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Preface

The editors were very gratified that the first
edition of this textbook was generally well
received and that a second edition has been
called for. It is now seven years since the original
book appeared, and there have been many more
advances in the subject. In spite of new sections
and some wholesale rewriting, it has been
possible once again, to contain the information
in one volume. Very sadly some of our original
contributors have died. New authors have
replaced them while others have been added in
an endeavour to keep the text authoritative and
up-to-date. The helpful criticisms of the first
edition have been carefully considered in the

preparation of this one. Having so many
distinguished authors with such a breadth of
interest, while greatly enhancing the book, has
led to a long gestation period, but we believe that
it has been worthwhile. Much of the original
format has been retained in order to continue to
stimulate lively debate and exchange of views. If
the book contributes to the growing strength of
Geriatric Psychiatry internationally, it will have
done its work.

John R. M. Copeland
Mohammed T. Abou-Saleh
Dan G. Blazer
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Preface to First Edition

The discipline of the psychiatry of old age has
moved rapidly in recent years and the number of
practitioners has expanded world-wide. An
authoritative text is required which draws on
the knowledge of these experts and which reflects
both new scientific advances and innovations in
service development.

In a comparatively new subject many of the
issues are still contentious and on some of these
we have tried to provide the opportunity for the
expression of different points of view. Readers
are asked to judge the issues for themselves from
the evidence set out.

Here and there short, special articles have been
commissioned which present research findings in
more detail and describe new aspects of care.
They are intended to enliven the text and their
choice has been dependent on timing and
opportunity.

We have also tried to give a ““feel” for what is
happening in developing countries and the scope
of the problems experienced by local practi-
tioners.

Even a book of this size can never be complete
and no doubt gaps in the coverage of subjects will
be identified. We would be glad to have them
pointed out. The more comprehensive a book
aims to be the longer it takes to come to
publication and in a fast-moving area of knowl-
edge this can be a problem. Many of our authors
have been kind enough to update their contribu-
tions at a late stage, which we hope has overcome
this difficulty to some extent.

In the early stages of the development of a subject
there is insufficient corpus of knowledge to
assemble in book form. This situation has
changed dramatically for geriatric psychiatry in
recent years. We hope that the knowledge
gathered here from our distinguished interna-
tional panel of authors bears this out.

John R. M. Copeland
Mohammed T. Abou-Saleh
Dan G. Blazer
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in Alzheimer’s disease 218

amyotrophic lateral sclerosis—

Parkinson—-dementia complex of
Guam 295

anaesthetics  743-8
effect on mental function 744

antemortem markers in Alzheimer’s

disease 233-5

anticholinergics, anaesthetics and 744

anticipatory grief 465
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due to a medical condition 553, 556

in family caregivers 758

not otherwise specified 553

in palliative care  775-6
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prognosis  555-7

psychological management 560

psychopharmacological treatment
563-8

social 552, 555, 560

special adaptations

559-60

564



802

anxiety/anxiety disorder continued
substance-induced 553, 556
apolipoprotein E (APOE) 218-19, 299
apolipoprotein E gene (4 POE)
in Alzheimer’s disease 214
apoptosis 19
assessment
basic issues 137
of carers 170
of depression 170
of depressive states
of environment 170
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multidisciplinary 111
non-computerized 13840
problems in  133-5
procedures 37-8
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Assessment of Daily Living 165-7
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audit 668
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Program 762-8
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153-6

Barthel’s Index of ADL 166
Beck Depression Inventory (BDI) 155,
298
Behaviour Rating Scale 169
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237, 3034
benzodiazepines
correlated 615
dependence and withdrawal 565
detection of use 616
efficacy 565
gender and age 615
misuse in the community 619
pharmacokinetics 565
prevalence of use 614-15
psychiatric morbidity 615
selection 566

63, 564-8

side effects 565-6
bereavement 465-7
early phases 4667

later phases 467
pathological 407-8
pre-bereavement situation 465-6
at time of death 466
p-blockers 567-8
Binswanger’s disease 247, 270
biological models 780-1
biological programming 19
biological theories of aging
biomarkers of aging 71
bipolar disorder 371-2
epidemiology 477
genetics 473
natural history 100
prognosis 4812
risk factors 477-8
symptoms 4089
treatment 440, 456
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Blessed Dementia Rating Scale 169, 298
blood oxygenation level-dependent
(BOLD) contrast 357
blood pressure in dementia 256-7
bovine spongiform encephalopathy (BSE)
277
brain
adult neurogenesis 48
aging, normal 308
in Alzheimer’s disease at autopsy 223
anatomy 25-41
atrophy, MRI in measurement of
355-6
collateral sprouting 47-8
CSF spaces, changes in size of 34-8
hippocampus 49
linear measurements 26
literature review 2641
neural transplantation 48
neuroimaging studies 23, 25-6
non-specific structural abnormalities in
schizophrenia 506
parenchyma, changes in size
post-mortem studies 23—4
potential regeneration 47-8
quantitative MRI 3940
quantitative structural changes
regenerative sprouting 48
subcortical hyperintensities, incidence
of 39
tropic support 48
see also hippocampus
brain—body weight theory 20
brain electrical activity mapping (BEAM)
347
brain tumours 335-7
Brief Agitation Rating Scale 170
Brief Assessment Schedule 734
depression cards 170
Burden interview 170
buspirone 566

27-33

45-9

CADASIL (cerebral autosomal sominant
arteriopathy with subcortical infarcts
and leukoencephalopathy) 248, 251
CAGE questionnaire 603, 609
caloric restriction and aging 20
CAMCOG 162
CAMDEX (Cambridge Examination for
Mental Disorders of the Elderly) 162
CANTAB (Cambridge Neuropsycho-
logical Test Automated Battery)
148-9
capacity, concept of 784
carbamazepine (CBZ) in acute mania
484-5
cardiovascular disease 319-20
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care see caregiving; carers/caregiving;
community care; daycare; family
caregiving; nursing homes
Caregiver Activity Survey 170
caregiving
adverse effects
for carers 332
cost 7556
definition 331
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dementia vs. non-dementia 757
patterns of formal/informal 81
policy background 331
types 332
in USA 689-95
see also family caregiving
carers/caregivers
caring for 332
importance of role
informal 331, 671
stress and burden 756
support for 686
see also family caregiving
Caretaker Obstreperous-Behaviour Rating
Assessment (COBRA) 170
CARITAS 655, 664
carpal tunnel syndrome (CTS) 344

755-6

case-control studies 199-201
conducting 199
of dementia 199-200

case identification 105
Cavalieri method 45
Center for Epidemiologic Studies Depres-
sion Scale (CES-D) 158, 159, 170
central nervous system (CNS) malignancies,
psychiatric manifestations 335-7
cephalization, index of 20
CERAD (Consortium to Establish a
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228
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cerebrovascular disease 270
Charles Bonnet syndrome 127, 505
cholecystokinin-B receptor antagonists
63
cholesterol metabolism, dementia risk
and 319-20
chronological aging 71-3
Clifton Assessment Procedures for the
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Clinical Dementia Rating (CDR) 143
clinical models 781
Clock Drawing Test 169
clonazepam 565
in acute mania 4867
clozapine 523
COGDRAS (Cognitive Drug Research
Computerized Assessment System)
149
Cognitive Assessment Scale 169
cognitive behavioral therapy (CBT)
447-8, 454
cognitive dysfunction
computer methods of assessment
147-9
depression and 430
non-computerized assessment
cognitive psychology 20-1
cognitive regression hypothesis 21
cognitive tests before and after surgery
744-5
cohort studies 68-9
communication 641
in multidisciplinary teamwork 667
community care
background 671-3
backup from geriatric psychiatry 671-2
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informal carers 671
interventions 328
normal aged in  79-81
political and economic factors
primary health care 671
psychogeriatric services in 662
community-living elderly
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psychosis diagnosed in  511-12
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community roles 7067
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705-6
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in schizophrenia-like psychosis 508
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acute see delirium
chronic see dementia
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coping 97, 379-80, 545-6
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SPECT 365
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assessment scales 180
clinical features 179-80
diagnosis 128-9
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investigations 180
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in palliative care 776
in paranoid psychoses 497
post-operative  744-5
prognosis 183
risk factors 179, 181
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treatment 180-1
delusional disorders/delusions
depression and 430
in paranoid psychoses 498
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acute management 313-15
in Africa 649
alcoholic  285-6
anxiety/agitation in 553
assessment scales 169, 186
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case-control studies 199-200
clinical presentation 297-8
concurrent depression and 300
cortical cf subcortical 348
culture and 642
decompensated 129
depression c¢f 297-301
diagnosis, cross-national inter-rater
reliability  189-90
differential diagnosis 293-6
Down’s syndrome and 624
due to single infarcts 247
early detection 191-2
early-onset (EOD) 273-5
EEG 299
epidemiology 195-7
of the frontal lobal type 281, 295
genetics 299
in ICD-10 113-14
incidence 196-7, 2001
in Indian subcontinent 647
laboratory evaluation 299
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of the Lewy body type 259-60, 268,
295

179-81, 293
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neuroimaging 299-300
neuropsychological assessment 298-9
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nutritional factors in 210

offending and 628
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prevalence 195-6

prognosis  308-11
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prodrome to 300

reversible 289-91

role of physician in assessment

497-8

129-30
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staging 1424
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demography
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gender differences 90
global trends and prospects
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support structures 88-9
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539
depression/depressive states 361, 641-2
acute management 429-30, 4534
age and 381
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assessment 153-6
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depression/depressive states continued
family history, genetic liability and past
psychiatric history 383—4
in Finland 416
gender and 381-2
general medical condition and 410
historical trends 390-1
history taking 154
in the Indian subcontinent 645
laboratory evaluation 155, 299
life events 382-3
lithium therapy 455-6
long-term management 453-8
longitudinal outcome 413-14
marital status and 381-2
medical work-up 155
medication history 155
morbidity and mortality 417-18
natural history 453
neuroimaging 299-300, 4034
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prognosis  410-12
prophylactic treatment 440, 454-5
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vascular 300
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in personality disorder 593, 596
vascular dementia 249
dialectical behavior therapy (DBT) 448
disability
depression and 382, 427-8
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clinical features 407-11
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The history of geriatric psychiatry can be written from two
viewpoints. The “externalist” approach focuses on the social and
political variables that have controlled attitudes towards abnor-
mal behaviour in old age, and on the professionalization of those
charged with the care of the mentally infirm elderly. The
“internalist” approach—to be followed in this chapter—concen-
trates on the origin of the scientific language of psychogeriatrics.
An adequate historical account should include information on
theories of ageing, both physical and mental, brain sclerosis and
the formation of a viable concept of mental illness. On the first
rubric much research has been done'?; far less work exists on the
other two. On psychogeriatric care before the nineteenth century'®!!
there is very little: this may simply reflect a historical reality.

VIEWS ON AGEING BEFORE THE NINETEENTH
CENTURY

Like most other aspects of human life, ageing has also been
portrayed in terms of metaphors. Classical views, following the
nature—nurture controversy, conceived of ageing as resulting
from either internal instructions or from the buffeting of foreign
factors*S.

The “wear and tear” view happened to be popular during the
early nineteenth century, the period on which this chapter will
concentrate. It was based, as it had always been, on the ageless
observation that all natural objects, whether animate or not, are
subject to the ravages of time. Surprisingly enough, the “wear and
tear” view has not always generated an understanding attitude. In
fact, across times and cultures great ambiguity has existed in
regard to the treatment of old folk. Fortunately, a realistic
acceptance seems to have predominated although there is plenty
of evidence of hostility. The Hebrew tradition, and indeed its
Christian offshoot, encouraged much reverence towards the
wisdom and value of old age. But even in societies which have
made great play of this view, veneration has been reserved for
those in positions of power or influence!?. Little is known about
attitudes towards elderly women or old men in humbler stations'!.

So, it can be concluded that, all in all, a view seems to have
predominated that ageing was undesirable and that the identifica-
tion of wear factors was important to devising ways of prolonging
life>13.

A second ambiguity can be detected in these earlier writings. It
concerns the extent to which the ageing process necessarily
involves the human mind. Whilst it was a palpable fact that all
human frames decayed, not everyone accepted that this had

necessarily to affect the soul or mind. Extant descriptions of the
psychological changes brought about by old age suggest that
people were aware that the mind also underwent a decline.
However, theory and religion encouraged the view that the spirit
could or did escape wear and tear, and that human beings grew
ever more wise and useful, thanks to the accumulation of
experience and knowledge. This belief must have been available
in all those societies that felt the need to create adequate spaces
for all manner of intellectual and/or sociopolitical gerontocracies?.
Some seem even to have separated chronological age and
functional age in order to justify such concessions. From the
point of view of the history of psychogeriatrics, it would be useful
to know to what extent this belief was undermined by the
occasional case of dementia amongst those elderly in positions of
power!. Historical evidence seems to show that these situations
were neither more nor less perturbing than mental illness
occurring at other periods of life. Indeed, fail-safe devices seem
to have been available in these societies to cope with the upheavals
created by such occurrences.

Men like Buffon, Darwin and Goethe reshaped ideas on ageing
during the eighteenth century. Buffon'* wrote: “All changes and
dies in Nature. As soon as it reaches its point of perfection it
begins to decay. At first this is subtle and it takes years for one to
realise that major changes have in fact taken place” (p.106).
Buffon put this down to an “ossification” process similar to that
affecting trees: “‘this cause of death is common to animals and
vegetables. Oaks die as their core becomes so hard that they can
no longer feed. They trap humidity, and this eventually makes
them rot away” (p. 111).

Erasmus Darwin’s views resulted from the application of yet
another metaphor, namely, that ageing results from a breakdown
of “communication” between man and his environment!>. Darwin
suggested that such breakdown followed a loss of irritability (a
property of nerve fibres) and a decreased response to sensation:

“It seems our bodies by long habit cease to obey the stimulus of the
aliment, which support us . . . three causes may conspire to render
our nerves less excitable: 1. If a stimulus be greater than natural, it
produces too great an exertion of the stimulated organ, and in
consequence exhausts the spirit of animation; and the moving
organ ceases to act, even though the stimulus is continued. 2. If
excitations weaker than natural be applied, so as not to excite the
organ into action, they may be gradually increased, without
exciting the organ into action, which will thus acquire a habit of
disobedience to the stimulus. 3. When irritative motions continue to
be produced in consequence of stimulus, but are not succeeded by
sensation . . .” (p. 365).
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4 PRINCIPLES AND PRACTICE OF GERIATRIC PSYCHIATRY

VIEWS ON AGEING DURING THE NINETEENTH
CENTURY

In 1807 Sir John Sinclair'® published a major compendium on
ageing and longevity which included references to most pre-
nineteenth century sources. It was, in a way, the last grand glance
to the past. Soon afterwards work started by those who, like Léon
Rostan (1791-1866), based their claims on empirical findings.
Rostan, one of the most original members of the Paris school,
published in 1819 his Recherches sur le Ramollissement du
Cerveau'’, where the view commenced that vascular disorders
might be as important as parenchymal ones in brain ageing. Even
more important was his uncompromising anti-vitalistic position
enshrined in the claim that all diseases were related to
pathological changes in specific organs'$!1°.

During the 1850s Reveillé-Parise® saw his task as writing on
“the history of ageing, that is, mapping the imprint of time on the
human body, whether on its organs or on its spiritual essence”
(p-v). In regard to ageing itself he wrote: “‘the cause of ageing is a
gradual increase in the work of decomposition . . . but how does it
happen? What are the laws that control the degradation that
affects the organization and mind of man?” (p. 13). Reveillé-Parise
dismissed the toxic view defended by the Italian writer Michel
Lévy® according to which there was a gradual accumulation of
calcium phosphates that led to petrification, to an “anticipation of
the grave”. This view, he stated, had no empirical foundation and
was based on a generalization from localized findings. Reveillé-
Parise supported the view that ageing results from a negative
balance between composition and elimination which equally
affected the cardiovascular, respiratory and reproductive organs.

Finally, the views should be mentioned of J. M. Charcot, who
in 1868 offered a series of 24 lectures on the diseases affecting the
elderly?!. Charcot dedicated Lecture 1 to the “general characters
of senile pathology”; he started by saying that all books on
geriatrics up to his time had ‘“a particularly literary or
philosophical turn [and had been] more or less ingenious
paraphrases of the famous treatise De Senectute” (p.25). He
praised Rostan for his views on asthma and brain softening in the
elderly, and predictably also mentioned Cruveilhier, Hourman
and Dechambre, Durand-Fardel and Prus. He criticized Canstatt
and other German physicians because in their work, “imagination
holds an immense place at the expense of impartial and positive
observation” (p.26). Charcot’s own contribution was based on
the general principle that “changes of texture impressed on the
organism by old age sometimes become so marked, that the
physiological and pathological states seem to merge into one
another by insensible transitions, and cannot be clearly distin-
guished” (p.27).

THE DEVELOPMENT OF THE NOTION OF BRAIN
SCLEROSIS

When in 1833 Lobstein?? described the basic pathology of
arteriosclerosis, he did not imagine that it would, during the
second half of the century, become the mechanism of “senility”
par excellence'**>**. Motor and sensory deficits, vertigo, delu-
sions, hallucinations and volitional, cognitive and affective
disorder were all attributed to the effect of arteriosclerosis®>20.
They related to the brain via a two-stage speculative patho-
physiology: parenchymal and/or vascular disorders could affect
the brain, and the distribution of the lesions could be diffused or
focal. Vascular changes included acute ischaemia (on which
clinical observation was adequate)?’?® and chronic ischaemia,
invented as a separate syndrome by extrapolating from the
symptoms and signs observed during the acute states**. The role
of arteriosclerosis as a causal and prognostic factor in relation to

the involutional psychoses was challenged early in the twentieth
century? but this paper remained unnoticed. Hence, some of the
old notions, such as that of “arteriosclerotic dementia”, remained
active well into the 1960s.

Alienists during the same period, however, were already able to
distinguish between states where a putative chronic and diffuse
reduction in blood supply had taken place from focalized damage,
i.e. what they called “multifocal arteriosclerotic dementia” and

was equivalent to what is currently called multi-infarct demen-
tia2431.32.

NINETEENTH CENTURY VIEWS ON MENTAL
DECAY IN THE ELDERLY

It is against this background that the history of the language and
concepts dedicated to understanding mental disorders in the
elderly must be understood. In addition to these neurobiological
frameworks, a psychological theory that explained the manner of
the decline was required. Such a psychopathology was provided
by the heuristic combination of associationism, faculty psychol-
ogy™3, and statistics** that characterized the early and middle part
of the nineteenth century.

Yet another perspective, originating in clinical observation, was
added during the 1830s. It led to the realization that, in addition
to the well known forms of mental disorder, the elderly might
exhibit specific forms of deterioration, and that these could be
related to recognizable brain changes. There is only space in this
chapter to deal with two examples: one typifying a “specific”
disorder of old age, namely the history of chronic cognitive failure
or dementia; the other illustrating the effect of a general mental
disorder (melancholia) on the elderly.

THE FORMATION OF THE CONCEPT OF SENILE
DEMENTIA

The history of the word and concept of dementia before the
nineteenth century has been touched upon elsewhere®. Suffice it
to say here that, at the beginning of the last century, “dementia”
had a “legal” and a “‘medical” meaning and referred to most
acquired states of intellectual dysfunction that resulted in serious
psychosocial incompetence. Neither age of acquisition nor
reversibility was part of its definition. These two dimensions
were only incorporated during the nineteenth century and
completely changed the semantic territory of the dementia
concept.

Anecdotal observation of cases of senile dementia abound both
in the fictional literature and in historical documents®®, but the
concept of “senile dementia”, as it is currently understood, only
took shape during the latter part of the nineteenth century.
Indeed, it could not have been otherwise, as the neurobiological
and clinical language that made it possible only became available
during this period’”3%. But even after the nosological status of
senile dementia had become clearer, there were many who, like
Rauzier®, felt able to state: “it may appear either as a primary
state or follow most of the mental disorders affecting the elderly”
(p. 615). Following Rogues de Fursac®, Adrien Pic—the author
of one of the most influential geriatric manuals during this
period*'—defined senile dementia as: “a state of intellectual
decline, whether or not accompanied by delusions, that results
from brain lesions associated with ageing” (pp.364-365). It was
against this background that the concept of Alzheimer’s disease,
which became the prototype for all senile dementias, was created
during the first decade of the twentieth century®’. Recent work has
shown that its ““discovery” was controlled by ideological forces
well beyond what could be described as “scientific’’37#2. These
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forces also introduced unwarranted clinical strictures, such as the
exclusion of non-cognitive symptoms**** and false age bound-
aries, which took many years to disappear.

THE FORMATION OF THE CONCEPT OF
INVOLUTIONAL MELANCHOLIA

The concept of “‘senile or involutional psychoses”, which featured
so prominently in Kraepelin’s early classification, included: pre-
senile delusional insanity, senile dementia, late catatonia and
involutional melancholia*>*. The reasons that led Kraepelin to
separate this group were mostly theoretical, to wit, that they
appeared during a period of life when “sclerotic” changes were
beginning to occur; the same factor accounted for their bad
prognosis*.

The general history of melancholia and depression has been
analysed elsewhere*’*°. Suffice it to say here that by the 1860s
depression was considered to be an independent syndrome
resulting from a primary disorder of affect. This meant that
hallucinations, delusions and cognitive impairment were second-
ary to the pathological feelings. This conviction was particularly
strong towards the end of the century, when emotional mechan-
isms became popular in the explanation of most forms of mental
disorder®. By the end of the century the metaphor of depression
as a form of “reduction” or “loss’ had become firmly established.
No better example can be found than the fact that up to 1893
(fourth edition) Kraepelin felt obliged to classify all forms of
agitated depression as mania!®'.

KRAEPELIN AND INVOLUTIONAL MELANCHOLIA

Much of the current confusion on the meaning of involutional
melancholia can be explained if attention is given to the
circumstances of its historical development (for a full analysis of
this process and list of references, see reference 52). The
conventional story>-¢ is that up to the seventh edition of his
textbook Kraepelin considered involutional melancholia as a
separate disease, and that when confronted by the evidence
collected by Dreyfus®’, he decided to include it, in the eighth
edition, under the general heading of manic depressive insanity.
Indeed, this account was first offered by Kraepelin himself (see
reference 57, p. 169).

The story is, however, more complex and it is unlikely that the
findings of Dreyfus alone caused Kraepelin’s change of heart. For
example, Thalbitzer®® claimed that his own work had also been
influential (p.41). In the eighth edition Kraepelin abandoned not
only involutional melancholia but the entire group of “senile
psychoses”. A recent statistical analysis of Dreyfus’s old series has
also shown that his conclusion that the natural history of
involutional melancholia was no different from that of depression
affecting younger subjects was wrong’!.

CONCLUSIONS

This short chapter, providing a historical vignette on the origin of
the language of old age psychiatry, suggests that it was born
during the nineteenth century from three conceptual sources:
theories of ageing, neurobiological hypotheses concerning brain
sclerosis, and the realization that specific forms of mental disorder
might affect the elderly. Two clinical illustrations were provided,
one pertaining to the origins of the concept of senile dementia,
and the other to the notion of involutional melancholia.
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Scope and Development in the Twentieth Century

Ewald W. Busse
Duke University Medical Center, Durham, NC, USA

Interest in the health and well-being of the elderly has existed since
antiquity; over the centuries some remarkable observations were
made regarding the health, the mental changes, and the care of the
elderly. Some explanations were offered for age changes that were
reasonable and some were fanciful, limited by existing scientific
knowledge!. During the twentieth century, many biological and
behavioral theories of aging have been advanced and tested,
emphasizing that aging is a multidimensional phenomenon.

To understand the rapid emergence of the psychiatry of old age
during the twentieth century, one must appreciate that around the
year 1900, the age composition of the population began to change.
Life expectancies for both males and females were being extended,
particularly for females. This was paralleled by a rapid expansion
in science and technology.

Although the term ‘““gerontology’” has been around for many
years, the term “‘geriatrics’ was not coined until 1914 by Nascher.
In that year he published the book Geriatrics. The Diseases of Old
Age and Their Treatment®. A prolific writer, Nascher’s last
publication in 1944 was The Aging Mind’. He observed that
chronic brain syndrome was likely to be familial and he believed
that it was an accelerated primary aging process that was
influenced by heredity. Seven years prior to Nascher, Alzheimer
published his landmark report, which described what is now
known as Alzheimer’s disease and is sometimes referred to as ‘“‘the
disease of the century”. In the 1960s, books on aging and
psychiatry began to appear. Among the best known of those in the
English language were The Clinical Psychiatry of Late Life’ by
Felix Post and Behavior and Adaptation in Late LifeS. In the
ensuing years, many important publications have appeared that
reflect rapid advances in scientific knowledge and clinical practice.
In the 1940s, gerontological and geriatric societies were organized
in many countries in Europe and in North America. Early in 1950
the International Association of Gerontology was founded in
London, UK, with the support of the Nuffield Foundation. The
first international congress of gerontology was held in Liege,
Belgium, July 9-12, 19507. The International Psychogeriatric
Association was founded in 1980 and held its first meeting in
Cairo in 19828,

GERIATRIC MEDICINE AND GERIATRIC
PSYCHIATRY

For the past several decades, psychiatry and geriatrics have been
experiencing what is called by many an “identity crisis®. This
crisis in identity centers on the sphere of professional activity that
is the proper task of psychiatrists and geriatricians and whether
their activity produces a source of self-esteem to the physicians.

The geriatric psychiatrist is making a significant contribution to
solving this so-called identity crisis. The geriatric psychiatrist must
often function as a primary care physician and his/her skills
include proficiency in psychiatry, geriatric medicine, neurology
and the social sciences. Geriatric psychiatrists are very aware that
many of the disorders they treat can be cured or prevented but the
resulting suffering can be relieved and the disability reduced. The
situation does encourage the clinician to make observations that
contribute to a better understanding of the course of chronic
illness and to look for hidden clues that can lead to investigations
which may, in the future, bring improved convalescence or even
eradication of chronic disease and disability.

TECHNOLOGY

Advances in technology have widened the scope of old age
psychiatry. For example, biochemical changes in the brain are
distorted by the dying process and postmortem events. Routine
postmortem examinations have limited usefulness, although rapid
autopsies have improved the situation. In vivo brain imaging has
enhanced our ability to observe biochemical processes and

alterations in the aging brain'’.

PSYCHOPHARMACOLOGICAL APPROACH

The psychopharmacological approach is currently the dominant
treatment for mental and emotional symptoms in elderly people.
Psychotropic medications often reduce or eliminate symptoms,
but do not alter the cause of the disorder. Consequently, very
critically needed and exciting opportunities for research lie ahead
for the geriatric psychiatrist.

Because of the possible multiple etiology of many psychiatric
disorders of late life, it is highly likely that the geriatric
psychiatrist will have to have a broad knowledge base and
therapeutic skills including the use of medications, psychothera-
peutic techniques, and procedures to reduce risks inherent in the
socioeconomic status and environment.

PSYCHOTHERAPY

It is unfortunate that in 1905 Freud expressed the view that
patients “‘near or above the fifties” were not suitable subjects for
psychoanalysis'!. For many years, this undoubtedly affected
therapists’ attitudes towards all psychotherapy for the elderly.
Fortunately, a number of prominent psychoanalysts challenged
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this Freudian view and reported psychotherapeutic success with
older patients'?. Beginning in the mid-twentieth century, a number
of psychotherapeutic techniques were described and clinically
evaluated for their effectiveness. Some are particularly applicable
to the elderly psychiatric patient and include both behavioral and
cognitive forms of psychotherapy. In Europe and North America
psychotherapeutic approaches have been successfully used for
elderly outpatients with depression and/or hypochondriasis.

THE SUBSPECIALTY OF GERIATRIC PSYCHIATRY

Geriatric consultants have served in the National Health Service
in the UK for many years. A geriatric consultant is not a primary
care physician and sees patients by referral, usually from general
practitioners!3. The geriatric consultant is likely to be hospital-
based. Psychogeriatric long-term care beds are increasing in
number and the responsibility is usually assigned to a consultant
psychiatrist specializing in the psychiatry of old age. In 1985, the
Royal College of Physicians of London conducted their first
examination of candidates for a diploma in geriatric medicine.
Although the Board of Examiners of the College includes
representatives from general practice and from psychogeriatrics,
the future of old age psychiatry as an area of specialization in the
UK remains uncertain. In 1989 the British Department of Health
recognized psychogeriatrics as an official subspecialty.

In Canada, the Royal College of Physicians and Surgeons in
1981 conducted examinations for special competence in geriatric
medicine. Although geriatric psychiatry is not recognized as a
subspecialty, the College has encouraged the development of
programs in geriatric psychiatry. Since 1988 in the USA, the
American Board of Internal Medicine, in collaboration with the
American Board of Family Practice, has offered by examination a
certificate of added qualifications in geriatrics. The examination is
administered to candidates from both Boards at the same time in
the same testing centers and the criteria for qualification are
identical for both Boards'“.

Geriatric psychiatry was the first subspecialty area for which
the American Board of Psychiatry and Neurology offered an
examination for added qualifications. The first examination was
given in April 1991 to 661 candidates and the second year to 578
candidates. Since the first examination 3435 certificates have been
issued!S. The next examination was scheduled for the year 2000
and the first re-certification in 2000 as well. All added qualifica-
tions in geriatric psychiatry will be time-limited to 10 years. In
most European countries an examination is not required for
qualification in a medical specialty. However, Sweden is moving
to the examination as a requirement.

Recently there has been a rapid development of professional
organizations concerned with geriatric psychiatry. Two of the
most active are the American Association of Geriatric Psychiatry
and the International Association of Geriatric Psychiatry. The
American association has made available geriatric psychiatry self-
assessment.

For many years, it was believed that many physicians are
reluctant to become involved in geriatrics. Numerous explana-
tions have been offered, including relatively low monetary
compensation, the lack of satisfactory treatment outcomes and
lack of personal satisfaction and scientific challenge'. This view
has rapidly changed and considerable interest and satisfaction is
evident among medical students as well as physicians in training
and practice. A recent study of those who completed geriatric
fellowships in geriatric medicine or psychiatry and have now been
in practice for at least 3 years found that 93% were satisfied with
their career choice, 80% felt that they had maintained profes-
sional status and prestige, 71% were satisfied with their incomes
and 96% found personal gratification in taking care of elderly
patients!”.
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The Development in Britain

Tom Arie

University of Nottingham, UK

Psychogeriatrics, the psychiatry of old age, was born as a service
activity some 25 years ago; in 1989 it became an official specialty
in the National Health Service (NHS). Until the 1960s interest in
the mental disorders of old age had been largely confined to
research, but today special psychiatric services for old people are
widely established, and the care of mentally ill old people is
recognized as a major issue by professional workers, governments
and the lay public, not only in developed countries but also in the
Third World. Britain has led this movement.

ORIGINS

At the end of the 1960s, about half-a-dozen psychiatrists were
running psychogeriatric services. Now there are some 450 and
most health districts have such a service!. This movement has the
backing of government and of the relevant professional and
voluntary bodies. The origins of this service specialty are five-fold:

1. Pressure of the increase in the numbers of the aged,
particularly of the very aged.

Growth in psychiatry’s capacity to treat conditions previously
regarded as hopeless®.

. The movement of psychiatry from mental hospitals into
people’s homes, and into the general hospital.

The effectiveness of geriatrics in British medicine.

The writings and teaching in the 1960s of a small group of
figures such as Sir Martin Roth and David Kay in Newcastle,
Felix Post in London, and the pathologist Nicholas Corsellis
at Runwell, on epidemiology?, clinical features and prognosis*?®
and pathology of the mental disorders of old age’.

2.

In 1966 a paper from Newcastle® emphasized the intertwining
of physical, mental and social factors in the psychosyndromes of
old age, and called for general hospital facilities for collaborative
assessment of these complex disorders. Other writers were
concerned with the possibly damaging effects of ““‘misplacement”
of old people in units of the “wrong” specialty, and Duncan
Macmillan, a great psychiatric innovator, with his colleagues set
up an early assessment unit and took a special interest in the
assessment and care of old people®1°.

THE PSYCHOGERIATRIC MOVEMENT

A symposium at the end of the 1960s!! stands as a statement of what
had then been achieved, and of the directions in which people were
looking. Half-a-dozen younger psychiatrists were meeting as a
“coffee house group”, sharing their experiences of setting up local

services. They established contacts with government and with
national bodies and they wrote, lobbied and spoke at innumerable
meetings. Above all, they influenced younger colleagues'.

In 1973 they formed a Group within the Royal College of
Psychiatrists and in 1978, as numbers grew, the Group achieved
the status of a Specialist Section. The Section has provided
guidance on development of services, norms for staff and facilities
and advice on changing issues. Successive chairmen of the Section
have reflected the development of the specialty through three
“generations’ of workers.

By 1985-1986 some 250 psychiatrists were running local
psychiatric services specifically for the aged!’, in a variety of
different styles but with a common philosophy; there have been
many reports describing such services (reviewed in ref. 14).
Currently, it is likely that some 450 consultant psychiatrists are
primarily engaged in this work.

From the late 1970s, international networks were established,
both personally and through bodies such as the World Health
Organization, the Geriatric Psychiatry Section of the World
Psychiatric Association, and the International Psychogeriatric
Association. For a decade a course on psychogeriatrics has been
run in Nottingham for the British Council, with participants from
over 30 countries; versions of this have been ‘“exported” to
Australia, Israel, Poland and Portugal. An apparatus of education
is established, and the Royal College of Psychiatrists sets
standards for training. There are full professors of psycho-
geriatrics at some seven UK universities and academic posts are
established in most medical schools.

A TYPICAL SERVICE

Principles for providing such services, and accounts of resources
needed, have been the subject of publications by individual
workers, by the Royal College of Psychiatrists and by the
government (reviewed in ref. 14). The Rising Tide from the
NHS Health Advisory Service'® has also been influential.
Developments have generally been around a group of core
workers and facilities, the latter often determined by what
happened to be available in the locality. One, and preferably
two, psychiatrists will have special responsibility for the aged,
working with nursing (including community nursing), remedial,
social services, psychology and housing department staff, and with
family doctors and their teams, with geriatric medical services and
with voluntary and private facilities. The service generally deals
with all forms of mental illness in old age, of which the commonest
is depression, and the most exacting is dementia; but old age
psychiatry spans virtually the whole of psychiatry—few problems
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abate with age, and many become more intricate, with the
admixture of physical and social problems.

The main thrust of a service is to maintain function,
independence and choice. Staff strive to bring services to people
in their homes, but hospital admission must be available for those
who need it, as must a consultative service for other departments.
Most services see patients initially at home and much follow-up
takes place there or in the day hospital. Many units run special
services, such as “memory clinics’ or relatives’ support groups, or
collaborate in running stroke, continence or ‘‘orthogeriatric”
services.

Standard facilities comprise an admission unit, which should be
in the district hospital, outpatient clinics and day hospitals. A
close relationship should exist with geriatrics, and in a few cases
(especially where geriatrics and psychogeriatrics are located apart
from each other) there are joint “‘psychogeriatric assessment
units”, in which psychiatrists and geriatricians collaborate. In
Nottingham’s Department of Health Care of the Elderly,
geriatricians, psychogeriatricians and related staff have worked
together in one department.

Longer-stay units, also offering respite admission, nowadays
are smaller and more “domestic”’, and often close to their local
communities. Much long-stay care is now private. Long-stay care
remains the ‘““Achilles heel” of the care of the elderly; the
government’s reaction to the report of its Royal Commission on
Long-stay Care is still awaited!'®, whilst a series of National
Required Standards on all aspects of long-stay care are currently
about to go out to consultation!”.

Wattis” analysis gives some support to the claim that services
for older people provided by specialist psychogeriatricians are
stronger than those provided by general psychiatrists who spend
only a minority of their clinical time in old age psychiatry®. Such
specialist services have significantly more consultant and non-
medical staff time per thousand elderly served and are more likely
to have acute beds on a district general hospital site and long-stay
beds within the catchment area served. Their consultants are more
likely to be involved in educational activities and to report
research interests.

Voluntary Organizations

There has been a great growth of public awareness of the
problems of mentally ill older people and of those who look after
them. Bodies such as the Alzheimer’s Disease Societies (now
active in many countries) form a generally vigorous alliance with
the professions as pressure groups, sources of information or
support, or as fund-raisers.

Research®

There is nowadays hardly a relevant university department that is
not concerned with the mental disorders of old age; biological
research on the dementias has moved fast, as has clinical research
and research on services and on carers. National and international
collaboration in clinical and epidemiological studies is growing. A
major longitudinal study of cognitive change in old people under
the auspices of the Medical Research Council has been completed.
The advent of journals such as the International Jouwrnal of
Geriatric Psychiatry and International Psychogeriatrics reflects the
clearer identity of the field and the growth of research activity.

Education and Entry to the Specialty*

Demands for teaching come from the health professions and
beyond (e.g. police, clergy, architects, designers). Teaching in old

Table 3.1. What does a psychogeriatric service do?

Assessment
Diagnosis
Hospital liaison
“Rehabilitation”
Continuing care
Long-term and intermittent care
Support for carers
Planning
Advocacy, liaison and fund-raising
Other services
Voluntary
Private
Non-health professions
Government
“The public”
The media
Advice (e.g. financial, legal, “‘ethical”)
Education
Research

age psychiatry is now common in the training of most of the
health professions, and post-qualification courses are increasingly
available. Day symposia abound. To enter the specialty in the
UK, doctors need first to complete the 3 year basic training in
psychiatry before taking the MRCPsych diploma of the Royal
College of Psychiatrists, which will usually include 6 months in a
psychogeriatric unit. Following the examination, higher trainees,
in psychogeriatrics will spend 2 years in a psychogeriatric service
and 2 years in general psychiatry, usually maintaining links with
the former through clinical work or research and obtaining special
experience (e.g. in geriatric medicine, neurology or management).
Such training will qualify the doctor for a post as a psychoger-
iatrician, i.e. a psychiatrist devoting all or the bulk of his/her time
to the psychiatry of old age. Higher trainees in general psychiatry
may opt to spend a year in psychogeriatrics, and would then be
qualified to take a “special interest” post, such as may exist in
small districts. Many “‘doctors with domestic commitments™ have
trained part-time in psychogeriatrics.

Training arrangements will need to be adjusted for doctors
who, having opted to do a year in psychogeriatrics, decide that
they want this to become their main activity and so will wish to
complete the full 2 years. In a new specialty there need to be clear
standards and carefully monitored training, along with flexibility.
Table 3.1 summarizes the range and scope of the work.

INTERNATIONAL DEVELOPMENTS

Psychogeriatric services are now in being in most developed
countries, and there is activity in this field in the Third World
too?. The International Psychogeriatric Association is a thriving
body, as is the World Psychiatric Association’s Geriatric
Psychiatry Section, which has lately published a series of
broadly-based Consensus Statements on the content of the
specialty, on Organization and on Education?'.
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The Development in the USA, 1600-1900

W. Andrew Achenbaum, Crystal Cederquist, Vicki Kahl, Kathryn Rosenberg
University of Michigan, Ann Arbor, MI, USA

There is a dearth of information about the care of mentally ill
older persons in the USA from the seventeenth through the
nineteenth centuries. Despite an extensive literature on the history
of the various stages of the mental health movement during the
period, little is known about the treatment of the aged, members
of ethnic and religious minority groups, or of women of any age
who became ill between 1600 and 1900. Much reported here refers
to a largely white, male, New England data set. Virtually no
evidence comes from the south or from west of the Mississippi.

In colonial times the mentally ill, along with other classes of
dependents, were treated as a local responsibility, primarily placed
with their own or other families. Clergy and physicians alike
subscribed to a belief in demoniacal possession that was wide-
spread in seventeenth century America. Few colonial doctors
investigated other possible causes of mental disorders; no
“scientific” theory for dealing with the mentally ill was yet in
vogue.

Legal cases involving persons suffering from mental illness were
decided on an individual basis. In 1639, the Massachusetts
General Court was empowered to determine settlement for
wandering individuals. Six years later, as a result of the need for
such rulings, three men were selected to form a committee to
consider provisions of a law for “disposing of inmates and settling
impotent aged persons and vagrants”!. It is probable that a
significant minority of the people affected by this law were
mentally ill, but the extant records do not yield adequate
documentation to verify the incidence or treatment of such cases.

The ““violent” insane among public dependents were ordinarily
treated as common criminals. The harmless mentally ill were
treated almost the same as other paupers. Records have been
found as early as 1676 of the levy of a small tax on a village in
Massachusetts to help one man build and maintain a small block
house for his son, who was “bereft of his natural senses”2.

In an effort to deal with its indigent and insane citizens, Boston
in the late 1600s established the first almshouse in New England.
Following English custom (which was to continue in America well
into the nineteenth century), indigents and petty offenders were
herded indiscriminately into this poorhouse—the sick and well,
the able-bodied and impotent, and law-breaking and law-abiding,
young and aged, “worthy poor” and vagrants, sane and insane. In
1736, the “Poor-House, Work-House, and House of Corrections
of New York City” was built in Manhattan. Elsewhere, poor-
houses and houses of corrections also served as repositories for
the mentally ill. The founding of the Pennsylvania Hospital in
1752 (with its special section for the insane in the basement) and in
1773 the opening of the Virginia Eastern Asylum (the first
American institution exclusively for mental patients) at Williams-
burg, Virginia, provided crucial steps in a more humane treatment

orientation for the mentally ill. No special treatment for the
elderly on account of their age, however, was instituted.

Besides attempts to effect reforms to help the insane during the
Revolutionary period (c. 1765-1820), a few Americans challenged
prevailing beliefs. Dr Benjamin Rush, who joined the staff of
physicians at Pennsylvania Hospital in 1783, became known as
the Father of American Psychiatry, in part because he advanced
the humane and intelligent treatment of the insane. In addition to
studying the effects of the moon on mental illness, Rush proposed
that ill women and men engage in meaningful work, a forerunner
of occupational therapy. He wanted patients to write down all
that troubled their minds. Rush believed in kind treatment:
asylums were to hire intelligent men and women to attend the
patients. All visitors who had a disturbing effect on patients were
to be excluded.

Rush’s views on mental health in late life are worth mentioning,
because they anticipated later views and because so few of his
contemporaries took an interest in the subject. Older people, he
felt, were naturally protected against certain maladies; madness,
he observed, tended to attack mainly between the ages of 20 and
50. In his Medical Inquiries and Other Observations on Diseases of
the Mind?, Rush claimed that ‘“‘the moral faculties, when properly
regulated and directed, never partake of the decay of the
intellectual faculties in old age, even in persons of uncultivated
minds”’. Potential, not just decline, characterized even those past
80 years of age.

Ironically, the “enlightened” view that older persons did not
suffer as greatly as younger people from the scourges of mental
impairment justified, for many Americans, the view that it was
acceptable to treat elderly persons who did need help as “invisible
lunatics”. This perception was reinforced by two trends. First, in
the wake of the Revolution, a rising tide of humanitarianism
dominated reformist thought in the early 1800s. Officials removed
restraints in mental hospitals in the expectation that more humane
treatment would facilitate recovery. This “moral treatment”
concept dominated psychiatric practice for over 20 years until
the 1830s, when it was abandoned. Karl Menninger* attributes its
decline to the influx of immigrants crowding the hospitals and the
emergence of a new scientific perspective. Second, physicians such
as Dr Weir Mitchell and Dr Pliny Earle assembled a battery of
statistics to convince the medical profession that mental illness
was incurable>®, If so, lifetime follow-ups would inevitably
disclose recurrences of mental illness in a patient. This prognosis
struck a death blow at moral treatment, and ushered in a long era
of therapeutic nihilism. ‘“‘Psychiatrists tended more and more,”
claims Gerald Grob, America’s foremost scholar of the history of
mental illness, “to disregard the psychogenic aspects of mental
illness and to emphasize its somatic etiology”™”.
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In this context, there seemed to be little sense in doing much for
the old. The elderly were discouraged from care in the state
psychiatric hospitals, because they were thought, by virtue of their
age, to be untreatable. If there were low probability that insanity
could be cured even if detected early and treated aggressively, the
elderly should not be allowed to take up valuable space that could
be used to treat the curable. Therefore, custodial care for the
elderly insane was the best that could be provided by families,
almshouses, or prisons®?.

The elderly, nevertheless, represented a significant proportion
of the institutionalized population. A comprehensive survey of
insanity among the general population of Massachusetts con-
ducted in 1854, for instance, revealed that insane people in
asylums aged 60 and above made up 9.8% of the inmates. Nearly
one out of every five insane persons in Massachusetts was over 60
years old. Despite such data, Rosenkrantz and Vinovskis!®
maintain that the pervasiveness of insanity among the elderly
was not recognized by nineteenth century physicians; the elderly
insane remained the least likely age group to be institutionalized.

A lack of systematic record-keeping concerning mental health
admissions of the aged prior to 1900 makes it hazardous to
generalize about trends. Even so, based on nineteenth century
data from Massachusetts, the following propositions seem
warranted. On the one hand, admission rates fluctuated from
one decade to the next, which suggests that those who ran
institutions had considerable power to determine who could enter.
On the other hand, men outnumbered women in asylums,
probably because families found older women more deserving of
support and less disruptive or threatening in behavior. Alcohol
abuse, it is worth noting, was more likely to be cited as a diagnosis
of insanity for males®.

