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ABSTRACT

Dementia, in particular Alzheimer’s disease, has been widely
investigated in clinical settings. Moreover, many epidemioclogical
studies have been carried out to estimate the prevalence and
incidence of dementia and, less frequently, Alzheimer’s disease.
There have also been studies of ageing cohorts to examine mental
changes associated with ageing. There has, however, been little
research on unselected elderly populations which has been detailed
enough to examine the relationship between normal and abnormal mental
ageing. The aim of this study was to investigate the distribution of
the indices of dementia in a rural population. This allowed
investigation of the hypothesis that variables associated with
dementia, in particular Alzheimer’s disease, are distributed
bimodally in the population and allowed investigation of possible
associations with these distributions. It also provided prevalence

estimates of dementia in a rural population.

A population sample of women aged 70 to 79 was selected from a rural
Cambridgeshire health centre. Using the Cambridge Examination for
Mental Disorders in the Elderly all aspects required for the
diagnosis of dementia and tentative differential diagnosis were
collected on 365 women. There was no evidence of bimodality in any of
the derived scales, whether cognitive, behavioural or ischaemic. The
prevalence of dementia of all types and levels, including mild, was
4.3% in the 70 to 74 age group and 11.7% in the 75 to 79 age group.
For more severe dementia a prevalence of 2.8% was found in the 75 to
79 age group, and 0% in the 70 to 74 age group. The rates for more
severe dementia were lower than other recent prevalence studies in
the UK, whereas the rates for all levels of severify were higher. The
tentative diagnosis of Alzheimer’s disease accounted for 52% of the

diagnoses of dementia and multi-infarct dementia for 31%.

Age, social class and education were all significantly and
independently associated with scores on the longer cognitive scales
(Mini-Mental State Examination and the CAMCOG scale of CAMDEX). Risk

factors suggested in the literature for dementia, Alzheimer’s disease



and cognitive impairment was also investigated. Few factors were associated
with either cognitive function or dementia. Age was the only variable
associated with both cognitive function and the diagnosis of dementia. Only
small proportions of the population were exposed to postulated risk factors
and these risk factors, if proven, would account for little population excess

risk.

- In this study no significant separation of performance on cognitive or
behavioural scales between the demented and the non-demented was found. This
could have been due to the small numbers in the tails of the frequency
distributions but, if true, it is suggested that this observation might be
related to the continuous distribution of underlying neuropathological
lesions, such as plaques and tangles, noted in autopsy series of unselected
populations. 1If so, current research into the mechanisms of the dementias may
have implications for the understanding of cognitive decline noted in the

non-demented elderly over time.
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INTRODUCTION
This century has seen a profound change in the structure of human
populations. In Western societies the diagramatic representation of
population age distribution has changed from a pyramid to a cylinder,
with an increase in the proportion of the elderly. Developing
countries do not have such aged populations but will experience
similar demographic changes in the next century. These changes have
arisen as a result of reduction in mortality in childhood, reduced
birth rates and increased longevity at middle and older ages. Average
life expectancy at birth has increased in the United Kingdom from 60
years in the last century to 75 years The French demographer, Alfred
Sauvey is quoted as saying that Europe could become "one enormous
old peoples’ home"™ (Pearce 1987). Age-associated disorders are of
greater interest now than at any other time in the past. A major
challenge to medical research has become the possibility of reducing
morbidity in the older age groups and therefore improving quality as

well as quantity of life (Fries 1983).

A further probable reason for the noted increase in chronic disorders
of the aged is the improvement in treatment of previously fatal
conditions such as pneumonia, which has been called the "failure of
success" (Gruenberg 1977). The rise in prevalence of certain mental
disorders as a result of these population changes has been called a
pandemic (Kramer 1980). Dementia is an age specific disorder of
particular importance because demented individuals require intensive
care from statutory services, voluntary agencies and informal care
networks such as family and neighbours. It has been estimated that
there will be an increase in the numbers affected by dementia in less
developed countries of 123% (7 million to 15 million), from 1975 to
2000, and in more developed countries of 54% (9 miilion to 14
million) (Brody 1985). Economically and socially this group of the
population places a heavy burden on society. The elderly of different
generations have widely differing expectations of services and the
expectations of the future elderly are likely to be different from
those of the past (Fox 1987). These changes will increase the need

for services.
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The quantity and quality of research into dementia over the last
decade has increased dramatically. Attention has been directed to
finding how much dementia there is in various communities, and also
to the search for the causes of Alzheimer’s disease, which is
probably the commonest form of dementia in Western communities. There
has been a separate initiative to elucidate the fundamental processes
of ageing and associated mental changes. However, it has been
difficult to link findings regarding normal and abnormal ageing
despite the observation that in the area of mental health there is no
evidence of a natural division between mentally ill and mentally

healthy sections of elderly populations (Cooper and Sosna 1983).

