypercortisolemia 34
hypertension 42±3, 49, 63

vascular dementia and 25
hypothyroidism 260

Alzheimer's disease and 21

imipramine 219, 238
inactivity hypothesis 122
incidence 16±17, 48, 53

change in 16
rates 16

instrumental activities of daily
living (IADL) 149±50, 178, 200,
344

insulin 38
intelligence, Alzheimer's disease

and 23, 24±5, 40
intelligence deficits 183
interferon b1a and 1b 261
internal consistency of dementia

measures 137±8
inter-rater reliability 137
intervention frameworks 300±301
intra-rater reliability 137
irreversibility of dementia 139±40

ischemia 6, 42, 49

Lawton and Brody ADL scale 150, 200,
201

Lewy body dementia 5, 8, 46, 55, 104,
135, 169, 170, 185

definition 119
etiology 63

life expectancy 35, 48
life review 303
Lyme disease 71

magnetic resonance imaging (MRI) 71,
119, 128, 144, 154, 193, 196, 197, 305

magnetic resonance spectroscopy
(MRS) 167

male sex, vascular dementia and 25
Markov modeling 350
Mattis Dementia Rating Scale 188
memory impairment 5, 118±19, 121, 183

in Alzheimer's disease 5, 34, 152
memory testing 188
1-methyl-4-phenyl-1,2,5,

6-tetrahydropyridine (MPTP) 214
metrifonate 208, 221, 259, 263
mild cognitive impairment (MCI) 3,

134, 166
in Alzheimer's disease 191
treatment 243

mild neurocognitive disorder 5, 183
Mini-Mental State Examination

(MMSE) 24, 53, 67, 116, 119, 123,
126, 128, 130, 136, 141, 149, 175, 180,
185, 188, 193, 200, 201

cost of dementia and 347±48, 376
use in Alzheimer's disease 51, 76±9,

80, 81, 82, 83, 85, 121, 133, 174, 177
mirtazapine 219
mixed dementia (MD) 5, 8, 60, 133
moclobemide 219, 238
Modified Ordinal Scales of

Psychological Development
(M-OSPD) 83

monoamine oxidase 213
mortality 48
motor activity programs 277±9
motor-cognitive dimension 278±80
multi-infarct dementia 6, 25
multiple sclerosis 70, 261
music as brain activator 305
myo-inositol 167
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N-acetyl-aspartate (NAA) 167, 193
National Adult Reading Test 167
nefazodone 219
neurofibrillary tangles (NFTs) 151
Neuropsychiatric Inventory (NPI) 149,

200
neuropsychology

assessment 169±70
contribution to assessment of

dementia 169±70
current functioning 145
diagnosis 184±6
evaluation of results 150±1
importance of longitudinal

data 177±8
methods of assessment 145±50

instrumental methods 149±50
neuropsychological tests 145±8
observation of patient's

behaviour 148±9
scales for dementia assessment

149
pathophysiology and 178
pre-morbid level of functioning

144±5
principles of 143±51
strengths and limitations of tests

177
neuropsychological tests 145±8, 187±9
neurosyphilis 261
New Adult Reading Test (NART) 144
nicotinic receptor function 253±4
NINCDS±ADRDA criteria 172, 200
N-methyl-4-piperidyl-acetate 184
non-cognitive disturbances,

treatment 259±61
non-steroidal anti-inflammatory drugs

(NSAIDs) 215±16, 245, 260
Alzheimer's disease and 23

normal pressure hydrocephalus
(NPH) 99

normative aging see aging, normal
nortriptyline 219, 220

olanzapine 239, 259
outcome measurement 312±15
oxidative stress 43

Parkinson's disease 8, 70, 188
paroxetine 238
PD 151832 253

pentoxyfylline 223, 224
pharmacoeconomics 256, 362, 375±6
phytoneuropsychotropics 265±8
Pick's disease 8, 119, 135, 168
positron emission tomography

(PET) 71, 154, 184, 190, 305
prednisone 216
presenile dementia 64±5
presenilin genes 37
Present Behavioural Examination 51
prevalence 10±17, 38±9, 48, 52±3, 55, 65,