Because of the prevailing nihilism, the dependent elderly were
generally sent to local almshouses rather than mental institutions
prior to 1890'!. Superintendents may have discouraged the
admission of elderly patients, considering them a threat to the
therapeutic mission of the hospital. However, records showed that
patients over 70 were not troublesome and were kindly tolerated.
They did receive less specific medical therapy than younger
inmates. Curiously, given the rampant nihilism, what care they
received apparently proved efficacious: more than half of those in
institutions in their seventh decade were discharged due to
recovery or improvement. The rest, however, usually stayed
until death.

Because a significant proportion of mental patients aged in
place, it is not surprising that the percentage of the elderly in
institutions was greater than that in the general population. In
1880, there were 140 public and private mental hospitals caring
for nearly 41 000 patients; 9300 were kept in almshouses; the rest
were cared for in their own homes. The Census of 1880 showed
91997 insane persons out of a total American population of
50000 000; 52% were female, 71% native born, and 93% white.
Responsibility for the aged insane was usually divided between
local almshouses and mental hospitals. Between 1880 and 1890,
insane persons constituted nearly a quarter of the total almshouse
population. Between 1851 and 1890 nearly 10% of California’s
institutionalized insane were 60 years or older; in Arizona in 1900
the figure was only 1.71%; and in Massachusetts in the 1880s it
was 12.1%. Most of the aged insane were said to be suffering from
some form of senility.

The increasing use of the term ‘‘senility” to characterize
impairments in mental health in later years signals the emergence
of new scientific views of senescence. William James in Principles
of Psychology'? and George Beard in American Nervousness'
contended that the majority of the elderly invariably experienced a
decline in mental faculties and a decreased ability to learn new
materials and/or to adapt to changing circumstance. Charles
Brown-Séquard hypothesized that the decline resulted from
“diminishing action of the spermatic glands”. W. A. N. Dorland'*
believed that people’s ‘‘creativity” declined after age 60.
Metchnikoff’s attribution of old age to a chronic disease process
is indicative of the pessimistic thought regarding the well-being of
the elderly in general’®. In view of such thought, it is not
surprising that the elderly mentally ill were regarded as quite
hopeless and undeserving of efforts at rehabilitation. Indeed, there
was so little interest in this population that “geriatrics” did not
become a medical specialty until the twentieth century under the
influence of Dr 1. L. Nascher!®.

As basic processes of aging became a focus of scientific inquiry
for a growing number of researchers, others tried to understand
the etiology of more late-life disorders. Alois Alzheimer estab-
lished (in a 1907 report) a histologic picture of the disease that
would later bear his name. But there was not much interest in old
age-associated dementia until increases in adult life expectancy
started to change the demographic make-up of industrial
societies!”.
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In the Beginning

The Late Felix Post

In 1943, after a year’s early training as one of the war-time
refugees of the Maudsley Hospital, Professor Aubrey Lewis
passed me on to Professor D. K. Henderson and the Royal
Edinburgh Hospital for Nervous and Mental Diseases, where I
initially worked in the private department. During one of his
rounds, Henderson said to me: “Post, do you see all these old
people here? Why don’t you write ’em up?”’ This I obediently did,
and my article appeared in the Journal of Mental Science'. The
article started by demonstrating that the admission rate of
patients over 60 to the Royal Edinburgh Hospital had risen
between 1901 and 1941 more steeply than the proportion of this
age group in the Scottish population. Interestingly, at this early
date, I had found no difficulties in the differential diagnosis of my
colleagues’ and my own patients. There were 22 senile, arterio-
sclerotic and presenile dementia patients, 20 manic—depressive
patients, 25 patients suffering from involutional or senile
melancholia and 51 patients with schizophrenia. Assuming that
the functional psychoses were the concern of general psychiatry,
the rest of the paper dealt with the dementias and with an attempt
to link the type associated with delusions and hallucinations to
earlier personality characteristics. I noted that a high proportion
of dementia admissions had been precipitated by terminal
confusional states, and that of 111 patients admitted over the
preceding 4 years with organic psychoses, only 23 were still
occupying beds. I made the false prediction that in the future the
main burden of the hospital services would be represented by the
chronicity and survival of melancholic and paranoid patients. I
did not anticipate that electroconvulsive therapy (ECT) and
antidepressive drugs, while producing lasting recoveries in only
25% of cases, would make at least temporary discharge from
inpatient care possible in most cases.

Aubrey Lewis was more farsighted. He had published, with a
psychiatric social worker? a paper describing the psychiatric and
social features of the patients in the Tooting Bec Hospital for
Senile Dementia, London, UK, and in 1946 predicted, in the
Journal of Mental Science® that ageing and senility would become
a major problem of psychiatry.

After army service, I consulted Lewis about possible positions
and he recommended me for the post of assistant physician at the
Maudsley Hospital. I flattered myself that in me Lewis had seen a
future brilliant psychiatrist, but was soon to be disillusioned. Even
before the Bethlem Royal and Maudsley Hospitals were united in
1948, Lewis had conceived the idea of using some of the Bethlem
beds to establish a unit for patients over the age of 60. After a
heated discussion with the Bethlem matron, Lewis obtained
agreement for the admission of senile patients to a hospital which,
like the Maudsley, had previously admitted only patients thought
to be recoverable. Uncovering his batteries, he asked me to take

on the development of this Geriatric Unit. Once again, I obeyed
(to say without enthusiasm would be an understatement) and,
right up to my retirement, I continued also to run a unit and
outpatient clinic for younger adults.

A report in the Bethlem Maudsley Gazette* demonstrated that
both the Bethlem staff and I had “caught fire”. The article started
with a tribute to Professor Aubrey Lewis and his almost
revolutionary idea of including experience in geriatric psychiatry
within postgraduate training. The article went on to describe how
patients over 60 had gradually infiltrated the Bethlem wards to
emerge as a unit for 26 women and 20 men. The two wards were
staffed by the same number of senior and junior nurses as the
other adult wards, with two trainee psychiatrists changing every 6
months to other departments. There was one psychiatric social
worker (PSW), later usually assisted by a trainee. The occupa-
tional therapy department had collaborated with the nursing staff
to devise and carry out a daily occupational programme as well as
socializing activities. The PSW ran a weekly afternoon of
handicrafts, tea and talk near the Maudsley, where throughout
my tenure I conducted a weekly follow-up and supportive clinic.
The first year during which the unit had been in full swing was
1952, and it was recorded that during that year there had been
3.00 admissions to each geriatric bed compared to 3.74 admissions
to each general psychiatric place. Patients who had been
dementing, but whose home care was no longer possible had
been excluded from admission, though not rigidly, as well as
patients with recurring illnesses that had been adequately treated
at the Bethlem-Maudsley or other hospitals. Of 133 patients, nine
died, only four had to be transferred to their regional mental
hospitals, seven were resettled in homes for the elderly, while 113
could be returned to family care. One year after discharge,
information was successfully obtained about 121 of 124 cases.
Seven patients had died, including one suicide of a woman who
had discharged herself. Thirty ex-patients had to be readmitted to
our or other hospitals, thirty-five were still outside hospital but by
no means symptom-free, but 45 patients would be classified as
recovered. These relatively favourable results were due to 89
patients having suffered from affective illnesses: 24 had symptoms
associated with brain damage, 10 were mainly paranoid and 10
were regarded as having psychoneurosis. In spite of 4-6 weeks of
conservative management 52 patients had to be given ECT. I
concluded the article by pointing to research needs and by opining
that with 30-40% of patients admitted to British mental hospitals
being over the age of 60, training in the special problems of this
age group was essential for all entrants to general psychiatry.

The history of the beginning would be incomplete without a
brief account of further developments. My little textbook (rightly
out of print) and publications on the long-term outcome of
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affective, paraphrenic and schizo-affective illnesses were largely
my own work, but many of the junior psychiatrists made
contributions and they and clinical psychologists, as well as social
workers, instigated their own researches. Many later made a name
for themselves, and some became leading psychogeriatricians.
Among them were Tom Arie, the late L. K. Hemsi, David Jolley,
Robin Jacoby, David Kay, Kenneth Shulman and, last but
certainly not least, Raymond Levy. After the Bethlem-Maudsley
had accepted a district commitment and the admission of
involuntary (sectioned) patients, Raymond Levy and my succes-
sor, Klaus Bergmann (not a Bethlem trainee), managed to move
the Geriatric Unit to the Maudsley, so much closer to the patients’
family homes. Raymond Levy succeeded in establishing an
Academic Department of Old Age Psychiatry, which has
continued to conduct research into the dementias of late life,
that most important subject, previously neglected on account of

admission restrictions before the hospital abandoned its ivory
tower to accept a district commitment. With similar developments
elsewhere, psychogeriatrics became a world movement, and Sir
Aubrey Lewis would be pleased.
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General Theories of Aging

Ewald W. Busse
Duke University Medical Center, Durham, NC, USA

INTRODUCTION

There is no satisfactory composite theory of aging, but
numerous theories have been advanced to explain how and
why living organisms age and die'2. Given the multidimension-
ality of human beings, many theories of aging, some familiar
and some overlapping, have been developed. Theories of aging
are usually grouped by biological, psychological, or sociological
sciences. A comprehensive review of theories of aging is beyond
the scope of this chapter. However, the selected theories that
are to be reviewed are particularly relevant to the psychiatry of
old age.

Depending on the discipline, the phenomenon of aging takes on
different definitions. Biologic aging is made up of a number of
undesirable processes. There are multiple processes of aging that
result in a decline in efficiency of the organism and end in its
death. Aging, particularly in the psychosocial sciences, often
includes a desirable process of maturation, that is, acquiring a
desirable quality such as wisdom.

THE BIOLOGICAL THEORIES OF AGING

Biological theories of aging can be broken down into two broad
categories: the developmental genetic theories (primary aging) and
the stochastic theories (secondary aging processes)™*. Primary
aging refers to those declines in function that are genetically
controlled, while secondary (stochastic) aging consists of random
changes resulting from acquired disease and trauma. If the hostile
events related to secondary aging could be prevented, life would
be extended but, because of primary aging, decline and death are
inevitable.

Deliberate Biological Programming

Hayflick and Moorhead® made an important contribution to our
understanding of cellular aging. They demonstrated that human
mitotic cells would divide a finite number of times and then the
cell culture would die. Numerous studies demonstrated that the
“normal” cells have a memory for the number of duplications,
which is believed to be encoded in the genetic material. In
contrast, cancer cells have abnormal chromosomes and have the
capacity for dividing endlessly.

The capacity for a programmed cell death that exists in mitotic
(dividing) cells is also present in postmitotic (non-dividing) cells.
Cells incapable of dividing, such as neurons, do age and die.
Certain types of brain cells, such as those located in the

hypothalamus, appear to be much more vulnerable than others.
In aging, not only are neurons lost, but there are alterations of
neuronal synapses and networks®.

Apoptosis is a “physiological normal process by which multi-
cellular organisms get rid of injured, infected or developmen-
tally unnecessary cells””®. Apoptosis is similar, if not identical,
to a programmed cell death. The term is derived from Greek
and means the dropping of petals from flowers or leaves from
trees. The term ‘“‘necrosis” is also commonly used to describe
another kind of cell death. Necrosis is a type of cell death that
is the result of the failure of nutrients to reach the cell. Death
by necrosis is quite different from death by apoptosis. In
necrosis the cells blow up, spill their contents and start an
immune response. In apoptosis, however, the cells seem to
condense, but develop blebs that separate and form “apoptosis
bodies”. Apoptosis bodies undergo rapid phagocytosis; thus, in
apoptosis the cells die with little observable reaction, while
when they die of necrosis they produce a widespread inflam-
matory response.

Genetics of Human Aging

In humans and in many other animal species, females outlive
males and this difference can be attributed to genetic factors, as
the male has a Y and an X chromosome and the female has two X
chromosomes. The small Y chromosome does not appear to
contain sufficient genetic material for the normal development or
well-being of a human. Its primary function is to provide male
characteristics’. Chromosomes contain the vast majority of genes,
but a few exist within the mitochondria. Mitochondrial genes are
important to aerobic respiration and age changes. All mitochon-
drial genes are inherited from the mother'.

The Aging Clock

Miller provides a working definition of aging as follows: “Aging is
a process that converts fit adults into frail adults with a
progressive increased risk of illness, injury and death™'!. He
favors as an explanation for aging the existence of a single aging
clock. This aging clock is in turn linked to many of the observed
biological clocks that are seen in both humans and animals. Miller
holds that a useful way of determining biological age will
eventually emerge rather than depending upon chronological
age. He supports the view that the genetic control of lifespan
should be considered relatively minor. He believes that it
influences lifespan at no more than 15-35%. Living in a favorable
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environment and having favorable living habits influence most of
the lifespan.

Inherent in our functioning are the biological rhythms
observed at the hormonal levels. Many of the biological rhythms
are synchronized by control centers within the brainstem. The
hypothalamus plays a particularly important role in the losses of
homeostatic mechanisms in the body. The responsible nuclei
(clusters of cells within the hypothalamus) change with aging.
These cells decline not only in number but also in efficiency.
Sleep changes in late life are clearly associated with alteration of
control centers within the brainstem. Van Gool and Mirmiran'?
propose that our biological rhythms become desynchronized as
we age.

The Free Radical Theory

A free radical is often considered a molecular fragment, as it has
an unpaired electron. It is unstable and highly reactive. Free
radicals are ubiquitous in living substances and are produced by
normal metabolic processes as well as by external causes such as
ionizing radiation, ozone and chemical toxins. Free radicals have
been linked to DNA damage, the cross-linkage of collagen and the
accumulation of age pigments'>.

The Accumulation of Waste

With the passage of time, certain pigments such as lipofuscin
accumulate in neurons and other cells. While there is no direct
evidence that these pigments may be harmful to these cells, there is
an association with the wear and tear of aging. Interestingly, the
accumulation of lipofuscin is limited to the cells that are capable
of dividing!?.

The Immune System and Aging

The autoimmune theory of aging was proposed by Burnett!s,
Walford!” and Comfort!®. It was suggested that a small number of
immunologically competent cells may mutate in such a fashion as
to lose their tolerance to their host antigen and subsequently give
rise to a clone of “renegade” cells', producing antibodies that
might result in death or damage in a large number of cells,
including neurons. “Anti-brain antibodies” are believed to be
related to neuronal injury in senile dementia of the Alzheimer
type. Autoimmunity to vascular antigens has also been
reported?.

The immune system is a complex network, but it has been
found that restoring certain components can improve immunity.
Interleukin-2 (IL-2) declines with age and it appears that the
administration of IL-2 may retard the human aging processes®'.

Caloric Restriction and Aging

It is well established that physical inactivity and overeating
contribute to obesity, which in turn increases morbidity and
mortality?>. Determining the pathophysiology of overeating is
being given considerable attention. It appears that oxidative stress
associated with excess caloric intake results in damage that
impacts on the process of senescence and various diseases
common in late life. In contrast, a calorie-restricted diet in
laboratory animals results in an increase in average lifespan.
However, it is unclear whether further caloric restrictions in non-
obese humans will add to life expectancy.

Other Biological Theories of Aging

The disposable soma theory holds that nature’s demand for
reproduction takes precedence over a demand for longevity?.
Nature gives a priority to those traits that are inherent in the
organism that favor reproductive success—traits that enhance
their fecundity. Hence, somatic cells are disposed of after
achieving reproductive success. However, it appears that the
selection of traits that are favorable for reproduction may
indirectly influence lifespan because the increased reserve capacity
to carry an animal to and through a longer reproductive life also
adds to the animal’s capacity to live longer.

The brain—body weight theory is based on evidence that the
heavier the brain when compared to the weight of the body, the
more likely the organism is to be inclined to longevity?*. This
relationship of brain and body is called “the index of cephaliza-
tion”. Naturally there are deviations from this correlation and this
in turn has made the theory of limited validity.

Biophysicists have proposed a theory of aging that aims to
explain why larger living organisms tend to live longer than
smaller organisms. One explanation is that “lifespan tends to
lengthen and metabolism slows down in proportion to the quarter
power of the animal’s body weight”, or what might be called a
“scaling theory” of aging?. The theory is sometimes linked to the
system of distributing nutrients. The rate of a heartbeat is relevant
to the distribution of nutrients. For example, the elephant lives
much longer than the chicken and has a much slower heart rate.
However, the capillaries of elephants are the same size as those
found in the chicken.

PSYCHOLOGICAL THEORIES OF AGING

Psychologists have accumulated a wealth of information regard-
ing mental stability and change in late life. As in biology, this
information has not been integrated into a viable comprehensive
theory. The main areas that have been studied by psychologists
can be placed in three broad categories: cognition, personality and
coping mechanisms.

Cognitive Psychology

The term “cognition” subsumes the range of human intellectual
functioning?. Cognition is to perceive, to remember, to reason, to
make decisions, to solve problems and to integrate complex
knowledge. Measures of various types of cognition are influenced
by chronological age, environment, task characteristics and other
influences. With advancing age, individual differences in cognitive
functions seem to increase. A comprehensive coverage of the
studies on intelligence and memory in old age is beyond the scope
of this chapter and will be presented at greater length in Section
BIII, while basic concepts in those areas will be introduced in this
chapter. In general, adults with high intelligence and education
will show minimum decline in their performances with increasing
age, while a significant decline is observed in adults with lower
intelligence and age. However, older adults in general tend to
perform less well in new or novel situations?.

Loss of memory is a common complaint of old age and has
received considerable attention by psychologists. There are several
theoretical models of memory functioning. Such theories attempt
to define various stages of information processing. Often attempts
are made to distinguish short-term from long-term memory.
Other theorists talk about primary, secondary and tertiary
memory.

Research on intellectual functioning has been under way for
many years and has been productive. Intellectual performance
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seems to be strongly influenced by physical health. However,
patterns of stability and change across the life cycle vary
according to the ability that is being measured®. Perlmutter?’
crystallizes the issue of psychological change and stability by
positing a “multiprocess phenomenon conception”, as opposed to
Baltes’ “dual process phenomenon conception” of development
followed by decline?. Perlmutter sees decline as neither inevitable
nor universal and says that some cognitive skills may improve or
may be acquired as one ages. However, as one reaches the point of
“terminal drop”?, which is a curvilinear decline related to the
distance of death rather than old age itself, there will be a decline
in intellectual functioning.

Schaie’s 30 stage theory of adult cognitive development
attempts to formulate four cognitive stages in sequence. The
first stage in childhood and adolescence is ““acquisitive’, which is
followed by the “achievement” stage in young adulthood, then by
the “responsible and executive” stage in the middle-aged
individual, and finally the ‘“‘reintegrative” stage in old age. The
shift is translated essentially from “What should I know?” to
“How should I use what I know?” to “Why should I know?”’

Ribot?" advanced the “cognitive regression hypothesis” which
hypothesized that the structures first formed are the last ones to
degenerate in old age. This has not been proved to be a constant
feature, depending on what components of cognition are being
studied. Essentially, no adult age differences have been found in
conservation, egocentrism and concept attainment®’. However,
when it comes to constructing classification, young children and
the elderly tend to have a holistic perception, while older children
and younger adults are more analytic’*3>. The fact that older
adults have an easier time learning dated items and retrieving
dated items follows Ribot’s law. In regard to free recall, older
adults as well as younger children use motoric encoding and real-
life objects and do not score as well as young adults, who perform
better on standard memory tasks*.

Personality Theories

Thomae and Lehr?” have proposed an antistage theory of aging,
where personality, development and adjustment are affected by
the historical events throughout the life cycle. This theory is in
partial conflict with the eight-stage theory of Erikson®, which is a
stage theory of ego development through the life cycle, culminat-
ing with the stage of maturity, as the elderly person may find
either ego integrity through satisfaction with his past life, or
despair and disgust over past failures. Bortwinick® has noted
increasing cautiousness with advancing age, with the degree of
cautiousness being influenced by the type of problem and its
timing. Okun et al.*’ point out that cautiousness is not strictly an
age effect, but that differences can be attributed to cohort
influence.

According to Neugarten and Gutman®*', people maintain their
personality characteristics in late life. When personality changes
occur, they appear to be related to losses, particularly those
involving health and social support systems. Some sex differences
are noted; men are more affiliative and more nurturant, women
are more individualistic and more aggressive as they become older.

Costa and McCrae*, in their literature review on personality
stability throughout the life cycle, also report that series of
longitudinal studies show stability of personality traits in
adulthood. The variables studied have included anxiety, introver-
sion, conservatism, irritability or apathy. Costa and McCrae
themselves have proposed five broad factors in personality traits:
neuroticism, extroversion, openness to experience, agreeableness
and conscientiousness. While there is stability of personality
throughout the lifespan of an adult, there are generational

differences, secondary to cohorts. Personality changes may be
very tightly woven with mastery and the ability to cope.

SOCIAL THEORIES OF AGING

Broadly, the sociological theories of aging can be broken down
into those that examine the relationship of the older person to
society and those that study the role and status of the elder. In
their disengagement theory, Cumming and Henry* claimed that
the withdrawal of the elderly from their previous societal roles
with reduction in all types of interaction, essentially a shift of
attention from the outer world to the inner world, was desirable
and helped the elderly to maintain life satisfaction. With their
exchange theory of aging, Homans* and Blau® also suggested
that elderly people withdrew from social interaction. Ongoing
social exchanges had become more costly in old age and therefore
less rewarding.

In contrast to the disengagement theory, the activity theory*®47
proposed that activity contributes to health and life satisfaction.
Undoubtedly, the selection of activities to be pursued by the
elderly is limited by the decline that accompanies aging. However,
remaining active is felt to be good for the elderly.

Neugarten and Gutman®*' sought a compromise in the con-
tinuity theory, by noting that older adults tend to behave in a
pattern established in their earlier life as they cope and make
adaptive choices. At times the person may disengage and at other
times remain active. Atchley* felt that the continuity theory was
an illusive concept because aging produces changes that cannot be
completely offset, so that there is no going back to a prior state.

Age and sex stratification provide different perspectives about
aging by looking at different age and sex groups with different
roles and expectations. As each group moves through time, it
responds to changes in the environment®. Riley® describes a
cohort effect or “cohort flow”, where a group of people born at
the same time in history are together and have certain common
experiences and characteristics. The status of the aged is high in
static societies and tends to decline with rapid social change’!.
This ties in with Cowgill and Holmes>> modernization theory,
which suggests that the status of the aged in any society is
inversely related to the level of industrialization within that
society. With industrialization, the powers and prestige of the
elderly are reduced. In a primitive society aging can be a liability,
but older people who continue to perform useful and valued roles
have a higher standing and are well treated>>. These sociological
theories have varying degrees of validity. In sociology, as well as
in biology and psychology, there are no overarching theories that
incorporate the theories described above.
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Structural Changes in the Aging Brain

Gandis Mazeika and P. Murali Doraiswamy
Duke University Medical Center, Durham, NC, USA

It has long been recognized that aging is associated with
progressive changes in brain structure. The extent to which the
brain is affected by aging is determined by a complex interplay of
environmental and genetic factors. Little information is currently
available on the influence of specific factors on brain aging;
however, a significant amount of work has been done describing
the aggregate of changes in the aging brain'.

Methods applied to the study of brain aging have included
anatomic studies and neuroimaging. Each method has specific
strengths and weaknesses, leading at times to confusing and even
contradictory results when comparing studies using different
techniques. For instance, anatomic studies are subject to fixation
artifacts and have rarely controlled for subjects’ cranial size. On
the other hand, magnetic resonance imaging (MRI) volumetry
suffers from distortion effects due to imperfections in the magnetic
field and from difficulty in precisely gauging the gray matter—white
matter junction>*. Furthermore, no consensus exists regarding
the definition of normal brain aging. Attempts at a definition have
been confounded by various problems, such as difficulties in
screening out individuals with subclinical neurodegenerative
disease, and difficulties in conducting adequate longitudinal
studies.

Despite these shortcomings, some information is available on
the regional distribution of age-associated atrophy. A general
principle of brain aging that has emerged is that phylogenetically
newer structures, such as neocortex and neostriatum, tend to show
more age-associated atrophy than phylogenetically older struc-
tures, such as the hippocampus and brainstem.

NEUROIMAGING STUDIES

Studies using various neuroimaging techniques have repeatedly
demonstrated progressive age-related volume loss in widespread
areas in the brain. The overall loss of tissue volume averages
0.2%/year, starting in mid-adulthood. Changes are manifested
primarily by increases in ventricular volume and by cortical
atrophy, as measured by increased sulcal markings®'°.

These changes have significant clinical consequences. Increases
in ventricular volume result in decreased cerebral compliance,
rendering the aging brain less resilient to changes in intracranial
pressure. Cortical atrophy, on the other hand, causes the brain
parenchyma to pull away from the skull table, lengthening cortical
bridging veins and increasing vulnerability to subdural hemor-
rhages.

In neuroimaging studies, gray matter volume loss has been
found to be typically greater than white matter loss. Most affected
is the pre-frontal cortex, with a rate of volume loss of about 0.5%/

year. Areas of moderate volume loss include the temporal,
parietal and cerebellar cortex. The occipital cortex is relatively
spared, while pons, tectum and hippocampus show minimal
changes with normal aging®.

Various explanations for these differences in rate of atrophy
have been offered, including regional differences in calcium
homeostasis and expression of inflammatory mediators, such as
S-lipoxygenase. None of these hypotheses has been verified.
Another important consideration is that distortions associated
with image acquisition, such as movement artifact and inhomo-
geneities in the magnetic field, may result in insufficient precision
to accurately measure volume changes in smaller structures, such
as the pons.

The relative absence of hippocampal changes in normal aging
stands in contrast to the dramatic decline in hippocampal volumes
observed during the course of Alzheimer’s disease, frontotemporal
dementia and certain other disorders, such as mesial temporal
sclerosis. Some researchers have attempted to exploit this
difference as a means to assist in the diagnosis of Alzheimer’s
disease; however, hippocampal volumetry remains an experimen-
tal technique at present?.

Aside from changes in volume, neuroimaging has revealed
other interesting structural changes with aging. The most intensely
studied of these changes is the increasing prevalence of leuko-
araiosis, or periventricular white matter hyperintensities. The
significance of leuko-araiosis is uncertain, but is thought to be
related to tissue damage as a consequence of microvascular
disease. Leuko-araiosis tends to be more prominent in individuals
with hypertension or diabetes, although some degree of peri-
vascular white matter changes are found in most individuals
above age 65. To date, no strong relationship has been found
between leuko-araiosis and cognitive decline®*.

Other noteworthy age-related changes include accumulation of
iron in the striatum, deep cerebellar nuclei and motor cortex and
the deposition of calcium in the pineal gland, choroid plexus and
in the walls of the basilar and middle cerebral arteries. The clinical
significance of these changes is also uncertain.

POST-MORTEM STUDIES

One important question that cannot be addressed by neuro-
imaging studies is the extent of actual cell loss occurring with
brain atrophy. A sizable number of gross and microanatomical
post mortem studies have been conducted to investigate this and
other types of anatomical changes that occur in the brain with
aging, although so far very few studies have attempted to compare
neuroimaging with histologic data in the same individuals’.
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Post-mortem volumetric studies have confirmed the findings
from the neuroimaging literature that the frontal lobe shrinks
proportionately more than the temporal, parietal and occipital
lobes. In contrast to neuroimaging findings, however, is the
observation that white matter volume loss appears to be greater
than that found in gray matter. One possible explanation for this
discrepancy is that aging seems to increase the water content of
the gray matter—white matter junction, possibly distorting its
apparent location on MRI imaging’.

Post-mortem ultrastructural studies have shed light on a variety
of questions regarding changes at the microscopic and cellular
level. Typical findings within normal aging brains include dilated
perivascular spaces (Virchow—Robin spaces), mild demyelination,
reactive gliosis and appearance of vacuoles and lipofuscin within
neuronal and glial cell bodies. While many of these changes are
attributed to age-associated ““‘wear and tear”, the overall degree of
white matter disorganization is mild when compared with that
seen in arteriosclerotic brain disease®”.

An important finding confirmed in most ultrastructural studies
is that most of the age-associated change in brain volume is
attributable to decreases in the volumes of individual cells rather
than to dropout of neurons and glia. Studies have repeatedly
confirmed that the proportion of small cortical neurons increases
with age. There is also some evidence for simplification of
dendritic arborization with age’.

However, evidence also exists for at least a small degree of cell
loss in various regions of the brain during normal aging, including
parts of the substantia nigra, the locus coeruleus and the
suprachiasmatic nucleus of the hypothalamus. Some cell loss
has also been demonstrated in the cortex, specifically in layers 2
and 4°.

Other findings reported in ultrastructural studies or aging are
that neurofibrillary tangles, but not amyloid plaques, appear in
the CAT1 cortex of the hippocampus and layer II of the entorhinal
cortex. Aging also appears to affect the terminal first-order
sympathetic axons, as manifested by swollen axons with
neurofilamentous aggregates adjacent to the second-order sympa-
thetic neuronal bodies?.

SUMMARY

While there is no current consensus on the definition of normal
brain aging, certain patterns have been tentatively identified.
These include the observation that phylogenetically newer
structures seem to atrophy at a faster rate than older structures
such as the hippocampus, diencephalon and brainstem, and that
most of the atrophy observed with normal aging can be attributed
to cell shrinkage and dearborization, rather than to cell loss. The
clinical consequences of these changes include decreased resilience

to changes in intracranial pressure and increased vulnerability to
subdural hemorrhages. Areas of observed significant cell loss
include the substantia nigra, locus coeruleus and suprachiasmatic
nucleus of the hypothalamus.

Many important unanswered questions remain regarding
normal aging, including:

1. What is the relationship between structural changes in brain

tissue and age-related changes in other organ systems?

2. To what extent does apoptosis affect the brain in normal

aging?

3. What are the environmental and genetic determinants of the

rate at which the brain ages?

4. To what extent do gender differences affect cerebral aging?

. To what extent does cell loss in the substantia nigra, locus
coeruleus and suprachiasmatic nucleus impact on the changes
in balance, gait, mood and sleep pattern that are observed with
aging? Is cell loss within these areas truly “normal” or does it
represent pathology with a high degree of penetration, such as
might be seen with an environmental toxin or with a
ubiquitous viral infection?

W
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INTRODUCTION

Knowledge of the spectrum and extent of changes in brain
morphology that occur with ‘normal aging’ is critical to any
understanding of age-related illnesses, such as dementia. Prior to
the recent introduction of advanced brain imaging techniques,
post mortem studies served as the only source of information
regarding the anatomy of the aging human brain. A common
finding among them was a reduction of brain size with age,
consisting initially (in the seventh decade) of atrophy of the gray
matter (widening of sulci and thinning of gyri), followed by a
decline in the volume of the white matter (in the eighth and ninth
decades of life)!. The cortical atrophy appeared to be most
prominent in the frontal and parietal parasagittal areas and
consisted of a decrease in the volume rather than in the number of
individual neurons?. Ventricular enlargement was also observed,
but the degree of the dilatation was variable among the different
studies'3.

There are several sources of error inherent to post mortem
studies. Most of the studies included subjects with very different
causes of death, which themselves can lead to a variety of changes
in brain morphology; in particular, the cause of death may be
quite different for young vs. elderly cohorts. Another disadvant-
age of the post mortem measurements is that the brain can be
altered in unpredictable ways prior to tissue processing, as well as
during the process of fixation*>.

Many of these problems have now been obviated by the
development of imaging techniques, such as computed X-ray
tomography (CT) and magnetic resonance imaging (MRI), which
have provided an opportunity to examine the human brain in
vivo'®. In this chapter, we critically review those brain imaging
studies that have investigated age-related changes in brain
anatomy. Any understanding of these data must begin, however,
with a discussion of relevant methodological issues.

ISSUES OF METHODOLOGY
Study Design

Studies of the aging brain can be classified as either cross-sectional
or longitudinal. Cross-sectional studies select subjects from all age
groups and examine them during roughly the same time period.
Subject recruitment is relatively easy and large amounts of data
can be acquired and analyzed in a short period of time. Two main
limitations are inherent to cross-sectional studies; the secular or
generation effect and the survivor or cohort effect. The secular
effect refers to differences among successive generations with

respect to variables that could influence brain anatomy. For
example, differences between elderly and non-elderly cohorts with
respect to nutrition or socioeconomic status could be associated
with differences in brain morphology that have nothing to do with
aging per se. The survivor effect refers to the biased selection of
very healthy individuals, since those with underlying diseases
usually die earlier and do not have the chance to be selected for
study.

Longitudinal studies follow the same subjects with repeated
examinations over time. Data acquisition is very labor-intensive
and takes place over long periods of time. Longitudinal studies
are limited by a period effect (changes over time in the
methodology of the study) and an attrition effect (dropouts), in
which the participants available at the end of the study may be
quite different from the sample recruited initially.

Sample Selection

Age-related changes in brain morphology will obviously depend
critically upon the criteria used to select the population under
study. ‘Normal’ volunteers from the community may differ
markedly from patients with ‘clinically normal’ brain CT or
MRI scans with respect to variables that may influence brain
anatomy. Medical and psychiatric illness, smoking, alcohol
consumption, nutrition, education, environment, sex and height
are just some of the variables that must be considered when
comparing brain anatomy among individuals. Population hetero-
geneity is especially great among the elderly, and Rowe and
Kahn® have suggested a distinction between ‘usual aging’ (no
clinically obvious brain disease) and ‘successful aging’ (minimal
decline in neurobiologic function in comparison with young
subjects). The increased variability of measures of brain anatomy
seen in ‘normal’ elderly populations may be due in part to the
relative mix of subjects with usual vs. successful aging.

Imaging Technology

Brain imaging techniques differ in their safety, sensitivity and
anatomic resolution. One of the oldest methods for in vivo brain
imaging is pneumoencephalography (PEG). PEG is unsuitable
ethically for the study of the normal brain, due to its associated
discomfort and high morbidity rate. The procedure itself may also
directly affect the size of the cerebrospinal fluid (CSF) spaces’.
These problems limit the application of this technique to patients
with sufficient neurologic symptomatology to warrant such an
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invasive procedure. As a result, the ‘normality’ of the sample in
studies using PEG can be easily criticized.

With advances in computer technology, two new brain imaging
methods have been recently introduced, computed X-ray tomo-
graphy (CT) and magnetic resonance imaging (MRI). The major
advantage common to both techniques is the opportunity to study
both the CSF spaces and the brain parenchyma in great detail.
Computed X-ray tomography is a relatively simple and inexpen-
sive technique, with the advantage of short study acquisition
times. The method is limited, however, by low spatial and density
resolution, partial volume artifacts (the effect of the coexistence of
multiple tissue and fluid components in the same volume unit) and
bone-hardening artifacts (false elevation of brain CT numbers
adjacent to the skull)*$. These technical problems have limited the
ability of CT to quantitate brain changes with aging.

Magnetic resonance imaging takes advantage of the magnetic
characteristics of tissue protons to study the brain. The main
advantages of this technique are the excellent resolution of gray
matter, white matter and CSF and the high sensitivity to disease
processes, due to the fact that multiple factors (proton density,
proton environment, etc.) contribute to the signal characteristics
of each structure. The images are free of bone artifacts and the
brain can be examined across all three major planes (i.e. axial,
coronal and sagittal). Another advantage of MRI technology is
that it does not utilize ionizing radiation. Disadvantages of MRI
are the partial volume artifacts, the relatively longer study
acquisition times and the fact that claustrophobic subjects cannot
tolerate the examination due to the physical characteristics of the
equipment”'0,

Method of Image Analysis

Anatomical studies of the aging brain have used either qualitative
or quantitative measures of brain morphology. In qualitative
studies, raters employ various scales to examine the parameters of
interest including, for example, the degree of cortical atrophy and
ventricular enlargement. Qualitative ratings are relatively easy to
use, are clinically relevant!', do not depend on advanced
instrumentation and sophisticated computations, and may display
significant correlations with more quantitative methods'?. On the
other hand, the accuracy of these ratings depends on the skill of
the raters and, as such, it is difficult to compare the results of
studies from different authors using different scales. In addition,
the sensitivity and resolution of the scales are limited by the
number of rating categories (usually three to five)'3.

The quantitative measurements can be categorized as volu-
metric, planimetric (area measurement of regions of interest) or
linear (distance measurement between points of interest)
(Table 7.1). Volumetric methods are very accurate (according to
validation studies on phantoms) and are very sensitive to changes

Table 7.1. Linear measurements—definitions

in brain size®'%!5. The accuracy of the volume measurements is
increased by obtaining relatively thin imaging slices ( < 5mm), by
reducing the interscan gap (contiguous slices are preferred) and by
scanning the entire extent of the structure of interest.

Planimetric studies have the advantage of being less labor-
intensive than volumetric measures and, although they correlate
reasonably well with volumetric measurements, at least for
structures with regular shape!>', their overall accuracy and
sensitivity is not as good. Thus, for a simple three-dimensional
structure, a doubling of the volume will result in only a 1.5-fold
increase in the area of a cross-section. For more complicated
shapes with irregular configurations, the correlation of plani-
metric to volumetric measurements is much worse.

Linear measurements are the least accurate and least sensitive,
primarily because they have a non-linear relationship to volume
measurements. As a result, small but potentially important
changes in volume may be underestimated by linear measure-
ments, even when used in combination'. Finally, it is important
to note that the size of various brain structures or regions might
be expected to vary with the size of the subject’s brain; e.g.
subjects with larger brains might be expected to have larger
ventricles. Any morphometric study of brain structures across
individuals should therefore take into consideration intergroup
differences in brain size!>7.

LITERATURE REVIEW

This section summarizes the effects of aging on CSF space size,
size of brain parenchyma, ventricular size, and incidence of
subcortical hyperintensities as reported in the literature.

Table 7.2 reviews the reported changes in the size of brain
parenchyma with aging. The proportion of sulcal CSF volume to
cranial volume (an indirect measure of cortical gray matter
atrophy) increases from approximately 3% at the second decade
of life to approximately 10% at the ninth decade. This age-related
increase in sulcal CSF volume appears to accelerate after the sixth
decade. Studies that have directly measured brain parenchyma
have reported a 15-25% decrease in cortical gray matter volume,
while the white matter, in most studies, appears to remain stable.
However, studies of the corpus callosum consistently demonstrate
age-related reductions in total callosal volume, particularly in the
anterior regions. Finally, age-associated reductions in the areas of
the pituitary and cerebellar vermis, as well as in the volume of the
caudate nucleus, have been reported, though attempts at
replicating those results have yielded some negative findings.

Some studies have attempted to estimate reductions in brain
size indirectly by measuring changes in the volume of CSF spaces
(Table 7.3). Results consistently indicate that the size of CSF
spaces increases with age. More specifically, ventricular:brain
ratio (VBR) may increase in a non-linear manner from 2% to

Bifrontal ratio Distance between the tips of the frontal horns divided by the distance between the inner tables of the skull. Measured at the slice best

showing the caudate"

Bicaudate ratio Minimal distance between the caudate indentation of frontal horn divided by the distance between the inner tables of the skull. Measured

at the slice best showing the caudate'’

Lateral ventricular ratio Distance between the lateral walls of the bodies of the lateral ventricles divided by the distance between the inner tables of the
skull. Measured at the slice showing the maximum area of bodies of lateral ventricles'®
Cortical sulci ratio Sum of widths of the four widest sulci divided by the transpineal inner table diameter. Measured in two supraventricular slices cutting

through the centrum semiovale'

Interhemispheric fissure ratio Maximal width of interhemispheric fissure divided by the transpineal coronal inner table diameter'’

Sylvian fissure ratio Average of maximal Sylvian fissure width divided by the transpineal inner table diameter'

Third (III) ventricle ratio The product of the sagittal and coronal diameters of the IIIrd ventricle, divided by the product of the transpineal and
midsagittal inner table diameters; measured at the level of maximum IIlrd ventricle area'
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Study Subjects

Imaging and measurement technique

Findings

Haug 1977'8 170 Scans 0-75 years old.
Subjects with ‘normal neurological

findings’ complaining of headaches

Jacoby et al., 1980" 50 Healthy elderly volunteers,
62-88 years old, 10 M, 40 F. No
history of significant psychiatric or
neurologic illness. Handedness not
specified
Cala et al., 1981%° 115 Volunteers, 15-40 years old,
62 M, 53 F. No history of migraine,
head trauma, or excessive alcohol intake
(no additional details provided). All but
eight subjects right-handed
123 Normal volunteers, 20-90 years
old. Unequal sex distributions among
different age groups, with more women
in the old group. Excluded: history of
neurological problems or major medical
diseases

Zatz et al., 1982"

Gado et al., 1983 12 normal volunteers 64-81 years old.

Excluded: subjects with dementia

Gomori et al., 1984*' 148 Neurologically intact patients
(subjects with minor neurological
symptoms and patients with lung,
breast, prostate or colon cancer but
no CNS involvement. All subjects had
normal neurological examinations),
28-84 years old

Laffey et al., 1984"" 212 Normal volunteers living
independently, 65 years old and
older. Sex distribution same in all groups
(52% M, 48% F). Excluded: alcoholism
and history or findings of neurological
illness

30 Healthy male volunteers 21-81 years
old. No history of major medical,
neurologic or psychiatric illness.
Handedness not specified

Schwartz et al.,
1985°

Pfefferbaum er al.,
1986'3

57 Normal volunteers 20-84 years old,
27M, 30 F

Stafford et al.,
1988

79 Normal male volunteers, 31-87
years old. Excluded: alcoholism,
psychiatric illness, learning disability,
severe head trauma, epilepsy, hyper-
tension, chronic lung disease, renal
disease, coronary artery disease, cancer

154 Healthy volunteers with MMSE > 27,
55-88 years old (70 +8 years), 73 M,
81 F. No evidence of active medical,
neurologic, or psychiatric illness.
Handedness not specified

Golomb et al.,
1993%

CT, linear (maximum width of
interhemispheric fissure)

CT. Ratings (four-point scale) of cortical
atrophy from films by single blinded
rater; five regions rated (frontal, parietal,
temporal, insular and occipital) and
scores summed

CT (n=two scanners). Ratings (five-
point scale) of cortical atrophy (no
additional details provided). Axial slices
(13 mm thick)

CT. Planimetry (sulcal fluid area in two
supraventricular slices divided by cranial
size). Volumetric (total fluid volume in
temporo-Sylvian area divided by total
cranial volume). Axial slices (n=09)

10 mm thick, with 10 mm interscan gap;
lowest slice at the level just above the
petrous pyramids and orbital roofs

CT. Sulcal volumetric ratio (ratio of
sulcal to cranial volume). Axial slices
(n=17), including three sections above
the roof of the lateral ventricle and
four below it

CT. Linear (cortical sulci ratio, frontal
interhemispheric fissure ratio, Sylvian
fissure ratio)

CT. Qualitative rating (five-point scale)
of cortical atrophy by two experienced
radiologists. Axial slice at the mid-
ventricular level

CT. Volume measurements derived from
computer-assisted segmentation techni-
que (ASI-II program). Axial slices (n="7)
starting from the plane of the inferior
orbitomeatal line (10 mm thick, 7 mm
interscan gap)

CT. Sulcal volumetric ratio (ratio of total
sulcal volume to total cranial volume).
Axial slices (n=12) with 8 mm interscan
gap, starting from the level of the
superior roof of the orbit and proceeding
upwards

CT. Planimetry: ratio of cortical sulcal
area to cranial area. Axial slice at
supraventricular levels

CT (n=51); MR imaging (n=_81); both
CT and MR imaging (n=22). Blinded
ratings (4-point scale) of hippocampal
atrophy as defined by dilatation of
transverse choroidal fissure on films, by
raters (n=7) with established reliabilities

Cortical atrophy increased with age;
width of interhemispheric fissure
increased approximately 5-fold
(0.5-2.8 mm) from age 16-30 to age
61-75, in a continuous fashion

Age correlated with total cortical atrophy
score. Interactions with sex or laterality
not reported. Adjusting for age, no
relation between any CT measure and
performance on the Hodkinson test of
memory and orientation

Age apparently associated with increased
frequency of mild (grade 2) atrophy of
frontal lobes and cerebellar vermis, but
no statistical analysis reported. Inter-
actions with sex or laterality not reported

Increased cortical atrophy with age. Area of
sulcal fluid in supraventricular levels was
stable until the seventh decade then
increased four-fold from age 60 to 80+
Volume of fluid in temporo-Sylvian area
was stable until age 60; then increased by
30% from age 60 to age 80+

Increased cortical atrophy with age; cortical
sulcal volume ratio increased by 13.3% in
1 year follow-up

Cortical atrophy increased with age; age
correlated with Sylvian fissure, inter-
hemispheric fissure and cortical sulci
ratios (r=0.53, 0.4 and 0.2, respectively).
Sylvian fissure ratio increased 1.6-fold
between ages 28-49 and 80-84 continu-
ously; interhemispheric fissure ratio
increased five-fold across the same age
groups continuously

Trend (not significant) for increased cortical
atrophy with age; mean rating of 0.83 at
age 65-609 to 1.4 at age 80-89. Males
showed higher scores for cortical atrophy
in all age groups

Adjusting for intracranial volume (IV), age
negatively correlated with volume of gray
matter and with volume of gray plus
white matter, but not with white matter
volume. Subjects more than 60 years old
(n=11) had smaller volumes of thalamus,
lenticular nuclei and total gray matter
than younger subjects (n=19). Effects
similar for both hemispheres

Increased cortical atrophy with age; volume
ratio increased seven-fold from the third
to the eighth decade. The increase was
faster after age 60

Cortical atrophy increased with age;
cortical sulci area ratio increased
1.8-fold between ages 30-39 and 70+
(0.012-0.022), faster after the sixth
decade

Subjects with hippocampal atrophy (rating
of 2 or greater in either hemisphere;
n=150) significantly older than those
without atrophy. More males (41%) than
females (25%) with hippocampal atrophy

continues overleaf
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Table 7.2 continued
Study Subjects Imaging and measurement technique Findings

Meyer et al., 1994* 81 Healthy volunteers, 27-90 years old,
44 M, 37 F. No major neurologic or
psychiatric illness

CT (n=2 scanners). Blinded measure
of tissue density (densitometry) and
regional brain volume (trace metho-
dology) from axial slices (8 mm thick)

Elwan et al., 1996b* 88 Healthy ‘lower middle class’
volunteers, 40-76 years old (54.8+9.6
years), 57 M, 31 F. No major medical,
neurologic, or psychiatric illness. All
right-handed

CT. Multiple linear measurements
(no additional details provided)

Yoshii et al., 1986% Magnetic resonance (MR) imaging.