Research into dementia in éldefly ﬁoﬁuiaﬁiéné has Beéoﬁe'iﬁcfeésingly
structured in the last 20 years with development of diagnostic
criteria and standardised instruments specifically for this purpose.
Most epidemiological studies have measured limited aspects of
dementia such as short measures of cognitive function, or have
examined only selected groups in any detail. There has been a call to
examine entire communities of elderly people and for development of
valid means of classifying individuals according to cognitive
ability/disability (Brody 1982), using sensitive instruments capable

of detecting the early stages of dementia (Henderson 1986).

The epidemiological study described in this thesis examined a rural
population of women in a defined age group (70 to 79 years) using a
standardised psychiatric instrument specifically designed for the
early detection of dementia in the elderly (CAMDEX: Cambridge
Examination for Mental Disorders in the Elderly, Roth et al 1988).
The results provide estimates of rural prevalence rates for dementia
and compare different methods of case identification. They also
describe the relationship of normal to abnormal coénitive function
and behavioural measures in this population, and examine for
associations between possible risk factors for cognitive impairment

and dementia.
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BACKGROUND

DEMOGRAPHIC CHANGES
The average age of mankind at death has risen since the early ages as

shown below (Hayflick 1981,1984).

Early Bronze Age 18
Roman times 22
Middle Ages (UK) 33
Pre 1789 (USA) 35.5
19th Century (UK) 40.9
1900 (uUs) 49.2
7

1946 (US) 66.

Ageing of large numbers of the population is a relatively new
phenomenon. In 1950 there were 214 million people aged over 60, and
by 2025 there will be a billion (Henderson 1986). In Europe by this
time a quarter of the population will be aged over 60 years. The
proportion of the elderly in the United Kingdom will remain stable in
the next decades, but the proportion of those aged 75 and over will
increase considerably into the next century (Pearce 1987). With these
population changes, increasing numbers of demented individuals in
society are expected, with increased demands upon the statutory

services and informal sector.

DEMENTIA

Dementia is a complex disorder, which some claim should be considered
to be a syndrome (Mahendra 1984), and others as é disease (Creasey
and Rapoport 1985). It is difficult to diagnose in the early stages
(Henderson and Huppert 1984), and difficult to make differential
diagnoses. Validation of the diagnosis presents problems. The
following section considers these areas, starting Qith the
development of the concept of dementia, and our current definitions
of the dementia disorders. This is followed by the methods used to
identify demented individuals in the community, and concludes with a

resume of the epidemiological findings.

For centuries age has been associated with decrepitude and

melancholy, and by the sixteenth century it was commonplace to accept
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the inevitability of these with age (Mahendra 1984). The separation
of dementia from the ageing process began in the eighteenth century,
with development of classifications such as ".. by degrees dull and
at length foolish by mere declining age without any great errors of
living... Great strokes, bruising of the head.. fall from high
places.... Frequent drunkenness and surfeiting...”" (Blancard’s
Medical Dictionary, Berrios 1987a). Clinicians from this time and
into the early 19th century tended to refer to any mental illness
which affected intellectual function as dementia, and mental handicap
was only separated from this in the 19th century (Berrios 1987Db).
Georget included non-reversibility in the diagnosis in 1820 (Loo and
Plas 1986). The more recent classification systems for dementia have
reinforcéd the separation of dementia from normal ageing, such that
is usually considered to be completely separate from the so-called

normal ageing processes (Creasey and Rapoport 1985).

The concept of atherosclerotic dementia was not developed until the
early nineteenth century when Griesinger suggested that senile
dementia was caused by atherosclerosis (Mahendra 1984). In
Kraepelin’s classification of mental illness in 1883 "Insanities of
the aged" was one category, and arteriosclerosis was thought to be a
cause of mental impairment in 50% of these. In the late nineteenth
century senile plaques were described in the brain of an aged
epileptic, and were named miliary sclerosis. In 1907 Fisher found
plaques in 12 out of 16 aged dements. At the same time Alzheimer
published the neuropathology of a case of presenile dementia, which
is now taken to be the classical description of Alzheimer’s disease
(Alzheimer 1907). Dementia then became separated into Alzheimer’s
disease and arteriosclerotic dementia. The term arteriosclerotic
dementia was introduced by Alvarez, but the term was not entirely
accepted and it was not until the last few decades that the category
has been widely used. This type of dementia is now called multi-

infarct dementia, a term coined by Hachinski (1975).
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Diagnostic criteria for dementia
The Royal College of Physicians (UK) in a report in 1981 suggested

the following definition of dementia:

dementia is the global impairment of higher cortical
function including memory, the capacity to solve the problems of day
to day living, the performance of learned perceptuomotor skills, the
correct use of social skills and control of emotional reactions, in
the absence of gross clouding of consciousness, the condition is

often irreversible and progressive.