195
change in 16
estimating rates 10±12, 11
projected increases 13±15, 14±15

prevention of dementia 25±7, 40, 51±2
primary progressive aphasia 168
prion deposition 167
prion disease 168
problem-oriented approach 289±290
Progressive Deterioration Scale 200
propentofylline 216, 223, 224
protease inhibitors 246
protective factors 63
pseudodementia 34, 72, 140, 196, 260
psychiatric symptoms, treatment

of 243±4
psychological stress 43
psychomotor function 278±9
psychosocial dimensions of dementia

care 298±301
psychosocial interventions

cost-effectiveness 315
general rules 324±6
nature and focus of 312±5
need for greater specificity 309±11,

327±8
psychotherapy 319

group 280±2, 299, 303, 319
individual 279±80, 299, 303, 310±11

psychotropic agents 243

quality-adjusted life years (QALYs) 349,
351±2, 354, 364, 366, 376

quality of life 287±90, 303, 312±15,
320±1, 363±4

Quality of Well-being Scale 364
quetiapine 220, 239, 259

raloxifene 218
rate of dementia 52±4

396 INDEX



reactance, theory of 300
reality orientation therapy 270±2, 299,

303, 309
reassurance techniques 299
relaxation programs 278
reminiscence therapy 272±3, 299, 303,

309
renin±angiotensin system 43
resistance 300
RetroBCRS 98
retrogenesis 88, 89±90, 90, 310
Rey Auditory Verbal Learning Test

(RAVLT) 147, 172
Rey±Osterreith Copy Test 147
Rey±Osterreith Retention test 147
risk factors 38, 41, 52±4, 56, 63

alteration by pharmacotherapy 246
for Alzheimer's disease 18±23

risperidone 219, 239, 259
rivastigmine 206±7, 209, 211, 259

cost-effectiveness 352

salutogenic model 286±7, 289, 320
selective estrogen-receptor modulators

(SERM) 218
selective serotonin reuptake inhibitors

(SSRIs) 215, 219
selegiline 214±15, 224, 240, 264
self-advocacy 287
semantic dementia 168, 170
senile dementia of Lewy body type

(SDLT) 185
senile dementia of the Alzheimer type

(SDAT) 6
senile plaques 151
sensitivity hypothesis 122
sensory stimulation 276±7, 299±300
sertindole 220
Severe Cognitive Impairment Profile

(SCIP) 175
Severe Impairment Battery (SIB) 148,

175
single photon emission tomography

(SPECT) 71, 154, 157, 191, 196
sleep disturbance in Alzheimer's

disease 103
small vessel dementia 126
smoking

Alzheimer's disease and 53
vascular dementia and 25

snoezelen 277±8

Social-Adaptive Functioning Evaluation
(SAFE) 323

spinocerebellar ataxia 71
stroke, risk factors 35
subcortical vascular dementia 6
superoxide dismutase (SOD) 213
survival 17, 18
synuclein deposition 167
syphilis 71

tacrine 202±3, 209, 221, 256, 259
cost-effectiveness 350±1
cost savings, delay in nursing home

placement and decreased
mortality 202±3

effect of stage of disease 203
effectiveness 363
effects of genotype, gender and

ERT 202
tamoxine 218
tau deposition 52, 167, 191
tau phosphorylation 37±8
tauopathies 37, 168
therapeutic buildings 283±4
tiboline 218
touch, importance of 322±3
tricyclic antidepressants (TCAs) 215
trisomy 20

Uzgiris and Hunt Ordinal Scales of
Psychological Development 83

vascular dementia 5, 6±8, 43, 133, 170,
273±4, 299, 303

definition 35, 65, 119
diagnosis 55, 186
differential diagnosis 189
differentiation from Alzheimer's

disease 49
instrumental characteristics 155±6
memory impairment in 121
neuropsychological

characteristics 155±6, 156, 158
pharmacotherapy for 223
prevalence in Japan 67±8
prevention 26±7
risk factors 25, 35
white-matter changes 155±6

vascular depression hypothesis 196±7
vascular risk factors 42±4, 49
venlafaxine 219
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verbal ability, AD and 40
verbal fluency test 188
vitamin B12 deficiency 71, 100, 102
vitamin E 56, 63, 199, 213±14, 224, 240,

264

Wechsler Adult Intelligence Scale
(WAIS) 145±7, 170, 187

Full Scale Intelligence Quotient 150
Picture Completion 144

WAIS-R 146±7, 172
Wechsler Memory Scale (WMS) 172
willingness to pay approach 364

years lived with disability (YLD)
364

years of life lost (YLL) 364

zidovudine (AZT) 222
ziprasidone 220
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