Planimetry

33 Normal volunteers, 24-82 years old

Simon et al., 1987*" 48 Subjects, including normal volunteers MR imaging (0.15 tesla). Planimetry;

and patients with normal MR imaging midsagittal slice, 5 mm thick
studies, 11 months to 64 years old,
25 M, 23 F. Excluded: periventricular
high signal areas, anomalous develop-
ment of the corpus callosum, pre-scan
diagnosis of multiple sclerosis

17 normal male volunteers, mean age
31.5 years old, SD 5.5 years. Physically
healthy

40 Volunteers, 20-60 years old, 20 M,

20 F. No additional details provided

MR imaging (0.5 tesla). Planimetry; mid-
sagittal slice 10 mm thick

Uematsu et al.,
1988%

MR imaging (0.15 tesla). Volume
measurement (two raters) derived from

Condon et al.,
1988%

computer-assisted pixel segmentation of

contiguous sagittal slices (variable slice
thickness and number)

MR imaging (1.0 tesla). Mathematically
derived estimate of brain volume from

Yoshii et al., 1988 58 Volunteers, 21-81 years old, 29 M,
29 F. Neurologic and psychiatric histories

not reported. Handedness not specified

inversion recovery films, based on plani-

Age associated with decreased tissue density

in cortical gray matter (frontal, temporal,
parietal, and occipital) and in white
matter (frontal only), but not in sub-
cortical gray matter (caudate, putamen,
or thalamus). Age associated with
decreased ratios of cortical gray matter
volume to IV and subcortical gray
matter volume to IV, but not with
white matter volume to IV. Interactions
with sex or laterality not reported

No correlation between age and maximal

bifrontal distance, bifrontal index,
maximal bicaudate distance, maximal
septum—caudate distance, or cella media
index. Interactions with sex or laterality
not reported

No significant correlation between corpus

callosum area and age. Trend for decline
in the area of anterior half of corpus
callosum with age (r=0.31, p=0.8)

Corpus callosum area did not change after

the 18th year of age

No significant correlation between corpus
callosum area and age

For males but not females, age negatively

correlated with ratio of total brain
volume to IV. Interactions with laterality
not reported

No correlation between age and brain

volume. Age significantly correlated with
ratings of cortical atrophy for both males

metric area measurement made on single and females
slice (10 mm thick) at level of foramen of

Monro. Blinded global ratings of cortical

atrophy from films (axial slices, [n="7],
10 mm thick, 3 mm interscan gap).
Number of raters and rater reliabilities
not specified
143 Patients and seven normal volunteers, MR imaging (0.35 tesla). Planimetry;
0-60 years old. All with normal MR midsagittal slice 10 mm thick
imaging scans

Hayakawa et al.,
19893

25 normal volunteers, mean age 37 years MR imaging (0.5 tesla). Planimetry;
old, SD 8.6 years, 14 M, 11 F. Excluded: midsagittal section
history of medical or psychiatric illness
58 Healthy volunteers, 8-79 years old,
35 M, 23 F. No history of neurologic,
psychiatric, or medical illness (diabetes
mellitus, heart disease). Handedness not
specified

Hauser et al.,
19893

Jernigan et al.,
1990% (one of two raters) derived from

computer-assisted pixel classification of

multiple spin-echo axial images (5 mm

thick, 2.5 mm interscan gap)

Decrease in size of brain structures with
age. Pituitary area decreased progres-
sively after 20 years of age. Trend for
decrease in cerebellar vermis area after
the fifth decade; pontine and corpus
callosum area remained stable during the
adult life

Corpus callosum area did not correlate with

age

MR imaging (1.5 tesla). Volume estimates Age negatively correlated with ratios of

cerebral volume to IV and of gray matter
volume to IV. Among gray matter
structures, age negatively correlated
with ratios of cortical gray matter volume
to IV, caudate volume to IV, and
diecephalon volume to IV; but not with
thalamus volume to IV or anterior
cingulate volume to IV. No correlation
between age and ratio of white matter
volume to IV. Interactions with sex or
laterality not reported

continued
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Table 7.2 continued

Study Subjects Imaging and measurement technique Findings
Krishnan et al., 39 Healthy volunteers, 24-79 years old, MR imaging (1.5 tesla). Stereological Age negatively correlated with total caudate
19903 17 M, 22 F. No evidence of major measurement (one of two raters) of volume (males =females). Caudate vo-
medical, neurologic, or psychiatric illness. axial slices (variable number, 5 mm lume was less in subjects older than 50
Handedness not specified thick, 2.5 mm interscan gap) from years (n=22). No adjustments for cranial
intermediate and T,-weighted films size
Doraiswamy et al., 36 Healthy volunteers (overlap with MR imaging (1.5 tesla). Area measure-  Age negatively correlated with corpus
19913 subjects Krishnan ez al., 1990), ment of T,-weighted midsagittal image callosum area in males but not in females
26-79 years old, 16 M, 20 F. No using computer-assisted trace metho-
evidence of major medical, neurologic, dology. Rater reliabilities not reported
or psychiatric illness. Handedness not
specified
Escalona et al., 37 Healthy volunteers (overlap with MR imaging (1.5 tesla). Stereological No association between age and volume of
19913 subjects Krishnan et al., 1990), 24-79 measurement (one of two raters) of cerebellar hemispheres

years old, 16 M, 21 F. No evidence of axial slices (variable number, 5 mm thick,
major medical, neurologic, or psychiatric 2.5 mm interscan gap) from intermediate

illness. Handedness not specified and T,-weighted films. Good rater reli-
abilities
Gur et al., 19917 69 Healthy volunteers, 18-80 years old, = MR imaging (1.5 tesla). Volume Older (555 years) subjects (n=26) had
34 M, 35 F. No neurologic or psychiatric measurements (any two of four raters) smaller whole brain volumes than
illness; 66 right-handed; three left-handed derived from segmentation technique younger subjects (males = females)

based on two-feature pixel classification
of multiple spin-echo axial images (5 mm
thick, contiguous)

McDonald et al., 36 Healthy volunteers (subjects also in- MR imaging (1.5 tesla). Same as Age negatively correlated with total
19913 cluded in Krishnan ez al., 1990), 24-79 Krishnan et al., 1990 (above) putamen volume (males = females;

years old, 13 M, 23 F. No evidence of left =right), but no adjustments for
major medical, neurologic or psychiatric cranial size
illness

Shah et al., 1991* 36 Healthy volunteers (overlap with MR imaging (1.5 tesla). Computer- Increasing age associated with decreasing
subjects in Krishnan et al., 1990), assisted measurements from T,-weighted midbrain area (males > females?). No age
26-79 years old, 16 M, 20 F. No evidence midsagittal films by single rater with effects on areas of pons, medulla, anterior
of major medical, neurologic, or established intra-rater reliabilities cerebellar vermis or 4th ventricle
psychiatric illness

Tanna et al., 1991*° 16 Healthy volunteers, 52-86 years old, 5 MR imaging (1.5 tesla). Volume Age negatively correlated with ratio of total
M, 11 F. No evidence of major medical, measurements (one of two raters with brain volume to total CSF plus total
neurologic, or psychiatric illness. Hand-  established reliabilities) derived from brain volume. Interactions with sex or
edness not specified segmentation techniques based on laterality not reported

two-feature pixel classification of
multiple spin-echo axial images
(5 mm thick, 2.5 mm interscan gap)

Coffey et al., 1992*' 76 Healthy volunteers, 36-91 years old, MR imaging (1.5 tesla). Volume Age associated with decreased total vo-
25 M, 51 F. No lifetime history of measurements (one of three blinded lumes of the cerebral hemispheres
neurologic or psychiatric illness. All raters with established reliabilities) (0.23%/year), the frontal lobes (0.55%)/
right-handed using computer-assisted trace year), the temporal lobes (0.28% /year),
methodology of T,-weighted coronal and the amygdala—hippocampal complex
images (n=30-35, 5 mm thick, (0.30% per year); all effects similar for
contiguous). Blinded clinical ratings males and females, and for both hemi-
(five-point scale) of ‘cortical atrophy’ spheres. Increasing age associated with
(average score of two raters) increasing odds (8.9%/year) of ‘cortical
atrophy’, from 0.08 at age 40 to 2.82
at age 80
Doraiswamy et al., 75 Healthy volunteers (overlap with MR imaging (1.5 tesla). Blinded stereo-  Age negatively correlated with midbrain
1992# subjects in Krishnan ez al., 1990), logical measurements of volume and volume and anteroposterior diameter,
21-82 years old (52.5+ 18 years), linear measurements of size of midbrain  but not with red nucleus size. Effects
34 M, 41 F. No neurologic or on T,-weighted axial films (no additional similar for both males and females
psychiatric illness details provided)
Jack et al., 1992¥ 22 Healthy elderly volunteers, 76.3+11.3 MR imaging (1.5 tesla). Volume estimates Age associated with decreased ratio of
years old, 10 M, 12 F. No major medical (single rater) derived from computer- hippocampal volume to IV and of
or neurologic illness; no depression. assisted pixel classification of T,-weighted anterior temporal lobe volume to IV.
Handedness not specified coronal images (4 mm thick, contiguous). Interactions with sex or laterality not
Intra-rater reliabilities not reported reported
Lim et al., 1992* 14 Healthy male volunteers, eight young MR imaging (1.5 tesla). Blinded Compared to younger males, older males
(21-25 years old) and six elderly (68-76  volume measurements derived from had lower ratio of gray matter volume to
years old). No evidence of significant semi-automated pixel segmentation 1V (49.7% vs. 38.7%). No group differ-
medical or psychiatric illness. Handed- of intermediate and T,-weighted axial ence in ratio of white matter volume to
ness not specified images (n=28, 5 mm thick, 2.5 mm IV (47.2% vs. 41.2%). Interactions with
interscan gap) laterality not reported

continues overleaf
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Study

Subjects

Imaging and measurement technique

Findings

Murphy et al.,
1992%

Doraiswamy et al.,
19934

Raz et al.,
1993a,b,c7 484

Christiansen et al.,
1994

27 Healthy male volunteers, 19-92 years
old. No major medical, neurologic or
psychiatric illness. Handedness not
specified

Same as Doraiswamy et al., 1992

29 Healthy volunteers, 18-78 years old
(43.8+21.5 years), 17 M, 12 F. No
history of medical, neurologic, or
psychiatric illness. All right-handed

142 healthy volunteers, 21-80 years
old, 78 M, 64 F. No major medical
or neurologic illness

Cowell et al., 1994°" 130 healthy volunteers (overlap with

subjects in Gur et al., 1991), 18-80 years
old, 70 M, 60 F. No major medical,
neurologic or psychiatric illness. All
right-handed

DeCarli et al., 1994°2 30 Healthy male volunteers, 19-92 years

Pfefferbaum et al.,
1994

Soininen et al.,
1994

old. No major medical, neurologic, or
psychiatric illness. 29 Right-handed

73 Healthy male volunteers (included in
Pfefferbaum et al., 1993), 21-70 years old
(44.1+13.8 years). No major medical,
neurologic, or psychiatric illness. Left
handers included (n not specified)

32 Healthy volunteers from the
community, all with MMSE scores
>25, 16 with age-associated memory
impairment (AAMI) (67.7+ 7 years;

4 M, 12 F), 16 controls (70.2+4.7 years;
6 M, 10 F) without AAMI. All but one
right-handed

MR imaging (0.5 tesla). Blinded volume
measurements using computer-assisted
trace methodology of proton density
axial images (n= 36, 7 mm thick, con-
tiguous). Manual tracing of subcortical
from enhanced images. Rater reliabilities
were established, but number of raters
not reported

MR imaging (1.5 tesla). Blinded linear
measurements of interuncal distance on
T,-weighted axial image (no additional
details provided)

MR imaging (0.3 tesla). Volume
measurements using computer-assisted
trace methodology of digitized images
from the films, by two blinded raters with
high reliabilities. T -weighted axial slices
(n=9, 4.2 mm thick, 6.0 mm interscan
gap). T,-weighted coronal slices
(n=17-21, 6.6 mm thick, 8.6 mm
interscan gap)

Older males (> 60, n=17) had smaller
ratios of total, left, and right hemisphere
volume to IV than younger males. Older
males had smaller ratios of total caudate
volume to IV and of total lenticular
nuclei volume to IV than younger males;
no difference in ratio of total thalamus
volume to IV. Reductions in caudate and
lenticular volumes also found when the
volumes were normalized to total brain
volume, suggesting a differential effect of
aging on these structures. Older males
exhibited a R > L asymmetry in lenticular
nuclei; the reverse was true in younger
males.

Age associated with larger interuncal

distance (NB: this measure was not
correlated with amygdala volume in
a follow-up study [Early et al., 1993]).
Interactions with sex or laterality not
reported

After controlling for head size, age asso-

ciated with decreased volumes of caudate
and visual cortex (females > males). No
association between age and volumes of
dorsolateral prefrontal cortex, anterior
cingulate gyrus, prefrontal white matter,
hippocampal formation, postcentral
gyrus, inferior parietal lobule or parietal
white matter

MR imaging (1.5 tesla). Area and volume Age associated with decreased volume of

measurements using computer-assisted
trace methodology of T,-weighted axial
slices (n=15, 4 mm thick, 4 mm interscan
gap). Number of raters, their ‘blindness’
and their reliabilities not specified

MR imaging (1.5 tesla). Volume measure-
ments using a combination of computer-
assisted trace methodology and pixel
segmentation of 3D images reconstructed
from T,-weighted axial images (5 mm
thick, contiguous). Good rater reliabil-
ities, but ‘blindness’ not specified

MR imaging (0.5 tesla). Volume
measurements using computer-
assisted trace methodology of
T,-weighted coronal images (6 mm thick,
contiguous) through temporal lobe,
by single (blind?) rater

MR imaging (1.5 tesla). Blinded volume
measurements derived from semi-auto-
mated pixel segmentation of intermediate
and T,-weighted axial images (n=17-20,
5 mm thick, 2.5 mm interscan gap)

MR imaging (1.5 tesla). Blinded volume
measurements using computer-assisted
trace methodology of T,-weighted coro-
nal images (1 mm thick, contiguous)
through temporal lobe, by single rater
with established reliabilities

cerebral hemispheres. Interactions with
sex or laterality not reported

Ratio of frontal lobe to IV was smaller in
males over 40 years old than in younger
males; no such group difference in
females. In contrast, the R >L asymme-
try of frontal lobe to IV was larger in
older females than younger females; no
such group difference in males. Ratio of
temporal lobe to IV was also smaller in
males over 40 years old than in younger
males; no such group difference in
females; no interactions with laterality.
Ratio of the remaining brain volume to
IV was smaller in older than younger
subjects for both sexes; no interactions
with laterality

Age associated with decreased ratio of

frontal lobe volume to IV but not with
temporal lobe volume to IV. No
interactions with laterality

Adjusting for head size, age associated with

decreased cortical gray matter volume
(0.7 ml/year), but not with cortical white
matter volume. Interactions with lateral-
ity not reported

No group differences in hippocampal vo-

lumes, although controls (but not AAMI
subjects) exhibited significant R>L
asymmetry. No group differences in
amygdala volume or asymmetry

continued
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Study Subjects

Imaging and measurement technique

Findings

Blatter et al., 1995% 194 Healthy volunteers, 16-65 years
old, 89 M, 105 F. No history (by
questionnaire) of any neurologic or

psychiatric illness. 95% Right-handed

Convit et al., 1995°¢ 37 Healthy adult volunteers, 27 older
(14 M, 13 F; 69.2+ 8.3 years old),
10 younger (5 M, 5 F; 26.1+4.1 years
old). No evidence of stroke or major
medical or psychiatric illness

15 Healthy male community volunteers.
20-55 years old. No lifetime history
of major medical, neurologic or
psychiatric illness. All right-handed

Hokama et al.,
199557

Parashos et al.,
1995%

80 Healthy volunteers (overlap with
subjects in Coffey et al., 1992),
30-91 years old, 28 M, 52 F. No lifetime
history of neurologic or psychiatric
illness. All right-handed

Fox et al., 1996* 11 Adult volunteers with no evidence
of memory impairment on testing,
5M, 6 F; 51.3+5.9 years old.
No additional details provided

Janowsky et al.,
1996

60 Healthy elderly volunteers, 66-94
years old (mean 78.2), 15 M, 45 F.
No major medical, neurologic, or
psychiatric illness. Handedness not
specified

69 Healthy volunteers. 35 M (44 +23
years old); 34 F (50 + 21 years old).
No major medical or psychiatric
illness. All right-handed

Murphy et al.,
1996°!

Deshmukh et al.,
1997%2

10 Healthy male volunteers, 50.1+13.8
years old. No evidence of major medical,
neurologic or psychiatric illness. Nine
right-handed; one left-handed

MR imaging (1.5 tesla). Volume
measurements derived from
semi-automated pixel segmentation
and trace methodologies of intermediate
and T,-weighted axial images
(5 mm thick, 2 mm gap). High
rater reliabilities (blinded status?)

MR imaging (1.5 tesla). Blinded
volume measurements by single rater
(reliabilities?) using computer-assisted
trace methods of T,-weighted coronal
images (4 mm thick, 10% gap)

MR imaging (1.5 tesla). Volume
measurements of basal ganglia using
semi-automated computer assisted
trace methodology from T,-weighted
coronal and axial sections (1.5 mm
thick, contiguous) by raters with
established reliabilities

MR imaging (1.5 tesla). Blinded area
measurements using computer-assisted
trace methodology of T,-weighted
midsagittal image (5 mm thick), made
by single rater with established rater
reliabilities

MR imaging (1.5 tesla). Volume measure-
ments using computer-assisted pixel
segmentation of T,-weighted coronal
images (1.5 mm thick, contiguous).
Scanning repeated at 12.8 +4.3 months
and volume differences determined from
subtraction images

MR imaging (1.5 tesla). Area
measurement of corpus callosum
derived from computer-assisted trace
methodology. Number of raters and
their ‘blindness’ not specified

MR imaging (0.5 and 1.5 tesla).

Blinded volume measurements using
computer-assisted segmentation and
trace methodology of contiguous coronal
images (5-6 mm thick). Number of
raters not specified

MR imaging (1.5 tesla). Volume
measures using semi-automated
computer-assisted trace methodology
from 3D T,-weighted sagittal sections,
realigned in the axial plane, by raters
with established reliabilities

Adjusting for head size, age associated
with decreased total brain volume and
gray matter volume, but not white matter
volume. Correlations tended to be higher
for males than females, but these
apparent differences were not analyzed.
However, only females showed significant
age-related reductions in gray matter.
Interactions with laterality not reported

Controlling for sex and head size, age
associated with volume loss in lateral
temporal lobe (especially fusiform gyrus)
and medial temporal lobe (especially
hippocampus and parahippocampus)

Age associated with decreased volumes of
caudate and putamen, but not of globus
pallidus. No correlation between basal
ganglia volumes and IQ as estimated by
WAIS-R information subscale

Adjusting for IV, increasing age associated
with smaller total and regional callosal
areas, especially of anterior regions
(males = females)

Over the follow-up period, brain volume
decreased by 0.05% (~0.03 ml)

Age associated with decreased total callosal
area, anterior callosal area and middle
callosal area. Interactions with sex not
reported

Relative to ‘young’ subjects (age 20-35
years), ‘old’ subjects (60-85 years) had
smaller brain matter volume ratios of
cerebellum to IV (males = females), cere-
brum to IV (males > females), frontal
lobe to IV (males > females), temporal
lobe to IV (males > females), parietal lobe
to IV (females > males), parieto-occipital
lobe to IV (males =females), parahippo-
campal gyrus to IV (males = females),
amygdala to IV (males = females), hip-
pocampus to IV (females > males), thala-
mus to IV (males=females), lenticular
nucleus to IV (males =females), and
caudate to IV (males=females). For the
frontal lobe, the right side decreased
more than the left with age in males,
but in females the left side decreased
more than the right. For all other regions,
there were no interactions with
laterality

Age associated with decreased volume of
cerebellar lobules VI-VII

continues overleaf
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Study Subjects Imaging and measurement technique Findings

Jack et al., 1997%

Kaye et al., 1997%

O’Brien et al.,
1997%

Raz et al., 1997

Salat et al., 1997

126 Healthy elderly volunteers
51-89 years old (79.15+6.73 years),
44 M, 82 F. No active neurologic or
psychiatric illness. Handedness not
specified

30 Healthy elderly volunteers from the
community, with MMSES24. All 584
years old; 14 M, 16 F. No evidence of
major medical, neurologic or psychiatric
illness

40 Healthy community volunteers,
55-96 years old, 20 M, 20 F. No
evidence of major medical or neurologic
illness, or of depression or drug abuse

148 Healthy volunteers, 18-77 years
old, 66 M (47.39+ 18.07 years old);
82 F (45.72+6.48 years old). No major
medical, neurologic or psychiatric
illness. All right-handed

76 Healthy elderly volunteers, 65-95
years old (mean 77.7 years), 31 M, 45 F.
No major medical or neurologic illness,
and no depression. All right-handed,
except one left-handed F

Coffey et al., 1998% 330 Elderly volunteers living

Davatzikos and
Resnik 1998%°

independently in the community,
66-96 years old (74.98 +5.09), 129 M,
201 F. No history of neurologic or
psychiatric illness. All right-handed

114 Healthy volunteers 56-85 years old,
68 M (70.9 +7.6 years), 46 F (69.4+8.0
years old). All right-handed. No addi-
tional details provided

MR imaging (1.5 tesla). Blinded volume
measurements using computer-assisted
trace methodology of T,-weighted
3D volumetric images (1.6 mm thick,
contiguous, n=124) by single rater
with established reliabilities

MR imaging (1.5 tesla). Blinded
volume measurements using
computer-assisted trace methodology
of T,-weighted coronal images
(4 mm thick, contiguous) by raters
with established reliabilities. Scanning
repeated annually over a mean of
42 months

MR imaging (0.3 tesla). Ratings of
amygdala—hippocampal atrophy from
T,-weighted coronal images (5.1 mm
thick, 0.5 mm gap) by two raters with
established reliabilities, blind to cognitive
scores

MR imaging (1.5 tesla). Blinded volume
measurements (digital planimetry)
from scans of T,-weighted reformatted
coronal images (1.3 mm thick,
contiguous). Good rater reliabilities
among eight raters

MR imaging (1.5 tesla). Area
measurements (one of three raters
with established reliabilities) of corpus
callosum, pons, and cerebellum using
trace methodology of T,-weighted
midsagittal image

MR imaging (1.5 tesla, n=248; 0.35
tesla, n=_82). Blinded volume measure-
ments (one of two raters with established
reliabilities) using computer-assisted
trace methodology of T,-weighted axial
images (5 mm thick, no interscan gap)

MR imaging (1.5 tesla). Quantitative
morphometry of the corpus callosum
using computer-assisted trace method-
ology of T,-weighted midsagittal
image (1.5 mm thick). Morphometry
was quantitated using a template and
deformation function. No additional
details provided

Age associated with decreased volume
ratio of hippocampus to 1V (45.63 ml/
year), amygdala to IV (20.75 ml/year),
and parahippocampal gyrus to IV
(46.65 ml/year); effects similar for
males and females. Effects were
similar for the two hemispheres,
except for the parahippocampal gyrus
(L>R)

No group differences in rate of volume
loss in hippocampus (about 2% /year)
or parahippocampus (about 2.5% /year)

Age associated with presence of
amygdala—hippocampal atrophy

Adjusted for height, age significantly
related to smaller volumes of whole
brain (males = females), prefrontal
gray matter (males =females), inferior
temporal cortex (males > females),
fusiform gyrus (males = females),
hippocampal formation (males=
females), primary somatosensory
cortex (males=females), superior
parietal cortex (males = females),
prefrontal white matter (males = females),
and superior parietal white matter
(males = females). No age effects were
found for anterior cingulate cortex,
parahippocampal cortex, primary
motor cortex, inferior parietal cortex,
visual cortex, and precentral, postcentral
or inferior parietal white matter. No
interactions with laterality

Age associated with decreased total,
anterior, and middle callosum areas in
females but not males. No relation of
age to pons or cerebellum areas

Adjusting for IV, age associated with
decreased cerebral hemisphere volume
(72.79 ml/year) (males = females),
frontal region area (70.13 ml/year) (mal-
es = females), temporal-parietal
region area (70.13 ml/year) (males=
females), and parietal-occipital region
(males > females, 70.31 vs. 70.09 ml/year,
respectively). All effects similar
in both hemispheres

Age associated with decreased total and
regional callosal size (males =females),
with exception of anterior and posterior
extremes

continued
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Study

Subjects

Imaging and measurement technique

Findings

Gunning-Dixon et
al., 19987

Gur et al., 19987

Guttmann et al.,
19987

Jack et al., 19987

Laakso et al., 19987

Mueller et al., 19987

Oguro et al., 19987

Pfefferbaum ez al.,
199877

Raz et al., 19987

Same as Raz et al., 1997

17 Healthy volunteers (overlap with
subjects in Gur et al., 1991 and
Cowell et al., 1994) 31.9+ 8.9 years
old, 13 M, 4 F

72 Healthy volunteers, 18-81 years old,
22 M, 50 F. No history of psychiatric
illness, epilepsy, or severe head trauma.
Handedness not specified

24 Elderly volunteers, 70-89 years old
(81.04+3.78 years), 8 M, 16 F. No
active neurologic or psychiatric illness.
Handedness not specified

42 cognitively normal healthy elderly
community volunteers, 64—79 (72+4)
years old, 19 M, 23 F

46 Healthy elderly volunteers 65-74
years old (6 M, 5 F), 75-84 years old
(8 M, 7 F) and 85-95 years old (9 M,
11 F). All functionally independent,
MMSES524, and free of major medical
and neurologic illness, as well as
depression. Handedness not specified

152 Healthy adults, 81 M, 71 F, age
range 40s—70s. No evidence of neuro-
logical disease

28 Healthy male volunteers (overlap
with Pfefferbaum et al., 1994), 21-68
years old (51 + 13.8 years). No major
medical, neurologic, or psychiatric illness.
Left-handers included (n not specified)

146 Healthy volunteers (overlap with
Raz et al., 1997), 18-77 years old, 64 M
(48 + 18 years); 82 F (46+ 17 years). No
evidence of major medical, neurologic or
psychiatric illness. All right-handed

MR imaging (1.5 tesla). Blinded volume
measurements (digital planimetry) from
scans of T,-weighted reformatted coronal
images (1.3 mm thick, contiguous). Good
rater reliabilities among eight raters

MR imaging (1.5 tesla). Volume
measurements using a combination of
computer-assisted trace methodology and
pixel segmentation of 3D images recon-
structed from T,-weighted axial images
(5 mm thick, contiguous). Good rater
reliabilities, but ‘blindness’ not specified.
Scanning repeated an average of 32
months later.

MR imaging (1.5 tesla). Blinded volume
measurements using computer-assisted
segmentation and trace methodology of
contiguous axial images (3 mm thick).
Good interrater reliabilities

MR imaging (1.5 tesla). Blinded volume
measurements using computer-assisted
trace methodology of T,-weighted 3D
volumetric images (1.6 mm thick, con-
tiguous, n=124) by single rater with
established reliabilities

MR imaging (1.5 tesla). Volume measures
using computer-assisted trace methods
from T,-weighted coronal images
(~2mm thick, contiguous) by a single
blinded rater with established reliabilities

MR imaging (1.5 tesla). Volume measure-
ments (non-blind?) using computer-
assisted pixel segmentation of contiguous
coronal images (4 mm thick). Excellent
interrater reliabilities. Scanning repeated
annually or biannually over 3-9 year
follow-up

MR imaging (0.2 tesla). Linear and area
measurements using computer-assisted
trace methodology from T,-weighted
midsagittal image (7 mm thick) and
T,-weighted axial images (no details),
by raters (n=7?) with established
reliabilities

MR imaging (1.5 tesla). Blinded volume
measurements derived from semi-
automated pixel segmentation of inter-
mediate and T,-weighted axial images
(n=17-20, 5 mm thick, 2.5 mm interscan
gap). Scanning repeated at 5 year follow-
up

MR imaging (1.5 tesla). Blinded volume
measurements (digital planimetry) from
scans of T,-weighted reformatted coronal
and sagittal images (0.8 mm thick, 1.5
mm thick). Good rater reliabilities

Age associated with decreased caudate
volume (L >R in males, R>L in
females), decreased putamen volume
(R>L, males=females), and decreased
globus pallidus volume (males only)

No significant change over follow-up period
in whole brain, CSF or frontal lobe
volumes. Significant volume loss was
observed for L (7.5%) and R (7.2%)
temporal lobes

Age associated with decreased ratio of total
white matter volume to IV and decreased
total gray matter volume to IV. Inter-
actions with sex or laterality not reported

Over a 12 month interval, mean hippo-
campal volume decreased by 1.55% and
mean temporal horn volume increased by
6.15% (males=females, L=R)

No relation between age and hippocampal
atrophy

Adjusting for IV, age associated with
decreased volumes of total brain, hemi-
spheres, frontal lobes, temporal lobes,
basilar—subcortical region, hippocampus,
and hippocampal gyrus. Interactions
with sex not reported. Over the follow-up
period, significant volume decreases were
seen in hippocampus (~ 0.02 ml/year),
parahippocampal gyrus (in youngest
group only, ~ 0.05 ml/year), parietal—
occipital region (in middle and oldest age
groups, ~ 3 ml/year), and basilar region
(in middle group only, ~ 0.5 ml/year). No
volume decreases were seen in hemi-
spheres, frontal lobes or temporal lobes

Age associated with decreased linear mea-
sures of midbrain tegmentum (males only),
midbrain pretectum (males and females),
and base of pons (males only), but not
with pontine tegmentum or fourth ven-
tricle. Age associated with decreased area
of cerebellar vermis (males only), but not
of pons. Age associated with decreased
ratio of cerebrum to IA (males and
females) at level of third ventricle and at
level of body of lateral ventricles. Inter-
actions with laterality not reported

Over the follow-up interval, significant
decrease in total gray matter volume and
in regional gray matter volume (pre-frontal
gray ~ 2 ml, or 7%; posterior parieto-
occipital gray ~ 1 ml, or 3.5%) (no change
in frontal, anterior superior temporal,
posterior superior temporal, or anterior
parietal regions gray matter volume). In-
teractions with laterality not reported

Age associated with volume loss in cere-
bellar hemispheres (~ 2% /decade), ver-
mis, vermian lobules VI and VII (~4%/
decade), and posterior vermis (lobules
VIII-X; ~2%/decade), but not in ante-
rior vermis (lobules I-V) or pons
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Table 7.3. Aging and changes in size of CSF spaces

Study

Subjects

Imaging and measurement technique

Findings

Barron et al., 1976’

Earnest et al., 19797

Jacoby et al., 1980

Meese et al., 1980%°

Cala et al., 1981%

Soininen et al., 1982%!

Zatz et al., 1982a'?

Gado et al., 1983"

Laffey et al., 1984"!

135 Volunteers, 9 months—90 years old, Computed tomography (CT). Plani-

equal gender distribution in all age
groups (8 M, 7 F per decade). No
history of neurological disease;
psychiatric history not reported.
Handedness not specified

59 Volunteer retirees, 60-99 years old,
11 M, 48 F. Living independently
and free of neurological disease.
Handedness not specified

50 Healthy elderly volunteers, 6288
years old, 10 M, 40 F. No history
of significant psychiatric or neurologic
illness. Handedness not specified

160 Healthy ‘volunteers’, 1-71 years
old, 10 M and 10 F in each decade.
No additional data provided

115 Volunteers, 15-40 years old,
62 M, 53 F. No history of migraine,
head trauma, or excessive alcohol
intake (no additional details provided).
All but eight subjects right-handed

metric determination of ventricular—
brain ratio (VBR) by single rater
(average of three measurements) from
Polaroid photograph

ventricular size at three different levels,
from photographs. Linear measure-
ments of four largest sulci. No
additional data provided

CT. Ratings (small, normal, enlarged)

of ventricular size from films by single
blinded rater (rater reliability not
reported). Planimetric determination of
ventricular—skull ratio and Evans’s ratio
from films by single rater (average of
three measurements) with established
reliabilities

size and sulcal width from four axial
slices (no additional data provided)

CT. (n=two scanners). Planimetric

measurements of ventricular—skull ratio
at level of frontal horns (no additional
details provided). Axial slices (13 mm
thick)

Age associated with increased VBR and

with increased variability in VBR.
Interactions with sex or laterality not
reported

CT. Linear and planimetric measures of Subjects 80 years or older (n=29) had

larger ratio of ventricular size to in-
tracranial size than did younger subjects
(n=30). The sum of the widths of the
four sulci was greater in older subjects
than in younger subjects. Interactions
with sex or laterality not reported

8 (16%) Subjects were rated as having

‘enlarged’ lateral ventricles. No signifi-
cant correlation between age and
ventricular—skull ratio or Evans’s ratio.
Interactions with sex or laterality not
reported. Adjusting for age, no relation
between any CT measure and perfor-
mance on the Hodkinson test of
memory and orientation

CT. Linear measurements of ventricular Apparent age-related changes in some

measures of ventricular size and sulcal
width, but these changes not analyzed
statistically. Interactions with sex or
laterality not reported

No relationship between age and

ventricular—skull ratio. Interactions
with sex or laterality not reported

85 Volunteers, 53 from community and CT. Linear measurements (from films?) Age correlated with ratios of ventricular

32 from nursing home, 75+ 7 years
old, 23 M, 62 F. No neurological disease
(no additional details provided)

123 Volunteers, 10-90 years old,
49 M, 74 F. No history of neurological
or major medical disease. Handedness
not specified

12 Elderly volunteers, 64-81 years old,
9 M, 3 F. No additional clinical data
provided

of ventricular and sulcal size. Axial
slices (n=28-12, 8 mm thick). No
additional details provided

computer-assisted pixel segmentation
technique (ASI-II program). Axial slices
(n=9, 10 mm thick, 10 mm interscan

gap)

CT. Volume measurements derived

from computer-assisted pixel segment-
ation technique (seventh axial slices,

8 mm thick). Linear measurements from
axial images. Number of raters and rater
reliabilities not specified

212 Elderly volunteers, 65-89 years old, CT. Qualitative rating (six-point scale)

110 M; 102 F. No evidence of alcohol-
ism, dementia, or neurologic illness

of ventricular enlargement and sulcal
widening from films, by two experienced
radiologists with established reliabilities

width to skull width (frontal horn index
and cella media index). Age correlated
with mean width of four largest sulci.
Correlations were found between a
composite neuro-psychological test
score and the size of the lateral and I1Ird
ventricles, the left Sylvian fissure, and
the right temporal horn, but the effects
of age were not controlled. Interactions
with sex or laterality not reported

CT. Volume measurement derived from Age significantly associated with increased

ventricular volume (males = females),
even after controlling for intracranial
volume (IV). Increased variability of
ventricular size with age. Age associated
with increased sulcal CSF volume, even
after controlling for IV

During 1 year follow-up, ratio of

ventricular volume to IV increased
significantly by an average of 3.7%. No
significant changes in linear measures of
ventricular size (VBR, I1lrd ventricular
ratio, frontal horn ratio). During 1 year
follow-up, ratio of sulcal volume to IV
increased significantly by an average of
13%. Interactions with sex or laterality
not reported

Age associated with increased ventricular

size. No association between age and
ratings of sulcal widening. Interactions
with sex or laterality not reported

continued
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Study

Subjects

Imaging and measurement technique

Findings

Gomori et al., 1984”!

Takeda et al., 1984%

Schwartz et al., 1985°

Pfefferbaum et al.,
1986"

Nagata, et al., 1987%

Stafford et al., 1988%

Pearlson et al., 1989

Kaye et al., 1992%

148 Neurologically intact volunteers,
28-84 years old. Subjects with minor
neurological symptoms,
patients with lung, breast, prostate,
colon cancer but no CNS involvement.
Neurologic exam normal

980 Patients scheduled for CT,

1088 years old, 483 M, 497 F. Included
patients with hypertension, diabetes
mellitus, ischemic heart disease, lung
disease and renal disease. Excluded
subjects with abnormal CT

CT. Linear (sum of bicaudate and

Sylvian fissure ratios)

ing at the supraorbitomeatal line
(10 mm thick, contiguous sections)

CSF space increased with age; age

correlated with the sum of the two ratios
(bicaudate and Sylvian fissure, r=0.64).
The sum of the ratios increased two-fold
between ages 2849 and 80-89, faster
after the fifth decade

CT. Volumetric. Axial slices (n=7) start- CSF space increased with age; CSF space

volume displayed five-fold increase from
age 40 (21.0 cm?) to 90 (124.3 cm?).
Brain atrophy index (BAI) showed
similar increase. Both CSF space vo-
lume and BAI were stable before age 40.
Brain atrophy was accelerated in males
during the fourth decade and the rate
decreased afterwards, while atrophy in
females proceeded with a stable rate
throughout the lifespan. Increased
variability with age

30 Healthy male volunteers, 21-81 years CT. Volume measurements derived from Age correlated with areas and volumes of

old. No history of major medical,
neurologic, or psychiatric illness.
Handedness not specified

computer-assisted pixel segmentation
technique (ASI-II program). Axial slices
(n="7) starting from the plane of the
inferior orbito-meatal line (10 mm thick,
7 mm interscan gap)

lateral and IIIrd ventricles, even after
adjusting for height and intracranial
area. Age correlated with VBR. In-
creased variability of ventricular size
with age. No laterality effects. Age
correlated with CSF volume (ventricular
plus basal cisterns), even after control-
ling for IV. Increased variability of CSF
volume with age

57 Healthy volunteers, 20-84 years old, CT. Volume measurements derived from Age associated with increased ratio of

27 M, 30 F. No additional data
provided

500 Patients with head CT, 10-90 years
old. Excluded: subjects with abnormal
CT

computer-assisted pixel segmentation
technique (modification of Gado er al.,
1983). Contiguous axial slices (n=15),
starting at the level of the superior roof
of the orbits

CT. Volumetric. Axial slices (7= 06), be-

ginning at the level of the basal cistern
(10 mm thick)

ventricular volume to IV. Increased
variability in ventricular volume with
age. Interactions with sex or laterality
not reported. Age associated with in-
creased ratio of sulcal CSF volume to
IV (from single axial slice [ mm thick]
approximately 48 mm from the level of
the superior roof of the orbits). Age
associated with increased variability of
sulcal CSF volume to IV

CSF space increased with age; four-fold

increase in BAI between ages 50 (2.3%)
and 80 (10%). BAI was stable before the
sixth decade. Increased variability with
age

79 Healthy male volunteers, 31-87 years CT. Volume measurements derived from Age associated with increased ratio of

old. No severe medical or psychiatric
illness. Handedness not specified

computer-assisted pixel segmentation
technique (ASI-II program). Axial slices
(n=3) at mid-, high- and supraventri-
cular levels

ventricular—brain volume. Age asso-
ciated with increased ratio of supraven-
tricular CSF—brain volume. Interactions
with laterality not reported. Inverse
correlation observed between a discri-
minant function of ventricular volume
measures and a discriminant function of
neuropsychological tests of naming and
abstraction

31 Healthy elderly volunteers, 68.3+1.2 CT. Planimetric determination of VBR  Age correlated with VBR. Interactions

years old, 15 M, 16 F. No major
medical, neurologic, or psychiatric ill-
ness. Handedness not specified

107 Healthy volunteers, 64 M
(21-90 years old); 43 F (23-88 years
old). No major medical, neurologic,
or psychiatric illness. Handedness
not specified

from films by one of two raters, each
with established reliabilities

computer-assisted pixel segmentation
technique (ASI-II program). Axial slices
(10 mm thick, 7 mm interscan gap)

with sex or laterality not reported

CT. Volume measurements derived from Age associated with increased ventricular

volume in both males and females
(about 20% per decade); precipitous
increases observed beginning in the fifth
decade in males and in the sixth decade
in females. Interactions with laterality
not reported

continues overleaf
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Study

Subjects

Imaging and measurement technique

Findings

Sullivan et al., 19938

Shear et al., 19957

Elwan et al., 1996%

Grant et al., 1987%

Condon et al., 1988%

Yoshii et al., 1988

Jernigan et al., 1990%

Wahlund et al., 1990%°

Gur et al., 1991

114 Healthy volunteers, 21-82 years
old (51.2+17.7 years), 84 M, 30 F.
No history of major medical, neuro-
logic, or psychiatric illness. 90%
Right-handed

35 Healthy volunteers (included in
Sullivan et al., 1993), 67.4+ 7.4 years
old, 23 M, 12 F. No history of major
medical, neurologic, or psychiatric
illness

88 Healthy ‘lower middle class’
volunteers, 40-76 years old (54.8+9.6
years), 57 M, 31 F. No major medical,
neurologic, or psychiatric illness. All
right-handed

64 Healthy volunteers, 18-64 years
old, 25 M, 39 F. No history of
neurological disease; psychiatric
history not reported. Handedness
not specified

40 Volunteers, 20-60 years old,
20 M, 20 F. No additional details
provided

58 Healthy volunteers, 21-81 years old, MR imaging (1.0 tesla). Blinded global

29 M, 29 F. Neurologic and
psychiatric histories not reported.
Handedness not specified

58 Healthy volunteers, 8—79 years old,

35 M, 23 F. No neurologic, psychiatric,

or medical (e.g. diabetes mellitus and
heart disease) illness. Handedness not
specified

24 Healthy elderly volunteers, 75-85
years old (mean=79 years), 8 M, 16 F.

No evidence of neurologic or psychiatric

illness. Handedness not specified

69 Healthy volunteers, 18-80 years old, MR imaging (1.5 tesla). Volume

34 M, 35 F. No neurologic or
psychiatric illness. 66 Right-handed;
three left-handed

CT. Volume measurements derived

CT. Longitudinal within-subject

CT. Multiple distance measurements

Magnetic resonance (MR) imaging

MR imaging (0.15 tesla). Volume

MR imaging (1.5 tesla). Volume

MR imaging (0.02 tesla). Visual ratings

from computer-assisted pixel
segmentation technique (modification of
Gado et al., 1983). Axial slices (n=10,
10 mm thick). 10 neuropsychological
tests (MMSE, Trail Making Test A and
B, WAIS-R subtests—Information,
Digit Span, Vocabulary, Digit Symbol,
Picture Completion, Block Design,

and Object Assembly)

follow-up, using blinded volume
measurements per technique of Sullivan
et al., 1993. High rater reliabilities

(no additional details provided)

(0.15 tesla). Mathematically derived
estimate of ventricular volume and
CSF volume from signal intensity
measurements made on single sagittal
slice (number of raters not specified)

measurement (two raters) derived
from computer-assisted pixel segment-
ation of contiguous sagittal slices
(variable slice thickness and number)

ratings (four-point scale) of lateral
ventricular enlargement from inversion
recovery films (axial slices, n unspecified,
10 mm thick, 3 mm interscan gap).
Numbers of raters and rater reliabilities
not specified

estimates (one of two raters) derived
from computer-assisted pixel
classification of multiple spin-echo
axial images (5 mm thick, 2.5 mm
interscan gap)

(5-point scale) of CSF spaces on
T,-weighted axial films (slice=10 mm
thick, no gap) by 2 raters (blind?)
with established reliabilities. Area
measurements based upon computer-
assisted pixel classification technique,
from single axial section at level of
basal ganglia

measurements (any two of four raters)
derived from segmentation technique
based on two-feature pixel classification
of multiple spin-echo axial images

(5 mm thick, contiguous)

Age correlated with total and third

ventricular volume, even after adjust-
ments for head size (males = females).
No correlation between age related
changes in total or third ventricular
volume and performance on 10
neuropsychological tests. Age correlated
with increased CSF volume in Sylvian
fissure and in vertex, frontal and
parieto-occipital sulci (males = females).