Most definitions closely resemble this, and the most widely used sets
of dlagnostlc criteria are now the Dlagnostlc and Statlstlcal Manual
of the American Psychlatrlc Assoc1atlon Thlrd Edltlon (1980), whlch
has been revised (DSM-1II1-R, American Psychiatric Asscciation 1987)
and the International Classification of Diseases, Tenth Revision,
which is in preparation (WHO 1988). The criteria for dementia and the
differential diagnosis of dementia of the instrument CAMDEX (see
later) are also similar. A further important set of criteria are
those from a work group on the clinical diagnosis of Alzheimer’s
disease established by the National Institute of Neurological and
Communicative Disorders and Stroke and the Alzheimer’s Disease and
Related Disorders Association (NINCDS-ADRDA). The criteria are

presented in full in Appendix 1 and are summarised in Table 1.

Diagnosis in the community

The early community studies of dementia were conducted by clinicians.
The methods were, on the whole, unstructured. Subsequently the
methods became more structured, first with the introduction of
diagnostic criteria, and later with the introduction of standardised
methods of data collection before arriving at diagnoses. Some of the

methods used are given in the following sections.
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Cognitive function

Measures of cognitive function are often employed in screening for
and the diagnosis of dementia. Short cognitive scales have been
developed in clinical settings and one of these has been used in
large epidemiological studies of the elderly. The
information/orientation test was been developed from the Clifton
Assessment Procedure for the Elderly (Pattie and Gilleard 1979), and
was found to distinguish demented subjects from normal controls in
clinical settings, using experienced clinicians as the gold standard
(McPherson et al 1975). This scale has been used widely in the
community, in Melton Mowbray (Clarke et al 1984, 1986) and in
Nottingham (Morgan et al 1987). The questions are basic and similar
to those in other éhéré éoénitivé écélés'sﬁcﬁ és‘tHeAiﬁfdrhaﬁidn; I
memory-concentration scale (Roth and Hopkins 1953), which was used in
a prospective study of neuropathology and

cognitive function (Tomlinson et al 1968). The original questions of
the information-memory-concentration test have been shortened to 10
questions in the Abbreviated Mental Test (Hodkinson 1972). This test

has been widely used in clinical but not community settings.

There are several longer scales which have been developed in clinical
settings; the best known of these is the Mini Mental State
Examination (MMSE, Appendix 2). This was developed as a practical
method of grading the cognitive state of patients. It was validated
on 206 patients with a variety of disorders and was considered to
discriminate well between demented subjects and those with other
disorders. It was found to have reasonable inter-rater reliability
and test-retest stability and was acceptable to the tested population

(Folstein et al 1975).

Premorbid intelligence

All diagnostic criteria for dementia mention decline in cognitive
function. Since most studies are based on cross sectional data it has
been suggested that an estimate of premorbid intelligence could help
to identify decline. Measures of cognitive function are known to be
affected by educational level (Richie 1988). The stability of verbal
ability has been used to develop a simple test of pre-morbid

intelligence called the National Adult Reading Test (NART). This was



17

based on the Schonell Graded Word Reading Test, and was developed on
98 controls aged 16-69 and 45 demented subjects aged 22 to 68 (Nelson
and McKenna 1975). The result was compared with Wechsler Adult
Intelligence Scale prediction of intelligence quotient (IQ). Reading
ability was found to be a closer predictor of IQ than vocabulary
level. There were no differences between the demented group and the
normals in the reading ability. The test was later modifigd retaining
only the most discriminating items and consisté of re;diné out loud
50 irregular words (Nelson and O’Connell 1978)143ee Appendix 2). The
test has subsequently been validated in healthy volunteers (Ruddle
and Bradshaw 1982), in demented subjects and controls in clinical
settings (Nebes et al 1984), and has been found to be reliably
ieéofdéd'(é'éafrdli iQé?f.yNd Siénificénﬁ feiaﬁiénéhip,bétﬁeén'séofe;
diagnosis and severity of dementia has been found in further studies
(Nebes et al 1984, O’Carroll and Gilleard 1986, Crawford et al 1988).
It was also found to be stable over time (Hart 1986). Other measures
have been made, but the NART is the most widely used, although it has

not been used in community studies.

Behavioural measures

Behavioural assessment is essential because of the important
contribution of behaviour to all criteria for dementia. DSM-III-R
criteria state that there should be loss of intellectual abilities
severe enough to interfere with social functioning. Berrios (1989)
has suggested that these criteria have emphasised cognitive decline
too much, and that this prevents the criteria from differentiating
other states with compromised cognitions if based on a single
interview. Early dementia may be manifested by other disturbances
such as those in motility, personality, organisation, emotional
experience and volition. Such information is collected from an
informant, which has the advantage of being more objective.
Behavioural scales usually contain items which are relevant
regardless of setting (Fillenbaum et al 1987). While systematic
studies of behavioural change in the community are rare, such
information has usually been collected in clinical series. The most
widely used scale in the clinical setting has been the Blessed
dementia rating scale (Blessed et al 1968). This scale consists of

questions on change in performance in activities of daily living,
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changes in habits, changes in personality, interests and drive. A
standardised informant interview has been developed to assess change
in memory and intelligence over 10 years (Jorm and Korten 1988). In
the sample tested the informant history was less likely than the
Mini-Mental State Examination to be affected by premorbid ability.
The informant section correlated with overall health decline, not:
just mental decline. Some questions in such scales can be affected by
physical impairment. The score can therefore be biased by health
status. In some studies instructions to interviewers state that the
interviewer makes a judgement about potential function {e.g. some

applications of the Blessed dementia rating scale).

invtﬁe'féw‘cémﬁuﬁiﬁytsﬁuaiés,wﬁefe,bétﬁ ﬁeésﬁrés’hﬁvé BeénlmAdé ﬁn'
association between measures of cognitive function and daily
activities has been found and much of the variance on the measure
MMSE could be accounted for by activities of daily living (Teri et al
1988, Fillenbaum et al 1988). It has been suggested that a combined
approach incorporating direct measures of cognitive function and
indirect measures of change through questionning relatives would be a
sensitive indicator of dementia in community samples (Fillenbaum et

al 1988).

Despite the inclusion of personality in DSM-III-R criteria for
dementia few systematic studies have been conducted on personality
change in dementia or nofmal ageing in community settings, and there
are no scales dealing with this area alone. In one study 44 demented
subjects aged between 64 and 81 (selected out of 350) were followed
for an average of 50 months and were compared with age, sex and
social class matched controls. Informants were interviewed every 15
to 18 months. In 66% change towards less active, more “"passive"
behaviour was noted, in 30% "agitation", and in 34% "self centred
behavioural change". These groupings were identified from a factor
analysis of the data. The number of those agitated and self centred
doubled over the observation period. 11% had all the features at
outset, and 50% had developed all by the end (Rubin et al 1987). Thus

substantial change was reported.
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Depression

Depression should be considered in any discussion of dementia
(Janowsky 1982), although they are usually distinct conditions in the
elderly (Rabins et al 1984), with different outcomes and survival
(Roth 1953, Blessed and Wilson 1982). The dementia syndrome
("pseudodementia™) which can occur with depression does not progress
and can reverse after treatment of the depression. The onset is
described as relatively rapid, with short duration, rapid
progression, antecedent psychiatric dysfunction, complaint of
cognitive loss and emphasis on disability, strong sense of distress,
pervasive affective change and variability of observed cognitive
impairment (Mahendra 1985) However, symptoms of depre331on have been
found to be ublqultous in a group of demented patlents (Lazarus 1987
Merriam et al 1988). In series of patients presenting to dementia
clinics many patients who were initially diagnosed as depressed were
found to have progressed to dementia (Kral 1983, Winstead and Mielke
1984, Reding 1985). These findings highlight the importance of
.including measures of depression in studies of dementia, with

longitudinal study to confirm diagnoses.

Many scales are available for the measurement of depression. Some are
diagnostic and others measure the level of depression. In clinical
studies of dementia the Hamilton depression rating scale (Hamilton
1960) is the most frequently used scale to exclude subjects who may
be suffering from pseudodementia. It is generally used to obtain an
overall severity score and in many studies of dementia, individuals
who score over a particular cutpoint are excluded from study. This
introduces a possible bias into these studies which is rarely
discussed. This scale was not developed for the elderly and other
community studies have used a variety of scales (eg Morgan et al

1987, Livingston et al 1990).

Differential diagnosis

Criteria for Alzheimer’s disease always contain an exclusion clause
for multi-infarct dementia and confusional states. The most
frequently used scale to attempt to exclude multi-infarct dementia is
the Hachinski scale (Hachinski et al 1975). Results are not available

from population samples. The relationship of this scale to underlying
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neuropathology is described in the multi-infarct dementia section. As
with the depression scales, cutpoints on the scale have been used to
either exclude or include subjects in case series and case control
studies. Acute confusional state is a category of some importance in
the clinical setting. It is a transient global cognitive disorder due
to organic aetiology, usually of abrupt onset and brief duration with
disturbance of attention, sleep wake cycle and psychomotor
disturbance. 35% of those aged over 65 admitted to hospital are said
to be suffering from such a condition or develop it during their stay
(Lipowski 1983). This group have a high mortality both immediately
and up to one year after admission (Lipowski 1983, Rabins and
Folstein 1982). Because of the nature of the disorder its preva}epcg

in community studies would be expected to be low.

Combined interviews

The scales so far described refer to single aspects of dementia, such
as cognition or behaviour. Clinically diagnosis is made on the basis
of information about many different aspects of the patient, and in
early epidemiological studies this was the type of unstructured
diagnosis which was made by physicians or psychiatrists. Subsequently
this changed to a diagnosis based on certain criteria. Clinicians
could vary in the way in which they satisfied themselves that a
criterion was fulfilled. As a result of this variability interviews
have been developed to collect the necessary information for a
diagnosis of dementia in a systematic fashion. The main such
interviews are the Geriatric Mental State Examination (Copeland et al
1976) and the Cambridge Examination for Mental Disorders in the

Elderly (Roth et al 1988). These are described below.