Over mean (+ SD) follow-up of 2.6

(+0.96) years, increases were observed
in CSF volumes of frontal sulci

(0.31 ml/year), Sylvian fissure

(0.58 ml/year), parieto-occipital sulci
(0.05 ml/year), and ventricular system
(0.61 ml/year). Interactions with sex
not reported

Age correlated with maximum width of

I1Ird ventricle. Interactions with sex
or laterality not reported

Age associated with increased ventricular

volume in males, but not females;
however, this apparent gender difference
was not tested statistically. Interactions
with laterality not reported. Age
associated with increased total (ven-
tricular plus cisternal) cranial CSF
volume (males = females). No control
for size of brain or head

For males but not females, age correlated

with ratio of total ventricular volume
to IV, total CSF volume to IV, and total
sulcal CSF volume to IV

Age correlated with ratings of lateral

ventricular enlargement (males =
females). Interactions with laterality
not reported

Age associated with increased ratio of

ventricular CSF volume to IV. Age
associated with increased ratio of
sulcal CSF volume to IV. Interactions
with sex or laterality not reported

No correlation between age and visual

ratings or area measurements of
sulcal CSF or lateral ventricle CSF
size

Older (555 years) subjects (n=26) had

larger total CSF volume (males >
females), larger ratio of ventricular
CSF volume to IV (males=females),
and larger ratio of sulcal CSF volume
to IV (males > females). Effects of age
on ratio of ventricular CSF volume to
IV were asymmetric (L > R) in males
but not in females

continued
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Study

Subjects

Imaging and measurement technique Findings

Tanna et al., 1991%

Coffey et al., 19924

Lim et al., 1992%

Matsubayashi et al.,
1992

Murphy et al., 1992%

Raz et al., 1993a¥

Christiansen et al.,
1994

DeCarli et al., 1994

Pfefferbaum er al.,
19943

Blatter et al., 1995%

16 Healthy volunteers, 52-86 years old,
5 M, 11 F. No evidence of major
medical, neurologic or psychiatric
illness. Handedness not specified

76 Healthy volunteers, 36-91 years old,
25 M, 51 F. No lifetime evidence of
neurologic or psychiatric illness. All
right-handed

14 Healthy male volunteers, 8 young

(21-25 years old), 6 elderly (6876 years
old). No evidence of significant medical

or psychiatric illness. Handedness not
specified

73 Healthy volunteers, 59-83 years old,
24 M, 49 F. No history of major
medical, neurologic, or psychiatric
illness

27 Healthy males, 19-92 years old.

No major medical, neurologic, or
psychiatric illness. Handedness not
specified

29 Healthy volunteers, 18-78 years old,
17 M, 12 F. No major medical, neuro-
logic, or psychiatric illness. Self-
reported right-handers

142 Healthy volunteers, 21-80 years old,
78 M, 64 F. No major medical or
neurologic illness

MR imaging (1.5 tesla). Volume Age significantly correlated with ratio of

measurements (one of two raters with
established reliabilities) derived from
segmentation techniques based on
two-feature pixel classification of
multiple spin-echo axial images (5 mm
thick, 2.5 mm interscan gap)

MR imaging (1.5 tesla). Volume
measurements (one of three blinded
raters with established reliabilities)
using computer-assisted trace metho-
dology of T,-weighted coronal images
(n=30-35, 5 mm thick, contiguous).
Blinded clinical ratings (five-point scale)
of lateral ventricular enlargement from
films (average score of two experienced
raters)

ventricular CSF volume to total CSF
plus total brain volume. Trend (non-
significant) for age to be associated with
increasing ratio of sulcal CSF volume to
total CSF plus total brain volume.
Interactions with sex or laterality not
reported

Adjusting for IV, age associated with

increased volumes of the third (2.8%/
year) and lateral (3.2%/year) ventricles
(males = females). Age associated with
increased odds (7.7%/year) of at least
mild lateral ventricular enlargement,
from 0.10 at age 40 to 2.22 at age 80
(males = females). No interactions with
laterality

MR imaging (1.5 tesla). Blinded volume Compared with younger males, older

measurements derived from semi-
automated pixel segmentation of inter-
mediate and T,-weighted axial imaging
(n=38, 5 mm thick, 2.5 mm interscan
gap)

MR imaging (0.5 tesla). Planimetric
determination of ventricular—parenchy-
mal ratio (VPR). No additional details
provided

males had higher percentage of CSF
volume to IV (8% vs. 20.1%)

Age correlated with VPR. Interactions

with sex or laterality not reported

MR imaging (0.5 tesla). Blinded volume Compared with younger males (under 60

measurements derived from semi-
automated pixel segmentation of proton
density axial images (n= 36, 7 mm thick,
contiguous). Rater reliabilities
established, but number of raters not
specified

MR imaging (0.30 tesla). Blinded
volume measurements from films
using digital planimetry of T,-weighted
and proton density sagittal and coronal
images. Good rater (n=2) reliabilities
MR imaging (1.5 tesla). Volume
measurements using manual tracing
of T,-weighted axial images (4 mm
thick, 4 mm interscan gap). No
additional details provided

30 Healthy male volunteers, 18-92 years MR imaging (0.5 tesla). Volume

old. No major medical, neurologic,
or psychiatric illness. 29 Right-
handed

73 Healthy male volunteers (included
in Pfefferbaum ez al., 1993), 21-70
years old (44.1+ 13.8 years). No major
medical, neurologic, or psychiatric
illness. Left-handers included (» not
specified)

194 Healthy volunteers, 16-65 years
old, 89 M, 105 F. No history (by
questionnaire) of any neurologic
or psychiatric illness. 95% Right-
handed

measurements of T,-weighted
coronal images (6 mm thick, contigu-
ous) by single rater using
computer-assisted pixel segmentation
techniques. Good rater reliabilities

MR imaging (1.5 tesla). Blinded

volume measurements of T,-weighted
axial slices (5 mm thick, 2.5 mm
interscan gap) by four raters using
computer-assisted pixel segmentation
techniques. Good rater reliabilities

MR imaging (1.5 tesla). Volume

measurements derived from semi-
automated pixel segmentation and
trace methodologies, of intermediate
and T,-weighted axial images (5 mm
thick, 2 mm gap). High rater reliabilities
(blinded status?)

years old; n=10), older males (n=17)
had larger ratios of lateral ventricular
volume to 1V, larger ratio of third
ventricular volume to IV, and larger
ratios of peripheral CSF volume (total
CSF volume minus ventricular volumes)
to IV. No interactions with laterality

Controlling for head size, age associated

with increased lateral ventricular
volume (males = females). Interactions
with laterality not reported

Age associated with increased lateral

ventricle volume in males (134%) and
females (66%), but these apparent
gender differences were not statistically
compared. Interactions with laterality
not reported

Age associated with increased volume of

sulcal CSF to IV (1.3%/decade), central
CSF to IV (0.3%/decade), and third
ventricle CSF to IV (0.04% /decade).
For all measures, no interactions with
laterality

Age associated with increased cortical

CSF volume to IV (0.6 ml/year) and
ventricular volume to IV (0.3 ml/year).
Interactions with laterality not reported

Adjusting for IV, age associated with

increased subarachnoid CSF volume,
and lateral and I1Ird ventricular
volumes, but not IVth ventricular
volume; correlations tended to be
higher for males than females, but
these apparent differences were not
analyzed. Interactions with laterality
not reported

continues overleaf
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Murphy et al., 1996°' 69 Healthy volunteers, 35 males
(mean + SD age =44+ 23 years);
34 females (mean+SD age=
50+ 21 years). No major medical or

psychiatric illness. All right-handed

Salonen et al., 1997°> 61 Healthy volunteers, 30-86 years old,
30 M, 31 F. No neurological symptoms
or disease; psychiatric history not

specified. Handedness not specified

Yue et al., 1997% 1488 Healthy elderly volunteers from
the Cardiovascular Health Study,
65-80 + years old, numbers of males and
females not specified. Handedness not
specified. No major medical or neuro-
logic illness (psychiatric illness not
assessed)

330 Elderly volunteers living indepen-
dently in the community, 66-96 years
old (74.98+5.09), 129 M, 201 F. No
history of neurologic or psychiatric
illness. All right-handed

Coffey et al., 1998%

Guttmann et al., 19987 72 Healthy volunteers, 18-81 years old,
22 M, 50 F. No history of psychiatric
illness, epilepsy, or severe head
trauma. Handedness not specified

Mueller et al., 19987 46 Healthy elderly volunteers. 65-74
years old (6 M, 5 F), 75-84 years old
(8 M, 7 F), and 85-95 years old (9 M,
11 F). All functionally independent,
MMSES524, and free of major medical
and neurologic illness, as well as de-

pression. Handedness not specified

Pfefferbaum et al.,
199877

28 Healthy male volunteers (overlap
with Pfefferbaum et al., 1994) 21-68
years old (51 + 13.8 years). No major
medical, neurologic, or psychiatric
illness. Left-handers included (n not
specified)

MR imaging (0.5 and 1.5 tesla).
Blinded volume measurements using
computer-assisted segmentation and
trace methodology of contiguous

coronal images (5-6 mm thick). Number

of raters not specified

MR imaging (1.0 tesla). Qualitative
ratings (five-point scale) of sulcal
and lateral ventricular enlargement.
Linear measurement of maximum
width of third ventricle. T,-weighted

axial slices (5 mm thick, 1 mm interscan

gap). Number of raters and rater
reliabilities not specified

MR imaging (0.35 or 1.5 tesla). Blinded
ratings of sulcal prominence (10-point
scale) and ventricular size (10-point
scale) from T,-weighted axial images.

Good to excellent rater reliabilities, but

number of raters not specified

MR imaging (1.5 tesla, n=248; 0.35

tesla, n=382). Blinded volume measure-

ments (one of two raters with estab-
lished reliabilities) using computer-
assisted trace methodology of T,-
weighted axial images (5 mm thick,
no interscan gap)

MR imaging (1.5 tesla). Blinded

volume measurements using computer-

assisted segmentation and trace
methodology of contiguous axial
images (3 mm thick). Good interrater
reliabilities

MR imaging (1.5 tesla). Volume
measurements (non-blind?) using
computer-assisted pixel segmentation
of contiguous coronal images (4 mm
thick). Excellent interrater reliabilities.
Scanning repeated annually or
biannually over 3-9 year follow-up

MR imaging (1.5 tesla). Blinded
volume measurements derived from
semi-automated pixel segmentation of
intermediate and T,-weighted axial

images (n=17-20, 5 mm thick, 2.5 mm

interscan gap). Scanning repeated at
5 year follow-up

Relative to younger subjects (age 20-35
years), older subjects (6085 years)
had larger ratios of lateral ventricular
volume to IV (males =females), third
ventricular volume to IV (females >
males), and peripheral CSF volume to
IV (males =females). No interactions
with laterality

Age associated with increased ratings of
sulcal widening and lateral ventricular
enlargement, and with width of IIIrd
ventricle. Interactions with sex or
laterality not reported

Age associated with increased sulcal
prominence and ventricular enlargement
(males = females)

Adjusting for IV, age associated with
increased peripheral (sulcal) CSF
volume, lateral fissure CSF volume,
lateral ventricular volume (0.95 ml/
year), and IIIrd ventricular volume
(0.05 ml/year). Males showed greater
age-related changes than females for
peripheral CSF (2.11 ml/year vs. 0.06
ml/year, respectively) and lateral fissure
volumes (0.23 ml/year vs. 0.10 ml/year,
respectively). No interactions with
laterality

Age associated with increased ratio of
total CSF volume to IV. Interactions
with sex or laterality not reported

Adjusting for 1V, age associated with
increased temporal horn volume, but
not with total CSF, sulcal CSF, or
lateral ventricle volumes. Interactions
with sex not reported. Over the
follow-up period, significant increases
were seen only in total CSF volume
(~ 1.5 ml/year, females > males) and
in lateral ventricular volume (~ 1.4 ml/
year) (males = females)

Over the follow-up interval, significant
increase in volume of lateral (~ Sml,
or 20%) and third ventricles, but not of
cortical sulcal CSF volume

17% over the first nine decades of life. Studies using linear
measurements show a two-fold enlargement while volumetric
studies report a four- to five-fold volume increase. The changes
in the size of CSF spaces are accelerated after midlife (60
years). The variance in measures of CSF spaces also increases
with age.

The majority of the studies report a progressive enlargement of
the lateral and third ventricles with age, which ranges from less

than one to three times their initial sizes. No relationship has been
found thus far between aging and fourth ventriclar size. As
expected, studies using linear measurements show the smallest
changes, while studies using planimetric and volumetric measure-
ments agree in finding relatively greater enlargement. The increase
in ventricular size is relatively minimal until the sixth decade, after
which it becomes more pronounced. Finally, the variability of the
measurements of ventricular size increases with age.
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Table 7.4. Aging and incidence of subcortical hyperintensities (SH)

Study Subjects

Imaging and measurement technique

Findings

George et al., 1986™ 47 Normal volunteers; two age groups:
<45 years (n=35) and 46-78 years

(n=12)

Fazekas, 1989% 87 Normal volunteers, 31-83 years old,
40 M, 27 F. Excluded patients with
cardiovascular or cerebrovascular
disease, hypertension, hyperglycemia,

Hendrie et al., 1989°° 27 normal volunteers, 63-86 years

old, 10 M, 17 F

MR imaging (0.3 tesla). Qualitative
rating (5-point scale) of subcortical
hyperintensities (white and gray matter).
Axial slices (n=7) 8 mm thick with
1.2 cm interscan gap

MRI (1.5 tesla). Qualitative rating
(four-point scale) of subcortical
hyperintensities. Axial slices (n=7)
intermediate and T,-weighted, 5-8 mm

and neurologic or psychiatric illness thick

MRI (1.5 tesla). Consensus rating
(four-point scale) by two blinded raters;

Subcortical hyperintensities increased
with age; no subject under 45 had foci
of increased signal; 8/12 subjects over
46 showed single or multiple foci of
increased signal

The incidence and severity of subcortical
hyperintensities increased with age and
in the presence of risk factors for
vascular disease

Of the population 56.7% had SH; mean
age increased with severity of SH

axial slices (T,-weighted) 10 mm thick

58 Normal volunteers, 879 years of
age, 35 M, 23 F. Excluded: diabetes
mellitus, heart disease, substance
abuse, developmental intellectual
abnormality, psychiatric illness

Jernigan et al., 19913

MRI (1.5 tesla). Volumetric (ratio of
volume of white and grey matter
subcortical hyperintensities divided
by cranial volume, as derived from
computer-assisted pixel classification

SH volume ratio increased curvilinearly
with age (especially after 55 years of
age) from slightly over 0% at age 55 to
25% of the supratentorial volume at age
80. Increased variability with age

system). Axial slices of entire brain
with thickness 5 mm and interscan
gap 2.5 mm

Matsubayashi et al.,
1992

73 Healthy volunteers, 59-83 years of
age, 24 M, 49 F. No major medical,
neurological or psychiatric illness

MRI (0.5 tesla). Rating (four-point
scale) of periventricular SH on
T,-weighted axial slices (no additional

Subjects with highest SH rating (n=19)
significantly older than other groups

details reported)

Boone et al., 1992% 100 Healthy volunteers, 45-83 years
of age, 36 M, 64 F. No major medical,

neurological or psychiatric illness

MRI (1.5 tesla). Computer-assisted area Age greater in those subjects with the
measurements of SH from T,-weighted
axial sections by single rater (additional

largest lesion areas

rater information not reported)

Almkvist et al., 1992°® 23 Healthy volunteers, 75 years of age
and older, 9 M, 14 F. No major
medical, neurological, or psychiatric
illness

Coffey et al., 19924

25 M, 51 F. No history of neurological

or psychiatric illness. All right-handed

MRI (0.02 tesla). Area measurements
of SH from T,-weighted axial sections
by single blinded rater (reliabilities
not reported)
76 Healthy volunteers, 36-91 years old, MRI (1.5 tesla). Consensus ratings of
SH from intermediate and T,-weighted
axial films (four-point scale) by two

No correlation between age and SH area

Increasing age associated with increased
odds of SH in the deep white matter
(6.3%/year) and pons (8.1%/year)

blinded raters with established
reliabilities

Table 7.4 summarizes the effects of aging on the incidence on
MRI of foci of T2-signal hyperintensity in the subcortical white
matter and gray matter nuclei (‘subcortical hyperintensities’).
While the studies are difficult to compare because of differences in
the definition/rating of subcortical hyperintensity, it is clear that
the changes increase with age as well as in the presence of risk
factors for vascular disease (e.g. smoking, hypertension, diabetes
mellitus, coronary/peripheral vascular disease). In our study of 75
healthy adults*!, subcortical hyperintensity was present in the
deep white matter in 64.0% of subjects, in the periventricular
white matter in 12.0%, in the basal ganglia in 12% and in the
pons in 21.3%. The odds of having subcortical hyperintensity
increased from 5% to 9% per year, depending on the anatomic
region involved.

QUANTITATIVE MRI AT THE
HENRY FORD AGING PROGRAM

One specific aim of our Neuropsychiatry Program at Duke
University Medical Center has been to examine brain structure
and function in normal aging and in patients with various
psychiatric illnesses, particularly affective disorders**-102 All
participants are strongly right-handed and each receives an
extensive medical and neuropsychiatric history interview and

examination. The normal subjects have no history or clinical
evidence of any psychiatric disorder or any illness referable to the
brain. The majority of these ‘normal’ subjects are also free of
medical illness, so that our cohort is felt to reflect primarily
‘successful’ rather than ‘usual’ aging?®.

The MRI scans of the brain are performed on high-field
strength (1.5 tesla) systems. Spin-echo pulse sequences are used to
produce Tl1-weighted (TR=500ms, TE=20ms), intermediate
(TR=2500ms, TE=40ms) and T2-weighted (TR =2500ms,
TE=_80ms) brain images. Slices are interleaved, relatively thin
(1-5mm) and cover the entire extent of the brain in all imaging
planes. Structures of interest are outlined using computer-assisted
edge detection and trace methodology (Figure 7.1). The area (cm?)
within the outline is calculated automatically and volume (ml) can
be determined by multiplying the area by the slice thickness and
summing over the multiple slices in which the structure
appears>?-38,

The intermediate and T2-weighted MRI images are obtained
because they are more sensitive to some forms of pathologic tissue
than the TI1-weighted scans and because they permit an
assessment of subcortical hyperintensities. Both the intermediate
and T2-weighted scans are acquired in the axial plane of
orientation. The hard copies of these scans are coded and
randomized, intermixed with scans from other patient popula-
tions, and then formally rated for subcortical hyperintensities?® by
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Figure 7.1 Typical coronal MRI images (TR =500ms, TE =25ms) illustrating anatomic landmarks and computer-assisted measurement of regional
brain areas (A) Coronal section at level of optic chiasm, illustrating measurement of the right frontal lobe, the lateral ventricles and the left temporal lobe.
(B) Coronal section at the level of the interpeduncular cistern, illustrating measurement of the left temporal lobe, the third ventricle and the right
amygdala—hippocampal complex

an experienced research team that is blind to the subject’s age and
group status (i.e. normal control vs. patient).

These studies are ongoing, and several important findings have
emerged*-*?-1%4_ First, our quantitative imaging and measurement
techniques provide highly accurate and reliable assessments of
brain size. For example, intraclass correlation coefficients for
interrater reliability range from 0.88 to 0.99, depending upon the
particular brain region under study. The intraclass correlation
coefficients for intrarater reliability range from 0.93 to 0.99.
Second, regional brain volume clearly changes with age, with a
predilection for the frontal lobes. We have observed a rate of
decline of about 0.23% /year for cerebral hemisphere volume. Yet
the rate of decrease we have observed for the frontal lobes is twice
as great (0.55%/year). Our data also indicate that age related
changes in regional cerebral volume is greater for ventricular
regions than for parenchymal regions (3% /year vs. 0.23-0.55%/
year). Thus, ventricular enlargement may prove to be a more
sensitive index of brain aging than cortical atrophy. Third, formal
assessments of cortical atrophy and ventricular enlargement
suggest that the statistically significant age-related changes in
brain volume may not be clinically significant. That is to say,
anything more than mild cortical atrophy or mild ventricular
enlargement appears to be distinctly uncommon in a medically
healthy sample of elderly community volunteers. Fourth, the
incidence of subcortical hyperintensity increases with age, but
again it is uncommon for such changes to be severe®-. Fifth, the
relationship between aging and changes in brain size is not a

simple one, in that it may be affected by a number of covariates
(e.g. sex, height, years of education) that can modify the main
effects of aging®. For instance, we recently found that age-related
changes in brain size were significantly greater in men than women
for peripheral (sulcal) CSF volume, the lateral (Sylvian) fissure
CSF volume, and the parieto-occipital region area!®. In addition
we have observed significant effects of years of formal education
on peripheral CSF volume, a marker of cortical atrophy!'®. In a
sample of healthy elderly volunteers living independently in the
community and Mini Mental State Examination (MMSE) scores
of at least 24, each year of education was associated with an
increase in peripheral CSF volume of 1.77 ml. These findings are
consistent with the ‘reserve hypothesis’, which posits that
education (or factors for which it is a surrogate) provides a
protective buffer against the injurious effects of age-related brain
changes.

SUMMARY

Advanced brain imaging techniques produce highly accurate
anatomic information and provide exciting opportunities to
examine in vivo the effects of aging on the human brain. Our
review of the existing literature indicates that normal aging is
associated with cortical and subcortical atrophy, enlargement of
the lateral and third ventricles, and an increase in subcortical
hyperintensities. The extent of these anatomic changes can now be
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quantitated with computer-assisted techniques and predictions
can be made regarding the amount of change in tissue structure
with advancing age. An important goal of future research will be
to relate these anatomic changes to functional, neuropsychologi-
cal and brain metabolic changes that accompany normal aging
and age-related diseases of the brain.
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Estimates of the total number of human neocortical cells in both
hemispheres range from 10 to 100 billions (10°), but only two
major studies describe how to estimate total neuron number.
Reduction in the number of cells per unit volume of human
cerebral cortex with age has been found in seven distinct
neocortical brain regions from newborn to 95 year-old indivi-
duals®. Haug?® estimated neuron density in 10-20 rows arranged
perpendicular to the pial surface of the cortex in two to four areas
per brain, multiplied by the assumed neocortical volume, and
found an average of 15 x 10° neurons in the human neocortex.
Haug found no decrease in total neuronal number with age and
no difference in total numbers between males and females.

The three steps in estimating the total neuronal number in any
defined brain region include: (a) delineation and estimation of the
region’s volume; (b) uniform sampling of the complex and
irregularly shaped neocortex; and (c) estimation of the neuronal
numerical density.

Based on unbiased principles, the Cavalieri method for the
estimation of volume using systematic sampling and point-
counting can be applied to any organ that can be cut into
slices—physically or by means of optical or other scanning
devices—and is independent of size or shape of the organ*°. In a
recent study by Regeur®, neocortical volume, cortical thickness
and volume of archicortex, the ventricular system, the central grey
matter and white matter were estimated using stereological
methods on brains from 28 old females (mean age 81.8 years)
with increasing degrees of senile dementia, and brains from 13
(mean age 82.7 years) non-demented control females. Brains from
the demented patients [14 Alzheimer’s disease (AD) cases and 14
non-AD cases] had a smaller cortex volume and neocortical
thickness was significantly reduced in the demented patients, with
the highest degree of reduction in the most demented patients, as
were the volumes of archicortex. No statistically significant
differences were found in the volumes of cortex, white matter,
central grey structures, ventricular volume or archicortex between
the AD demented cases compared with the non-AD demented
cases. The ventricular volume increased with increasing degree of
dementia, but the difference between the demented group and the
control group did not reach statistical significance. Surface area
did not change in the demented patients, and no significant
reductions were found in the volumes of white matter or central
grey matter structures in the demented patients compared with
controls.

In 1984 the dissector method was described, in which three-
dimensional particles (e.g. neurons) are sampled with a constant

probability without regard to size, shape and orientation of the
particles, provided that two requirements are fulfilled: (a) the
complete set of particle profiles hit by the dissector’s planar
transects should be identifiable; (2) the dissector positions are
uniformly random in the complete reference region’. The method
relies on the fact that one can, without any other assumptions at
all, count a cell nucleus or any defined particle within a defined
reference volume if it is present in a relatively thin section but not
in the previous member of a pair of adjacent sections. Particles of
arbitrary size and shape can only be sampled with equal
probability using a three-dimensional probe, such as the dissector.
Systematically sampling a subset of dissectors from the wide range
possible in a serially sectioned brain region or central nucleus,
taking each with a constant but arbitrary probability, is sufficient
for the estimation of the total particle number or, as in this
instance, nerve cells (for practical details and analyses of sampling
design, see refs 5, 8-11). Williams and Rakic'>!3 have applied the
same technique using the three-dimensional counting frame'*!3 to
obtain estimates of neuronal numerical densities.

A method for uniform sampling in human neocortex combined
with a modification of the dissector principle, the optical
dissector, has been introduced!®. With the optical dissector the
procedure is performed in thick rather than thin sections, which
makes it many times more efficient. Using this method, 94 normal
brains were studied, 32 females and 62 males in age-groups 20-90
years!”. An unbiased estimate of the total number of neurons in
the neocortex was obtained simply by multiplying the Cavalieri
estimate of the neocortical reference volume by the numerical
density obtained with the optical dissector. The number of
neocortical neurons in females was 19.3 billion, and in males 22.8
billion, a difference of 16%. The difference in the total number of
neocortical nerve cells over the observed range of 70 years was
9.5%, providing an average “loss” of neurons of about 85000/
day. This possible age effect was the same for both sexes. The total
number of neocortical neurons in the material varied more than a
factor of 2 with a range of 118% (14.7-32.0 billion neurons) (see
Figure 8.1). The natural variability in neuron number of 19%
(CV=SD/mean=0.19) in normal Danes thus represents a
variance of more than eight times the variance of body height
[CV (height)=0.065]: (0.19/0.065)*~ 8.

On average, there were 186 million more neurons in the left
hemisphere than in the right and this difference was the same in
the two sexes. Sex differences were found in the total volume, total
surface and thickness of the neocortex, white matter volume,
central grey structure and brain weight. With advanced age,
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Figure 8.1 The number of neocortical neurons in normal Danes as a
function of sex (@, males, O, females) and age (left). The two orthogonal
regression lines are indicated. To the right is illustrated the (absence of a)
relation between the total number of neurons and the body height (cm) for
each sex separately. The bivariate means for both sexes are shown in each
diagram. All axes except the age axis are logarithmic

reductions occurred in neocortical volume, surface area, white
matter, archicortex volume and brain weight, concomitant with a
large increase in the ventricular system, while no change was
found in grey matter volume and neocortical thickness. After sex
and age were accounted for, neocortical neuron number was a
dominating factor in determining the size of other brain
structures. Neuronal density was not a function of sex or age.

A major problem in the interpretation of these data is evidently
that one must take secular changes into account. Body height in
Danish males has increased by approximately 9-10 cm from 1920
to 1980. Precisely how to correct for such changes is not known.

In conclusion, age may account for changes in both neocortical
neuron number and neocortical volume without any effect on
neuronal density. The reduction in cortical volume is seen without
concomitant reduction in neocortical thickness, but only with
consequence for surface area, a condition rather different from,
for example, AD and AIDS, where the equally large atrophy only
affects the neocortical thickness'”. The largest changes in brain
volumes are found in the brain white matters, with a reduction of
~30%. In a recent paper by Tang er al.'¥, the total length of the
myelinated fibres in five elderly women of 86000km was
statistically significantly decreased by 27%, compared with
118000 km in five younger females. As expected, the ventricular
volumes increased by 50%, which could at least in part be a white
matter volume reduction.

More research is needed to give us knowledge of possible
changes during development, ageing and disease. Serious devel-
opment defects and diseases, such as mental retardation, AD,
schizophrenia and AIDS, have all been shown to involve

permanent structural brain changes. More information will help
us to be able to separate the changes in normal ageing from those
of neurodegenerative disorders and thereby understand the age
conditioned functional deficits.
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Potential Regeneration of the Ageing Brain

Stephen B. Dunnett
School of Biosciences, Cardiff University, Wales, UK

The brain does not spontancously regenerate. As long ago as
1928, Cajal recorded that “once development was ended, the
founts of growth and regeneration of axons and dendrites dried
up irrevocably. In adult centres . . . everything may die, nothing
may be regenerated”!. Although it remains the case that the
damaged mammalian central nervous system (CNS) does not
generally generate new nerve cells in response to disease or injury,
the intervening 70 years have identified a considerable plasticity of
axons to remodel nerve connections and a limited degree of
neurogenesis, which opens new opportunities for promoting

regeneration and repair in the damaged, diseased or ageing
nervous system (see Figure 1).

COLLATERAL SPROUTING

The first clear evidence that Cajal’s dictum was overly pessimistic
in relation to the mammalian CNS came from the demonstration
that if a septal cell loses some of its normal axonal inputs, then
other afferent axons can sprout into the vacated spaces to form

Figure 1.

Schematic illustration of examples of regeneration and repair in the septo—hippocampal system of rats. (A) Normal synaptic inputs onto septal

cells arising in the hippocampus and brainstem locus coeruleus. (B) Collateral sprouting of afferents from hippocampus following removal of afferents
from the brainstem by a lesion of the medial forebrain bundle. (C) Normal septal projections into the hippocampus via dorsal and ventral pathways. (D)
Compensatory collateral sprouting of ventral afferents following lesion of afferents to the dorsal hippocampus by transection of the fimbria-fornix bundle.
(E) Implantation of hippocampal or glial grafts provides a substrate for regenerative growth of host septal axons back to the hippocampus. (F)
Implantation of septal grafts provides a cholinergic reinnervation of the deafferented hippocampus. (G) Chronic injection of NGF molecules (triangles)
diffusing via the lateral ventricles provides trophic support of cholinergic septo—hippocampal neurones in aged animals. (H) Implantation of cells
engineered to secrete NGF provides similar neuroprotection in aged animals. (J) Neuronal stem cells in subventricular zone have the capacity to divide and
differentiate in the adult brain. Whether they can also migrate to repopulate areas of cell loss in the aged brain remains speculative. ff, fimbria-fornix; h,
hippocampus; Ic, locus coeruleus; s, septum; small circles, neurones; small triangles, neuronal stem cells; asterisks, growth factor molecules



48 PRINCIPLES AND PRACTICE OF GERIATRIC PSYCHIATRY

new synaptic connections with the target cell (Figure 1A,B)% If
the new inputs are from a different source, they are by and large
not functional. However, collateral sprouting of spared fibres of
the same systems can sustain functional recovery in a number of
model circuits of the brain (Figure 1C,D)>4.

REGENERATIVE SPROUTING

A major problem for extensive axonal reorganization in the adult
brain is that although axons can undergo a degree of local
sprouting, they do not typically retain the developmental capacity
for long-distance growth through the CNS to distant targets’.
Long-distance growth of axons can nevertheless be promoted by
providing an alternative substrate for growth, such as Schwann
cells from the PNS, which can be used to bridge a gap caused by a
lesion cutting a pathway or be implanted as a track along which
new axons can grow (Figure 1E)°.

NEURAL TRANSPLANTATION

When essential populations of neurons are lost, they may be
replaced by transplantation. The techniques are now well
established for transplantation of embryonic cells derived from
the CNS into the aged brain of experimental animals (Figure 1F)
and such grafts have been demonstrated to survive, repopulate
areas of denervation, replace deficient innervations and restore
lost functions in a wide variety of model systems’. There is now
compelling clinical evidence that such grafts can provide a
substantial alleviation of symptoms in Parkinson’s disease®, and
clinical trials are now underway in Huntington’s disease, spinal cord
injury and stroke®!!. It remains a matter of speculation whether
neuronal transplantation can alleviate the more diffuse and
widespread degeneration associated with ageing and the dementias.

TROPHIC SUPPORT

Neuronal connections are dependent upon trophic support from
their targets, and neurodegenerative diseases of ageing may in
part be attributable to a decline in growth factor support!'2. Thus,
an alternative approach to prevention of progressive neurodegen-
eration, and to induction and guidance of regenerative axon
growth, is to apply or replace identified trophic factors explicitly.
For example, central cholinergic neurones, which decline in
ageing, are dependent upon nerve growth factor (NGF) for
trophic support. Prolonged injections of NGF into the ventricles
of ageing rats can inhibit the progressive atrophy of septal
cholinergic neurones and block the functional decline in the
animals’ learning abilities (Figure 1G)1. A similar strategy
involving chronic central infusions of NGF has been attempted
in a pilot experiment in Alzheimer’s disease with only modest
success!*. A major issue to be resolved is how to deliver large
trophic factor molecules—which do not cross the blood—brain
barrier—to defined targets in the brain; the most powerful
experimental techniques to date involve implantation of cells
that are engineered to secrete the particular trophic factor
molecule (Figure 1H)".

ADULT NEUROGENESIS

It was believed until very recently that all neurones of the mature
nervous system are born in early development, so that once lost
they are not replaced. It is now clear that there exists in the adult

human brain a small population of resting “‘neuronal stem cells”
with the capacity to both undergo further cell division and
differentiate into both neurones and glia (Figure 1J)!'°. This opens
the hope that such cells may be recruited for repair, either by
isolation, expansion and differentiation into defined neuronal cell
types in vitro and reimplantation, or by finding the means to
induce their spontaneous division, migration to areas of cell loss
and local differentiation into appropriate neuronal phenotype to
replace lost target cells in vivo. However, it must be recognized
that substantial technical and theoretical problems remain in
translating such procedures into applications for repair in human
ageing.

Although the repair of neurodegenerative damage associated
with ageing remains experimental, rapid advances are being made
in the techniques for inhibiting degeneration, promoting regen-
erative growth and replacing lost populations of cells. The
pessimism that has for long surrounded the poor prognosis of
brain damage in ageing and disease is being transformed to an
optimism that these novel experimental approaches may find
direct clinical application in the neurodegenerative diseases of
ageing. Nevertheless, formidable technical problems still need to
be overcome to transform theoretical prospects into practical
therapies.
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Hippocampal Changes and Memory Impairment in Normal People

John T. O’Brien
Wolfson Research Centre, Newcastle upon Tyne General Hospital, UK

INTRODUCTION

The nature of age-related cognitive deficits and their relationship
to what is “normal”, such as Alzheimer’s disease (AD), remains a
controversial area. It has long been recognized that decline in
many aspects of cognitive performance occurs in the majority of
individuals as they age. Most interest has focused on memory and
various labels have been used, including ““benign senescent forget-
fulness (BSF)”, “‘age-associated memory impairment (AAMI)”,
“aging-associated cognitive decline (AACD)”’! and, most recently,
“mild cognitive impairment (MCI)”2. MCI describes the condi-
tion whereby a subjective memory complaint is accompanied by
objective evidence of deficits, usually 1.5 standard deviations
below age-corrected norms for a standardized test. Such
individuals are known to “‘convert” to clear AD at a rate of
about 15% per year?, in contrast to previous categories, such as
BSF, when progression over time does not occur*. However,
potential entities such as BSF, AAMI, AACD and MCI are still
the subject of criticism, since it is unknown whether they represent
a true disorder or a spectrum of the normal population mixed
with those with early, and as yet undiagnosed, AD>®.

ROLE OF THE HIPPOCAMPUS

The hippocampus has long been known to be central to the
human ability to learn new information, particularly for so-called
episodic memory, i.e. memory for discrete events, and declarative
memory, which is memory requiring conscious retrieval’. This
contrasts with the role of the hippocampus in animals, which is
known to be primarily involved in the formation of spatial
memories. Recent evidence suggests that in humans the hippo-
campus does seem important in the acquisition of new spatial
memories, as well as episodic memory, but is not the actual site of
such spatial maps once they have been formed®. Differential
functional organization of the hippocampus in time and space has
been demonstrated’, giving support to the view that the main role
of the hippocampus in memory formation is in forming new
memories by capturing the event itself, coding it in time and space
and binding it together for subsequent processing. Other brain
areas (particularly the parahippocampal cortex and the frontal
cortex) are also important in forming new memories, especially
for encoding®. In contrast, other aspects of human memory (e.g.
semantic memory) appears not to be dependent on the hippo-
campus'® although areas such as the anterior temporal pole and
frontal lobe may be important!!.

RELATIONSHIP BETWEEN MEMORY
IMPAIRMENT AND HIPPOCAMPAL CHANGES

While this has been reasonably well established for AD, the same
is not yet true for using the memory impairment associated with
ageing and conditions such as AACD, AAMI and MCI. An age-
related decline in temporal lobe and hippocampal volume is found
in most, although not all, studies'>!*. Reductions in medial
temporal lobe and hippocampal volumes and reduced perfusion

and functional imaging in normal individuals with memory
impairment have been described by some groups'>!'® but not
others!?, while the excellent spatial memory of taxi drivers has
been related to enlargement of the posterior hippocampus in one
study!'8. Further research is clearly needed. Similarly, some find a
strong correlation between the degree of memory impairment in
normal elderly people and volumetric change on magnetic
resonance imaging, while others do not!*!'%!7. More consistent is
the finding that amongst those who already have memory
impairment, reduced temporal and hippocampal volumes do
predict those who will decline to develop dementia, as opposed to
those who will not'®?2. However, whether this is simply a
reflection of the “‘contamination” of normal memory-impaired
individuals and those with early AD remains unresolved.

Neuropathological data are limited, although MCI individuals
may have Alzheimer-type pathology intermediate between those
with AD and normals®. Another candidate for the cause of any
hippocampal damage during ageing would be excessive cortisol
excretion associated with ageing, which is known to be toxic to the
hippocampus in animals and possibly in humans®*2°, These
remain important avenues for future research. However, other
possibilities exist for the neurobiological basis of memory and
other cognitive impairments in healthy individuals. Generalized
brain atrophy is known to occur with ageing?’?, whilst an
increase in white matter burden, presumably reflecting vascular
pathology, occurs and has been linked with cognitive impairment
in some studies®.

CONCLUSION

Despite the hippocampus being central to new learning in humans
and the evidence that memory impairment and hippocampal
changes occur with ageing, further evidence linking the two is still
needed. Undoubtedly, new views on hippocampal function and
topographical organization, the better definition of the role of
other structures, such as the parahippocampal gyrus and frontal
lobe, in different memory functions, combined with further
longitudinal clinical, electrophysiological, imaging and patholo-
gical studies, will provide a clearer answer to this important
question in the near future.
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Neuroendocrinology of Ageing

R. A. Burns and Mohammed T. Abou-Saleh
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INTRODUCTION

Neuroendocrinology is the study of interactions between the
nervous and endocrine systems. Such interactions occur via
complex mechanisms involving the cerebral cortex, limbic system,
brain stem, hypothalamus, pituitary and periphery with regula-
tory feedback by many hormones to the pituitary, hypothalamus
and probably higher centres such as the hippocampus. Observa-
tions of neuroendocrine dysfunction and disorders of behaviour
have helped to improve our understanding of mental illness and
will be discussed later in this chapter.

Despite a surge of research over the last 25 years, many gaps
remain in our understanding of neuroendocrinology, especially
that of central secretion and neural control of hormone release.
The complex interrelationships between monoamines, neuropep-
tides and hormones have not been elucidated!. Hormones such
as insulin and cortisol, once thought to exist only peripherally,
are now believed to have central functions as neurotransmitters
or neuromodulators’>. Neuropeptides such as opioids and
vasoactive intestinal peptide (VIP) are found centrally and
peripherally and some, such as thyrotropin releasing hormone
(TRH), can be secreted from the same nerve terminals as
classical neurotransmitters, thus also acting as neuromodula-
tors’. Some neurotransmitters, once thought to act solely via
the hypothalamus, may directly affect the pituitary, bypassing
the hypothalamus®*. The hypothalamus remains the fulcrum of
neuroendocrine activity. In response to primarily central
stimuli, the hypothalamus acts either: (a) via release of
neuropeptide releasing or inhibiting factors into the portal
circulation to the anterior pituitary; or (b) via the direct release
of neuropeptides to the posterior pituitary. Thus adrenocorti-
cotrophic hormone (ACTH), thyroid stimulating hormone
(TSH), growth hormone (GH), follicle stimulating hormone
(FSH), luteinizing hormone (LH) and prolactin are released
from the anterior pituitary and vasopressin (antidiuretic
hormone (ADH)) and oxytocin from the posterior pituitary.
There is an intricate multilevel system of feedback mechanisms
between adjacent and even distant steps in the process of
hormonal secretion. Description of peripheral endocrine effects
are beyond the scope of this chapter.

Like other systems, the neuroendocrine system undergoes a
degree of decline during senescence, although by varying
degrees and different mechanisms. Ageing may affect the neural
control of hormones; the endocrine cells themselves, their
hormones, hormone receptors and post-receptor events in target
cells’. Most commonly there is a reduction in receptor cell
numbers but hormone-receptor coupling mechanisms have also
been implicated®’. As some symptoms of hormonal disorder

mimic the symptoms of advancing age it is not surprising that
the hypothalamus and endocrine system have been linked as
causative agents to the ageing process. Such organ system-based
theories of ageing assume the presence of an “organal pace-
maker” for ageing which initiates the chain of events seen in
senescence®. The failure of organ systems, with the loss of
homeostasis, is important to many of these theories. Some ideas
have focused on more peripheral endocrine glands, e.g. the
hypothyroid hypotheses, but there has been a more recent shift
to central structures, such as the hypothalamus’. Dilman and
others have proposed that an elevated hypothalamic threshold
to negative feedback is an important element in the “deviation
of homeostasis” after the completion of growth, and that a
relative hypersecretion of, among others, growth hormone
renders the internal environment inconsistent with survival by
altering glucose and fatty acid metabolism and resulting in
vascular disease, diabetes mellitus and other forms of morbid-
ity!®. Work by Frolkis er al'' in Kiev has shown that the
hypothalamo—pituitary axis plays a role in the regulation of
RNA synthesis and in the induction of some enzymes of
carbohydrate and protein metabolism. They found that these
functions deteriorated with age and their work suggests that
homeostatic and repair mechanisms may be influenced, which
gives some support for an aetiological role for the neuroendo-
crine system in ageing. Possibly a more integrated theory
involves a more circular mechanism. Genetic programming
combines with the internal and external environment to result
in impairment of all cells with ageing, including cells of the
endocrine system. Impairment of the endocrine system alters
homeostatic function and thus accelerates impairment of the
remainder of the organism* Given the complexity of the
interrelationships within the internal environment, it is unlikely
that the debate generated by these theories will be resolved in
the near future.

Much of the initial research on ageing and endocrine function
was with animal studies which, although helpful, may not be
entirely applicable to humans, as there are important differ-
ences'>!3. However, techniques such as immunoassay have
enabled us to measure hormone levels directly in humans, but
even with this technique a high level of quality control is essential,
as is the reliability of measurement. In human studies, too, we
must remember that most samples are cross-sectional and we are
therefore measuring age differences rather than age changes;
longitudinal studies are therefore desirable. Nevertheless, in spite
of these difficulties, greater sophistication and reliability in our
measurement techniques, as well as the ability to synthesize
hypothalamic releasing factors, have enhanced our understanding
of neuroendocrinology and the effect of ageing.
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AGEING AND NEURAL CONTROL OF ENDOCRINE
FUNCTION

As previously mentioned, the neural control of hypophyseal
secretion is complex and involves both classical neurotransmitters
and neuropeptides, with good evidence that different neuro-
transmitter systems interact to modulate neurosecretion.
Noradrenaline, dopamine, 5-hydroxytryptamine (5-HT), acetyl-
choline, y-aminobutyric acid (GABA) and opioid peptides may all
directly affect hypophyseal secretion mechanisms, whilst chole-
cystokinin, vasopressin and other neuropeptides have facilitatory
or inhibitory roles'.

With ageing the secretion of neurotransmitters and receptor
binding and sensitivity are altered’>. Animal studies have
suggested that the facilitatory effects of Ca’>* in neurotransmis-
sion may be reduced!®. The overall brain content of noradrenaline
is reduced, with many hypothalamic noradrenergic nuclei showing
reduced noradrenaline concentrations with age, and adrenergic
receptor sensitivity also appears to decline!”. Dopamine receptor
numbers are reduced, especially in the nigrostriatum. Acetylcho-
line metabolism also shows reduction'® and, although reports of
reductions of brain 5-HT concentrations have not been fully
substantiated, there does appear to be a reduced amplitude of
circadian serotonin rhythm and a gradual decrease of 5-HT,
receptors with age in the cerebral cortex'®. It is likely that changes
occur in other neurotransmitter systems with ageing, further
altering the balance of neuronal control of endocrine function. In
addition, neuronal sensitivity to feedback loop mechanisms may
be altered, as reductions in the concentration of rat hippocampal
cortisol receptors have been reported®. Exactly how the effects of
ageing upon neural mechanisms alter the functioning of sub-
servient endocrine axes is not clear, but age-related changes in
each neuroendocrine axis will be described below, with reference
made to neural control mechanisms where appropriate.

AGEING AND HYPOTHALAMIC-PITUITARY
PERIPHERAL ENDOCRINE AXIS

Morphologically age-related changes of the hypothalamus and
pituitary are relatively minor. Calcification of the sella turcica
may occur and animal studies have suggested an increase in
intracellular lipofuscin, with a reduction in the volume of
neuronal end swelling as well as in the number of hypothalamic
neurosecretory granules?!. Fibrosis with loss of basophil cells—
hypophysis naviculare—may occur in the anterior pituitary.
Functionally, changes may be more pronounced and for the
sake of clarity we will deal with each hormonal axis separately, as
age-related change is differential.