Geriatric Mental State Examination

The Geriatric Mental State Examination was developéd in order to
examine the full spectrum of mental disorders in the elderly in a
standardised fashion. It is largely derived from the Present State
Examination (PSE), a semistructured interview schedule developed by
Wing and colleagues (1971). A Mental Status Schedule was added to the
eighth revision of PSE and the instrument was first used in a cross-
national study of the diagnoses of mental disorders in those aged

over 65 years in institutions in New York and London (Copeland et al
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1975) . Twenty five independent factors arising from this study
(Copeland et al 1976) were then tested on 100 elderly psychiatric in-
patients and found to perform well in identifying different groups.
There was some pre-selection before the analysis was conducted, which
then agreed with the psychiatrists’ clinical opinions (Gurland et al
1976) . The GMS contains few items testing cognitive function, but has
been expanded more recently to include the History and Aetiology
Section, which is usually collected from an informant and a Social

Status Section.

A computerised algorithm (AGECAT) for diagnoses of affective
disorder, schizophrenia and paranoid states, organic psychoses,
alcoholism, ﬁeﬁrdsés'aﬁd'péréoﬁaiiﬁy}disdrdefs'hés been devélbpéd
from this interview (Copeland et al 1986). For organic syndromes key
items on observation and recall of simple items are included. An
AGECAT organicity level 01 is a score of at least 2 on symptoms of
mild memory disturbance such as forgetting the interviewer’s name,
miscalculating the time and the interviewer’s impression of organic
disorder. Level 02 is moderate memory disturbance with inability to
calculate age, failure to recall the interviewer’s name on a second
occasion and misidentifying objects. Level 03 includes these errors
as well as disorientation in time. Further levels of 04 and above are

available for even more severely impaired individuals.

The original validation of AGECAT was performed with psychiatrists
trained at the Maudsley Hospital. A further validation study has been
reported on 647 subjects in 3 different community studies. Different
versions of GMS were used, and different methods were used in the
validation, such as repeat interviews and rating tapes. Kappa values,
a measure of agreement which takes chance into account (Cohen 1960),
for different diagnoses and levels of severity vary between 0.73 to
0.83 (Copeland et al 1988). These are reasonable measures of
agreement, but they do reveal some disagreement which might be of

importance in aetiological work.
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Cambridge Examination for Mental Disorders of the

Elderly (CAMDEX)

The Cambridge Examination for Mental Disorders of the Elderly (Roth
et al 1986, 1988) was developed as a standardised clinical interview
for use by clinicians in the differential diagnosis of mild to severe
dementia in the elderly. The severity and extent of cognitive
impairment and the rating of behaviour and activities of daily living
were all seen as important components of the interview. These three

areas were combined to provide a complete picture of the subject.

It consists of three main sections:

i) a structured cllnlcal 1nterv1ew with the subject to obtaln
systematlc 1nformatlon about the present state, past hlstory and
famiiy history;

ii) a range of objective cognitive tests which
constitute a mini-neuropsychological battery (CAMCOG, see below);

iii) a standardised schedule for recording observations of the
present mental state, together with appearance and demeanour. These
are as follows: self neglect, uncooperative behaviour,
suspiciousness, hostility, bizzare behaviour, slowness, restlessness,
anxiety, depressed affect, lability, flat affect,
hallucinations, slurred, slow and restricted speech, rambling content
of speech, perseveration, loss of insight, drowsiness, neologisms,
talking to self, impaired ability to focus, sustain and shift
attention, impaired judgement, hypochondriasis. These are rated as
positive if markedly present;

iv) a structured interview with a relative or other informant
to obtain independent information about the subject’s present state,
past history and family history;

v) a brief physical examination including
neurological examination;

vi) an account of medical and laboratory

investigations where appropriate.

At the end of the CAMDEX interview the interviewer makes a
psychiatric diagnosis based on all relevant and available information
according to operational diagnostic criteria (see Table 1 and

Appendix 1). Guidelines for allocation of severity ratings are also
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included with minimal, mild, moderate and severe levels of severity.
Additional operational guidelines are given in the published version
of CAMDEX (Roth et al 1988) which combine performance on cognitive,
behavioural, depression and ischaemic scales with clinical assessment

to arrive at operational probable and possible diagnoses.

CAMCOG, the mini-neuropsychological battery of CAMDEX, covers the
range of cognitive functions mentioned in DSM-III-R, which requires
the demonstration of a generalised loss of cognitive functions
including language, praxis, perception, abstract thinking and
constructional ability as well as memory (Roth et al 1986). In the
original validation study its correlation with dementia severity was

' 0.68 (Roth et al 1986) .

Information from someone who knows the subject well is essential in
cross-sectional studies where diagnosis is attempted, as there is
only one contact with the subject with no opportunity to observe
deterioration over time. The informant section is therefore a key
part of CAMDEX. There are some published data on this part of the
intervew. In the Hughes Hall Project for Later Life informant
interviews were available on 222 subjects with a diagnosis of
dementia and 184 without (O'Connor et al 1989). Scales composed of
informant items on orientation and memory were found to correlate
with CAMCOG (0.61 and 0,67 respectively). If the observer section on
rating present mental state was also addgg together this showed a
correlation of 0.74 with the informantvscore. Where there was
discrepancy between the informant interview content and the final
diagnosis there was usually a clear reason, such as mental handicap
or depression. There were no significant differences between

informant scores for manual and non-manual social classes, nor for

the different types of informant.

"The use of this instrument has been described in several groups of
patients and volunteers (Roth et al 1986). It was found to perform
well in relation to prior clinical diagnoses. Embedded in the CAMDEX
are several well-used scales, such as the ischaemic scale of
Hachinski, the Blessed dementia rating scale and MMSE (see Appendix

2). In addition, following the validation study, scales were
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constructed from the most discriminating individual items for
organicity, ischaemia and depression. A further validation study has
been conducted in the United States (Hendrie et al 1988). Inter-rater
reliability was found to be satisfactory and CAMDEX was found to
perform well as a diagnostic instrument. The scales constructed from
CAMDEX items were significantly related to the appropriate diagnoses,
so that those patients with a diagnosis of Alzheimer’s disease had
high mean scores on the organicity scale and those with a diagnosis
of depression had high mean scores on the depression scale. Those
with a diagnosis of multi-infarct dementia did not have higher mean
scores on the ischaemia scale than those with Alzheimer’s disease.
The scales have not been validated against neuropathological

diagnoses.

Diagnostic accuracy of dementia

The difficulties of accurate diagnosis of dementia, and the search
for other causes of cognitive problems or reversible causes have been
well reviewed (Gurland and Toner 1983). There are major difficulties
in the identification of early dementia, since other conditions
produce similar profiles (Henderson and Huppert 1984). In follow-up
studies of diagnosed cases over various periods of time between 24%
and 50% of subjects have been reported as not demented (Nott and
Fleminger 1975, Ron et al 1979, Smith and Kiloh 1981, Shore et al
1983) . Much higher validity of the clinical criteria for the
diagnosis of dementia has been reported more recently in a
longitudinal multicentre study (Joachim et al 1988). 55 consecutive
patients who had suspected cognitive impairment from 3 different
centres were evaluated by physicians using DSM-III-R criteria. Fifty
two (95%) had the same diagnosis one year later. There is, therefore,
some variation in the reported accuracy of the diagnosis of dementia.
Some of this may be accounted for by the different.entry criteria
into studies, different methods of examination and variable length of

follow up.
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DIFFERENTTAI, DIAGNOSIS OF DEMENTIA

Once dementia has been diagnosed in the clinical setting, a tentative
differential diagnosis is usually made. In the community setting this
presents more difficulties and few studies have attempted it. There
are many other conditions which can lead to a dementia syndrome. Some
examples of these are Pick’s disease, Huntington'’s disease,
Parkinson’s disease, metabolic disturbances and toxic dementias. For
some of the underlying causes of dementia, such as hypothyroidism and
space occupying lesions, routine medical investigations will
highlight the abnormality responsible. These types of dementia tend
to be uncommon in the clinical setting and even rarer in the
communlty settlng The dlagn051s of multl lnfarct dementla 1s less
stralghtforward, based on a comp031te of hlstorlcal features,
physical findings and other investigations. The diagnosis of
Alzheimer’s disease cannot be made until other causes are excluded
and cannot be made with certainty unless post-mortem is carried out.
Even at post-mortem exact criteria for the diagnosis of Alzheimer’s

disease are not agreed.

A study of the diagnostic evaluation of 200 consecutive patients aged
over 60 suspected of dementia revealed that the only investigations
of major practical value were sodium, calcium, glucose and thyroid
function tests. Frequently more than one illness appeared to
contribute to the dementia, and many tests were abnormal. These had
to be interpreted in the light of clinical knowledge and only 5
patients were found to have reversible dementia secondary to
abnormalities identified in this way. Computerised axial tomography
did not contribute to identifying underlying treatable pathelogies
(Larson et al 1986).

Because of the relative importance of Alzheimer’s disease and multi-
infarct dementia in epidemiological studies these are selected for

special discussion.



Alzheimer’s disease

Senile dementia of the Alzheimer’s type and dementia of the
Alzheimer’s type have been extensively reviewed as Alzheimer’s
disease has become more prominent as a research area (Katzmann 1976,
1986, 1987, Dahl 1983, Henderson 1983, Donaldson 1984, Lauter 1985,
Mesulam 1985, Gottfries 1986, Price et al 1985, Kwentus 1986,
Pfeiffer 1988, Roberts 1988). Some of the diagnostic criteria for
Alzheimer’s disease are summarised in Table 1 and are given in full
in Appendix 1 (DSM-III-R, CAMDEX clinical criteria and the NINCDS-
ADRDA criteria). More recently in the United Kingdom a workshop was
convened to agree on a minimum data set in research studies of

" Alzheimer’s disease, instead of criteria (MRC 1987, Wilcock et al’
1989) . The clinical recommendations of this workshop are set out in

Appendix 3.