HYPOTHALAMO-SOMATOTROPH-
SOMATOMEDIN AXIS

The secretion of growth hormone (GH) declines in ageing
humans?® with dampening of pulsatile GH release and loss of
sleep- and exercise-induced swings. In addition, provocation tests
suggest reduced GH reserve. The age-related changes, less
pronounced in females, are due at least in part to reduced
pituitary sensitivity to hypothalamic growth hormone releasing
hormone (GHRH) and reduction of somatotroph numbers.
However, reduction in sensitivity of a2 receptors is also implicated,
as evidenced by a blunted response to clonidine, an a2 agonist®.
Peripheral o2 receptor numbers have been found to be diminished.
Altered catechol aminergic activity has been implicated in rats as
administration of L-dopa reversed both mean and pulsatile GH
levels**. Somatomedin levels also fall, and it has been postulated

that reductions in GH and somatomedin may play a role in
osteoporosis and other degenerative diseases in the elderly?>20,

HYPOTHALAMO-HYPOPHYSO-THYROID (HPT)
AXIS

The HPT axis also undergoes changes coincident with ageing with
a balanced decline in thyroid hormone production and degrada-
tion”’. In the elderly male, the overall secretion of thyroid
stimulating hormone (TSH) is reduced and the response to
thyrotropin releasing hormone (TRH) is blunted. This reduction
is not marked and in females TSH levels may even increase with
age?. Pulsatility of TSH is maintained and, although results are
inconsistent more recent findings have suggested that diurnal
variation is also preserved?. Healthy ambulatory ageing subjects
show only a slight decrement in serum thyroxin (T4) levels.
Thyroid binding globulin levels are unchanged but serum
trilodothyronine (T3) concentration may be reduced by 10-20%,
partly due to the age-related reduction in conversion of T4 to T3,

HYPOTHALAMIC-PITUITARY-GONODAL (HPG)
AXIS

The HPG axis also undergoes gradual decline with age’'. In men,
primary testicular failure, possibly a result of reduced testicular
perfusion, leads to a gradual reduction in testosterone levels,
which becomes more marked after 60 years. Maximally stimulated
testosterone, free testosterone and tissue testosterone are also
reduced. Despite widespread variation, it is likely that such
change is purely related rather than due to sedentariness or minor
illness®2. Reduced testosterone levels and elevated oestradiol (as a
result of testosterone degradation in the skin and liver) may
account for feminizing features, such as gynaecomastia, which
may be seen in old men. Reduction of the feedback testosterone
results in elevated levels of luteinizing hormone (LH) and follicle
stimulating hormone (FSH) with age. However, sensitivity to
negative feedback is increased at the hypothalamic level. The
amplitude and frequency of pulsatile gonadotropin releasing
hormone (GnRH) and luteinizing hormone releasing hormone
(LHRH) are reduced, possibly as a result of neurotransmitter and
neuromodulator changes, and pituitary sensitivity to releasing
factors also appears to diminish. In ageing females, primary
ovarian dysfunction occurs with shortening of the cycle length,
depleted oestrogen and elevated FSH33. Qestrogen levels fall to
around 20% of the premenopausal level and then remain
relatively stable, with the primary source of oestrogens being
from androgen conversion in adipose tissue as ovarian androgens
continue to be secreted®. After the menopause, serum FSH and
LH levels greatly increase to peak between 51 and 60 years and
gradually decline thereafter. Animal studies have suggested
increased pituitary sensitivity to LHRH but in humans it is not
known whether the increased bioactivity of LH and FSH is as a
result of greater pituitary sensitivity or high LHRH levels®.

In both males and females, the production of adrenal androgens
is reduced with senescence. Although prolactin levels are elevated
in ageing rats and mice, it is unclear whether this is the case with
humans, although recent evidence suggests a slight increase in
elderly men and a slight fall in ageing women until the age of 803.

HYPOTHALAMIC-PITUITARY-ADRENAL (HPA)
AXIS

The HPA axis is the best known and most studied of the
neuroendrocrine axes because of its intimate involvement in the
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response to stress’’ (see below). Overall, findings suggest a mild
reduction, if any, in basal functioning but with an altered
regulatory capacity, an important factor in the stress response.
Plasma total cortisol, plasma cortisol binding, plasma and urinary
free cortisol and plasma ACTH are unchanged. Diurnal variation
of cortisol secretion persists but may occur later in the day. Both
ACTH and cortisol show decreased responsivity to provocative
stimulation in older individuals and a degree of loss of the
inhibitory feedback response®®. Several studies have shown
attenuation of the cortisol response to ACTH, possibly as a
result of altered functioning of ACTH-stimulated cAMP gluco-
corticoid receptors, whose numbers also diminish with age®.

POSTERIOR PITUITARY

Morphologically, animal studies have revealed subcellular
changes in the posterior pituitary. In humans, earlier evidence
suggesting non-alteration of posterior pituitary hormones* must
be tempered by the more recent evidence of a tendency to
increased secretion of vasopressin in the elderly with elevated
basal levels. Diminished secretion by ageing hypophyseal tissue is
offset by elevation of vasopressin levels as a result of a reduction
in renal tubule sensitivity to vasopressin*!. Animal studies suggest
that ageing may result in the loss of a particular group of
hippocampal cells normally inhibitory to vasopressin secretion.
Oxytocin levels also decrease with age.

AGEING AND STRESS

“Stress” may be defined in many ways but implies demands upon
an organism threatening to overwhelm it and resulting in a
physiological response. Human physiological responses to stress,
either physical or psychological, are characteristic and involve
initial adrenal medullary sympathetic activity which is later
superseded by activity of the HPA axis during the “adaptation”
phase. The HPA axis and its response to stress is outlined in
Figure 9.1. Thus, in situations of stress, there is centrally
stimulated hypersecretion of ACTH and cortisol, along with
facilitatory vasopressin. The HPA axis also plays a major role in
the homeostasis of stress and it has been postulated that it
achieves this by blunting the organism’s persisting and potentially
harmful physiological reaction to stress. The repeated actiological
linkage of stress to psychiatric illness has led over the last 25 years
to much investigation of the HPA axis in stress and psychiatric
illness, resulting in a mushrooming of the concept of
psychoneuroendocrinology or behavioural endocrinology and
the search for neuroendocrine markers for psychiatric illness.
The concept of the neuroendocrine interface as “the window into
the brain”, although not fulfilling initial expectations, has led to
neuroendocrinological techniques becoming powerful research
tools and valuable diagnostic aids in psychiatry*.

With ageing it appears that the physiological stress mechanism
becomes compromised and there is also evidence that stressful
stimuli can accelerate ageing®. At the neurochemical level, rat
experiments have suggested changes in monoamine metabolism
and poor habituation to stress occurring with increasing age*.
Such a loss of habituation may be a result of an age-induced
reduction of benzodiazepine binding sites*® (thus increasing
vulnerability to anxiety-induced mechanisms) or may be a
consequence of a reduction of inhibitory hippocampal cortisol
receptor numbers*®. Despite inconsistent findings there appears to
be a diminished maximal response of the HPA axis to stressful
stimuli, denoting a reduction in reserve capacity in ageing
humans.

Circadian rhythm
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Figure 9.1 The HPA axis and its response to stress. 5-HT, 5-
hydroxytrytamine; ACh, acetylcholine; NA, noradrenaline; GABA, y-
aminobytyric acid; CRH, corticotrophin releasing hormone; CCK,
cholecystokinin; AVP, arginine asopressin; VIP, vasoactive intestinal
peptide; ACTH, adrenocorticotropin; ADR, adrenal gland

AGE AND PSYCHONEUROENDOCRINE MARKERS

As a result of research carried out over the last 25 years, it is now
firmly established that mental illness is associated with a high
incidence of endocrine abnormality in both young and old. The
most commonly investigated endocrine axis in psychological
disturbance is the HPA axis, which in depression characteristically
shows hyperactivity with elevated circulating ACTH-cortisol and
non-suppression by dexamethasone, a powerful synthetic steroid
that, in normal individuals, inhibits the secretion of ACTH and
hence cortisol. In younger individuals, dexamethasone non-
suppression is not truly specific for depression and is common
in other affective psychosis and acute schizophrenia, with a lower
incidence in anxiety, panic disorder and anorexia nervosa®.
Dexamethasone suppression is also influenced by age (among
other variables), with the healthy elderly showing a tendency
towards non-suppression. However, non-suppression is more
pronounced in the elderly depressed and those with Alzheimer’s
disease. In the elderly, as in the young, the dexamethasone
suppression test (DST) is still a useful aid when used with careful
clinical assessment*. It is helpful in differentiating depressive
illness from minor psychiatric conditions and chronic schizo-
phrenia, and reports have also suggested uses in identifying
depressive pseudodementia and demented patients with depres-
sion®. In depression, the DST is a good predictor of long-term
outcome, with greater risk of relapse in non-suppressors®. The
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TSH response to TRH is also frequently blunted in depression but
once again there is considerable overlap with other psychoses and
there is an increased tendency to a blunted response in healthy
senescent individuals®. Reports that blunted TRH responses are
more pronounced in elderly depressives have not been entirely
confirmed®. Growth hormone response to clonidine, an o2
agonist, is blunted in depression, Alzheimer’s disease and ageing.
Recent data suggest that this blunting is again more pronounced
in elderly mentally ill subjects than in the normal elderly.

CONCLUSION

Overall, although it is only in recent years that neuroendocrine
function in the elderly has been studied in depth, it has been
established that significant alterations in function occur with
ageing in humans. Some of those changes may approximate
endocrine abnormalities observed in younger individuals with
mental illness, most notably depression. As yet our knowledge
remains limited in the realm of behavioural neuroendocrinology,
but such similarities in function of the aged and depressed have
led to speculation of some common mechanism underlying age
and mental illness. Hopefully research into such speculation will
provide further enlightenment.
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Neurophysiology of Ageing as Reflected by
Electroencephalogram (EEG) and Event-related
Potentials (ERPs)

D. H. R. Blackwood, W. J. Muir and H. Forstl*
Royal Edinburgh Hospital, Edinburgh, UK, and * Technical University, Munich, Germany

INTRODUCTION

The electroencephalogram (EEG), which represents the electrical
activity of the brain as recorded from electrodes placed at various
positions on the scalp, is essential for the diagnosis of the
epilepsies and the study of sleep disorders. It can also be a useful
non-invasive aid for the detection and localization of structural
brain abnormalities and the diagnosis of diffuse encephalopathies
in patients with fluctuating levels of consciousness. Many of these
conditions are common in the elderly population and it is
therefore important to have a full understanding of the effects of
normal ageing on the EEG, so that the significance of abnormal
findings in elderly subjects can be more clearly interpreted.

ROUTINE EEG

Using standard procedures', electrodes, prepared with conductive
jelly, are placed on the scalp and positioned in rows over frontal,
temporal, parietal and occipital regions, according to the
International 10-20 System?. Most recording equipment permits
an easy selection of different montages of electrode pairs and the
filtered and amplified potential differences between pairs of
electrodes are then recorded on paper trace (QEEG) and stored
for quantitative analysis. Recordings are usually obtained from
several scalp regions and under different physiological conditions.
The resting EEG is recorded with the subject’s eyes open and for a
period with the eyes closed to test the responsiveness of
background activity. Routine inspection of the EEG waveform
takes account of changes in frequency, amplitude and response to
activation procedures such as hyperventilation, which may be
employed to accentuate certain EEG abnormalities. The presence
or absence of paroxysmal activity will be noted. For the detection
of brain abnormalities, changes in frequency are generally more
reliable than changes in amplitude. By convention, four frequency
bands are described: EEG waveforms in the range 8—13 Hz denote
the alpha range, which is commonly observed in occipital brain
regions of young persons during wakefulness when the eyes are
closed (alpha is attenuated by visual attention). There is wide
normal variation in the alpha rhythm, and slowing occurs with
normal ageing, delirious states and metabolic disorders. If
frequencies greater than 13 Hz are present, the EEG is said to
show beta rhythm. Such fast activity may be found in normal
people but is also increased by some drugs, including benzodia-

zepines and barbiturates. At the lower end of the spectrum,
activity in the range 4-7 Hz is termed theta. Theta activity can be
marked in young children, becoming less by the time of puberty.
Frequencies below 4 Hz are grouped as delta activity. Theta and
delta activity occur during sleep and are commonly found in
neurological disorders whose slow wave abnormality may only be
diffusely recorded, as, for example, in encephalopathies. Such
slow wave bands also prevail when localized at electrodes
overlaying space-occupying lesions.

THE ORIGIN OF THE EEG

The scalp-recorded rhythmic activity of the EEG is believed to be
generated in the cerebral cortex, especially in large pyramidal
neurones orientated vertically toward the surface of the scalp.
However, rhythmic activity arising in subcortical regions, in
particular in the thalamus, can be imposed on and modify the
activity of these cortical cells via thalamo-cortical projections®*,
so that the scalp-recorded EEG reflects changes in both cortical
and sub-cortical structures. Much of the EEG variation usually
detected can be attributed to hereditary factors. The early twin
studies by Lennox et al.’, showing that brain electrical cerebral
activity is strongly influenced by genetic factors, have been amply
confirmed®’.

EEG CHANGES WITH AGEING

The most widely reported changes in the EEGs of elderly subjects
are the slowing of alpha activity and the onset of focal theta and
delta waves over the temporal regions®!2. The changes are
complex, as they affect the alpha, the slow wave and the fast
frequency bands regarding both power and topographic distribu-
tion!315. Other reported changes corresponding to age include a
much diminished slow wave response to hyperventilation and an
increase in the occurrence of spike paroxysms in elderly subjects
with no clinical evidence of a seizure disorder.

It is not clear, however, which if any of these changes are the
result of a neuronal ageing process per se, rather than being
manifestations of mild subclinical degenerative brain disease,
including, for example, cerebrovascular disease, which is more
common in the elderly. Quantitative EEG changes of power or
complexity can be employed for highly successful statistical
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discrimination between demented patients and elderly con-
trols!®!7. Subtle cognitive impairment has been related to the
presence of EEG abnormalities in some groups of otherwise
healthy elderly subjects, supporting the view that many of the
changes found in the EEGs of elderly subjects are due to specific
subclinical pathologies'®. No changes are observed in highly select
groups of ‘successfully aged’ individuals'#!°.

NORMAL AGEING

In an early study on an elderly population, Silverman et al.*
recorded EEGs of 90 healthy subjects aged over 60 and reported a
diffuse slowing of the background rhythm in 26% and focal
abnormalities in 43% of the subjects. These findings have been
confirmed more recently!'®?"?2, The slowing of the alpha rhythm
with age was clearly demonstrated by Hughes and Cayaffa?*, who
recorded the EEGs of 420 subjects aged 5-80 years. All subjects
had been hospitalized and had undergone extensive neurological
assessment in order to exclude the presence of brain pathology. In
this group, the alpha peak frequency, which, up to the age of 60,
had been between 10-11Hz, fell to 9-10 Hz in subjects aged over
60. Some authors, however, claim a decreased slow and an
increased fast activity with ageing?®. The annual changes in non-
demented elderly are minimal compared to the alterations of
alpha and theta power in demented individuals®. There is no
correlation between alpha and theta power and the degree of
brain atrophy in the non-demented elderly?.

Hubbard et al.*” examined the EEGs of 10 centenarians aged
100105, seven of whom were healthy, with no clinical evidence of
degenerative brain disease. In this group, posterior dominant
rhythms were in the lower part of the alpha range, and slow wave
foci over temporal regions were common. These changes were
similar to those found in subjects aged 80, and the study provided
no evidence for a progressive decrease in alpha frequency or for
an increase in focal temporal slow waves in subjects aged 80—100
years.

Changes in the EEG of elderly subjects, which have been
attributed to early cerebrovascular insufficiency, include a
diminished response of slow-wave activity to hyperventilation
and the development of focal abnormalities, particularly over the
anterior temporal regions. In a young person, hyperventilation for
a period of 3 or 4 minutes usually produces a gradual increase in
diffuse slow activity in the theta and delta range, which settles
back to standard level within approximately 1 minute after
cessation of over-breathing. This response is age-dependent and is
most striking in children, who display delta activity at very high
voltages. In contrast, old people show diminished or absent
response to over-breathing, which may, in part, be due to
diminished alteration in Pco, when hyperventilating®?.

Bursts of rhythmic theta activity over the temporal regions
frequently appear in late adulthood, and these are associated with
cognitive and memory deterioration'®?%, In a recent study, Visser
et al®® measured the EEG and performed computed tomography
(CT) brain scans in a group of clinically healthy subjects aged 65—
83 years. In this group of elderly subjects, those with focal EEG
delta wave activity, recorded over the left anterior temporal
region, performed poorly on neuropsychological tests of word
fluency (thought to address temporal lobe function) and also had
significant ventricular dilatation measured on the CT scan. It was
concluded that such left-sided temporal slow-wave abnormalities
found in the EEGs of some elderly subjects may be a valuable
early indicator of temporal lobe pathology.

The probability that the EEGs of average adults do not change
much throughout life and may, indeed, be relatively normal in
otherwise healthy centenarians is thus raised?’. The slowing of
EEG frequency with age could be explained by changes in

cerebral blood flow. Regional cerebral blood flow shows a strong
inverse correlation with the appearance of EEG slow waves and is
directly correlated with posterior alpha activity’®3!. A direct
causal relationship between a reduced cerebral blood flow, an
increase in slow waves and a reduced alpha frequency in the EEG
of elderly subjects could, therefore, be postulated™.

EVENT-RELATED POTENTIALS (ERPs) AND
AGEING

Electrical cerebral responses to discrete stimuli, such as visual,
acoustic or contact stimuli, cannot, by and large, be detected in
the scalp-recorded EEG. Electrical response to such events is
small in comparison to their cerebral background activity, and
averaging techniques are required for their visualization. Such
techniques have proved of enormous value to neurologists and
psychiatrists studying brainstem and higher cerebral function, by
permitting the detection of tiny voltages generated in response to
specific stimuli. To extract the time-locked activity generated by a
given stimulus, a repeated series of stimuli is presented, and
epochs of EEG, captured after each presentation, are summed and
standardized/averaged. The random background EEG will tend
to decrease in amplitude on summation, whereas the desired
event-related potential will remain the same in size.

EXOGENEOUS EVENT-RELATED POTENTIALS

ERPs offer a means to assess peripheral nerve and brainstem
function by using different sensory modalities. Early evoked
potentials, generated within about 80 milliseconds (ms) after a
stimulus, are described as exogenous because they seem to depend
on the nature of the stimulus itself rather than any subjective
response the subject may make to the stimulus. Auditory
brainstem potentials, generated within the first 10ms after a
clicking sound, are evoked in a routine procedure to provide
information about the functioning of auditory nerve and
brainstem structures in the auditory pathway. Somatosensory
event-related potentials (ERPs), evoked by electrical stimulation
of, for example, the median nerve at the wrist, include the median
nerve action potential, recorded at the brachial plexus, and
activity generated in neurones of the spinal dorsal horn and dorsal
column. Later peaks probably reflect activity in the medial
lemniscus and primary somatosensory cortex. Early visual evoked
responses to light flashes reflect activity in the visual path between
the retina and the visual striate cortex.

From the second to the ninth decade of life, there is a linear
increase in the latency of exogenous potentials’?. The latency of
the median nerve compound action potential, recorded at the
brachial plexus (the ‘N10 waveform’), increases from an average
of 10ms in the second decade to approximately 12ms in
octogenarians. With few exceptions, a similar rise in latency
with increasing age is found in all exogenous potentials of all three
sensory modalities addressed and renders age corrections clini-
cally important. The central conduction time of auditory evoked
potentials (AEPs) increases by 1-4 ms/year, the latencies of visual
evoked potentials (VEPs) by 2-4 ms/decade after age 40 years™.
Many age-related anatomical, physiological and biochemical
changes may contribute to the slowing of nerve conduction
implied by these latency delays.

ENDOGENOUS EVENT-RELATED POTENTIALS

ERPs generated more than 80 ms after a stimulus may reflect the
psychic condition of an individual. Such responses are termed
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“endogenous” because their latency and amplitude are hardly
influenced by the physical characteristics of the stimulus such as
its intensity or frequency, but reflect how attentive the subject is.
They also give an indication of the degree of complexity inherent
in a cerebral cognitive or memory operation performed on
exposure to a stimulus. The P300 response is one endogenous
ERP that has been extensively studied, as it is thought to reflect
the mental processes of selective attention, learning and memory.
To generate a P300 response to an auditory stimulus, the subject is
required to attend to a series of low-pitched (non-target) tones,
randomly interspersed with high-pitched (target) tones. The
recognition of these target tones generates a positive potential,
which can be recorded widely over the scalp at approximately
300ms after the auditory stimulus. The P300 response to the
target stimuli is much more explicit, and it is generated only when
the subject concentrates on the task; its amplitude is thought to
reflect the level of attention and its latency the processing time
involved in the recognition of a target tone.

EFFECT OF AGE ON LONG LATENCY
EVENT-RELATED POTENTIALS

The latencies of all endogenous event-related potential compo-
nents appear to increase with age from the second decade onward,
a fact that led to extensive research activity in relation to the
auditory P300 component®*!. Some authors have reported a
linear increase of P300 latency with age up to senescence with an
increase of 1-2ms/year. However, comparative studies, compris-
ing large numbers of controls, have found an exponential ageing
effect with a much higher rate of increase (of up to 4 ms/year) in
P300 latency in subjects older than 60 years as compared to
younger adults®’3%#1, P300 latency is also increased in the presence
of a variety of brain pathologies, including the dementias of
Alzheimer’s disease and cerebrovascular disease. In elderly
subjects, it is difficult to separate the effect of ageing per se from
the effects of subclinical degenerative or vascular changes on
endogenous event-related potentials, and this is equally true for
routine EEG. In a clinical environment, where P300 measure-
ments may be useful, for example in dementia and schizophrenia,
it is essential to carefully match individuals for age, particularly if
elderly individuals are concerned.
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Pharmacokinetic and Pharmacodynamic
Considerations in Old Age Psychopharmacology

Fabrizio Schifano
St George’s Hospital Medical School, Department of Addictive Behaviour and Psychological Medicine, London, UK

The elderly have the highest incidence of medical and psychiatric
disorders. These conditions frequently occur simultaneously and
are often chronic, lasting the lifetime of the individual. Conse-
quently, the elderly require more medication than younger
patients and even consumption of ‘“over-the-counter” drugs is
considerable among the aged'. Because of this multiple drugs
administration, they frequently experience adverse side effects.
Psychotropic drugs have often been involved in such interactions,
and cause twice the incidence of side effects in elderly patients as
they do in younger patients!. Drug interaction can produce a
change in the pharmacological effect of a drug by altering activity
at the site of action (a pharmacodynamic interaction), or by
changing the plasma concentrations of a drug (a pharmacokinetic
interaction), or both.

On the other hand, there has been a tendency of drug studies to
focus on younger age groups and to exclude patients with co-
morbidity or polypharmacy?. As a result, the generalization of
current drug trials is a problem in old age psychiatry. Moreover,
older adults respond less predictably than younger adults to most
medication and this unpredictability is particularly evident among
the frail elderly, who often suffer from central neurodegenerative
disorders?.

For these reasons, physicians treating patients with multiple
medications may be overly concerned about the potential risks of
treatment and deny the patient the chance of recovery®. Physicians
should, however, remember that response is generally good for
elderly people who have specific psychiatric disorders, as is the
case with major depressive episodes, and that the risks of leaving
the client untreated could be greater than the potential risks of
treatment.

Although treatment of the elderly may be complex, with some
knowledge of both the pharmacodynamics and pharmacokinetics
basics it is something that is both manageable and rewarding. In
this chapter, the changes in the effect of psychotropic drugs with
aging in general terms will be highlighted.

PHARMACOKINETICS

With aging, changes can occur in one or more of the different
pharmacokinetic parameters; absorption, distribution, metabo-
lism and excretion.

Absorption may be slower in the elderly or delayed in onset and
this is due to several factors: reduction in gastric pH, diminution
of the size of the intestinal absorption area, reduced mesenteric

blood flow (in general, the flow to all organs is diminished because
of a decreased cardiac output). As a final consequence, the oral
bioavailability of drugs may decrease in the elderly?.

Distribution is grossly influenced by the composition of the body;
the volume of distribution may be increased in elderly patients due
to a greater percentage of adipose tissue®. Most of the psycho-
tropic drugs (and especially sedatives, such as benzodiazepines)
are stored in fat tissues and this constitutes a contributory factor
for the significant elimination half-life increase that is usually
observed in the elderly. In fact, the elimination half-life is
determined by clearance (which is the rate of drug removal per
unit of plasma concentration) and by volume of distribution itself.
The higher the volume of distribution and/or the smaller the
clearance, the longer will be the elimination half-life. Moreover,
both the lean body mass and the bodily water’ are decreased, so
that ethanol (which is usually distributed across the bodily fluids)
will show a higher concentration in the elderly than in younger
groups®. Plasma protein binding is decreased in the elderly!
because albumin concentration falls significantly. As a result, an
increase in the free (non-bound) drug fraction in the plasma (the
one that is able to pass the blood—brain barrier, but also the one
that can determine the possible side effects) is observed. On the
other hand, distribution of drugs into the brain may be decreased
simply because cerebral blood flow (especially in arteriosclerotic
patients) is usually diminished.

Metabolism. For psychotropics (lithium being the only notable
exception), the most important metabolic processes are carried
out in the liver (and elimination of metabolites will be made with
faeces). As happens with most organs, the hepatic blood flow is
diminished with age. The metabolic transformation processes are
carried out by the microsomal enzymes in two different ways:
hydroxylation and demethylation (processes that are significantly
reduced with age) and conjugation with glucuronic acid (a process
that is relatively unaffected in the elderly). This explains, for
instance, the observation that benzodiazepines such as oxazepam
and lorazepam (their major metabolic pathways involve glucur-
onidation) do not show clinically significant changes in
pharmacokinetics with age®. On the other hand, chlordiazepoxide,
diazepam and all the other pronordiazepam-like compounds (i.e.
those that have N-desmethyldiazepam as the major metabolite)
will show an increase of elimination half-life with age. In fact,
these drugs are not metabolized by glucuronidation in the liver
and, as a result, administration of these compounds in the elderly
may cause a prolongation of action after a single dose and delayed
accumulation on multiple dosing in the elderly!’.
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Metabolic interactions usually take place in the liver and are of
special interest, as multiple drugs prescription is common in
advanced age. The genetically polymorphic cytochrome P450 2D6
(CYP2D6) is responsible for the metabolism of several psycho-
tropics. CYP2D6 activity does not change with age!'. CYP2D6
activity may be impaired by inhibitors such as paroxetine and
fluoxetine!?, which can result in non-linear plasma drug concen-
tration kinetics, as well as drug interaction when other drugs
metabolized by CYP2D6 (such as desipramine, nortriptyline,
neuroleptics, carbamazepine) are co-administered. Differently
from paroxetine, fluoxetine and norfluoxetine (fluoxetine major
metabolite), with sertraline the same pharmacokinetic parameters
are found in both the young and the aged. Moreover, sertraline
has much weaker inhibitory effects on CYP2D6'2.

Average dose adjustments for the aged can be derived from a
simple equation and mean pharmacokinetic parameters from
older and younger adults. However, individual dose adjustments
(large variations in the decline of organ functions is possible) can
be obtained from the drug clearance in a particular patient, where
clearance/fractional bioavailability may be calculated from the
area under the curve (AUC) of the drug in question.

Excretion. Advanced age reduces renal function®, with impor-
tant implications for lithium prophylaxis. The most important
pharmacokinetic change in old age is a decrease in the excretory
capacity of the kidney, so that the elderly should be considered as
renally insufficient patients’. Since lithium is excreted in the urine,
guidelines for lithium prescription recommend using a single
bedtime dosing regimen!3. Due to these considerations, an imple-
mentation of specialized clinics to manage and monitor elderly
patients maintained on lithium has been proposed and discussed.

PHARMACODYNAMICS

Provided that pharmacokinetic guidelines for these adjustments
are taken into consideration, the same plasma concentration is
achieved in the elderly as in the young adults. However, we are
frequently confronted with pharmacodynamic changes in old age
that alter sensitivity to drugs, irrespective of changes of drug
disposition®.

The central nervous system (CNS) is especially vulnerable. For
example, aging can alter the sensitivity of the GABA carrier to
some anesthetics (e.g. propofol and etomidate'*). Moreover, in a
well-known study'® the effects of a single 10mg dose of
nitrazepam were compared with a placebo in healthy young and
old people. Elderly people made significantly more mistakes in the
psychomotor tests than the young, despite similar plasma
concentration and elimination half-lives in both groups. The
difference is probably explained by an increased sensitivity of the
aging brain to the action of nitrazepam. It has been proposed!®
that, with advancing age, and prematurely in Alzheimer’s
dementia (AD), the declining mitochondrial ATP synthesis
increases GABA synthesis (a factor possibly responsible for
forebrain dystrophic axonal varicosities, losses of transmitter
vesicles and swollen mitochondria, markers currently regarded as
earliest signs of aging and AD). Moreover, the particular
vulnerability of the elderly to sedatives could be explained by
aging-related changes in the expression of the gamma (2S) and
gamma (2L) subunits in various brain regions, which suggest the
existence of aging-related changes in the sub-unit composition in
the GABA-A receptors, which in turn might lead to changes in
receptor pharmacology!’. Lastly, it seems that the activity of
GABA-A transaminase (an enzyme that degrades GABA to
succinic semialdehyde) is inhibited, which results in elevation of
GABA content in the brain in some age-related neuropsychiatric
disorders such as AD'S,

The elderly are particularly sensitive to drug-induced parkin-
sonism'®, which can reflect decreases with age in dopamine (DA)
turnover and the suggested??! age-dependent deficit of the
dopaminergic system, presumably related to a reduced number/
activity of nigrostriatal and mesolimbic neurons. In humans, an
age-related decline of binding of a ligand for dopamine
transporters, specifically to the striatum, has been found, at the
rate of 6.6% per decade??.

The response to agents with strong anticholinergic properties
(tricyclic antidepressants; classical antipsychotics) increases in old
age and may be accompanied by impairment of intellectual
capabilities, agitation and, ultimately, delirium?}. However, non-
demented elderly patients with psychiatric problems seem to
tolerate psychotropic drugs (with respect to the impact on their
cognitive competency) much better than patients with AD?*, Age-
related reduced responsivity of the cholinergic system in the
hippocampus has been well documented?, but also disturbances
in GABAergic/cholinergic interaction may play a key role in age-
related cognitive dysfunction®. During aging, higher affinity
nicotine binding in the frontal cortex and the hippocampal
formation decreases and these reductions may predispose the neo-
and archicortex to the loss of nicotine acetylcholine receptor
proteins observed in age-associated neurodegenerative condi-
tions?’.

Studies in humans and primates suggest that the aged brain is
prone to the degeneration of the locus coeruleus (LC)%; the
ascending dorsal noradrenergic bundle of the LC is involved in
cognitive processes such as memory, learning and selective
attention. Moreover, a profound noradrenaline depletion in the
pre-frontal cortex (an area involved in certain cognitive functions,
such as prevention of distractability by irrelevant stimuli) has been
described in the elderly®. Together with the partial loss of CNS
noradrenergic neurons, a compensatory activation of remaining
CNS noradrenergic neurons has been described®’, which can
explain the enhanced responsiveness (both in normal older
subjects and with patients with AD) to noradrenergic agents
such as yohimbine?!.

The central serotonergic system is also adversely affected by
aging, so that it has been proposed that possible reduction in
humans of 5-HT,, receptors and serotonin reuptake sites may
contribute to ethanol consumption, depression and cognitive
dysfunctions frequently seen in the elderly. These changes may
alter the effectiveness of serotonergic drugs®>*.

During the normal process of aging a number of changes in the
glutamatergic system (involved in processes such as motor
behavior, cognition and emotion), and especially a decrease in
the density of glutamate NMDA receptors, have been described’.
Glutamate interacts with other neurotransmitters to conform the
substrates of specific circuits of the brain that are relevant to
aging. Impairment of intracellular energy metabolism associated
with hyperactivation of glutamate receptors may contribute to the
neuronal death seen in neurodegenerative disorders®’; the extent
of glutamate neurotoxicity in the hippocampus is highly age-
dependent, with mature animals’ hippocampi more vulnerable to
glutamate-induced cell death.

On the whole, aging is associated with changes in the regional
brain chemistry and the brain multi-chemical networking profile
(MCNP). In fact, there is an increase in overall chemical
correlation in MCNP within and across all brain regions with
increased age. This increased correlation may reflect an adaptive
or compensatory response (possibly related to the elongation of
the dendrites with aging) to the reduced levels of regional brain
chemicals?’. Lastly, a diminished efficiency of the homeostatic
mechanisms has been described in the aging brain, in part because
of the reduced activity of various neurotransmitter systems.
Counter-regulatory processes are therefore reduced and reactions
to drugs may be increased?.
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PRACTICAL ISSUES

Bearing in mind the above-described pharmacokinetic and
pharmacodynamic changes of psychotropic drugs in the elderly,
a few principles could be recommended as prescribing guide-
lines3®: one should become familiar with a number of preparations
and preferably administer them; use as few drugs as possible
(including drugs for non-psychiatric conditions); ‘keep it as simple
as possible’: give written instructions; avoid depot-forms, the
treatment should be started in low dosages (1/5 to 1/4 of average
adult dosage) and slowly increased (no sooner than every 5-7
days*); the maintenance dosage is about 1/3-1/2% of average
adult dosage (‘start low and go slow’), but some elderly patients
might need and can tolerate full doses’. The times required to
reach steady-state therapeutic levels are longer.

Moreover, it ought to be emphasized that some psychotropics
are more suitable for the elderly than others. For the treatment of
affective disorders, tricyclic antidepressants are efficacious and
inexpensive, but SSRIs and newer antidepressants are better
tolerated and safer in overdose*!. With respect to the putative
diminished 5-HT responsivity in this population, the ability to
identify SSRI non-responders via 5-HT challenge in combination
with neuroimaging measures may have important clinical utility>.
Among the SSRIs, preference is possibly given to sertraline'?. The
selective MAO-A inhibitors have not been extensively studied in
the elderly, but they have definitely overcome the use of the
classical MAO inhibitors. Lithium is still the mainstay for the
treatment of bipolar disorders, but careful dosage and monitoring
of plasma concentration are necessarily required. On the other
hand, bipolar elderly patient responders to valproate ought to
achieve higher serum concentrations of valproate itself*.

The age-related changes in the pharmacokinetics and pharma-
codynamics of the benzodiazepines (still the most frequently
prescribed drugs for anxiety in the elderly) recommend prefer-
ential use of those agents that are metabolized via conjugation
(oxazepam); risperidone (which is better tolerated in the elderly)
may be used as an alternative. However, together with the sed-
ation increase, with a sedative/hypnotic prescription a cognitive
function decrease is observed in the elderly, with consequent risks
of falls and injury (especially if the diazepam-equivalent dosage is
higher and if the patient is prescribed with more different drugs)®.
According to some suggestions*, because of the high level of co-
morbidity between generalized anxiety disorder and major
depression in late life and the observation that anxiety is usually
secondary to depression, antidepressants constitute the primary
pharmacological treatment for many older people. For the
treatment of insomnia, both zopiclone and temazepam are to be
considered as effective hypnotics, but the first shows a superiority
on sleep architecture*>. New promising agents, such as cholecys-
tokinin-B receptor antagonists, seem to be specific, in aged
animals, for an improvement of sleep quality*®. For the treatment
of psychotic syndromes, due to the elderly extreme sensitivity to
parkinsonian side effects and to the anticholinergic properties of
the classical antipsychotics, attention is given to the newer
antipsychotics, but there is still a paucity of data. Clozapine may
be a useful drug but adverse effects can occur?’.

Notwithstanding the aforementioned I am in agreement with
Jovic*®, who stated that “psychotropic drugs cannot compensate
for the lack of human contacts, devotion and intensive relation-
ships, but complement them”.
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Normal Ageing—A Problematical Concept

D. B. Bromley
Department of Psychology, University of Liverpool, UK

INTRODUCTION

The word “normal” is used to refer to what is statistically normal,
that is within the average range. The range can vary somewhat,
say from the middle 50% of a normal distribution to perhaps the
middle 80%, depending upon one’s purpose. The word is also
used to refer to prototypical members of a category, members
with characteristics that best exemplify the category as a whole.
The word is used to refer to what is socially prescribed and
expected, such as the usual forms of appearance and behaviour
for a given occasion in a community. Another usage refers to a
standard pattern or sequence of events that have a high
probability of occurrence, such as impairment of vision and
hearing in later life.

NORMAL AND PATHOLOGICAL AGEING

With regard to human ageing, the word “‘normal” is used in all
the above senses, depending upon the context. In professional
gerontology, however, the phrase “normal ageing’ usually implies
the existence of a contrasting condition or process, Viz.
“pathological ageing”. Difficulties arise because normal ageing
and pathological ageing are conceptually interdependent. The
main historical landmark in attempts to distinguish between them
was the publication of Korenchevsky’s Physiological and Patho-
logical Ageing'. Korenchevsky drew attention to the fact that
some physiological functions in some elderly human subjects were
equal to or superior to those of chronologically younger subjects.
Psychological research into sensorimotor and cognitive perfor-
mance often reveals that some elderly subjects perform as well as
or better than the average younger subject.

On the basis of evidence that some individuals show relatively
little physiological impairment with age, at least until late life,
Korenchevsky inferred the existence of primary (non-pathologi-
cal) ageing. On the basis of evidence that other individuals show
substantially greater than average impairment earlier in adult life,
he inferred the existence of secondary (pathological) ageing.

These two inferences, however, are simply two versions of the
same argument, namely, that ageing is characterized by wide
differences between individuals. If we plot the distributions of
scores on physiological or psychological functions for several age
groups in a cross-sectional study, we often find considerable
overlap between even widely spaced age groups. If the distribu-
tions of performance scores for the same respondents at different
ages in a longitudinal study are compared, we usually find that
individuals tend to retain their position (rank order) relative to
other respondents. A minority, however, show decline relative to

their position at earlier ages. These are the people who appear to
exhibit pathological ageing. Thus, individual differences in normal
ageing tend to be maintained, even though there is a decline with
age, on average, over the period studied. These differences are
brought about by various causes, including genetic characteristics,
life-history events, life styles and environmental conditions.

Even among the community-dwelling elderly, there are wide
variations in physical and mental health and wide variations in
such things as living conditions, social support, stress and coping
strategies and health. In a multicultural society, the range of
differences between individuals at later ages is likely to be very
wide. The process of normal ageing is a social as well as a
biological process. That is to say, society prescribes or normalizes
various stages in the life cycle, so that there are typical ages for the
completion of full-time education, marriage (or sexual partner-
ship), parenthood, occupational status and retirement. Such
arrangements may change from one generation to the next.
This, together with secular changes in health, longevity, life styles
and so on, make the concept of “normal ageing” a moving target.
Flynn has reported substantial secular (cohort) effects on
measures of intelligence’. Consider how the contraceptive pill
and hormone replacement therapy have changed the life styles of
women. Consider also how drugs, AIDS, migration and economic
factors may affect ageing in sections of the population. These are
technical issues for demography and epidemiology.

It is possible to demonstrate general age trends and effects. For
example, the sex difference in longevity is well established; there is
a differential decline in fluid and crystallized psychological
abilities; anatomical and physiological functions have their
characteristic normal patterns of change with age. There are
some similarities between the normal (common) effects of ageing
and the effects of pathologies such as Alzheimer’s disease, as
shown by neurological and psychological tests. These trends and
effects are compatible with the view that ageing is the result of a
multiplicity of causes. They are not proof that there are two sorts
of ageing: pathological and normal (non-pathological)’. On the
other hand, there is the question of whether senile dementia of the
Alzheimer type or multi-infarct dementia are the end-results of a
normal intrinsic ageing process that would affect anyone who
lived long enough, or whether they are abnormal conditions
induced by genetic faults, life-history factors or specific extrinsic
causes, such as infection or exposure to noxious substances.
Genetic mutations increase with advancing age, and may affect
performance before the obvious signs and symptoms of disease.

The argument in favour of the notion that there are two sorts of
ageing—normal and pathological—is supported by evidence that
people suffering from identifiable pathologies, such as cancer,
heart disease or diabetes, have reduced life expectations and are
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functionally less competent in some respects (see van Boxtel et
al.’). Moreover, some of these disorders are age-related; some,
such as Simmonds’ disease, mimic the normal (usual) effects of
ageing. Individuals who survive to a late age do not have a history
of such disorders. The difficulty with this argument is that it is
circular: pathological conditions are conditions that increase the
likelihood of functional impairment and death; conditions that
increase the likelihood of functional impairment and death are
pathological. If an adverse effect commonly associated with age is
not attributable to pathology, then, by definition as it were, it is
“normal”. If the underlying cause is identified, it is then labelled
“pathological”. Diseases can be regarded as concepts rather than
entities (unless a cause can be found), in which case the distinction
between normal and pathological ageing is a matter of definition,
not an empirical issue. The empirical issue is how to identify and
deal with the many age-related causes of impairment, regardless of
whether they affect many people or just a few.

In order to demonstrate the existence of pathological ageing (as
distinct from pathologies that increase functional impairment and
the probability of death), we would need to show stepwise
discontinuities in age trends, or departures from the “normal”
distribution of differences in performance. Stepwise discontinu-
ities and bimodal distributions are not common in the sorts of
samples recruited for cross-sectional or longitudinal research in
ageing.

Defining pathology in terms of a marked deviation from
normal function means that the cumulative adverse effects of
ageing eventually become pathological relative to standards for
younger people but not older people—hence the view that there
are many normal old people but few healthy ones! Stoller reported
a tendency for older people to interpret their symptoms in terms
of pain, discomfort and interference with their activities, rather
than in terms of a possible medical condition’.

Improvements in living conditions, diet, exercise and medical
treatment have the effect of extending the average span of life, and
so have the effect of redefining what we mean by normal and
pathological ageing®. The distinction between the “young old”,
and the “old old” is now well established. Normal ageing can be
taken to mean that set of intrinsic age-related effects that
characterizes the adult life of people who occupy the middle
ground of a distribution of age at death, or that characterizes and
explains the average elderly person’s functional competence.
Pathological ageing can be taken to refer to the intrinsic age-
related effects that characterize people who die relatively young,
or who perform well below comparable people of the same age, as
a consequence of these effects. The problem here is to demonstrate
a causal connection between age-related ailments and the so-
called ““intrinsic” effects of ageing.

Normal or intrinsic ageing can be regarded as a species-specific
process of degeneration, subject to a degree of variability depending
upon initial genetic endowment and subsequent environmental
conditions. Pathological ageing is any substantial deviation from
the normal (standard or common) pattern of age-related changes.

THE CAUSES OF AGEING

When we examine the distribution of age at death for human
populations, we find a relatively “normal” distribution on which
is superimposed a ‘“‘tail” representing infant mortality, accidents
and premature deaths in early adult life. A normal distribution is
typically the result of a multiplicity of independent contributory
causes. The distributions of scores for physiological and
psychological functions, obtained from reasonably large samples
of the sort usually recruited in studies of ageing, tend to be
relatively normal. So the assumption is that these effects, too, are
the result of a multiplicity of independent causes. The aim of such

studies is to identify the factors that account for most of the
observed variation”®. In some research studies, gender, education,
health and intelligence account for a substantial part of the
variation in psychological performance, leaving chronological age
accounting for little.

The existence of trends and effects associated with chronolo-
gical age does not imply a causal agent—‘ageing”. As we have
seen, ageing is simply a convenient label for a variety of age-
related primary and secondary causes of impairment. Some of
these causes no doubt interact and produce many sorts of indirect
and long-term effects. For example, injuries, stresses, learning
experiences and many other eventualities can occur at different
ages. They may have different consequences because other age-
related changes have or have not taken place, and because of
differences in people’s biological, psychological and social
characteristics. In any event, given the complexity of the processes
involved in human ageing and the long periods of time over which
the processes occur, a considerable amount of “turbulence’ in the
effects of ageing is to be expected. Even small differences in initial
personal characteristics and circumstances could lead to wide
differences, in physical and mental health and performance,
between individuals at later ages.

On this view, older people who are physiologically and
psychologically very competent are simply those who have a
superior biological constitution, have suffered fewer or less serious
adverse effects from the many age-related causes of impairment,
and have been able to take advantage of circumstances that
promote health and well-being. People who survive to very late
life with high levels of physiological and psychological compe-
tence are sometimes referred to as a ‘“‘biological elite”. Such
people occupy, say, the top 10% of a distribution of physiological
or psychological performance. They are studied retrospectively in
the hope of identifying some of the factors that contribute to
longevity and functional competence in late life.

Older people at the other end of the distribution are those who
have not had the same benefits, and are regarded as suffering from
one or other of the disorders of late life. On this view, the elderly
who occupy either the upper or the lower tail of a relatively
smooth normal distribution are different only in degree, not in
kind, from those that occupy the middle ground. Of course, future
research may identify specific positive and negative factors that
will help us to account further for the observed variations in
longevity, health and performance.

BASIC RESEARCH AND INTERVENTION

Health, education and gender are important variables in basic
research in ageing. Controlling for them often substantially
reduces the effects of chronological age (the usual index of
“ageing”). It is possible to contrast the age trends in physiological
or psychological performance for subjects suffering from known
pathologies with the age trends for subjects free from such
pathologies. Rabbitt’ reports that when adults with diabetes are
compared with subjects who do not have diabetes but are
comparable in other respects, including intelligence, the diabetics
perform less well on measures of information processing. Rabbitt
also reports that moderate deafness can have a similar, indirect,
deleterious effect on information processing. This supports the use
of specific health measures as co-variates in research on ageing.
One of the difficulties in both cross-sectional and longitudinal
studies of ageing is that samples of older respondents are biased in
at least two ways. First, volunteer respondents tend to be
physically, psychologically and socially advantaged, relative to
non-volunteers of the same age. Sampling bias is a major obstacle
to research in ageing. It restricts our ability to generalize our
findings to the wider population. Second, older respondents, even
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older volunteers, are more likely than younger respondents to
have various physical and psychological impairments that
adversely affect their performance: for example, lack of exercise
may impair cardiac function; poorer vision or hearing may slow
reaction times and increase errors; social isolation may increase
anxiety or depression; disuse, as well as irreversible deterioration,
may impair performance, as in driving or playing games; training
and practice can help compensate for these losses. These and other
sampling biases mean that cross-sectional or longitudinal
comparisons are likely to be distorted. If we do not have data
on relevant background variables, then we cannot take them into
account when we try to interpret age-related effects on perfor-
mance.