It is said that Alzheimer’s disease is a diagnosis of exclusion
during life, and can only be confirmed post mortem. The pathological
diagnosis of Alzheimer’s disease rests on the demonstration of an
abnormal accumulation of senile plaques in the cerebral cortex, with
neurofibrillary tangles in some areas of the cortex, usually the
archicortex as opposed to the neocortex. The exact distribution and
frequency of these lesions is variable, despite many attempts to
quantify these (Perry 1986). As a result of problems with set
neuropathological criteria it has been suggested that the diagnosis
can only be made with certainty from a combined clinicopathological

approach (Khachaturian 1985).

Neuropathology and neurochemisty

Post mortem studies of brain changes with age have been conducted on
selected samples, and the findings cannot be seen as representative
of the population. It has been repeatedly found that the changes
thought to be histopathognomic of Alzheimer’s disease are to be found
in many subjects who have not apparently suffered from the disorder
during life (Mountjoy et al 1983). These lesions vary in quantity,

quality and distribution (Newton 1948).
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The closest to representative studies are the autopsy series in
general hospitals, but there is still bias with regard to which
patients are chosen for post mortem. In one such study of 199
individuals (representing 44% of all deaths in a general hospital),
mainly aged over 65, the frequency of plaques and tangles was found
to increase with age after 71 (Miller et al 1984). 12.7% of those
over the age of 75 had enough plaques and tangles to fulfill some
neuropathological criteria for Alzheimer’s disease. There was a
strong correlation similar for both sexes between the presence of one
lesion and the otherl It was concluded that the presence of plagques
and/or tangles was clearly a function of age, occurring in a
continuum, increasing with age without diminution and not affected by
' sex. Other autopsy series have reported higher proportions with
plaques and tangles in younger age groups (e.g. Nakamura et al 1987,
Ulrich 1982, 1985). In contrast to these studies Dayan (1970)

reported finding no lesions in those aged under 60.

Few studies have been conducted on the very old. In one series, 31
subjects aged over 90, and 69 consecutive cases of Alzheimer’s
disease aged 65-89 came to post mortem (Ehrlich and Davis 1980). In
all age groups most people with moderate to severe changes were not
demented according to the medical notes, although dementia was more
common in these groups than the group with no or mild changes. The
exception to this was the finding that those aged 80-89 with no or
mild changes were more likely to be diagnosed as demented. The
functional significance of pathological changes such as plaques and
tangles is largely unknown. Since low densities of plaques and
tangles occur in at least the archicortex of many aged clinically
normal individuals it has been suggested that these do not affect

cerebral function (Perry 1986).

It has been suggested that Alzheimer’s disease is a specific disorder
of cholinergic innervation (Coyle et al 1983) and there is
considerable evidence to support abnormalities in this system. It has
been found that there is severe depletion of cholinergic activity in
the cerebral cortex and in the limbic system in patients with
Alzheimer’s disease (Rossor et al 1984). Choline acetyltransferase

activity has been shown to be reduced in proportion to the severity
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of dementia (Perry et al 1978, Davies 1978). It has also been found
to be reduced in widespread areas in Alzheimer’s disease of early
onset, whereas it appears to be reduced only in the temporal lobes
significantly in late onset cases (Bird et al 1983, Rossor et al
1984) . One post mortem study of dementia in the absence of
substantial neuropathological changes of Alzheimer’s disease found
that there were abnormalities in the cortical cholinergic system
possibly preceding neuropathological change (Perry et al 1985).
However, in normal ageing and degenerative dementia the same kinds of
neurochemical changes are found (Samotajski 1977, Bowen and Davison
1983, Gottfries 1986). Synthesis of whole brain acetylcholinesterase
has been found to decline in two strains of senescent mice and the
'déciihe'wés'fbuhd‘tb éoirélété Giﬁh‘the’dévélépﬁeﬁt,of brégfeésivé ‘
behavioural deficits (Gibson et al 1981). Acetylicholinesterase '
studies in aged macaques and in subjects with Alzheimer’s disease
show similar changes (Price et al 1986). It has been suggested that
the interest in cholinergic factors in Alzheimer’s disease may
reflect more the ease of their identification rather than any
particular significance (Harrison 1986). Changes in other systems
such as adrenergic neurotransmitters have been found to correlate
with neuropathological changes of Alzheimer’s disease, and the
finding of histochemical demonstration of different peptide markers
within plaques show that there are many changes, and that no single
system can be regarded as responsible for the disorder (Mountjoy

1986) .

The interpretation of these post mortem studies is hampered by the
considerable variation between studies in terms of source, age, sex,
the numbers of cases examined, differing diagnostic criteria with
inclusion and exclusion criteria, the brain sections selected, the
number and thickness of sections and the extent of the search as well
as the magnification used, the stains used and the neuropathological
criteria employed. They are also limited by information on the
influence of premortem medication on most of the measures (Rossor et
al 1984, 1986). Very few studies have been able to examine drug-free
subjects. Other difficulties are found with choice of and access to

controls and matching procedures. Mode of death and postmortem delay
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may influence concentrations of neurotransmitters, as may shrinkage

of tissues.

It does appear that in non-demented ageing populations considerable
proportions will show some of the lesions and changes associated with
the diagnosis of Alzheimer’s disease, although generally in smaller

quantities.

Clinicopathological studies

There have been relatively few clinicopathological studies. These
involve testing cases before death and then examining their
performance during life in relation to the changes found post mortem.
Particular difficﬁlfy'ié foﬁna in‘obtéiﬁiﬁg'bfainé from controls who
have been studied during life, and no studies have been based on
population samples. Techniques for standardising methods are
difficult and studies are not always performed blind to the condition
of the patient before death. The results of studies where
quantitative correlations have been attempted are summarised below.
From this table it can be seen that age appears to have a consistent
relationship with several of the pathological indices of Alzheimer’s
disease in the brain. A relationship between plaques and measures of
cognitive function has been reported in many studies, although this
has not always been found to correlate with the degree of dementia
when controls are excluded from the analysis (Molsa et al 1987).
Tangles show a less consistent relationship with the degree of
dementia or cognitive function. Other variables such as choline
acetyl transferase, cell loss, area and length of temporal cortex,
cellular smooth endoplasmic reticulum, low brain weight and tau
antiserum have been reported in individual studies to be positively

associated with various indicators of dementia.

The methodology of these studies has varied considerably. The range
can be illustrated with the sources of patients. These have included
psychiatric, psychogeriatric and geriatric facilities (Roth et al
1966, Blessed et al 1968), acute medical units and psychogeriatric
wards (Perry et al 1978, 1985), hospital patients (Wilcock and Esiri
1982), resident’s nursing homes (Katzman et al 1983, 1988), referral

from physicians (Merskey et al 1985), patients known to a dementia
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service (Martin et al 1987), Alzheimer’s disease from the community
(Molsa et al 1987) and selected biopsied cases (Mann et al 1987).
Therefore it is not surprising that there is relatively little

consistency in the results reported.

Summary of correlations reported

Age: plaques 0.55
hippocampal plaques 0.40
: histopathological
dementia score 0.51
: brain weight -0.47 (Alafuzoff et al 1987)

Plaques:dementia score
:overall score 0.78 (Roth et al 1966)
B 0.15-0.43 (Wilcock & Esiri 1982)

(hippocampal-occipital)

0.73 (Katzman et al 1986)
++4 (Molsa et al 1987)
++ (Neary et al 1986)

:Information-Memory-Concentration -0.591

(Roth et al 1966)

:I-M-C long -0.60

short -0.54 (Katzman et al 1986)
:retrieval score -0.70 (Katzman et al 1986)
:Token Test -0.77 { )
:Controlled ( Martin et al 1987)
Oral Word test -0.62 ( )
:MMSE -0.70 ( )

Tangles: degree of dementia

0.19 to 0.59 (H1 hippocampal-temporal )‘
(Wilcock & Esiri 1982)
+++ (Molsa et al 1987)

++ (Neary et al 1986)
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Choline acetyl transferase
Mental Test score 0.81 (Perry et al 1978)
Mental Test score in Parkinson’s Disease

0.76 (Perry et al 1985)

: Cognitive test score ++ (Neary et al 1986)
Cell loss
: Mental Test score =-0.53 - -0.71(Neary et al 1986)

Area and length of temporal cortex
Blessed Dementia Scale (Duyckaerts et al 1985)
Smooth Endoplasmic Reticulum
: Reaction time ++ (Sumpter et al 1986)
Low Brain Weight
S ; Dégieé bf’déménﬁié ¥+# ,(kafzﬁaﬁ ét'ai i988i
Tau antiserum

intellectual deficit ++ (Delaere et al 1989)

Diagnosis during life

Primitive reflexes have been found to be increased in the demented
population compared to normal controls in some studies (Molsa 1980,
Tweedy et al 1982, Shibayama et al 1986, Huff et al 1987). The pout
reflex was found to correlate with the degree of ventriéular
enlargement shown on computerised axial tomography. Increasing
pathological signs were also found to be related to increasing
cognitive impairment (Tweedy et al 1982). Hyperreflexia, paralysis,
dysarthria and tremor (Shibayama et al 1986), gait disorder, impaired
stereognosis and graphaesthesia (Huff et al 1987) have also been
reported in Alzheimer’s disease. Aphasia and apraxia were noted,
particularly in subjects with a family history of dementia, by one
group of researchers (Breitner and Folstein 1984). Many of these
studies have used controls who were younger than the subjects.
Furthermore many of these signs were not specific and were associated
with increasing age in the controls (Huff et al 1987), making the

findings difficult to interpret.

It has been suggested that examination of the cranial nerves in
detail might enable a more accurate diagnosis of Alzheimer’s disease
(Knupfer and Spiegel 1986). In one longitudinal study olfactory,

gustatory and auditory functions were found to deteriorate in















































































































































































































































































































































































































































































