A distinction can be drawn between research samples that are
actually representative of their age group, and samples of other
sorts. People who survive to later ages differ in a number of
ways—biologically, psychologically and socially—from non-
survivors. Thus, a representative sample drawn from an older
population is not directly comparable with a representative
sample drawn from a younger population. Matching members
of an older sample with members of a younger sample means
using samples biased with respect to the parent population. In a
longitudinal study, dropouts have the effect of changing the
population represented by the remaining sample.

Research samples consist of two main sorts: (a) volunteers
recruited by advertising, “snowballing” or other forms of gentle
persuasion; and (b) subjects recruited in ways that make it difficult
for them not to take part. In the latter sort of recruiting, the
benefits of participation are held to be of direct personal benefit,
or in the public interest, as with samples based on medical
registers. Risch et al.' report on the difficulties encountered in
recruiting “‘normal” volunteers for psychiatric research. System-
atic psychiatric screening, over the telephone, failed to exclude
25% of unsatisfactory volunteers, as judged by subsequent tests.
However, in a smaller subsequent study, a warning that
reimbursement would be withheld if their toxicology test proved
positive was effective. In reply, Halbreich confirms the need for
close examination of research volunteers, but raises questions
about how to achieve this, and about the ethical issues involved!!.
He also considers that screening normal volunteers should include
a family history.

Most psychological studies of ageing appear to assume, rather
than test, that their volunteers are “‘normal”, although there may
be routine mention of the fact that the respondents are free of
obvious physical or mental impairment. The usual assumption is
that volunteer samples are biased towards better-than-average
health, ability, education and social status. Todd er al.'> describe
ways of improving volunteer rates. Bromley (op. cit.) describes a
number of methodological difficulties encountered in research into
normal ageing, including the difficulties associated with sampling
and psychological measurement.

The effects of age, cohort and time of measurement are difficult
to disentangle. The method of age-matched controls is often used
to compare normal with pathological ageing. The problem here,
as in selecting a sample of normal respondents, is how to
determine which variables need to be controlled. There are
numerous biological, psychological, social and environmental
factors known or thought to be involved in ageing, and doubtless
many unknown factors. The onus is on the investigator to justify
the inclusion or exclusion of particular controls, and on the critic
to identify other possibilities. Research needs to move beyond
superficial and crude controls for gender, socio-economic status
and self-reported health. How this move is to be achieved is itself
a research issue (see e.g. Fox et al'3). Social groups that have
experienced specific long-term life styles, for example in relation to
diet, exercise, exposure to toxic substances, can be compared with
“normal” social groups in relation to ageing.

Interventions designed to improve the functional capacities of
the elderly have had some success but leave some questions
unanswered. A sense of control and efficacy appears to be an
important and modifiable personality characteristic in later life'*,
but intervention raises ethical and management issues. Physical
exercise is effective in improving physiological functions even late
in life, but prospective studies are needed to exclude the effects of
sample bias and lack of control subjects!’. Rubin er al.'® describe a
prospective study of the onset of dementia in apparently normal
elderly volunteers.

Training and practice on sensorimotor and cognitive tasks
improve the performance of elderly subjects, but improve the
performance of younger adults too. The effects may not generalize
much beyond the training task or persist long after training is
discontinued. The main point, however, is that performance on
the first occasion of an unfamiliar task (in a typical laboratory
study) is not necessarily indicative of practised performance on a
familiar task of the sort encountered in daily life!”'8. Recently,
more interest has been shown in the role of crystallized abilities
(acquired mental skills) in adult life'. Practice and experience help
to explain the maintenance of high levels of performance in many
normal old people.

The concept of normal ageing refers not only to humans but
also to other animal species, such as flatworms, rats and monkeys.
Plants, too, have their characteristic life cycles. Different strains
within a species have their characteristic, normal, patterns of
ageing. Selective breeding and treatments, such as dietary
restriction and brain chemistry, are used to explore the causes
of longevity and age-related pathologies.

It is impossible within the scope of a short article to do justice
to the numerous and diverse publications on ‘“‘normal ageing”
that a computer-assisted literature search can identify. The
concept of “normal ageing” can be used to refer to various
phenomena. The key question is, “Normal in respect of what?”

CONCLUSION

Normal ageing can be defined as a cumulative process of adverse
changes in physiological, psychological and social functions that,
in a general way, characterize average members of successive older
cohorts of adults. This process is at present irreversible and to
some extent predictable, but it produces a wide range of
differences between individuals in age of onset and rate of change.
To a limited extent, people can retard and ameliorate these
adverse changes.

Normal ageing is a ““socially constructed” concept, referring to
an accepted range of variation in the health, appearance and
performance of adults at different ages. It is also a “‘scientifically
constructed” concept, referring to research findings in gerontol-
ogy and other disciplines. Gerontologists find the concept of
pathological or abnormal ageing useful in identifying exceptions
to and deviations from the normal pattern, but the distinction
between normal and pathological ageing remains problematical.
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Cohort Studies

Patrick Rabbitt
Age and Cognitive Performance Research Centre, University of Manchester, UK

The word “cohort” originally designated a Roman military unit
but has now become a technical term in population studies as a
collective noun for any peer group, band or sub-set of individuals
under investigation. In current usage, a cohort is any group of
individuals who are linked in some way. This link may be
experience of common life events, such as particular pathologies,
or life transitions, such as menopause, or experience of a
particular historical event or socio-economic condition. In
gerontology the most common defining factor is age group, and
this should be assumed unless some other usage is specified. In
gerontology, “‘cohort” has become a more acceptable term to
specify chronological age than the often misused ‘‘generation”,
which has an equally precise and different meaning in studies of
kinship terminology.

Note that “age group” may be very loosely defined. For
example cohort members may have all been born, or died, in the
same week, month, year, decade or even century. The defining
boundaries of cohorts cause methodological difficulties because
the effects of age are confounded with those of birth cohort and
period. That is, groups of people born at the same time (birth
cohorts) are by definition all of the same age, and have all lived
through the same historical period. Groups of the same age (age
cohorts) are not necessarily born at the same time, and so may
have experienced different historical periods and events such as
wars, with attendant differences in social circumstances. Groups
of different ages (different age cohorts) also have not shared
particular historical events or periods and, to the extent that their
experience of a historical event has overlapped, they have been
affected by it at different ages.

Cohort analysis is the methodology of designing and analysing
studies to make inferences about the behaviour or condition of a
particular sub-group without the necessity for studying them
again after one or more successive time periods. It is now the most

common methodology used to study changes in behaviour or
attitudes, biological and cognitive effects of human ageing and
social, political and cultural change. Cohort analyses in develop-
mental and ageing studies are distinguished from longitudinal
analyses, in which the same birth cohorts are re-examined at
intervals over a period of time. A compromise is cross-sequential
analyses, in which different age groups and birth cohorts are
repeatedly re-examined and compared with themselves and with
others at different measurement points.

Unfortunately, although cohort analyses always allow us to
identify and study each of these effects, they do not provide any
direct way of examining all of them, independently, in a single
study. One reason for this is sampling variability. That is, any
cohort samples we can obtain and compare are unlikely to be
precisely comparable. A related difficulty, which usually guaran-
tees that samples in gerontological comparisons will not be
comparable, is sample attrition. As cohorts age, they lose
members and so alter in terms of their credibility as representative
samples of the populations from which they were initially selected.
The most important limitation on cohort analyses is that there is
no way to avoid confounding at least two of the three variables in
which we are usually interested: age, cohort and period. This
imposes very inconvenient restrictions on statistical analysis; for
example, in a multivariate regression analysis, all three variables
cannot simultaneously be entered as variables in a regression
equation. Although many attempts have been made, and much
has been written on the subject, there are still no statistical
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Cohort Studies

Patrick Rabbitt
Age and Cognitive Performance Research Centre, University of Manchester, UK

The word “cohort” originally designated a Roman military unit
but has now become a technical term in population studies as a
collective noun for any peer group, band or sub-set of individuals
under investigation. In current usage, a cohort is any group of
individuals who are linked in some way. This link may be
experience of common life events, such as particular pathologies,
or life transitions, such as menopause, or experience of a
particular historical event or socio-economic condition. In
gerontology the most common defining factor is age group, and
this should be assumed unless some other usage is specified. In
gerontology, “‘cohort” has become a more acceptable term to
specify chronological age than the often misused ‘‘generation”,
which has an equally precise and different meaning in studies of
kinship terminology.

Note that “age group” may be very loosely defined. For
example cohort members may have all been born, or died, in the
same week, month, year, decade or even century. The defining
boundaries of cohorts cause methodological difficulties because
the effects of age are confounded with those of birth cohort and
period. That is, groups of people born at the same time (birth
cohorts) are by definition all of the same age, and have all lived
through the same historical period. Groups of the same age (age
cohorts) are not necessarily born at the same time, and so may
have experienced different historical periods and events such as
wars, with attendant differences in social circumstances. Groups
of different ages (different age cohorts) also have not shared
particular historical events or periods and, to the extent that their
experience of a historical event has overlapped, they have been
affected by it at different ages.

Cohort analysis is the methodology of designing and analysing
studies to make inferences about the behaviour or condition of a
particular sub-group without the necessity for studying them
again after one or more successive time periods. It is now the most

common methodology used to study changes in behaviour or
attitudes, biological and cognitive effects of human ageing and
social, political and cultural change. Cohort analyses in develop-
mental and ageing studies are distinguished from longitudinal
analyses, in which the same birth cohorts are re-examined at
intervals over a period of time. A compromise is cross-sequential
analyses, in which different age groups and birth cohorts are
repeatedly re-examined and compared with themselves and with
others at different measurement points.

Unfortunately, although cohort analyses always allow us to
identify and study each of these effects, they do not provide any
direct way of examining all of them, independently, in a single
study. One reason for this is sampling variability. That is, any
cohort samples we can obtain and compare are unlikely to be
precisely comparable. A related difficulty, which usually guaran-
tees that samples in gerontological comparisons will not be
comparable, is sample attrition. As cohorts age, they lose
members and so alter in terms of their credibility as representative
samples of the populations from which they were initially selected.
The most important limitation on cohort analyses is that there is
no way to avoid confounding at least two of the three variables in
which we are usually interested: age, cohort and period. This
imposes very inconvenient restrictions on statistical analysis; for
example, in a multivariate regression analysis, all three variables
cannot simultaneously be entered as variables in a regression
equation. Although many attempts have been made, and much
has been written on the subject, there are still no statistical
methods that can clearly separate the effects of birth cohort and
period from the effects of ageing. Perhaps the most lucid and
helpful discussions have been by Costa and McCrae' and
Palmore®. The current consensus is that decisions must rest on
scientific judgement as to which two of the three possible effects
are likely to be important, so that the third can be omitted. The
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obligation to carry out exploratory data analyses to ensure that
the effect that is to be neglected is in fact, statistically unimportant,
should not need emphasis.

The inevitable confound between age, cohort and period effects
is awkward because it means that we cannot use this most
economical of all research strategies to solve all of the many
problems connected with ageing. However, bearing their over-
riding limitation in mind, it must be stressed that cohort analyses
are not merely an economical, but methodologically flawed,
substitute for laborious longitudinal studies. They rather provide
a means by which we can answer classes of questions that cannot
be approached in any other way. The fact that the cohorts need
not contain the same individuals is a statistical advantage as well
as logistical convenience. For example, it can be very useful to
sample quite different populations of the same birth cohort at
different times in their lives so as to make an intracohort trend
study. There are also unique advantages in comparing n quite
different age samples of a population recruited at successive
periods of time. This allows us to draw up what has become
known as a ‘“‘standard cohort table”, in which the different age
cohorts are ordered in rows, and the successive years in which
these different age groups were sampled are ordered in columns.
This allows us, at least, a rapid and convenient way to carry out
exploratory analyses of our data. We can pick out intracohort
trends, which become apparent by scanning down the diagonals;
that is, we can see how members of a particular age group
(whether represented by the same individuals followed over time,

or by quite different samples) are affected by both the passage of
time (and so, among other factors, by their own biological ageing)
and also by changes in the social, economic or epidemiological
contexts in which they were studied. Within each of these
sampling periods we can compare age cohort differences by
scanning down the columns. Finally, by scanning along the rows,
we can examine period effects which occur as one age cohort
replaces another.

No single technique of comparison, whether cohort analysis,
longitudinal analysis or even cross-sequential analysis, can
provide a universal methodological panacea. Rather, each can
solve problems that the others cannot approach, and none save us
the effort of carefully thinking through the questions that we wish
to ask of our data, and intelligently considering the implications
of the comparisons we must make to answer them. To study the
effect of ageing we must simultaneously acquire both cross-
sectional and multiple longitudinal data and interpret them as
sensibly as we can.
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Chronological and Functional Ageing
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Chronological age is the major descriptor by which aging is
defined. In an effort to characterize the dynamics and variability
of the aging process, recent approaches have used measures of
functional aging to reflect the observation that individuals may
function at a level above or below that expected for their
chronological age. The relationship between chronological and
functional age has implications for major questions of aging
research and public policy. Do humans have a fixed lifespan? How
can we maximize functioning for any given age? How is functional
aging associated with vulnerability to disease? Should retirement
be mandatory at a certain chronological age or should functional
age play a role in this decision?

CHRONOLOGICAL VS. FUNCTIONAL AGING

Chronological age is defined as time since birth; its effect is
analyzed in virtually all health studies and indeed in nearly all
areas of human research. Although chronological aging is
strongly associated with mortality and nearly all diseases, it
should not be viewed as an etiologic factor. It is rather a proxy for
numerous factors that change or accumulate over time, such as
cumulative exposure to toxins and trauma, changes in hormone
levels, immunological defenses and genetic repair mechanisms. A
great deal of work has gone into identifying factors that explain
the relationship between chronological age and susceptibility to
disease and dysfunction, but much of this relationship remains
unexplained. Identifying chronological age as a risk factor may be
of little value, not because age is not strongly related to disease
incidence but because an intervention to change one’s age is not
available. For developing prevention strategies, however, under-
standing an age association may be important, such as the finding
that bone loss accelerates for 10-15 years after menopause, slows
for a number of years, and again accelerates after age 75.

A number of different concepts, including functional age,
biological age and biomarkers of aging, have been developed
based on the observation that physiological measures and
functional performance show a range of values in a population
of a given chronological age. Functional age is a concept that rests
on the premise that a measure other than chronological age could
better reflect one’s position in the aging process. Although
biological and functional age have been defined differently, they
are frequently used interchangeably. In contrast to chronological
aging, which occurs at a universal fixed rate, functional aging has
been termed ‘‘non-chronological” because its rate may accelerate
or decelerate and, in fact, functional age may be greater or less
than one’s chronological age.

The concept of biomarkers of aging is particularly appealing
because it implies that there are biological measures that reflect
the rate of aging and that successful interventions on the aging
process would have an effect on these markers. It is unclear at this
time whether there is an underlying biological state of aging that
can be summed up as a single number that indicates how far along
in the aging process the individual has progressed. It has been
argued that aging is a complex, uncoordinated phenomenon that
can not be summed up in such a way'. Others believe that,
although a well-validated set of biomarkers does not currently
exist, there may be techniques developed that can work well as
general indicators of biological age?. The requirements of a
biomarker are not that it simply be different in persons or animals
of different ages but that, in a group of subjects of the same age, it
has a distribution of values that relates to other age-sensitive
traits, such as longevity>.

Much of the work done on functional aging has focused on
physiological changes that are part of normal human aging.
Another aspect of functional aging, which may be termed
“functional health status”, assesses functioning at the level of
the whole older person, describing how that person functions in
daily life. Functional health status has been found to be related to
chronological age, disease and a variety of other modifying
factors. Measures of functional health status have also proved
valuable for clinical and health services research’®. The USA’s
national goal to increase the span of disability-free life exemplifies
the high level of interest in the measurement of functional health
in recent years®.

FUNCTION VS. DISEASE IN CHARACTERIZING
OLDER PERSONS AND OLDER POPULATIONS

Understanding the functional aspects of aging has been an
important part of geriatric medicine for several decades. In the
medical model of disease, the clinician gathers symptoms and
signs, makes a diagnosis, and bases the therapeutic approach on
this diagnosis. Complementing this disease-orientated approach,
functional assessment provides an understanding of the impact
and consequences of the older person’s disease or diseases, giving
information on level of independence and prognosis, as well as
health care, rehabilitation and social needs. As aging research has
increased in recent years, the functional approach has played an
important role in its agenda.

Although normal physiological changes with aging may have
an impact on the older person, the far greater functional impact
comes from the effects of disease. A framework that represents the
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relationship between disease and disability is therefore valuable in
developing the concept of functional aging. The World Health
Organization has proposed a theoretical pathway progressing
from disease to impairment to disability to handicap’. An
alternative pathway, proposed by Nagi® and utilized by the US
Institute of Medicine’, progresses from diseases and conditions to
impairment to functional limitation to disability. An effort to
operationalize this latter pathway defines ‘“‘impairment” as
dysfunction and structural abnormalities in specific body systems,
“functional limitation” as restriction in basic physical and mental
actions such as ambulating, grasping and stepping up, and
“disability”” as difficulty in doing activities in daily life such as
personal care, household management, job and hobbies®.
Although these pathways have remained essentially theoretical,
increasing efforts are now under way to use empirical data to
document important steps along the pathway?®.

Disease severity and the co-occurrence of multiple diseases (co-
morbidity) play an important role in the process of disablement.
In a study using data representative of the older US population, it
was found that the prevalence of disability increased with
increasing number of chronic conditions, after adjusting for age
and sex!?. The synergistic effect of specific pairs of diseases on
disability has also been demonstrated. It is also clear that
intervening behavioral, environmental and social factors play an
important part in modifying the pathway along its entire course
and need to be understood more fully!!!2,

DOMAINS OF FUNCTIONING AND MEASURES OF
POPULATION DISABILITY

Functional aging is a multidimensional concept for which several
domains must be considered to adequately characterize the total
older person. Domains central to aging include physical, cognitive,
psychological, sensory and social functioning. In the older
population it is of value to separate the cognitive and psycholo-
gical domains, although at times it may be difficult to ascertain
whether cognitive impairment is related to a dementing disease or
depression. The importance of sensory impairments in limiting
overall functioning is receiving increasing attention in ongoing
gerontological research. Social functioning, critically important in
the lives of older persons, reflects the impact of the other domains
on interactions with family, friends and the community.

Physical functioning, to be the focus of the remainder of this
chapter, has traditionally been assessed through self-report of the
ability to perform specific tasks, including self-care activities such
as bathing and dressing (activities of daily living) and activities
necessary to maintain independence in the community, such as
shopping and food preparation (instrumental activities of daily
living)'315. In cases where individuals have severe physical or
cognitive impairment, proxies have been successfully employed to
assess functional status, although proxies who have limited
contact with the subject tend to provide less valid information'S.
Recently, performance measures of functioning, in which the
individual is asked to actually perform standardized tasks, have
been employed!”.

A number of national surveys have estimated the prevalence of
functional disability in the US population!®. The prevalence of
disability in activities of daily living (ADLs) in the non-institution-
alized population rises steeply with increasing age and is slightly
higher for women compared with men at the older ages (Figure
13.1)!. These rates do not reflect that portion of the population
residing in nursing homes, where it is estimated that over 90% of
residents require help with ADLs?. It is important to keep in mind
that, although chronological age is strongly related to disability
prevalence, many other factors, such as socio-economic status, have
large impacts on disability that are independent of age'>.
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Figure 13.1. Percentage of persons have difficulty or being unable to

perform one or more activities of daily living by age and sex, USA, 1995.
Activities of daily living include: bathing or showering, dressing, using the
toilet, getting in and out of bed or chairs, and eating, walking and getting
outside. Source of data: Second Supplement on Aging to the 1995
National Health Interview Survey

COMPRESSION OF MORBIDITY AND THE
MEASUREMENT OF ACTIVE LIFE EXPECTANCY

An important issue related to functional aging is the relationship
between length of life and the amount of time spent in the disabled
state. Life expectancy has increased very substantially in this
century. A consequence of this, which is just beginning to be
appreciated, however, is that escaping death during the early years
from infectious diseases and other causes may mean that many
more people survive to ages where they suffer from chronic
diseases, which can lead to long-term disability and loss of
independence. A major goal of gerontology is to increase
longevity without increasing the number of years spent in the
disabled or dependent state. Although the recent increase in
longevity is well documented, it is not now clear whether these
added years of life have been accompanied by years of health and
vigor or disease and disability. This question is of particular
concern in the coming century, when it is projected that there will
be continued increases in life expectancy and unprecedented
numbers of old and very old persons. The theory of compression
of morbidity predicts a future decrease in the number of years
with severe disease and disability?!.

An important tool for evaluating compression of morbidity is
what has been termed “‘active life expectancy” or “disability-free
life expectancy”??. Active life expectancy is defined as the average
number of years an individual at a given age will survive and
remain in the active, or non-disabled, state. Most analyses of
active life expectancy have employed the ADLs to define
disability, with active life expectancy calculated using life table
techniques which consider transitions from the active, non-
disabled state to both death and disability. The original analysis
of active life expectancy considered the transitions to both death
and disability as irreversible?2.

However, recent longitudinal studies of aging populations have
revealed that a substantial proportion of disabled persons make
the transition back to the non-disabled state. Methods to calculate
active life expectancy based on these kinds of changes, using
multistate life tables, have been developed?.

The relationship over time between life expectancy and active
life expectancy can be used to assess the occurrence of a
compression of morbidity. Three possible scenarios for popula-
tion morbidity in women are illustrated schematically in Figure
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Figure 13.2. Scenarios for change in average burden of population
disability level, 1997-2050. Compression of morbidity and alternatives

13.2. The total length of the bars in this figure represent life
expectancy observed for 1997 and projected by the Census Bureau
for 2050. The length of the unshaded segments of the bars
represents active or disability-free life expectancy, and the shaded
areas of the bars represent the average number of years in the
disabled state. In scenario 1, the onset of disability has been
postponed the same number of years as life expectancy has
increased, and the number of years spent in the disabled state is
unchanged from 1997. In scenario 2, there has been a compression
of morbidity. Finally, in scenario 3, although disability-free life
expectancy in 2050 has increased compared with 1997, it has not
kept pace with increases in life expectancy and there is an
expansion of population morbidity.

A vigorous debate over the prospects for a compression of
morbidity began with a landmark paper by Fries, in which he
made the claim that the compression of morbidity was inevitable
in the coming years?!. He argued that in all species the maximum
lifespan is fixed, that human beings are quickly approaching this
limit, and that with a stable life expectancy any postponement of
disease and disability would result in a compression of morbidity.
Although this logic is correct, others have pointed out that life
expectancy is probably not going to reach its maximum level for
at least the next half century and we must consider that any of the
alternative scenarios depicted in Figure 13.2 are possible in the
face of increasing life expectancy.

Repeat estimation of active and disabled life expectancy over
time using identical techniques in the same target population
would allow for a direct assessment of compression of morbidity,
but these data are not available. However, disability prevalence,
which is not equivalent to disabled life expectancy but reflects a
cross-sectional picture of the proportion of the population that is
disabled, can be estimated, and a great deal of attention has been
focused on longitudinal trends in disability. In the 1970s there was
some evidence of a rising prevalence of disability, but in the 1980s
rates appear to have declined®2S.

For example, Manton et al**?’ have reported an average
annual adjusted decline of 1.1% in the prevalence of a
composite measure of severe disability in the population aged
65 and over, from the US National Long Term Care Survey for
the period 1982-1994. Freedman and Martin?® reported similar
declines in a more specific measure of difficulty in walking or use
of mobility aids from the Survey of Income and Program
Participation: for example, the prevalence of disability defined
by this criterion declined during the 10 year study period from

30.6% to 27.2% at age 65-79 and at age 80 and over from
44.0% to 40.9%. Although there is a scarcity of longitudinal
data from other countries, similar findings have been reported?®
with only a few exceptions where rates have probably been
stable.

Possible causes of these declines in disability prevalence include
environmental changes making daily tasks easier®, more intensive
use of assistive devices?® and other social changes, including
attitudes to being active in old age. In addition, the proportion of
older people who have little education (a potent risk factor for
disability) has declined*-3. There is also evidence of declining
prevalence of some medical conditions in old age, especially
cardiovascular disease. Health risk avoidance and improved
diagnostic and therapeutic techniques will also have contributed.

The future burden of morbidity and disability in the older
population is of great concern to those involved in planning,
financing and delivering health care and social services. If current
rates of disabling diseases such as Alzheimer’s disease and hip
fracture remain unchanged, the numbers of older people with
these diseases will increase substantially in the next century3l.
Gaining an understanding of factors that have an impact on
functional aging is critical if we are to reduce the burden of
disability and achieve a compression of morbidity. Ultimately,
effective interventions must be developed to prevent the onset and
mitigate the consequences of diseases that lead to much of the
disability in late life.
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Health Expectancy: Monitoring Changes in Population Health

Carol Jagger
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The increasing life expectancies experienced by many countries
over the last decade have made the debate about the quality and
quantity of years lived at older ages particularly relevant for
conditions such as dementia, where the prevalence rises steeply
with age. Health expectancies were developed to address the
question of whether or not longer life is accompanied with a
decrease in the quality of life, and they extend the concept of life
expectancy to morbidity and disability by providing a means of
dividing life expectancy into life spent in various states of good
and bad health. Being independent of the size of populations and
of their age structure, health expectancies thus allow direct
comparison of the different groups that constitute populations:
sexes, socioprofessional categories, regions.

As health expectancy combines a life expectancy with a health
measure, there are as many possible health expectancies as health
measures; for example, disability-free life expectancy, active life
expectancy (based on independence in Activities of Daily Living),
healthy life expectancy (based on good perceived health) or
dementia-free life expectancy. Bone ef al.! reports values for these
and other health expectancies for the UK from two longitudinal
studies of older people (the Melton Mowbray Ageing Project and
the Nottingham Longitudinal Study of Activity and Aging) and
from national cross-sectional studies. Dementia-free life expec-
tancy at age 65 years has now been calculated for five countries:
France, UK, Belgium, Eire and The Netherlands®>. Despite
difference in life expectancies between countries (ranging for
men from 13.5 years in Eire to 15.4 years in France and for

women from 16.9 years in Eire to 19.7 years in France), women
can expect to live between one and two years and men between 0.5
and 0.7 years of their remaining life with dementia.

Today, estimates of health expectancy (generally disability-free
life expectancy) are available for 49 countries’, although compar-
isons across time and between countries are still problematic due
to the lack of harmonisation of measures and study designs.
REVES (Réseau Espérance de Vie en Santé: the International
Research Network on Health Expectancy) is an international
organization of researchers, clinicians and health planners
addressing these issues as well as developing and recommending
methods of calculation and furthering the use of health
expectancy as a tool for health planning.
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The increasing life expectancies experienced by many countries
over the last decade have made the debate about the quality and
quantity of years lived at older ages particularly relevant for
conditions such as dementia, where the prevalence rises steeply
with age. Health expectancies were developed to address the
question of whether or not longer life is accompanied with a
decrease in the quality of life, and they extend the concept of life
expectancy to morbidity and disability by providing a means of
dividing life expectancy into life spent in various states of good
and bad health. Being independent of the size of populations and
of their age structure, health expectancies thus allow direct
comparison of the different groups that constitute populations:
sexes, socioprofessional categories, regions.

As health expectancy combines a life expectancy with a health
measure, there are as many possible health expectancies as health
measures; for example, disability-free life expectancy, active life
expectancy (based on independence in Activities of Daily Living),
healthy life expectancy (based on good perceived health) or
dementia-free life expectancy. Bone ef al.! reports values for these
and other health expectancies for the UK from two longitudinal
studies of older people (the Melton Mowbray Ageing Project and
the Nottingham Longitudinal Study of Activity and Aging) and
from national cross-sectional studies. Dementia-free life expec-
tancy at age 65 years has now been calculated for five countries:
France, UK, Belgium, Eire and The Netherlands®. Despite
difference in life expectancies between countries (ranging for
men from 13.5 years in Eire to 15.4 years in France and for

women from 16.9 years in Eire to 19.7 years in France), women
can expect to live between one and two years and men between 0.5
and 0.7 years of their remaining life with dementia.

Today, estimates of health expectancy (generally disability-free
life expectancy) are available for 49 countries’, although compar-
isons across time and between countries are still problematic due
to the lack of harmonisation of measures and study designs.
REVES (Réseau Espérance de Vie en Santé: the International
Research Network on Health Expectancy) is an international
organization of researchers, clinicians and health planners
addressing these issues as well as developing and recommending
methods of calculation and furthering the use of health
expectancy as a tool for health planning.
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Life Satisfaction

Linda K. George
Duke University, Durham, NC, USA

Maddox and Wiley' suggest that the ‘“‘relationship between aging
and successful adaptation (variously ‘morale’ or ‘life satisfaction’
or ‘well-being’) is perhaps the most persistently investigated issue
in the social scientific study of aging”. This statement, made a
quarter century ago, remains true today. Life satisfaction is
variously viewed as a prime indicator of overall life quality, a
testimony to the importance of social structure and location for
person well-being and one component of “positive mental
health™?. Life satisfaction research also has helped to balance
the vastly overstated crisis orientation that characterized aging
research in the past’. This chapter examines several facets of life
satisfaction in later life: definitional issues, the epidemiology of life
satisfaction in later life, major determinants of life satisfaction,
mechanisms that may account for age differences in life
satisfaction, and some final comments about future directions
for life satisfaction research.

WHAT IS LIFE SATISFACTION?

Life satisfaction is most frequently defined as a global assessment
of life quality, derived from comparison of one’s aspirations to the
actual conditions of life*>. Because “life as a whole” or “life in
general” is assessed, a long-range time perspective and non-
specific life conditions are implied. Life satisfaction is one of a
number of concepts that can be subsumed under the more general
rubric of subjective well-being. Other indicators of subjective well-
being are happiness and mood. Two primary factors underlie the
distinctions among these concepts: the ratio of cognitive to
affective judgment involved and time frame. Although all
subjective well-being measures involve evaluation along a good—
bad continuum, life satisfaction is primarily a cognitive assess-
ment of the discrepancy between aspirations and achievements. In
contrast, happiness and mood are primarily emotional judgments.
In addition, happiness and mood are quite transitory, whereas life
satisfaction tends to be stable (although it is sensitive to major
events and changes in life conditions). Because it is a more
cognitive, stable phenomenon, life satisfaction has been a more
attractive candidate for the study of quality of life during old age.
Researchers have understandably been more interested in
relatively stable judgments of life quality than in indicators that
fluctuate widely over brief periods of time.

How life satisfaction is defined has direct implications for
methods that can be used to alleviate dissatisfaction. Dissatisfac-
tion represents a significant discrepancy between one’s desired life
conditions and one’s actual life conditions. Consequently, the two
major ways to reduce dissatisfaction are either to engage in goal-
directed behavior that brings achievements closer to aspirations or

to reduce aspirations so that they more closely match the actual
conditions of life. As we will see, older adults are especially adept
at using the latter strategy to sustain high levels of life satisfaction.

THE EPIDEMIOLOGY OF LIFE SATISFACTION

How satisfied are older adults with their lives? This question has
been investigated for 40 years, with consistent results. Studies of
samples of both older adults and of adults of all ages consistently
document that the vast majority (i.e. typically 85%) are satisfied
with their lives*’. Between the 1960s and the 1980s, the life
satisfaction of older Americans increased slightly relative to that
of the non-elderly®. In studies conducted during the 1960s and
earlier, older adults were somewhat less satisfied with their lives,
on average, than their younger peers. By the mid-1970s, however,
this pattern had reversed and has remained stable for more than
two decades.

DETERMINANTS OF LIFE SATISFACTION

What are the major determinants of life satisfaction during old
age? Research suggests that they fall into two primary categories:
(a) objective life circumstances and (b) personality traits and other
psychological characteristics.

Objective Life Circumstances

For all adults, regardless of age, the major determinants of life
satisfaction include attachments to social structure (especially
education, occupation and marital status), personal resources
(including health and income), involvement in and support from
primary groups (family and friends) and participation in mean-
ingful social and leisure activities*>-!!. Recent evidence indicates
that religious participation also is a robust predictor of life
satisfaction!!3,

Although the same basic set of objective life circumstances
underlie life satisfaction for all adults, the meaning and salience of
those determinants may vary across ages or stages of the life
course. What is highly important for a sense of well-being at one
life stage may be less relevant at another. For example, George,
Okun, and Landerman’ found that: (a) marital status is less
important for a sense of well-being among young adults than
among middle-aged and older adults; (b) income is most
important for middle-aged adults and least important for young
adults, and intermediate for older adults; (c) health is much more
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important for older adults than for middle-aged and younger
adults; and (d) social relationships are more important for
younger and older adults than for the middle-age®. The degree
to which the determinants of life satisfaction differ across age
groups merits further investigation.

Despite evidence that life satisfaction is strongly related to
objective life conditions, levels of life satisfaction typically remain
stable, even in the face of substantial change in its documented
predictors. It is true that significant social losses, especially
widowhood and the onset of disability, are associated with
decreases in life satisfaction. More surprising, however, is the fact
that levels of life satisfaction remain stable in the face of other
major changes in life circumstances. For example, although
retirement typically results in a 50% reduction in income, there is
no evidence that retirement and its accompanying reduced income
lessens life satisfaction'4. Indeed, life satisfaction can be sustained
in the midst of potentially devastating chronic stress, as
documented in a study of more than 500 family caregivers of
demented older adults. Among this sample of caregivers, the
average level of psychiatric symptoms was eight times greater than
that for random community samples, more than one-third of the
caregivers reported using psychotropic drugs, and nearly one-
quarter used alcohol on a regular basis to cope. Nonetheless, fully
80% of these caregivers reported that they were satisfied or very
satisfied with their lives—a figure only 5% lower than that
typically reported in random samples of American adults!>.

These findings testify to the distinctive character of life
satisfaction—Dby definition, life satisfaction refers to subjective
perceptions that go beyond the effects of objective life conditions.
We need to know more about the cognitive and emotional
processes that lead some older people who appear well off in terms
of their objective life circumstances to nonetheless find life
dissatisfying and burdensome. Similarly, we need to know why
it is that many older adults who are less well off than their younger
peers—and, indeed, than they were at younger ages—nonetheless
find life meaningful and satisfying!®.

Psychological Characteristics

One reason that life satisfaction may be overwhelmingly stable
and only partially reflect objective life conditions may be that it
reflects, in part, psychological characteristics. Several relatively
stable personality traits are significant predictors of life satisfac-
tion: neuroticism, extroversion vs. introversion, and openness to
new experience or cognitive flexibility!” . Other social psycho-
logical characteristics are related to subjective well-being as well.
For example, interpersonal trust is associated with higher life
satisfaction?’. Personal coping strategies also have implications
for life satisfaction. Selective optimization with compensation is a
coping strategy in which older adults who face limitations due to
health problems or diminishing social networks choose to increase
their commitments to specific life domains in order to compensate
for the inability to invest in other life domains. This strategy for
coping with age-related decrements is associated with higher levels
of life satisfaction than other coping strategies during late life?!.

EXPLANATORY MECHANISMS

Before examining potential explanatory mechanisms that underlie
subjective perceptions of life quality, another age difference in
reports of life satisfaction must be noted. There is considerable
evidence that older adults are satisfied with life conditions that are
objectively worse than those needed to produce perceptions of
equivalent life quality among middle-aged and younger adults®?.
For example, some economists have observed that older persons

often express satisfaction with levels of income that are substan-
tially below those required for minimally adequate food, shelter
and medical care?>?3. Three types of explanatory mechanisms
have been suggested as possible explanations for this pattern.

One possible explanation is aspiration theory which, as
previously described, has been the basis of most conceptualiza-
tions of life satisfaction. From this perspective, some scholars
argue that older adults are masters of the art of lowering
aspirations to meet realities. A related hypothesis suggests that,
because measures of life satisfaction focus on the long term, older
persons often view current deprivations as paling in comparison
to the dominant patterns of their lives?*?’. Although aspiration
theory can describe plausible ways in which older adults can make
peace with less than optimal life conditions, it cannot explain why
older adults are willing to lower their aspirations substantially
more than younger and middle-aged adults.

Second, other authors have suggested that younger adults use
aspiration—achievement comparisons in making judgments about
life satisfaction, whereas older persons assess the quality of their
lives in terms of perceived equity. Research by Carp and Carp?
suggests that young and middle-aged adults are satisfied when
their achievements closely match their aspirations. In contrast,
older adults are satisfied with life when they perceive their life
conditions as fair and just (i.e. as matching what they “deserve”).

Third, and similar to equity theory, is the theory of relative
deprivation, which posits that people will feel deprived only when
they see themselves as worse off than others to whom they can
appropriately compare themselves?’. There is strong evidence that
most older people see themselves as better off than the “average
older person”. According to relative deprivation theory, this kind
of social comparison will result in high satisfaction. Equity theory
and relative deprivation theory share the same problem noted
above for aspiration theory. Although each can provide a
plausible explanation for why older adults are often satisfied
with less than their younger peers, neither explains why many
older adults use these strategies to sustain high life satisfaction in
the absence of optimal life conditions and most young and
middle-aged adults do not.

FINAL THOUGHTS

Much has been learned from a half century of research on life
satisfaction. We know and can rejoice in the fact that most older
adults find life to be highly satisfying—as do most middle-aged
and younger adults. We know that there are robust relationships
between objective life conditions and perceptions of life quality.
To the extent that this is true, high levels of life satisfaction among
older adults confirm that older persons in modern societies share
with their younger peers the material and social resources that
make life enjoyable and satisfying. We also know, however, that
older persons often express satisfaction with levels of resources
that are below those necessary for quality of life. In this sense, we
cannot deny the possibility that older people are not as well off in
important ways as their subjective perceptions would suggest.
This possibility—this nagging doubt as to the meaning of older
persons’ reports of life satisfaction—raises two additional ques-
tions that merit increased scrutiny.

First, from a policy perspective, it is prudent to examine the
objective life conditions of older adults’ lives as well as their
ratings of life quality. We do not want, for example, to set
standards for the economic resources needed to sustain quality of
life on the basis of the thresholds that older people report if they,
in fact, report levels that are below those needed to sustain
adequate food, shelter and medical care. Similarly, we do not
want to ignore the legitimate health and mental health needs of
family caregivers of impaired older adults based only on the fact
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that most caregivers report that their lives are satisfying. A related
implication for policy analysis is the utility of life satisfaction
measures for assessing the effects of intervention. Given the stability
of life satisfaction measures in the face of all but the most major
changes in life circumstances, it is probably unwise to evaluate the
utility of an intervention on the basis of changes in life satisfaction.
Such measures may be so insensitive that meaningful changes in life
circumstances would be missed if life satisfaction were the only
outcome examined. Moreover, most interventions need not
improve life satisfaction to be demonstrably beneficial. For
example, interventions that prevent illness or help to alleviate the
functional consequences of illness need not improve life satisfaction
to be beneficial. It is enough that they make a demonstrable
difference in the incidence or functional consequences of disease.

Second, although it may be problematic for policy purposes that
perceptions of life quality often stray rather far from objective life
conditions, there is something admirable in the fact that most
older people find life satisfying despite deprivations in the material
and social resources so highly valued in modern societies. We need
to investigate the foundations of this phenomenon. Increased
understanding of this perplexing facet of life satisfaction is most
likely to occur if subjective experience more broadly becomes the
focus of investigation. In particular, increased attention should be
devoted to studying the life of the self in old age and the sources of
meaning that older adults attach to various life domains.

The 15% of the older population who are not able to sustain a
sense of well-being also should not be ignored. Although we know
that these older adults fare less well than their age peers on
measures of income, health, social bonds and leisure participation,
we know little else about them. We do not know, for example,
whether their dissatisfaction in old age is a life-long pattern or is a
response to age-related losses. Given the stability of life satisfac-
tion measures, we also know little about how to facilitate higher
levels of satisfaction among these individuals. Modern societies do
quite well at providing the social and economic conditions that
allow most older adults to find life satisfying. But we still do not
know much about how to change life satisfaction. Such knowledge
is of high priority, both for the practical purposes of promoting
life quality and for gaining a better understanding of its dynamics.

Finally, we must remember that there is important information
yet to be learned about life satisfaction. Life satisfaction is not the
key barometer of successful aging (as, unfortunately, some of its
advocates have implied). But it is important. It isimportant because
it reminds the scientific community that we should be interested in
enhancement as well as rehabilitation, in promoting the good life as
well as intervening to alleviate bad times. Life satisfaction matters
because it demonstrates that social, economic and psychological
factors are as important in understanding life’s triumphs as its
tragedies. Life satisfaction is important because it reminds us to
strive for health as well as the absence of disease and to invest in
mental health as well as the amelioration of mental illness.
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INTRODUCTION

In 1851 there were approximately 1 million people in Britain aged
65 and over, representing 5% of the total population, compared
with 9 million or approximately 16% in 1991 and a projected
11955000 in 2021'. The reasons for this demographic transfor-
mation, which is not unique to the UK, have been discussed
elsewhere in this book. One very visible manifestation of this
change in the structure of our population is the increase in the
number of centenarians. At the turn of the century, there were
only a handful of British centenarian subjects, 200 at most>. As
we enter the next millennium there are approximately 6000
Britons aged 100 or more?. One feature of population ageing in
the next millennium will be the “ageing” of the ethnic minority
populations of Britain, which will pose a new set of challenges’.
Instead of this demographic trend being welcomed as a triumph
for public health, population ageing is portrayed as an
impending social disaster. Increasingly over the course of this
century, old age has been depicted as a ‘“‘social problem”,
especially with regard to the health and financial consequences
of an ageing population*®. Consequently, research in social
gerontology has been dominated by the policy-makers’ agenda,
which perceived old age as a social problem. The bulk of
research has, therefore, concentrated upon defining and enumer-
ating the social problem and pathological aspects of ageing,
rather than on enhancing our understanding of ‘“‘normal”
ageing®. This is particularly true in the area of health and
medicine where, until recently, dementia was seen as a part of
“normal” ageing and where there are major debates as to how
we are to afford to pay for the health care of older people. It is
only recently that researchers have extended the horizons of their
research to include research into the non-pathological aspects of
later life.

One reason why the prospect of an ageing population is
perceived so negatively is because of the prevailing images of the
characteristics of the old age and older people generally. These
images, beliefs and stereotypes are then transferred to the whole
population. Stereotypes about the nature and characteristics of
old age and older people abound and reflect a societal ideology
which is predominantly youth-centred. To paraphrase the most
common beliefs about older age, older people are seen as socially
isolated, abandoned by their families, ridden with ill-health and
disease (indeed, old age is synonymous with ill-health and

disease), consuming excessive amounts of societies’ health and
social care resources and not contributing in any way to society
(i.e. being parasitic upon the young, vigorous working popula-
tion). Older people are further viewed as being inflexible, lacking
vigour, being incapable of learning and shunning innovation and
new technology. By inference, an ageing population is seen as
being stagnant, uncompetitive and unable to compete or innovate
as well as “young” populations. In the rest of this chapter we
consider how valid some of these stereotypical images are.

THE LIVING ARRANGEMENTS OF OLDER PEOPLE

One very prevalent image of later life is that of living in
institutional care. It is popularly believed that most older people
live “in care” (either in a residential or nursing home). Although
only approximately 5% of those aged 65+ live in some form of
institutional care, this percentage is widely perceived as being
much greater’. Even for the “oldest old”, those aged 90 or more,
approximately half are still living in their own homes in the
community®. For those older people living in the community,
another common image is the association of later life with
residence in “‘special” types of housing, such as sheltered housing.
Again this is a type of accommodation characteristic of only a
minority of older people, with approximately 10% of those aged
75 and over living in such types of housing!. Hence, we can
conclude that the majority of older people, some 70-99%
(depending upon age) live in the community and in “ordinary”
housing in the same way as the rest of the population. Home
ownership is the main form of tenure, with 68% of those aged 65
and over owning their own homes in 1996/97'. A further 27%
lived in accommodation rented from the public sector!. However
across the tenure groups, older people are more likely than other
age groups to live in older housing, which typically is in poorer
repair, lacking in standard amenities and adequate heating. This is
especially true for the minority of older people, approximately
10%, who live in private rented accommodation.

Within Britain, the post-war period has witnessed profound
and far-reaching changes in patterns of family formation and
household structure. In Britain in 1999, approximately 38% of
those aged 65+ lived alone compared with about 10% in 1945°.
Over the same period, the percentage of older people living with
their spouse only has increased to about 50% from 30%. There
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are, of course, important variations between men and women in
terms of living arrangements. At all ages, because of the
differential age at marriage between men and women and higher
male mortality rates, there are more women living alone than
men. For example, 26% of men aged 85 and over live alone,
compared with 49% of women of the same age'. Simultaneously,
the percentage of older people living in larger households of two
(or more) generations has decreased to about 10% of those aged
65 and over. Superficially the increase in “solo living” and
decrease in the multi-generational household is often interpreted
as evidence of the “rejection” of older people by their children and
other relatives. However, these changes in household composition
are, in fact, the result of much wider social changes, including the
trend for younger people to establish independent households on
or before marriage, geographical mobility, smaller families and
increased rates of marriage combined with the improved financial
resources available to older people, which allow them to express a
widespread desire for independent living in later life.

SOCIAL NETWORKS AND SOCIAL CONTACT

Older people are often portrayed as a socially isolated group who
are neglected by both their families and the wider social world. A
key factor in considering the social networks of older people is the
availability of kin and especially the marital relationship. The
cohort of older women who never married, the post-World War I
“spinster generation’’, has almost died out. Indeed, the percentage
of single (never married) women has deceased from 16% of those
over 80 in 1972 to 10% in 1999'. For the current population of
older people, approximately 7% have never married'. The
percentage of older people who are married varies markedly
between men and women. Up to the age of 85 and over, the
majority of men are married compared with 16% of women. For
women the majority of those aged over 70 are widowed. Hence,
for women the loss of a spouse can vastly restrict their social
networks. However, the vast majority (97%) report the existence of
close relatives and the presence of a close confiding relationship!®!!.
Generally the pattern of contact between older people and their
relatives and friends contradicts the image of neglect, as at least
75% of older people report weekly contact with relatives/friends!.
Amongst older women especially, friendship levels are both
extensive and important!>!3, Furthermore, research has consistently
demonstrated that only a minority of older people report that they
feel lonely, although this percentage does increase with age and
disability'* but is not synonymous with living alone!*. Older people
are also engaged members of society, as measured by their
participation in social, cultural and voluntary activities'.

HEALTH STATUS

Perhaps the most potent stereotype of all concerning later life
relates to the perceived universal prevalence of illness, disability
and infirmity. It is widely assumed that chronic ill-health,
incontinence and mental impairment is the norm amongst the
older age groups. How accurate is this image?

There are a variety of different ways of describing the health
status of any given population. One widely used index of health
status is mortality data. In Britain, mortality rates show a J-shaped
distribution, being high in the first year of life and then decreasing in
childhood. Rates then increase with age, so that 75% of deaths in
England and Wales of the approximately 500,000 deaths annually
were accounted for by those aged 65-+1°. In both Britain and the
USA there have been significant reductions in later life mortality
rates over the past four decades, which have contributed to
increased life expectancy in later life. In 1980, men and women

aged 85 could expect to live, on average, for another 4.3 and 5.8
years, respectively. By 1994 this had increased to 5.3 years and 6.8
years because of decreases in later life mortality rates’.

Whilst mortality data are useful, they tell us nothing about the
health status of those who have not died. However, morbidity
data are difficult to collect on a routine basis. One important
British source of such data is the General Household Survey,
which provides data about the prevalence of acute and chronic
health problems amongst the general population of older people
resident in the community. For acute self-limiting conditions
prevalence rates increase only slightly with age, from 10% for
those aged 1644 to 20% at age 85+ '°. Chronic health problems,
as measured by long-standing limiting illness, show a much
stronger age gradient, increasing from 12% of those aged 1644 to
53% at age 80+-91'%. Although there are variations in disability
prevalence estimates between studies, it is clear that chronic health
problems are not universal in later life. Again, the last decade has,
in Britain, been characterized by an increase in the number of
years an older person can expect to live “free from disability”!.
Hence, the increase in life expectancy has not been accompanied
by an increase in the amount of disability experienced by the
“average” older person.

Within the elderly population there are important differences in
health status, which largely mirror those of the population of
working age'>. For chronic ill-health, women show higher
prevalence rates than men of the same age. For example, at 80
and over approximately 48% of men and 55% of women report
that they have a long-standing limiting illness'. Furthermore,
there are significant differences in health status between the social
classes. At all ages older people from professional and managerial
occupations show rates of chronic ill-health which are signifi-
cantly lower than their counterparts from the manual occupation
groups'®. Expectation of life at age 65 for men also varies from
16.8 years for those from social class 1 (professional occupations)
to 12.6 years for those from unskilled occupations'. These
differences represent the continuation into later life of the well-
documented social class differences in health status observed
amongst the pre-retirement age groups.

There are significant methodological problems involved in
quantifying the prevalence of dementia and other mental health
problems in community samples. The varying methodologies and
samples used often account for the varying prevalence rates
produced by different studies. For both depression and anxiety
there appears to be little significant increase with age. Depressive
illness of clinical significance is observed in about 10% of those
aged 65+, whilst the prevalence of anxiety is about 11% in those
aged 65+ 1. For both conditions prevalence rates are higher in
women than men. Dementia prevalence and incidence increase
exponentially with age, regardless of the instrument used or
sample studied'’. A meta-analysis of 27 studies suggested that
dementia prevalence increased from 1.4% at age 65-69 to 38.6%
for those aged 90+'7. However, even amongst the oldest age
groups dementia is not universal.

For both chronic physical and mental impairment there are few
data about how prevalence rates may be changing over time.
Hence, in making comments about the health status of future
cohorts of older people, we are extrapolating current prevalence
rates. This may (or may not) be justifiable, as the health status of
future cohorts of older people may be improved as a result of
better living standards and access to medical care. There are two
major stances concerning future patterns of mortality. Fries!
argues that morbidity will be compressed into the last few years
of life, whilst the competing argument suggests that future
populations will show increased rates of disability as more and
more “frail” people survive into advanced old age?. Whilst we
cannot be certain if prevalence rates for chronic physical and
mental health problems will change, and in what direction, in the
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future, it is important to remember the limitations inherent in
applying current health prevalence rates to succeeding generations.

POVERTY AND SOCIAL INEQUALITY

In contrast to the traditional views of later life as a time of poverty
and deprivation'®, there has recently emerged the image of the
“Well-Off Older Person (WOOPIE)”. This image has portrayed
older people as a newly affluent group who are benefiting at the
expense of younger people. However, recent studies have illustrated
that, for the majority of older people, poverty remains the norm,
especially in advanced old age'. In Britain, one in three of those
living in poverty are older people and rates of poverty increase with
age, are higher amongst women than men and amongst those from
the manual occupation groups'®. The explanation of such high rates
of poverty amongst older people is the low level of state pensions,
the principal source of older people’s income, and the lack of access
by many older people to additional sources of income, such as
occupational and private pensions?®22,

PATTERNS OF FORMAL AND INFORMAL CARE

Older people are the main users of the formal health and social
care services provided in Britain®. However, despite this the majority
of older people do not regularly use formal care services. For
example, 19% of those aged 65+ use hospital inpatient services
annually, 6% are visited by a district nurse and 4% by a home help’.
Even for the potentially most vulnerable (those aged 85+ living
alone), the district nurse/health visitor is in contact with less than
15%?°. For most daily tasks that older people (and indeed other age
groups) need help with, the principal source of support comes from
the informal sector, usually either a spouse or children?®. Hence the
family is, as it always has been, the major provider of care to the
frail older person®. However, we still know little about the ties
within families that promote the development of the caring
relationship?®. There is comprehensive research evidence which
clearly shows that older people are themselves significant providers
of care to each other?® and younger age groups®.

CONCLUSION

The research evidence now available illustrates that the common
stereotypes of later life are both inaccurate and out of date. The
majority of older people live in the community, in their own homes,
and are integrated within a network of family and social relation-
ships. The health status of older people is considerably better than
the popular stereotypes, with chronic physical and mental impair-
ment far from universal, even in the very oldest age groups.
Furthermore, although older people do use the health and social
care services, the family remains their principal source of care.
Indeed, older people are major contributors to the provision of care.

Moreover, within this less pessimistic review of later life, it is
important not to treat older people as a single homogeneous
social group. The experience of later life is greatly influenced by
important dimensions of social stratification, such as gender, class
and, increasingly in the future, ethnicity. It seems likely that such
socially differentiating dimensions, especially ethnicity, will
become increasingly important in determining the experience of
future cohorts of older people.
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Do Life Events Seem Less Stressful to the Old?

A. D. M. Davies
Department of Psychology, University of Liverpool, UK

INTRODUCTION

Problems in defining, measuring and interpreting the impact of a
life event have been much discussed!?. Where events occurring to
older people are concerned, problems are compounded in that
typically, mental health researchers assessing event severity are
younger than the people assessed. A “‘social clock” view of
development, however, assumes that the impact of an event
depends on whether it is seen as normative or non-normative for
the stage of life. The paradox is that older people are generally not
the group that make the judgements of the severity of events
occurring to older adults. A study was therefore carried out to see
whether an elderly panel of raters accorded in judgement with a
younger panel of four professional raters trained in the Bedford
College LEDS scale, and whose ratings had been shown to be
consistent and reliable’.

METHODS

A group of 25 retired university and health service personnel was
recruited to rate the severity of the events and difficulties that
occurred to a sample of elderly rural people over a 12 month
period. The present results refer to the ratings made by a randomly
assigned subgroup of 10 (age range 65-82) who were thoroughly
trained in the LEDS procedures. Their ratings were compared with
those of a (non-elderly) psychologists’ rating panel. After training,
the panel met for six sessions over a 3 month period to rate 80 life
events drawn from a pool of 289 events, which had occurred to an
independent sample of 237 rural elderly people living in the
community. The events were drawn in a counter-balanced way
according to the consensus severity (threat) assigned to the
professional panel (I =severely threatening, IV =little or no threat)
within each of 20 blocks. Training for the older panel used
definitions and guidelines from the Bedford College Manual,
together with taped interviews, group discussion and rating
practice with feedback about the professional panel’s ratings.
After all blocks had been rated, five blocks were re-rated to
examine reliability (20 events). There was a minimum of 1 week
and a maximum of 3 weeks between ratings. All but one
participant showed significant agreement between the two ratings
(as measured by Kendall’s coefficient of concordance). The
inconsistent participant’s data were excluded from further analysis.

RESULTS

The distribution of severity ratings for the older trained panel
over the four levels of event severity were as follows: I, 3; 11, 27;
III, 34; IV, 16. A one-way analysis of variance (ANOVA)
comparing the mean ratings of the old trained panel with those of
the professional panel showed that there were significant
differences (F=5.6, P=0.004). Post hoc comparisons indicated
that the old group rated events as less severe than the young
group. Cross-tabulations showed that, although there was some
agreement of the older and professional panels (weighted
kappa=0.31), the agreement with the professional panel was
mainly about which events posed little threat. There was poor
agreement for the crucial events of type I (severe threat). Of the 20
“severe threat” events presented, the distribution of ratings for the
older panel were: 1, 3; II, 6; III, 10; IV, 1. Most of these events
concerned deaths of family members which, in general, the older
panel (even though they had been trained in the LEDS
procedures) did not see as particularly threatening.

CONCLUSION

The results provide support for the view that events such as
deaths and severe illness events may be judged less threatening
to older people, perhaps because they are seen as ‘“‘on-time”*.
Not all death events were rated equally, however. “Death of a
spouse” and especially “death of a child” were regarded as more
threatening than the death of a sibling or friend. However, in
general the older panel rated stressful life events more
conservatively.
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Support Networks

G. Clare Wenger
Centre for Social Policy Research and Development, University of Wales, Bangor, UK

It is difficult to find any text in social gerontology which does not
refer to social networks, care networks or support networks. In
the 1980s, a shift in social gerontology research took place to
focus on networks of support rather than whether or not elderly
people have contact with each of a range of categories of
relationship (spouse, daughter, brother, etc.)'®.

Support networks here are defined as those within the larger
social network of the individual who regularly provide support in
a range of contexts of day-to-day life, and include: members of the
same household; relatives seen most frequently; confidant(s); and
those people providing, or perceived by elderly respondents to be
available to provide, emotional support, instrumental help,
personal care or advice. Support networks may range in size
from two to 22 but modally cluster around five to seven*’?.

Women have been shown to have more expansive networks
than men in a wide range of countries®. Research has shown that
older people with strong social networks are happier and more
likely to perceive themselves to be healthy!®. Others have
suggested that, for people with serious mental illness, social
support promotes normality in life styles''. A review of the
findings on social networks of older people’ makes the following
observations, which have significance for geriatric psychiatry.
Dense networks (where a high proportion of members know one
another) tend to provide better access to emotional support but
may shield or prevent people from seeking professional advice.
For example, Veiel'? found that for some patients, psychological
and emotional support in crises received from close relatives was
associated with a subsequent increase in depressive symptoms.
Loose-knit networks provide better access to resources, including
professional care. Residential admissions are less common where
there is a close supportive network but this can also be associated
with the avoidance of needed professional interventions.

The radius of support networks tends to follow a bimodal
distribution, with substantial numbers of older people having
either all members within 5 miles or at least one member more
than 25 miles away. Support networks typically have a core of
family but also include friends, neighbours and home helps.
Normative expectations of support for different relationships exist
that are well defined but these are likely to be culturally specific.
Such expectations are hierarchical. In the UK spouses top the
hierarchy, followed by immediate family: daughters/sons and
sisters/brothers. Following siblings come friends, and then
neighbours. Extended family of grandchildren, nieces/nephews
and cousins come below friends and neighbours!>4. Expectations
are affected by the intervening variables of distance, gender and
health. Long-term residents in a community tend to rely on local
kin, while retirement migrants are unlikely to have kin nearby and
have more diffuse networks'>!6,

The review of the literature referred to above suggests that older
people may use different network members in different ways in
emergency and non-emergency situations. There is evidence to
show that vulnerable or stigmatized groups may be disadvantaged
in network terms. Mentally ill people have smaller networks than
others and the same is true for dementia sufferers. The more
intimate (e.g. bodily care), personal (e.g. washing clothes) or
private (e.g. financial concerns) the need of the elderly person (as
defined by the culture), the more likely it is that this will be met by

a family member. However, non-kin appear to be more important
than family for morale, self-esteem and emotional support.'”'8, A
high proportion of members of the support networks of elderly
people are themselves elderly and/or female. Those who are or
have been married tend to concentrate most need for support on
one member of their network (usually a spouse or adult child),
while those who have not married tend to spread their needs
throughout their networks, relying on a wide range of others for
one or two types of support.

Based on longitudinal data from the UKJ, it has been shown
that, contrary to expectations for largely elderly networks, the size
of networks typically remains stable over time, suggesting some
form of homeostasis. One exception to this is the support
networks of married men, which tend to shrink with widowhood.
The average change is equivalent to + 1-2 over 4 years. However,
with increasing physical or mental frailty, networks tend to shift
to reflect more reliance on proximate kin, if available, or
increasing use of formal services and/or growing social isolation'®.

Loss from networks is predominantly due to death or disability
and gains come from the pre-existing social network, with
members moving into the supportive core. Tensions in networks
may arise from mismatch of expectations between the elderly
person and the network member, i.e. where demands exceed
normal expectations of the relationship or where different actors
define the relationship differently. Mental illness, particularly the
resultant cognitive dissonance experienced by network members,
can result in network contraction as non-kin withdraw and kin
tend to insulate the sufferer from non-kin contacts!®.

Several different typologies of the networks of older people
have been developed in Australia®, the USA%, the UK® and
Israel?!. What is striking is the similarity between them. Each
typology: (a) reflects a continuum from close-knit to loose-knit;
(b) finds that density is related to the importance of kinship; (c)
includes the identification of a household-focused adaptation,
based on a privatized life style and a small network; (d) identifies
an association with social class (middle-class networks are less
dense); and (e) acknowledges the influence of neighbourhood
type.

Support networks demonstrate a range of types, which vary in
terms of: availability of local kin; levels of interaction with
different categories of membership; and the degree of community
involvement, as measured by voluntary association. This article
focuses on the Wenger support network typology, developed in
the UK and subsequently validated in other countries. The
Wenger typology identifies five types of network®, which have
distinct parallels with the other network typologies. The five types
of networks identified are summarized below. The first three types
are based on the presence of local kin; the other two types reflect
the absence of local kin:

1. The local family-dependent support network has a primary
focus on close local family ties, with few peripheral friends and
neighbours; it is often based on a shared household with, or
close to, an adult child, usually a daughter. Community
involvement is generally low. These networks tend to be small
and the elderly people are more likely to be widowed, older or
in less than good health.
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2. The locally integrated support network includes close relation-
ships with local family, friends and neighbours. Many friends
are also neighbours. It is usually based on long-term residence
and active community involvement in church and voluntary
organizations in the present or recent past. Networks tend to
be larger on average than others.

3. The local self-contained support network typically has arm’s-
length relationships or infrequent contact with at least one
relative living in the same or adjacent community, usually a
sibling, niece or nephew. Childlessness is common. Reliance is
focused on neighbours but respondents with this type of
network adopt a household-focused life style and community
involvement, if any, tends to be low key. Networks tend to be
smaller than average.

4. The wider community-focused support network is typified by
active relationships with distant relatives, usually children, and
high salience of friends and neighbours. The distinction
between friends and neighbours is maintained. Respondents
with this type of network are generally involved in community
or voluntary organizations. This type of network is frequently
associated with retirement migration and is commonly a
middle-class or skilled working-class adaptation. Networks are
larger than average. Absence of local kin is typical.

5. The private restricted support network is typically associated
with absence of local kin, other than in some cases a spouse,
although a high proportion are married. Contact with
neighbours is minimal; there are few nearby friends and a
low level of community contacts or involvements. The type
subsumes two sub-types: independent married couples and
dependent elderly persons who have withdrawn or become
isolated from local involvement. Networks are smaller than
average.

As a result of different network configurations and differing
normative expectations for members, some networks are more
robust in terms of the provision of the informal support they can
provide. Different types of networks react in different ways to the
common problems of old age?>?*. Different network types have
different strengths and weaknesses and nature of the risk is related
to the type of network®. Network types have also been
demonstrated to relate to levels of use of domiciliary services
and to types of presenting problems®2°, Knowledge of network
type can, therefore, be a useful tool in planning therapeutic
interventions and a measurement instrument for use by practi-
tioners has been developed?>?*. This makes it possible to identify
support network type on the basis of eight questions.

Recent research has paid increasing attention to the significance
of network type for professional practice. It has been suggested
that to achieve “real improvements in the quality of life”, the
relationship environment of people with severe, long-term mental
health problems needs to be explicitly addressed by practi-
tioners?’. Other authors?® make the same point in the context of
bereavement. Network type has been shown to be strongly
associated with depression but not anxiety®.

High needs for intervention have been identified in the context
of a firm diagnosis of dementia associated with networks that
reflect low levels of social support’. Admission to long-term care
of older people with dementia occurs sooner in all network types
other than the family-dependent network. In network types
without local kin, the network tends to become private, restricted
in the face of dementia®'.

The distribution of network types has been shown to be related
to neighbourhood or community. Typically, where population
stability is high, those types of networks based on local kin and
providing high levels of informal support are found. Where
population movement is high, for example in areas where
retirement migration is common, the proportion of more

vulnerable network types is greater'>!’. Because of the relation-
ship with coping strategies, knowledge of the distribution of
network types can be an important indicator for planning the mix
of service provision, in the same way that the identification of the
network of an individual can indicate the appropriate type of
intervention and potential future outcomes.
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World Statistical Trends and Prospects

George C. Myers

Center for Demographic Studies, Duke University, Durham, USA

The aging process relates to both individuals and the collective
aggregates that they comprise, such as families and nations. The
prolongation of human life has resulted in ever-increasing
numbers of persons not only reaching the threshold ages defining
old age, but living beyond. In most of the world’s developed
countries, at least four-fifths of the persons born today can expect
to reach their 65th birthday and, of these survivors to old age,
over 40% will reach 85. At the beginning of this century, only half
as many (two-fifths) could expect to reach age 65, with only 14%
of the survivors likely to live to age 85. The future will no doubt
bring even further extension of life for greater numbers of
individuals. A corollary of this development will be increases in
the numbers of older persons in our populations, given the large
size of future cohorts of persons reaching the older ages.

This remarkable achievement in extending life, largely a
phenomenon of the twentieth century, has important conse-
quences for the well-being of individuals and the societies in which
they live. Most notably, we must be concerned with the
implications of these trends on the life conditions of older persons
and their impact on the social, economic, political and health
institutions of societies. As many contributions to this volume
emphasize, loss of intellectual functioning and the emergence of
mental illness are not inevitable concomitants of aging. But the
older population does have the highest frequency of cognitive
impairments and disruptive behaviors of any age group and are
least likely to be seen by mental health specialists!. Moreover,
these conditions also command high levels of care and support
from family and community networks. An increased awareness of
the demographic context, both present and future, is necessary for
furthering our understanding and treatment of these phenomena.

In this chapter, we provide a statistical treatment of the diverse
dimensions of this aging process, particularly population aging,
and how it is likely to evolve in the years ahead. Although popu-
lation aging is truly a world-wide experience, for this volume we
focus on conditions within the so-called more developed region
(MDR), which include North America, Japan, Europe, Australia
and New Zealand. It is in this more developed region that popu-
lation aging has progressed the most in terms of the proportions
of older persons in the population. Moreover, the countries in this
region also have experienced major changes in the composition of
the aged population itself. The data reported in this chapter are
derived from the most recent population projections (medium
variant series) of the United Nations, as assessed in 19982,

GROWTH OF THE OLDER POPULATION

The older population—persons 65 years and over—is estimated at
171 million for the more developed region in 2000. They

represented 14.4% of the total population, about one in every
seven persons. The number of older persons has increased by 45
million or 35% since 1980, compared with an increase of only 6%
for the under-65 population. By the year 2050, the region’s older
population is projected to reach nearly 300 million, a numerical
increase over the 50-year period of 128 million. As noted in Table
16.1 and Figure 16.1, the growth accelerates after the year 2010, as
persons born in the post-World War II period reach the older
ages, then subsides somewhat after 2040.

The growth rates for the older population over the total period
greatly exceed those of the under-65 population of countries in the
region. In fact, the younger population actually declines in
number after the year 2010, as newly-aged cohorts advance into

Table 16.1 Population distribution by age group, more developed region,
1980-2050

0-14 15-64 65-79 80+
1980 243 714 126 22
1990 236 768 144 31
2000 216 801 171 36
2010 196 820 192 50
2020 193 791 232 58
2030 187 749 274 72
2040 182 712 294 92
2050 177 679 299 102

Source: United Nations, World Population Prospects: The 1998 Revision, Vol 11.
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Figure 16.1 Population distribution by age group, more developed region
1980-2050. Source: United Nations, World Population Prospects: The 1998
Revision, Vol 11
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the older population and are not fully compensated for by youths.
Thus, the proportion of older persons in the total population is
expected to steadily increase, reaching nearly 23% in 2030. This
aggregate figure masks considerable variation among countries,
with Japan (27.3%), and Italy (29.1%) expected to reveal the
highest levels and Ireland (17.9%) and New Zealand (18.8%) at
the lower end. Nonetheless, the proportion of older persons for all
countries in the region is historically unprecedented. An added
dimension of these changes in the age composition of the
populations is the expectation that by 2015 the proportion of
older persons will exceed the proportion of young persons aged
0-14 years, given realization of the assumptions regarding fertility
introduced into the projections.

AGE AND SEX COMPOSITIONS OF THE AGED
POPULATION

Not only has the region experienced overall population aging, but
the older population has itself aged. The growth of the oldest old
(persons aged 80 and over) has important implications in terms of
the health status of this group of people and their need for health
care and social supports. If the assumption is correct that the
prevalence of mental health problems increases with age, then
these trends toward aging of the older population take on added
importance. Moreover, the incidence of the most severe mental
disorders (e.g. senile dementia of the Alzheimer’s type) is greatly
manifested at advanced ages®. The percentage of oldest old in the
total older population showed a marked rise in the 1980s, when it
increased from 17% to 22%. It will steadily rise until the year
2010 (26%) and then will decline slightly to 24% in 2025. The
decline reflects the large number of persons who will reach the
older ages between 2010 and 2030. Nonetheless, the overall
numbers of oldest old will nearly double to 72 million in the
region over the 2000 figure.

A noteworthy feature of the older population in the region is
the preponderance of women over men. In 2000, there were 153
older women for every 100 men and, among the oldest old, 226
women for every 100 men. These levels for both groups are likely
to be somewhat attenuated in the future, as the aged population
gains large new cohorts, but the imbalance will still remain.

COMPONENTS OF POPULATION AGING

While the overall age and sex structure of a population is affected
by fertility, mortality and migration, the main factors producing
changes in the older population result from the relative size of
cohorts reaching the older ages and the survival of these older
persons to further advanced ages. Although the major source of
future growth results from the large baby boom birth cohorts that
will enter the older population, as was noted previously, the
improved chances of persons reaching old age and surviving to
advanced ages have also been a potent force in producing the
present and future growth*.

The average life expectancy of a baby born between 1995 and
2000 and experiencing the age-specific mortality conditions of that
period was 71.1 years for a boy and 78.7 for a girl>. To gain some
perspective on these figures, the following levels were estimated
for the period 1970-1975 and projected for future periods:

Male Female
1970-1975 67.6 74.7
2020-2025 75.5 81.8
2045-2050 78.2 84.2

There was an increase of 3.5 years for males and 4.0 for females
in the 25-year period preceding 1995-2000 and gains of 4.4 and

3.1, respectively, projected for a similar time period to 2020-2025.
The reversal in the projected survival by gender can be noted and
this is carried over into the next period, when only minor life
expectancy gains are forecasted. Aside from this questionable
gender reversal, some also view the assumptions underlying the
UN projections as rather conservative. In fact, a life expectancy at
birth for females of over 84 years has already been attained in
Japan and is likely to be exceeded in many other countries by the
second decade of the twenty-first century.

The extension of life has meant that the remaining years of life
after persons reach age 65 have increased markedly. For the USA,
a surviving male could expect to live 15.7 years on average at age
65 in 1996 compared with 11.5 in 1900, a 36% increase®. The
average female could expect to live an additional 19 years in 1996,
a gain of 6.8 years or 55%. Moreover, 76% of men and 86% of
women born in 1996 can expect to reach age 65, doubling the
percentages in 1900.Thus, not only have more persons reached old
age, but an increasing amount of one’s life is being spent as an
older person.

These improvements in survival have resulted from widespread
reductions in communicable diseases and even declines in the
lethal progressions of some of the predominant chronic, degen-
erative diseases. A noteworthy feature of overall mortality trends
in the region has been the reductions in death rates at older ages.
An emerging issue of considerable policy importance is the extent
to which these improvements in longevity have been accompanied
by increases in active life expectancy free of major chronic
diseases, functional disabilities and institutionalization. While
data are lacking to definitively establish past developments, there
is evidence that active life expectancy has tended to increase,
perhaps even keeping pace with improvements in overall life
expectancy’. However, with increased population aging, the net
result of these developments is the likelihood of increased
numbers of persons at old ages with chronic co-morbidities and
disabilities and, therefore, in need of long-term care and
rehabilitative services.

SUPPORT STRUCTURES

The demographic parameters that relate most directly to these
emerging issues concern the households and family conditions of
older persons who are likely to need supportive assistance (care-
receivers) and those who are potential care-providers. A number
of complex demographic and social factors are involved in this
matrix.

There has been a steady trend over time toward increased
proportions of older persons being married and reduced propor-
tions being single and widowed in the countries of this region®.
Moreover, this development is true not only for the total aged
population, but also for all age groups up to the most advanced.
However, it should be noted that a much larger proportion of men
than women are likely to be married, with the converse true of
widowhood. These trends are a product of both the previous
marital experience of persons in cohorts reaching the older ages
and improvements in the joint survival of spouses. Nonetheless,
there are strong signs that this pattern will change in the next
century, as large cohorts of persons who are divorced or have
never married enter into the older ages.

Another distinctive trend has been the increasing likelihood of
older persons, both married couples and individuals, to live
independently from other family members or non-relatives. This
pattern of living arrangements reflects the smaller size of families
resulting from prior declining fertility, as well as value preferences
among older persons for independent living. However, these
observations say little about the degree of contact among family
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Table 16.2 Generational support ratios,
more developed region, 1980-2050

45-49/65-70 65-69/80 +

1980 0.62 2

1990 0.58 1.56
2000 0.64 1.41
2010 0.64 1.1
2020 0.48 1.23
2030 0.41 1.08
2040 0.37 0.8
2050 0.35 0.71

Source: United Nations, World Population Prospects:
The 1998 Revision, Vol 11.
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Figure 16.2 Generational support ratios, more developed region, 1980—

2050. Source: United Nations, World Population Prospects: The 1998
Revision, Vol 11

members or the strength of social networks, which appears to
have remained strong.

Over the last few decades, increasing numbers of older persons
have resided in institutions, although the proportions of such
persons have not risen markedly in most developed countries’.
While only 5-10% of older persons are in institutions at any given
time, approximately 40% of persons will be institutionalized at
some point in their lifetimes. Future prospects in light of the
growing number of older persons living alone have given rise to
considerable concern about the social, medical and economic
issues of providing non-institutional vs. institutional care. More-
over, there is considerable policy debate over the optimal balance
between family and state-provided care, whether in the home or in
a more formal setting.

This brief review of trends suggests that there are major
developments emerging from the growth of the older population
and increased longevity that signal important changes in the
potential care burden for vulnerable persons in the aged
population. In turn, it raises questions about potential caregivers,
most notably members of younger generations. A broad indica-
tion of the demographic indicators can be gained from examining
ratios of the number of persons who are aged 4549 to those aged
65-79. The former can be thought of as a group consisting of

children of older persons. A second ratio relates two generations
of older persons—those aged 65-69 to those aged 80 and over.
Table 16.2 and figure 16.2 show these two sets of ratios over the
period 1980-2050. The importance of these ratios is not in their
absolute levels, but in the relative levels over time. The younger
generational ratios reveal little meaningful change up to year
2010, but thereafter decline steadily as the baby boom generation
enters the older ages. The older generation ratios show more
fluctuation. They have declined sharply from 1980 to the present
and will continue downward to 2010. They show a rise in 2020,
but then slowly decline to below parity through the projection
period. In general, the shorter-term trends are somewhat
reassuring in terms of the availability of potential caregivers but
the longer-term trends reveal the increasing pressures on support
systems. It should be noted, however, that such ratios do not
inform us about the capacity of younger generations to provide
assistance, which can be affected by kin relationships and
involvement in employment that precludes extensive assistance.

SUMMARY

Population aging is a pervasive and seemingly irreversible process
for countries in the world’s more developed region. Not only will
older persons increase dramatically in number and as a percentage
of total populations, but dynamic forces will modify the socio-
demographic and health status composition of aged populations
as well. Like the Struldbrugs or Immortals of Swift’s Gulliver’s
Travels the advantages of life prolongation have complex
consequences, not only for the individuals involved but also for
the societies in which they are found.
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Demography of the Old: Implications of Recent Trends

Emily Grundy
London School of Hygiene and Tropical Medicine, London, UK

In most developed countries, at least 10% and in some cases more
than 15% of the total population is aged 65 and over'. Recent
projections suggest that by 2025 the proportion aged 75 and over
will lie in this range; by then people aged 65 and over will
contribute a quarter of the total in a number of countries
including Japan, Italy and Greece, and over one-fifth in most of
the rest of Europe. The proportion of ““oldest old”—those aged 85
years or more—is increasing particularly rapidly?. As the risk of
dementia is so strongly age-related, these changes will mean a
large increase in the numbers affected unless strategies for
prevention and postponement can be identified and implemented.
However, there are also other implications of current demo-
graphic trends. Here I focus on changes in mortality and
survivorship and also consider briefly changes in marriage.

The initial impetus for this ageing of the human world came
from the transition to lower fertility that was set in motion in
many Western populations in the last quarter of the nineteenth
century and is now close to being a global phenomenon. More
recently, the pace of population ageing, and the ageing of elderly
populations, has been accelerated by marked declines in late age
mortality; these are now the predominant motor driving the
further ageing of populations with already old age structures>.

The extent of this change is illustrated for five developed
countries in Table 1. In England and Wales, France and the USA,

Table 1 Further expectation of life at age 65, 1900-1995

1900-1901  1950-1951  1970-1971 1995
Men
England and Wales 10.1 10.8 11.9 14.8
France 10.0 12.2 13.0 16.1
Japan 10.1 10.9 12.5 16.5
Sweden 12.1 13.5 14.3 16.0
USA 11.4 12.8 13.1 15.3
Women
England and Wales 11.1 13.4 15.8 18.4
France 10.9 14.6 16.8 20.6
Japan 11.4 13.0 154 20.9
Sweden 13.0 14.3 16.9 19.7
USA 12.0 15.1 17.1 19.2

Data from: Government Actuary’s Department, Berkeley.
Mortality Database (http://demog.berkeley.edu/wilmoth/mortality); and the Japanese
Ministry of Health and Welfare.

Table 2 Survival to age 80 by birth cohort, England
and Wales

Year of birth Survival to age 80 (%)

Men Women
1861 10 16
1881 14 25
1901 17 34
1921%* 29 47

*Partly based on projections.
Source: Author’s analysis of data from the Government
Actuary’s Department.

male expectation of life at age 65 increased as much or more
between 1970 and 1995 than in the preceding 70 years (or indeed,
in the case of England and Wales, in the preceding century?).
Among women too, the extent of improvement since 1970 is
notable. Viewed from a cohort perspective, increases in longevity
appear even more remarkable. Table 2 shows the proportion of
each birth cohort surviving to the age of 80. Survival to later older
age has increased dramatically reflecting not only large improve-
ments in infant and child mortality (still very high in the
nineteenth century) but also the more recent improvements in
late adult death rates. Today, women of 80 represent not a select
group of elite survivors, but half their original birth cohort. These
improvements are not confined to the “young” elderly; death rates
among the oldest old, including centenarians, have also dropped
substantially>.

These changes have sparked fierce debate about possible
changes in the relationship between mortality and morbidity,
the plasticity of the ageing process, possible limits to longevity
and, of course, implications for health services. Less frequently
considered are the implications for the family and support
networks of older people and how these may interact with other
changes in, for example, marriage and partnership.

The gender differences in mortality apparent in the tables
underlie one of the most notable features of the older population,
the preponderance of women. In the UK in 1998 the ratio of
women to men at age 60—64 was close to parity (1.04) but rose to
1.85 at age 80-84 and 3.5 in the 90-94 year-old group. One
consequence of this gender imbalance, compounded by the
common pattern of women marrying men older than themselves,
is that 65% of women aged 75 and over are widows, while 62% of
men of this age are still married. If the narrowing of sex
differentials in mortality continues, as is projected, the proportion
of widows in this group will fall to 52% by 2021; however, by then
10% will be divorced (compared with 3% now) and a much larger
proportion will have experienced divorce at some point in their
lives (21% of those born in 1950 had already experienced divorce
by the age of 407). Those who have experienced marital disruption
have poorer health in early old age®, although this may be because
of factors associated with both risk of divorce and poor health.

Changes in the age structure of populations also mean change
in the age structure of families. Lower mortality increases the
availability and duration of “vertical” kin networks. A recent
(1999) national survey showed that 74% of people aged 80 and
over in Britain were members of three-generation families and
over one-third had living children, grandchildren and great-
grandchildren®. Contacts between older people and their children
and grandchildren are frequent; however, there have been very
large decreases in the extent of intergenerational co-residence. In
1991 21% of women aged 85 and over lived in two- or three-
generational households, compared with 42% 20 years earlier'’.
During the same period (1971-1991) the proportion of older
people moving to institutions increased, while the proportion
moving to live with relatives fell, suggesting some substitution of
the former for family care!l.

Demographic changes of the type and magnitude, which here I
have had space to allude to only briefly, require some thinking
about roles, relationships and activities throughout the life course.
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Most people now spend much longer as the parent of an adult
child than they do raising minor children; increasing proportions
will have step- and half-kin of various kinds and will live to know
their great-grandchildren. However, expectations about these
types of relationships may be confused. The increasing diversity of
partnering and parenting patterns may also have implications
both for mental health in later life and the support of those with
mental health problems.
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The Influence of Social Factors on Mental Health

David Mechanic* and Donna D. McAlpine
Institute for Health, Health Care Policy and Aging Research, Rutgers University, New Brunswick, NJ, USA

Social factors have an enormous influence on the life course,
affecting development and socialization, the relative influence of
families and peer groups, opportunities for work, recreation and
social participation, and patterns of social integration and
independence as one reaches the later years. With the rapidity
of social change, persons living a normal lifespan are required to
modify their expectations and behavior on many occasions if they
are to adapt successfully to shifting social conditions. Transform-
ations in technology, sexuality, fertility, family and work life,
household structure and many other facets of life, also make it
inevitable that different age cohorts will have diverse life
experiences.

Almost every aspect of mental health and well-being are
influenced by social factors and social institutions'. The effective-
ness of social institutions, and the extent to which they build
supportive relationships, coping capacities and personal commit-
ment, contribute importantly to mental health outcomes. The
dynamics of populations, and the distribution of persons at
varying ages, also affect the productive capacities of nations, the
prevalence of disability and dependence, and the capacity of a
society to protect its citizens against the risks of disadvantage.
Social attitudes and patterns of community organization can
either encourage or inhibit full participation and meaningful roles
for children, the elderly, the disabled or other groups, affecting
functioning, quality of life and psychological well-being.

The discussion that follows focuses more on severe mental
illness than on levels of psychological distress or emotional well-
being. The distinction is not clear-cut because even depressive
symptoms short of a clinically diagnosable disorder can have
devastating effects on functioning and quality of life and are a
major source of disability, surpassing in impact many serious
chronic diseases?.

Severe mental disorder, such as depression, bipolar conditions,
and schizophrenia results from complex, but poorly understood,
interactions between biological vulnerabilities and psychological
and social influences. Adverse social and developmental factors
may increase susceptibility to serious mental illness, or may
contribute to triggering illness among vulnerable persons. Among
persons with mental illness, social factors may significantly
ameliorate symptoms, influence treatment patterns and enhance
or impair quality of life. Most of the major social factors—age,
gender, social class, race and ethnicity, familial arrangements and
the like—are associated with mental illness, either by contributing
to its onset or course or because of social selection factors.
Moreover, there are complex interactions among social factors

*To whom correspondence should be addressed

such that, for example, the impact of socioeconomic status or
gender on mental health outcomes may vary by age or by birth
cohort.

The epidemiology of illnesses that first occur later in life may
be quite different from chronic conditions that persist through
much of the life course. Understanding the occurrence of mental
illness later in life, however, is complicated by the relationships
between physical illness, drug use (commonly prescription drugs)
and the occurrence of symptoms consistent with mental illness.
Prescription and non-prescription drug use is high in elderly
populations because of the prevalence of illness. The inappropri-
ate use of pharmaceuticals among elderly persons is also common
and includes physicians over-prescribing to older patients, self-
medication and drug interactions®. Moreover, drug sensitivity
changes with age-related changes in individuals’ capacity to
absorb and metabolize drugs; therefore, dosages effective in
younger patients may be ineffective or excessively high for older
patients. There continues to be considerable concern that institu-
tional settings over-use medication in order to sedate and control
patients. Drug reactions, including confusion, hallucinations,
paranoia and mania, are common and may be inappropriately
diagnosed as mental illness.

Schizophrenia typically first occurs in late adolescence or in
early adulthood and may have a complex and fluctuating
course. Follow-up studies of early-onset schizophrenia indicate
that, with aging, the positive symptoms of schizophrenia abate
or remain in remission for longer periods of time, and that for
a significant minority of persons complete remission is
possible, although the processes that lead to such outcomes
are not well understood*. Selective mortality or the natural
course of the disorder may be responsible for the relatively
positive outcomes observed among older persons with schizo-
phrenia. It is also possible that lowered personal expectations,
the development of coping strategies, improved adaptation and
learning how to avoid upsetting stresses also contribute to
positive outcomes for persons with schizophrenia. On the one
hand, persons with chronic schizophrenia bring into their later
years life histories that are likely to be characterized by
significant periods of disorder and disruption. On the other hand,
they bring an array of skills and coping strategies, developed
through dealing with illness over many years, and these may
mitigate the potentially negative impact of the illness during later
life.

Late-onset schizophrenia is relatively rare and little is known
about its course®®. The lack of evidence of late onset of
schizophrenia and other psychoses among the elderly may in
part result from diagnostic practices that give priority to co-
occurring dementia and confusion that are highly prevalent in
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later years. It has only recently been recognized in the USA, and
there have been very few community-based studies examining
outcomes. There is some suggestion, however, that those persons
with onset later in life are able to function better in the community
because occupational and social roles have not been interrupted
by the disorder earlier in life3.

There has been more research attention focused on depression
during later life and although there have been widespread reports
of a high prevalence among this population, epidemiological
studies have not confirmed this impression’. But it is unclear
whether the relatively low rates of depression at older ages
are artifacts of epidemiological definitions and methods. Sub-
threshold negative affect appears very high in this population,
leading many internists and geriatricians who care for the elderly
population to believe that epidemiological estimates are biased
and do not reflect the real situation. Depression is clearly different
in elderly persons than in early and middle adulthood because of
complex physical co-morbidities, decrements in function and
relationship losses that occur in later life. Older persons are also
less likely to acknowledge psychological manifestations of
depression, see mental health treatment as more stigmatizing
and resist referral to mental health specialists. Assessing depres-
sion within the constellation of physical concomitants that might
be attributed to a variety of other conditions poses diagnostic
challenges for the general physician. There are presently a number
of ongoing experimental efforts to improve the recognition and
treatment of depression among the elderly in primary care®.

Most studies examining depression among elderly persons have
not dated the onset of the disorder. There is some suggestion,
however, that biological or genetic vulnerability may play a lesser
role in the etiology of first onset of major depression or bipolar
disorders late in life than earlier®!?. Late-onset depression and
bipolar disorder appear to be triggered more commonly by
medical and neurological co-morbidities, while onset earlier in
adulthood is more strongly correlated with the occurrence of
environmental stressors'®, Much remains to be learned about the
etiology of late-onset disorders but the role of social factors will
vary with age.

Recent research reports a gender difference in late-onset
schizophrenia, with older women having greater risk®, although
the reason for this difference remains unclear. There is also a
gender difference in depression but, unlike schizophrenia, it
develops in early adolescence and persists across the life course.
The relationship is a complex one and is a matter of continuing
controversy. Since abuse of alcohol and drugs and violence are
more common among men, and depressed affect more common
among women, some explain the two-fold prevalence difference in
terms of varying gender-related reaction patterns''. Others have
argued that the higher rates of reported and diagnosed depressive
illness in women result from a greater prevalence of more
common and less serious symptoms of depression reported by
women, such as sadness and crying, and their greater willingness
to report affective symptoms!2. The issues remain unresolved, with
different views depending in part on varying conceptions of the
nature of depressive disorders.

Whatever the eventual resolution of these issues, the data do
suggest that women in later life are at greater risk for symptoms of
schizophrenia and depression than are their male counterparts. At
the same time, older women are more likely than older men to be
without a partner and they also experience greater economic
disadvantage, both of which may exacerbate the negative
consequences of mental disorder.

There is a long-established relationship between socioeconomic
status and severe mental illness and decades of debate about the
relative influence of causative vs. selection factors for explaining
the higher prevalence of schizophrenia among those of lower
socioeconomic status'>!'4. The weight of the evidence supports the

view that the impairment associated with schizophrenia prevents
upward mobility comparable to one’s age cohort and loss of social
position because of difficulties completing one’s education and
maintaining employment.

Early onset of major depression or bipolar disorder may also
impair upward mobility, but socioeconomic status also appears to
affect the onset of major depression. A variety of studies suggest
that the etiological significance of socioeconomic status in
depression relates to the prevalence of major life stresses and
persistent difficulties and the lower availability of coping resources
and social supports'’.

Disadvantages associated with socioeconomic status put
persons with mental illness at risk for a number of negative
outcomes that are not directly associated with the illness.
Inadequate housing or homelessness remain significant problems
for persons with mental illnesses and compromise efforts to
provide meaningful services, yet we know very little about these
issues in older populations'é. Economic disadvantage is also a
substantial barrier to access to health services and prescription
medications in countries without universal health coverage!’.
These problems may be accentuated in later life for those with
limited resources.

Socioeconomic status also helps to explain differences in mental
health outcomes for different race and ethnic groups in the USA.
While there do not appear to be major race/ethnic differences in
the prevalence of severe mental illnesses independent of socio-
economic status, these factors significantly influence the course of
illness. In the USA, rates of services utilization are lower for
Mexican Americans, Asian Americans, and African Americans
than Whites, when need for services is taken into account!s.
Economic barriers to access to health services contribute to this
gap between need and service utilization among certain race and
ethnic groups. Cultural differences in attitudes toward mental
health services, perceived stigma and discrimination may also play
a role".

The importance of family for the onset and course of mental
illness has been commonly examined. The onset of severe mental
disorder early in life increases the likelihood of remaining
unmarried, especially for men, and increases the risk of divorce
and separation among those who do marry?’. Thus, many persons
with severe mental illness will enter their later years without the
benefits of a partner to provide emotional and instrumental
support.

Styles of interaction within the family are also important. Most
of the research has been focused on schizophrenia and suggests
that a highly involved critical orientation to the patient
contributes to relapse?!. Instruction of families based on these
principles has been found to be useful in some controlled trials,
and offers a conceptual basis for psychoeducational
approaches?!?,

Increasing research in mental health focuses on stress and the
coping process and the role of social support in either buffering
the effects of stress or independently contributing to emotional
well-being. While such factors as stressful events, coping
resources, intimate and instrumental relations and self-efficacy
have all been found to be associated with variations in
psychological distress, their significance for major mental illness
is less clear. Moreover, the role of these factors is condition-
specific. In schizophrenia, stress acts as a trigger, affecting the
occurrence and timing of episodes?. In affective disorder, in
contrast, stressful events and meanings assigned to these events
appear to play a more causative role in conjunction with other
factors'2. There is recent evidence that childhood adversity, such
as separation from parents or sexual and physical abuse, may
trigger onset of depressive disorders well into adulthood?*.

While, in general, it is believed that social support is important,
the forms of social support useful to varying kinds of patients at
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different stages of their conditions remain unclear”. There is
much research suggesting especially that intrusive forms of social
interaction involving criticism may be detrimental to schizo-
phrenic patients, and the relative protectiveness of intimacy,
friendship and instrumental assistance in depression remain
unclear. Social support remains a vague concept, having varying
operational definitions. Contrasting views of social support
explain some of the conflicting research results.

There is increasing research attention being given to the role of
religion and religious participation in health outcomes for the
elderly and a variety of studies suggest that different aspects of
religious involvement play an important role’. The pathways
through which such effects are manifested remain unclear,
although there is increasing suggestion that the social supports
and instrumental assistance that might result from religious
involvement contribute to better health. Research in this area
confronts difficult selection biases, in that persons in better health
may be more able and inclined toward religious participation and
that persons drawn to varying religious practices may be different
in their personalities, attitudes and behaviors than those with
lesser or no participation. Nevertheless, the research in this area is
gaining rigor and is suggestive of potential pathways.

The focus on coping skills as an important determinant of
adaptation in more theoretically orientated studies has found
expression in the development of psycho-educational programs to
assist chronic mental patients in their rehabilitation. Although the
research is modest, it supports the value of problem-orientated
educational approaches that assist patients to manage everyday
life situations better?’. Psychosocial research on the importance of
self-efficacy has been translated into programs to increase patient
empowerment. It has been suggested that such empowerment is an
important feature of the success of some commonly studied
rehabilitation programs®. Increased empowerment may be an
important factor, ameliorating the negative impact of highly
regimented settings, such as nursing homes and other custodial
institutions, but its therapeutic role in the normal range of life
settings is yet to be established?.

Social factors shape the processes through which individuals
and families define illness, evaluate its meaning and significance
and make decisions about needed care and appropriate practi-
tioners. Epidemiological evidence shows that much serious mental
illness is untreated, and those receiving treatment obtain services
from a wide variety of practitioners. Processes of help-seeking are
influenced by broad social beliefs about the nature of illness and
what should be treated, characteristics of the individual and the
social contexts in which mental illness occurs, and the organiza-
tion of services and their physical, social and economic
accessibility!. Members of varying age cohorts have been
socialized differently in relation to the recognition of symptoms,
appropriate sources of help and the social stigma of seeking care
for particular types of problems. Selection from the community to
varying types of service providers is a two-stage process, which
depends on general factors affecting the inclination to seek
assistance, and other factors more specific to the choice among
alternative practitioners. A large proportion of all patients
receiving care for a mental illness receive such care exclusively
from general medical practitioners, and decisions affecting referral
to the specialty mental health sector result not only from personal
definitions and inclinations of patients and their families, but also
from the organized pathways within a health care system, the
ability of generalists to recognize mental illness in their patients
and their attitudes to specialty mental health services. Patients
with mental illness are referred more readily to specialized services
when illness and illness behavior imply social risk and disrup-
tion*®. Diagnosis, itself, is a poor predictor of the referral process.

Patterns of help seeking differ by age. The elderly are less likely
to seek psychiatric care than younger adults, and probably are

more reluctant to report affective symptoms to interviewers or
physicians. In contrast, the elderly complain commonly in general
medical settings of diffuse physical symptoms and vegetative
symptoms characteristic of depression, and have relatively high
rates of receiving prescribed psychoactive drugs. While somatiza-
tion, as measured more formally, does not seem to vary by age,
the elderly are more likely to present distress in a somatic idiom.
Interpretation is complicated by the fact that the elderly have
higher rates of ill-health and chronic disease than younger
individuals, and it is difficult to sort out physical concomitants
of chronic disease from somatization of psychosocial distress and
depression. Psychoactive drug use also reflects physician behavior,
which may be shaped by stereotypes of the elderly and other
factors.

The social response to mental illness is influenced by such
factors as general attitudes, values and ideologies, concepts of the
nature of disorders and their causes, available treatment
technologies, the structure of health and welfare services, and
the system of social entitlements that a society makes available.
The deinstitutionalization of the mentally ill has followed a
different course in varying countries, but each of the above factors
plays some role in every instance. In the USA, large-scale
deinstitutionalization only became possible in the middle 1960s
with the expansion of welfare programs that provided subsistence
and payment for alternative residential care for mentally ill
patients in the community. Some of the evident difficulties in
community mental health services reflect cutbacks or fluctuations
in welfare and housing entitlements'.

The magnitude of serious mental illness depends on the
distribution of the population, and the numbers of persons in
age groups at risk for varying diseases and disabilities. The burden
of mental illness depends not only on its magnitude but also on
the types of social institutions and programs that help insulate
patients, families and communities from its most disruptive
stresses. The elderly population, and persons at very old ages,
are growing in the USA and many Western countries. The
dementias are increasingly important, and patients with such
disabilities constitute a growing proportion of the severe mentally
ill population. Depending on the constellation of institutional
services and home-care programs, patients with dementia are
treated in a variety of settings, some placing very large burdens on
families and friends. The distribution of such burdens, and the
definition of responsibilities, is a political process and a key social
policy issue throughout the world.

For the last several decades, the nursing home has been the
setting for care of persons who are greatly restricted in the
activities of daily living, and a large proportion of persons in these
settings have dementia and depression as a secondary condition?!.
Typically, admission to nursing homes occur when individuals are
incapable of caring for themselves, when their physical and
psychiatric problems create unmanageable burdens for their
caretakers, or when community caretakers are no longer
available. Admission is often triggered by such events as
significant loss of function following trauma, such as hip
fractures, confusion and wandering, and incontinence. Relatively
few elderly with a primary diagnosis of mental illness, without
dementia, are in nursing homes, although nursing home admis-
sion often exacerbates confusion, apathy and depression. Most
elderly persons resist nursing home admission as long as they can,
and increasingly alternative community settings and home-care
services are provided to prevent or delay such admission.

Nursing homes, like the traditional long-term mental hospital,
contribute to an institutional syndrome resulting from vulner-
abilites of patients as they respond to decreased social
participation, sensory deprivation, loss of efficacy and control
over daily life decisions, institutional routinization and the like.
There is persuasive evidence that efforts to keep patients involved
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and participating in valued activities help maintain both mental
and physical function. Many nursing homes fail to give these
social aspects adequate attention, and patients spend much of
their time in isolation and uninvolved. Nursing care may be the
best treatment context for some patients who are seriously
incapacitated and require a broad range of services difficult to
provide in the home or in other community settings, but most
impaired elderly benefit from settings that are more successful in
sustaining independence and social engagement.

The capacity to cope effectively with mental illness depends on
the organization of kinship groups and households, and the
existing social institutions in a society. The growing prevalence of
divorce, single-person households, small families, high female
participation in the workforce, geographic mobility and other
trends make it difficult to put increasing reliance on informal
social networks for caretaking. Developing alternative structures
that are financially viable and humane constitutes a growing
challenge everywhere.
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The Natural History of Psychiatric Disorders:
Early-onset Disease in Late Life and
Late-onset IlIness

Judith Hays
Duke University Medical Center, Durham, NC, USA

Is psychiatric pathology fundamentally different depending on
when in the life course it emerges? Is the heterogeneity that
characterizes late life psychiatric disorders—their risk factors,
presentation and course—partly resolved by distinguishing
between ages of first onset? This chapter summarizes why
studying the onset of psychiatric illness is so difficult and, in
spite of that difficulty, what distinguishes the epidemiology of
early-onset disease in late life from late-onset illness.

With respect to age of onset, the best-characterized DSM-IV
disorder (and our primary focus in this chapter) is major
depressive disorder (MDD). Some attention will also be directed
to bipolar (BP) disorder and schizophrenia. Much less research
has distinguished between early and late onset of dysthymia, “late
paraphrenia”, or delusional disorder; we touch only briefly on
these subtypes. We do not discuss depressive and/or psychotic
prodromes of dementia or psychiatric symptoms of other organic
etiology, such as cancer or multiple sclerosis, with the exception of
disorders related to cerebrovascular infarcts and depression
secondary to cardiovascular disease.

Studies of the prevalence and correlates of early-onset vs. late-
onset disorders are treacherous for methodological reasons that
plague all psychiatric studies and all studies with retrospective
designs: determining who has what disorder and when it was first
detected. Sometimes there is no consensus on the criteria for a
““case”’, because psychiatric disorders are based on clinical signs
and symptoms and represent heterogeneous underlying patho-
physiological and psychosocial causes. Subjects may be considered
a case according to one set of criteria but not according to another.
Elderly persons in particular report significant psychiatric
symptoms without meeting diagnostic criteria. Not infrequently,
emergent symptoms may alter a diagnosis of long standing. Thus,
clinical populations, from which many study samples are drawn,
may be non-representative of all affected elders, due to varying
patterns of help-seeking, clinical referral and symptom trajectories.
All elderly populations in communities and institutions, are subject
to survival of the fittest, and early-onset subjects may be
systematically absent due to death.

Determining the precise age of onset is also problematical.
Recall of specific dates may be compromised by memory lapse or
telescoping of events, cognitive impairment or a “reminder effect”
associated with multiple episodes. Classification of early-onset vs.
late-onset depends on the cut-point chosen, which is often
unspecified in diagnostic schema; across various studies, cut-
points have ranged between 20 and 60 years of age, although most

use 45 or 50 years. For all of these reasons—diagnostic variability,
selection bias, subject attrition and classification issues—estimates
of the prevalence and risk of early-onset and late-onset disorders
vary dramatically, as described below. Nevertheless, this chapter
describes the state of agreement regarding differences in early and
late affective and psychotic disorders.

AFFECTIVE DISORDERS
Major Depressive Disorder

The prevalence of affective disorders (MDD/BP) is lower among
community-dwelling elders than among younger populations'?.
Prevalence estimates of late-life MDD from large studies (251000)
range between 1% (USA) to 3.7% (Finland), and prevalence of
minor depression ranges from 8.3-23.2%37. In nursing homes,
5.9-16.5% of patients demonstrate clinically significant depres-
sion®”. Among medical outpatients and inpatients, respectively,
5-7% and 10-20% may meet criteria for MDD 0. Of affected
elders in the community, van Ojen and colleagues'! estimated that
70% may have had a first onset after the age of 65, i.e. late-onset
depression (LOD) (Amsterdam, Holland). In the ECA (USA)
study, the mean age of onset of MDD for subjects older than 65
years was 48.9 years, suggesting a large proportion of patients
with late-onset'.

The most provocative etiological findings regarding age of
onset concern structural and functional brain abnormalities
among LOD patients. Depressed elderly patients tend to have
more abnormalities, particularly in the frontal regions, than do
controls, although not universally!>!4, LOD patients tend to
present with more brain lesions than do patients with early onset
of depression (EOD)'2, and subcortical and basal ganglia changes
have been associated with greater severity in LOD!3. These results
from MRI studies are suggestive when paired with results showing
increased vascular medical co-morbidity (e.g. hypertension, stroke
and heart disease) among LOD patients'>!. Thus, risk of some
subtypes of LOD may be attributable to vascular impairment and,
by implication, preventable, using heart-healthy strategies such as
diet, exercise and stress management. Where these results are
heterogeneous, the inclusion or exclusion of subjects with
cardiovascular histories may be a major factor!'s:17,

At the other end of the modifiability spectrum, genotype may
account for differences in the causal webs of EOD and LOD.
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Krishnan and colleagues'® found patients with the ApoE3/4 allele
to have later age of onset than those with 2/3 and 3/3; conversely,
Holmes ef al.'® showed that ApoE?2 protected against early onset,
thus delaying the onset of depression into later life; other studies
were inconclusive®. Although these findings conflict, the potential
to locate common genetic risk factors for depression and dementia
in late life continues to receive empirical attention. Pedigree
studies have been much more univocal: elders with EOD
consistently report more affected close relatives than do elders
with LOD!%2!, Some have suggested recently that age of onset
may be a proxy for multiple risk factors, including structural
brain changes, vascular medical co-morbidity, neuropsychological
impairment, and family history of mood disorders®.

Evidence of other non-medical risk factors for EOD and LOD
is preliminary. Single studies show males and African-Americans
at greater risk of LOD than females and Whites, respectively?>*.

The clinical presentations of early-onset and late-onset disease
among elderly patients are not strikingly different, with the
possible exceptions of more apathy, anxiety, and psychotic
features in LOD?"?. Most neurological tests also show no
differences, with the possible exception of more impaired
executive memory and visual naming ability in LOD?%-%7,

On balance, prognosis may be slightly worse for EOD elders,
although there are serious methodological difficulties with the
evidence and significant heterogeneity of course in late life. Cole
summarized conflicting early findings of differential disease
trajectories, and studies over the subsequent decade have
continued to conflict, some showing EOD elders to have a more
relapsing course, more frequent episodes and more treatment
refractoriness, and others showing LOD elders to have less
favorable treatment response, more cycling in and out of symptoms,
and more psychiatric co-morbidity?*-3!. Still other studies demon-
strate no difference. However, when treatment and outcome
criteria have been standardized, neither LOD nor EOD elders
appeared at increased advantage relative to absolute rates of 1 year
outcomes (remission, relapse, recovery or recurrence), although
weeks to remission were greater in one sample of LOD elders?.

In a recent comprehensive review of the mortality of depres-
sion*, only one of 57 studies compared mortality by age of onset.
Rabins et al.33 found no differences in mortality by age of onset in
a small study. More recently, Philibert et al’* reported lower
survival rates for subjects with LOD, especially women with onset
later than their 6th decade.

Bipolar Disorder

Manic symptoms and bipolar disorder (BP) I and II are rarer in
the population than depressive symptoms or MDD and are most
rare late in the life course®. Fewer than 1% of US elders in the
ECA study reported a 1 week period or more of elevated,
expansive or irritable mood; lifetime prevalences of these
disorders among persons 65 years and older were 0.1% for BPI
and PBII in the same study!. Evidence from the UK suggests that
the incidence of mania may be bimodal, with a detectable peak
after 60 years3®37. Among elderly hospitalized psychiatric popula-
tions, 3.4-6.4% of all admissions and 12.5% of admissions for
affective disorders present with mania; 12-16% of general hospital
patients qualify for a bipolar diagnosis®.

Historically, the two potential causes of mania were thought to
be stressful life events and organic disease. Kraepelin® first noted
the precipitating role of stressful life events in manic depression,
and subsequent studies have implicated such events in the
incidence of bipolar disease, particularly early-onset mania
(EOM)¥. Late-onset mania (LOM), on the other hand, has long
been associated with both vascular and cerebral anomalies and
their correlates, including obesity, head injury, EEG changes and

dementia, with confirmatory evidence in more recent studies
comparing older vs. younger bipolar patients** and LOM vs.
EOM patients’®**!. Yassa et al.’® suggests that where significant
life events distinguish LOM patients from aged controls, an
organic substrate may have predisposed affected elders to a
vulnerability to such events, and they then “react with a
‘catastrophic’ response (mania)” (p. 126).

A positive family history of bipolar illness has been more
characteristically linked with EOM than with LOM patients3®4>4,
However, methodological problems render this generalization
suspect. Retrospective designs, low age-of-onset cut-off points and
failure to distinguish between onset of depression vs. onset of
mania are a few of the problems limiting the evidence®’. Evidence
of a gender differential in risk of early-onset or late-onset bipolar
disorder has also been inconclusive®. Interracial comparisons of
age of mania onset are not available.

Findings of differential clinical presentations of LOM and
EOM in late life have not proved robust. The stereotype that
LOM presented more often with “slow and fragmented flights of
ideas, more rarely with elated affect, but more often with paranoid
and aggressive features (p. 120)” was not confirmed in a summary
of studies comparing the phenomenology of LOM and EOM in
late life.

Prognostic differences by age of first onset of mania are difficult
to substantiate®>*. In particular, differential survival may under-
lie the evidence of poor outcomes associated with LOM. To the
degree that healthy social interactions are relevant to managing
the course of bipolar disorder, recent preliminary findings are
noteworthy: age of mania onset was higher among subjects with
more positive assessments of social support and receipt of
informal instrumental support®*4.

PSYCHOTIC DISORDERS

Like affective disorders, late life psychoses (LLP) are hetero-
geneous, and the reach for consensus on diagnostic terminology
has been torturous. In this summary we primarily discuss early-
onset vs. late-onset schizophrenia (EOS/LOS), with brief mention
of delusional disorder and entirely omitting discussion of
alternative nomenclature (e.g. late paraphrenia) or subtypes less
well characterized with respect to age of onset (e.g. schizo-
affective and other psychotic disorders).

The lifetime history of schizophrenia is probably 41% in the
elderly community population®®, with annual incidence of three
new cases (and 45 relapses) per 100000 elders*. Approximately
25% of elderly schizophrenics experienced a first episode after age
50%. Onset of delusional disorder, on the other hand, occurs later,
with average onset in the 40s among men and the 60s among
women®!. Late-life incidence of delusional disorder is 15.6/
100 000; prevalence in the elderly population is 0.04%%.

Two powerful risk factors for LOS appear to be cerebral
atrophy and brain injury, although a significant number of
patients with late-onset LLP present with no apparent cerebral
pathology®>3. Compared to affective disorders, there is less
evidence that EOS and LOS elders present differently with respect
to MRI findings’ or cardiovascular medical co-morbidity. A
positive family history of psychosis appears incrementally more
likely among, respectively, non-psychotic elderly controls, elders
with LOS, and elders with EOS*®. Findings concerning ApoE
differences in onset or phenotype are limited and inconclusive.
Female gender and sensory impairment may predispose to
LLP48’55.

There is considerable heterogeneity in the outcome of schizo-
phrenic episodes. A significant number of schizophrenic patients
improve and recover fully; others relapse intermittently; others
remain chronically symptomatic’®*’. Long-term studies include
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mostly EOS patients, who make up the majority of geriatric
schizophrenics. LOS, on the other hand, portends generally poor
outcomes, although social adaptation may be better in this group,
compared to EQS%0-3859,

CONCLUSION

Overall, there is growing evidence that older patients with late-
onset psychiatric disease are different from those who come to late
life with a history of early-onset psychiatric illness. Their varying
co-morbidity and symptom profiles suggest different (although
potentially interacting) etiological factors, with genetic and/or
social environmental factors predominating in early-onset disease
and behavioral factors in later onset. More work is needed to
describe any differential course, but social adaptation appears
better for elders whose disease experience has been shorter.
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Mortality and Mental Disorders

Michael E. Dewey
Trent Institute for Health Services Research, University Hospital, Nottingham, UK

INTRODUCTION

The topic of mortality and mental illness has a long history. Even
if we discount the pioneering nineteenth century study of Farr! we
can still go back as far as the study of @degird> among the
contemporary studies. Both of these were, of course, patient-
based and covered all ages.

Why should anyone want to study mortality and its relationship
to psychiatric illness in later life? There are many questions we
might want to ask:

e Are older people with psychiatric illnesses more likely to die
than those without?

e Are older people with psychiatric illnesses more likely to die
than younger sufferers after allowing for the general rise in the
force of mortality with age?

e If they are more likely to die, in either case, why is this?

o Whether they are more likely to die or not, do they die from
different causes?

o What theoretical issues does their risk of mortality raise?

e What implication for service provision does their risk of
mortality, elevated or not, have?

There have been some attempts at studying these issues and a
small number of relevant reviews. In this chapter there is no
attempt to provide a bibliography of all the empirical studies.
Instead a number of key references are chosen to illustrate themes.

DEATH CERTIFICATE STUDIES OF MORTALITY

A number of studies have used death certificate data to study
mortality and the dementias. The primary goal of these studies
has been to estimate prevalence without the expense of performing
a community study. Only one study, that of Flaten? in Norway,
gave estimates of prevalence close to those from community
studies, and it has been generally accepted that such studies tell us
about the death certification habits of doctors but rather little
about the prevalence of dementias or the relationship between the
dementias and mortality. There have been no such studies for
illnesses other than the dementias.

PATIENT-BASED STUDIES

A full review of these was undertaken by van Dijk and colleagues*
which should be referred to for details of this work. For reasons
outlined in the next section, these studies will not be further
discussed here.

COMMUNITY-BASED STUDIES

The primary source of information about the link between
mortality and mental illness in this age group is the increasing
number of community studies. Careful follow-up of well-defined
series of carefully diagnosed cases has its place, but the selection
that goes on between primary and secondary care gives rise to the
risk that the information cannot be generalized. Since most cases
of dementia and depression are managed in primary care, it is
there that we must seek information on the mortality of cases of
mental disorder. One of the most comprehensive reviews of the
past few years was that of Schroppel’. She concluded that
relatively little was known for either disorder.

The years since Schréppel’s review have seen an explosion in
studies relevant to dementia and depression. Two recent
systematic overviews have synthesized those community mortality
studies for dementia® and depression’. Disappointingly few of the
primary studies provide effect sizes that can be combined, but
there are enough to warrant the exercise for both disorders. For
dementia, meta-analysis of six studies gave an odds ratio for
mortality of 2.63 (95% confidence interval 2.17-3.21). There was
weak evidence of a higher risk for vascular compared to
Alzheimer’s, for increasing risk with increasing severity of de-
mentia, and for decreasing relative risk with age. There seemed no
evidence of a sex difference. For depression, meta-analysis of 15
cohorts gave an odds ratio of 1.73 (95% confidence interval 1.53—
1.95). There was weak evidence that men had a higher relative risk
and that studies with longer follow-up have a lower risk.

There have been few studies of other diagnoses in older age, and
there has been no systematic review of them. An account is given

by Langley in her review?®.

CAUSE OF DEATH

Only one study® appears to have addressed the problem of the
cause of death in community studies of dementia. Prior to this
there had been a number of studies of patient cohorts. Although
these doubtless have value, they do not help to solve the problem
of the causes of differential mortality. For that we require a direct
comparison between the proportion who die of cause X in the
demented group with the proportion who die of cause X in the
non-demented group. It seems so obvious that this is needed that
it is surprising that only Jagger and her colleagues® have addressed
the issue. They found that, relative to the general population,
Alzheimer’s disease sufferers had a lower risk due to age, for being
manual social class, and for having a history of cancer, and a
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higher risk for being male. This concords with the meta-analysis
quoted above for age, but not for sex.

A detailed editorial'® discusses issues in research into depression
and mortality. In particular there is difficulty in separating
association from causation.

METHODOLOGICAL ISSUES

A number of measurement issues have failed to receive appro-
priate attention. The studies of community samples use different
methods of measuring differences in risk. Although for low risks
the numerical difference between risk ratios and odds ratios is
small, comparison would be simpler if studies reported in a
common way.

Patient studies have not really addressed the issue of bias
introduced by differential identification of the patient group and
the controls. For instance, if date of diagnosis is used as the
starting point for survival analysis, there will be a survivor bias
and it will be difficult to identify controls in a similar way.

Studies comparing patient groups with the general population
have also failed to account for the fact that demented people are
part of the population, and if their death rate is very different
from that of the population as a whole, and if they form a
substantial part of the population, as they will beyond age 85,
then the death rate quoted for the general population is an
overestimate of that expected for non-demented people.

Few studies have put their results into any clear framework.
For instance, the possibilities raised by epidemiologists'! studying
chronic physical illness, and implicit in the textbook relationship
between prevalence, incidence and duration of illness, have hardly
been explored!?.

DISCUSSION

Mortality has been one of the most studied endpoints in
epidemiology, but the reader of the community studies will be
struck by the fact that, for few of them, mortality was a primary
end point. This has undoubtedly created the patchwork of
methods of reporting which bedevils synthesis.

There has been a considerable literature relating mental
disorders in younger adults to mortality'3, which has confirmed
an increased risk for affective disorders (typical SMR 1.4) and

schizophrenias (typical SMR 2.3). The studies quoted here suggest
a similar, possibly slightly greater, risk for depression.

There is clearly an elevated risk for both dementia and
depression, but there is little that can be confidently asserted
beyond that. We do not know whether the risk is modified by
other possible explanatory variables like age, sex, physical illness
of functional status, neither do we know what causes of death
account for the excess cases.

As yet, we do not know what would happen to mortality if we
treated depression in older age more vigorously, or what would
happen if universally effective treatments for dementia became
available and we could treat people with dementia.
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Long-term Outcome Studies
of Psychiatric Disorders: Methodological Issues
and Practical Approaches to Follow-up

Ann Stueve, John Toner and Anne V. Quismorio
Columbia University Stroud Center, New York, USA

What are the long-term outcomes of various types of psychiatric
disorders? How do individuals, interacting with their environ-
ments, shape the course and consequences of mental illness? What
environmental, personal and illness characteristics are associated
with recovery and improvement? Are such characteristics disorder-
or life stage-specific? A growing number of long-term follow-up
studies have begun to address such questions. Their results both
confirm and challenge accepted wisdom. Long-term outcomes of
schizophrenia, for example, do seem to be worse on average than
those of affective disorders'; at the same time, however, outcomes
of schizophrenia are remarkably varied, undermining conceptions
of its course as progressively deteriorating and chronic®. Sub-
stantive results from long-term follow-up studies are included in
other chapters of this volume (see specific disorders). This chapter
focuses instead on several basic methodological issues—case
identification, co-morbidity, choice of comparison groups, sample
representativeness and measurement issues—as they pertain to
long-term follow-up studies (see refs>® for elaboration). Our
purpose is to alert readers to issues that potentially influence the
interpretation and comparison of results. Issues associated with
the statistical analysis of longitudinal data are beyond the scope of
this chapter and are not included (see refs®$).

There are two basic types of follow-up investigations: (a)
prospective studies, in which the investigator defines a sample on
the basis of current attributes (e.g. psychiatric or exposure status)
and follows the sample forward in time; and (b) retrospective
cohort designs, in which the researchers define the sample on the
basis of some past characteristic (e.g. hospital admission during a
specified time period, participation in an earlier study) and then
reconstruct their subsequent life course up to some later point in
time, using records, retrospective interviews, etc.> Retrospective
cohort (or “catch up”) designs require less time to complete than
prospective studies covering a similar duration, but are more
limited by the availability and quality of extant data and problems
of recall. Both types of investigations have been used to elucidate
the long-term course’ and outcomes of psychiatric disorders!. The
issues discussed below apply to varying degrees to both types of
investigation.

CASE IDENTIFICATION

Case identification refers to the criteria and procedures used to
determine what constitutes a case of the disorder under study and

addresses the question, “long-term outcomes of what?”!%. With-
out explicit specification of what constitutes a case, similarities
and difference in observed outcomes across studies are difficult to
interpret. For example, observed differences may reflect discre-
pancies in diagnostic practice; observed similarities may be
illusory. Case identification is particularly problematic in long-
term follow-up studies, where baseline data and diagnoses often
predate the introduction of modern diagnostic systems and
standardized assessment tools. One way in which investigators
have dealt with this problem is to rescore baseline data (e.g. from
hospital charts, case notes or interviews) using one or more
current diagnostic systems (e.g DSM-III-R, ICD-10) and to
select and compare cases based on these newer diagnoses®. This
practice allows for comparison of outcomes using different
nosologies and, insofar as criteria for inclusion and exclusion
are reported, facilitates comparison of results across studies. Such
benefits of rescoring, however, remain dependent on the quality
and comparability of baseline data. Signs and symptoms that were
never attended to or recorded obviously cannot be recovered, and
their absence potentially introduces error into the rescoring
process.

CO-MORBIDITY

A second issue concerns co-morbidity (i.e. the co-occurrence of
two or more psychiatric disorders in an individual) and addresses
the question, “to what extent are observed outcomes due to
psychiatric conditions other than the one under study?’32%25
What appear to be differences in outcomes of schizophrenia, for
example, may be due in part to differences in the prevalence and
combination of secondary conditions. Here, too, the assessment
of co-morbidity and its ramifications is particularly difficult in
long-term follow-up studies, because outcomes may be influenced
not only by secondary disorders recorded at baseline but also by
the onset and recurrence of other disorders between baseline and
follow-up. While some assessment tools [e.g. Schedule for
Affective Disorders and Schizophrenia—Lifetime(SADS-L)] gen-
erate the data needed to make lifetime diagnoses, sample
attrition and reliance on informants may impede reliable
assessment of interim conditions for substantial numbers of
subjects.
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CHOICE OF COMPARISON GROUPS

The counterpart of case identification is the designation of
comparison groups and addresses the question, ‘long-term
outcomes of disorder X compared with what?” Comparison
groups provide benchmarks for interpreting measures of outcome.
What comparison groups are appropriate depends, of course, on
the research question under investigation and includes, among
others, samples of “normal” individuals, of individuals with other
psychiatric or medical conditions, or population norms, if
available. Comparisons may also be made on the basis of some
risk factor (e.g. age of onset) or treatment of interest. What is
important to remember when selecting comparison groups and
interpreting results is that members of the case, or target, group
may differ from those of the comparison group in ways other than
the disorder or risk factor of interest, and these “other ways” may
account for subsequent differences in outcome and course. Thus,
it is important to assess whether comparison groups are
comparable to case groups on extraneous dimensions that could
influence outcomes.

SAMPLE REPRESENTATIVENESS AND ATTRITION

The representativeness of the sample at baseline and follow-up
addresses the question, “‘to what extent and to whom are results
generalizable?”” Most current long-term follow-up studies are
based on patient samples selected from hospitals, other treatment
settings, clinician caseloads or case registries. Selection into
treatment, however, is not a random process”. Treatment rates
have been shown to vary by type of disorder'?, social and
demographic characteristics of individuals'>?, historical period',
service delivery system and country. In addition, within a
catchment area, patients are sorted and filtered into different
types of treatment settings (e.g. public vs. private). Thus, the life
trajectories of treated subjects may differ not only from those of
untreated cases but also from those of patients treated in
dissimilar settings.

More significant is the problem of sample attrition, whether
due to death, inability to participate, refusal or failure to trace.
This is because subjects lost to follow-up tend to differ in
systematic ways from those who are located and interviewed™'“.
Researchers often attempt to assess the type and degree of bias by
comparing respondents and non-respondents on baseline char-
acteristics; however, as Kelsey et al® note, “the only way to
ensure that bias stemming from loss to follow-up does not distort
the study results is to minimize losses through intensive efforts to
locate each cohort member” (p.109). In addition, by reducing
sample size, attrition reduces the statistical power of analyses to
reliably detect outcome differences. With effort, several long-term
follow-up studies have successfully minimized sample attrition'?;
the training and organizational strategies used have been
summarized'>1°,

MEASUREMENT OF OUTCOMES

The measurement of outcomes is clearly central to long-term
follow-up studies and raises the question, “on what dimensions
and how should outcomes be assessed?” Many different measures
of outcome have been used in follow-up studies, including
measures of symptomatology, hospitalization, role functioning,
impairment of social relationships and recovery!!”!8, Reliance on
single global indices of recovery have proved largely unsatisfac-
tory. Such indices are not only difficult to compare across studies
but also imply an overly uniform picture of subjects’ functioning.
Subjects who fare poorly in one life domain (e.g. employment)

often fare better in others (e.g. symptom profile)', and such
discrepancies are masked by single global indicators of recovery.
Even seemingly objective, domain-specific measures (e.g. unem-
ployment or rehospitalization rates) can be difficult to compare
across studies if they are influenced by setting specific economic
conditions or social policies*!°.

Sample attrition further complicates the measurement of
outcomes. How should outcomes be assessed for subjects who
are deceased or unlocated at follow-up? Investigators often rely
on informants and/or records to provide information. However,
in addition to raising ethical considerations, informants not only
differ from subjects in their access to (and probably recall of)
relevant information but also assess subjects’ status from
different perspectives. Records, too, may not contain the data
of interest and, like informant reports, differ in perspective from
subjects’ self-reports®?°. In light of such considerations, it is
important to follow the advice of Bromet et al* and “. . . be
cautious in comparing results across studies without carefully
ascertaining both the definition of outcome and the criteria
used in implementing that definition” (p.154) (see refs>!” for
elaboration).

MEASURES OF INTERVENING VARIABLES

The longer the time interval between baseline and follow-up, the
more likely that intervening events and circumstances play a role
in determining outcome status. Measurement of such events and
circumstances addresses the question, “what are the interim
processes and mechanisms that account for observed outcomes?”’
Here prospective designs have an advantage over retrospective
cohort studies because measurement of potentially mediating and
confounding variables can be explicitly built into both baseline
and follow-up data collection, and time intervals between follow-
ups can be chosen with intervening mechanisms in mind.
Retrospective cohort designs are more dependent on the avail-
ability of records and/or the recollections of subjects and
informants, which are vulnerable to recall and reporting
biases>?-21-23, Problems associated with reporting and recall are
not avoided by prospective studies, however, especially when
intervals between follow-ups are long.

PRACTICAL APPROACHES TO FOLLOW-UP

Smith and Watts?’ provide a thorough summary of methods for
locating absent and deceased subjects. Their review of available
procedures emphasizes the use of electronic databases as effective
means for identifying the location and vital status of lost subjects.
Various tools for locating participants lost to follow-up are
currently available.

Sources for Locating Patients Assumed Alive

The US Postal Service is a convenient source of information when
investigators are faced with outdated addresses. Upon request, an
updated address can be obtained as long as the request is made
within the year that the individual moved.

Incorrect telephone numbers can be updated by contacting the
telephone operator for information on new telephone listings.
Unlisted telephone numbers may be obtained, depending on the
policy of the telephone company. White-page listings for the
entire USA are available for purchase on compact disk (CD-
ROM). Compact disks are updated yearly and are relatively
affordable. Telephone numbers can also be updated by use of the
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crisscross (or reverse) directory, which lists telephone numbers by
address.

The Internet serves as an effective and cost efficient method of
locating absent subjects. Various websites contain an extensive
amount of information regarding residential listings. Internet
sources differ by the type of information required to perform a
search. When utilizing online databases, Smith and Watts®
suggest that: “It is important that the investigator try each source
before moving on to the next site. Failure to locate a number on
one site does not mean that a search of another site will be
fruitless” (p.434). Some examples of current websites include:

www.infoseek.com
www.semaphorecorp.com
www.databaseamerica.com
www.fourll.com
www.yahoo.com/reference/whitepages
www.angelfire.com
www.yahoo.com/search/people
www.switchboard.com
www.whowhere.com
www.lookupusa.com

The Department of Motor Vehicles can provide useful
information on an individual, including one’s address, date of
birth and social security number, and can select physical
characteristics; however, investigators must be cognizant of
state-specific limitations and restrictions on public access to
information. Similarly, voter registration files are restricted in
certain states, yet careful review of files, when available, can
produce useful information.

TRW, TRANSUNION and EQUIFAX, the nation’s major
credit bureaux, can provide vital information on patients, such as
current and previous addresses, social security number, birth date,
employer and spouse’s name. Each of these credit-reporting
services offers affordable products for assessing patient status.
TRW offers TRW Social Search and TRW Address Update.
Transunion offers TRACE, TRACEplus, ReTRACE and the
ATLAS. Equifax offers DTEC and ID REPORT. Each product
can successfully provide essential data but differs by the specific
information generated and what is required for initiation of a
search. Ultilization of these credit bureaux is legal, offering
comprehensive, affordable, time- and cost-efficient means for
locating patients.

Information brokers may also be of use in attempting to locate
missing subjects. Information brokers have access to varied
sources of information, yet are typically costly options. As a
result, it is recommended that researchers assess the necessity to
locate their subjects prior to selecting such alternatives®’?.
Similar sources of information may be available outside the USA.

Sources for Locating Patients Assumed Deceased

Various services are available for locating individuals who are
believed to be dead. The National Death Index (NDI) identifies
the states in which death occurred, the corresponding death
certificate number and the date of death. The NDI file provides
information for all 50 states, the District of Columbia, Puerto
Rico and the Virgin Islands. The NDI database is updated
annually and begins with deaths occurring in 1979.

NDI users can apply for NDIplus, an optional service that, in
addition to the aforementioned information, provides details on
the underlying and multiple causes of death for deceased patients.
Procedures for requesting information through NDI vary by state.
Prospective NDI and NDIplus users must submit an application
form to the National Center for Health Statistics. Information
regarding NDI and NDIplus can be obtained by contacting:

National Center for Health Statistics, Centers for Disease Control
and Prevention, 6525 Belcrest Road, Room 820, Hyatsville, MD
20782-2003, USA.

Tel: (301) 436-8951, ext 109 or 101; fax: (301) 436-7066: e-mail:
ROB3@CDC.GOV

The Equifax Nationwide Death Search provides information on
deaths since 1955 from data compiled from the Social Security
Administration. Search results will produce birthdate, date of
death and state and zip code at death. Equifax is updated
continuously and is therefore recommended for obtaining data
regarding recent deaths. Furthermore, because records are
available beginning in 1955, Equifax is potentially more useful
for some retrospective cohort designs than the NDI?®,

Other sources for identifying deceased subjects include the
Death Master File from the Social Security Index?’?. This
information can be accessed at www.ancestry.com.

Contact information for additional services includes:

Social Security Administration’s Death Master File, US Depart-
ment of Commerce, Technology Administration, 5285 Port Royal
Road, Springfield, VA 22161, USA.

Tel: (703) 487-4630

Equifax Credit Information Services, PO Box 105835, Atlanta,
GA 30348-5835, USA.
Tel: (800) 944-6000

Trans Union Corporation, PO Box 8309 File 99506, Philadelphia,
PA 19101-8309, USA.
Tel: (610) 690-3126

CONCLUSIONS

Long-term follow-up studies provide a useful vehicle for
investigating stability and change in the course and consequences
of psychiatric disorders; they raise a number of methodological
and practical considerations as well. In this chapter we have tried
to highlight basic methodological issues and practical approaches
that bear on the interpretation and comparison of research
findings and to reference practice approach and texts that address
the issues in greater detail.
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The Importance of Multidimensional Assessment in
Clinical Practice

M. Robin Eastwood* and Abhilash Desai
(*Formerly at) St Louis University Medical School, St Louis, MD, USA

In many ways, geriatric psychiatry is a paradigm for contempor-
ary medicine. A multidisciplinary team is required to address the
complex range of assessment and treatment issues. After all, older
people usually have more than one medical illness, are on several
medications and may have considerable limitations (vision,
hearing, mobility, cognition, finances).

According to Eastwood and Corbin!, “the problems presented in
the assessment and treatment of geriatric psychiatry patients may be
best solved by a team composed of members with diverse
professional training, meeting frequently to plan investigations,
discuss findings and formulate coherent and comprehensive
treatment plans. Such a group must function with little overlap of
tasks and few interdisciplinary jealousies, be problem-orientated
and exercise communication skills in order to be effective and
efficient. Although the physician typically chairs team meetings and
takes medical and legal responsibility, each member of the team
must make a definite contribution, either in direct patient care, or
with technical and back-up services”, and “Whatever the level of
sophistication, a geriatric psychiatry unit should be able to provide
an holistic and eclectic approach to assessment of the patient”.

For each patient there may be several assessments, each with a
definite purpose. Pre-admission assessment in the home is
valuable for evaluating functional level and the appropriate
level of care. Admission assessment may be necessary to make a
diagnosis and treatment plan. Follow-up assessment helps
monitored treatment effects and overall outcome. The following
health care professionals are required in the therapeutic team:

113

1. Psychiatry. Geriatric psychiatry is best practiced in a short-
stay, 10—15 bed unit. Ideally, the unit should be free-standing
for the elderly alone. Some would ague, because of the medical
risks and need for specialist consultations, that the unit should
be in the general hospital. The psychiatrist brings together the
psychosocial and biological aspects of medicine and is
preferably a geriatric psychiatrist. The amount of training
received in a general psychiatry residency is inadequate to
qualify as a geriatric psychiatrist. Conversely, a full fellowship
is not necessary and a separate 6 month rotation is probably
sufficient.

2. Primary care physician. It is useful to have a primary care
physician on the team. This person can help identify medical
problems, and suggest tests and medication to deal with these.
They can help in the initial phases of assessment. The pace of
research makes it difficult for a psychiatrist to keep up
satisfactorily with new medications in other specialties and
even for common illnesses like hypertension and diabetes.

3. Consultation team. 1t is useful for the geriatric psychiatry
group to offer consultation services to other parts of the
hospital. Looking for cases of delirium, dementia and
depression to treat or to transfer to the geriatric psychiatry
ward is a useful way of doing consultations and sharing good
relations with other specialties.

4. Nursing. Optimally, the same nurse should be responsible for
initial contact, inpatient care and follow-up. With this
familiarity, the nurse can be responsive to presenting problems
of safety and security, prostheses, fluctuations in daily activity,
signs of therapeutic response and drug or other sensitivities.

5. Social work. The social worker can assess the strengths and
weaknesses of the patient’s current social network, and
evaluate the potential for benefit from individual, family and
group psychotherapy. The social worker should be able to
provide individual support to the patient and family members.

6. Occupational therapy. The occupational therapist can evalu-
ate the patient’s response to social, physical and intellectual
stimulation and self-care and instrumental activities of daily
living. Occupational and leisure needs can be linked to
community agencies upon discharge. This therapist should
be able to help patients and their families with activities
(music, storytelling, group activities, such as playing various
games) that can be used to help cope with problem behaviors
and emotional distress.

7. Psychology. The psychologist can critically determine global
and specific intellectual deficits and help manage certain
behaviors.

8. Pharmacy. The pharmacist is vital in monitoring drug levels,
interactions and reactions in order to avoid the problem of
delirium.

It is also advisable to have the consulting services of such specialties
as internal medicine, cardiology, neurology, ophthalmology,
otolaryngology, urology, physiotherapy and dietary science.

The team faces a variety of diagnostic syndromes. These include
dementia, affective disorder, delusional disorder, neurosis and
personality disorder, alcohol or drug abuse, and delirium. Each of
these requires a standardized diagnostic, treatment and manage-
ment protocol, all subject to measures of efficiency and efficacy.
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Classification of Dementia and Other Organic
Conditions in ICD-10

A. Jablensky and J. E. Cooper

Department of Psychiatry and Behavioural Science, University of Western Australia, Perth, Australia

The classification of mental disorders in the Tenth Revision of the
International Classification of Diseases (ICD-10) is different from
its predecessor, ICD-9, in several ways. In addition to a revised
content that reflects the most important recent advances in
research and clinical practice, it is presented in different versions
for different types of professional users. The differences are,
however, in degrees of detail and the versions are compatible with
each other, since they are all derived from the same basic document
(Clinical Descriptions and Diagnostic Guidelines, WHO, 1992)!.

THE USES OF ICD-10

ICD-10 has necessarily retained its historical purpose of facilitat-
ing the recording of national and international statistics of
morbidity and mortality, but now has the added values of also
being designed as a uniquely international aide to clinical work,
teaching and research. It achieves these objectives by means of an
updated list of diagnostic rubrics, a set of glossary-type definitions
of disorders and additional explicit diagnostic criteria. The latter
have been developed in two versions: (a) clinical diagnostic
guidelines for routine use, allowing sufficient flexibility and
discretion in the application of ‘clinical judgement” in the
hospital ward or the outpatient service; and (b) diagnostic criteria
for research (ICD-10-DCR), providing stringent decision-making
rules to increase the specificity of diagnostic classification and thus
ensure a high level of sample homogeneity for the purposes of
clinical, biological and other research?.

As a result of a great deal of collaboration between the advisers
to the World Health Organization and the several Task Forces
that assembled DSM-IV on behalf of the American Psychiatric
Association during the last few years of the preparation of both
the classifications, there are very few important differences
between them. Since the same body of internationally published
research experience and literature was available to both sets of
experts during the processes of development, those differences
that remain are mainly differences of opinion rather than of fact.
Some differences reflect the need for ICD-10 to accommodate a
much broader base of international experience and opinions than
a national classification. In the development of ICD-10, experts
from many different cultures and languages were involved from
the earliest stages.

As in ICD-9, Chapter V deals with “Mental and Behavioural
Disorders” and is intended for the recording of the clinical
syndromes as presented and experienced by the patient. If a
specific underlying cause of the disorder is known (or highly

probable), additional codes should also be used from other
chapters of ICD-10, such as: Chapter I, Infectious and Parasitic
Diseases; Chapter II, Neoplasms; or Chapter VI, Diseases of the
Nervous System.

DEMENTIA IN ICD-10

In ICD-10, the dementias are embedded in the section on organic
and symptomatic mental disorders (codes F00-F09), which
contains the following major rubrics:

Dementia in Alzheimer’s disease.

Vascular dementia.

Dementia in diseases classified elsewhere.

Unspecified dementia.

Organic amnesic syndrome, other than induced by alcohol and

drugs.

Delirium, other than induced by alcohol and drugs.

e Other mental disorders due to brain damage and dysfunction
and to physical disease.

e Personality and behavioural disorders due to brain disease,
damage and dysfunction

e Unspecified organic or symptomatic mental disorder.

In contrast to ICD-9, the distinction between psychotic and
non-psychotic illnesses is of no taxonomic consequence in ICD-
10, where disorders of different psychopathological expression are
grouped together on the basis of established or presumed common
aetiology. In the particular instance of section FO, in which the
dementing disorders are included, the underlying classificatory
characteristic of “organic” is defined in the sense that “‘the
syndrome so classified can be attributed to an independently
diagnosable cerebral or systemic disease or disorder”. The
subsidiary term ‘‘symptomatic” is not used in the titles of
individual disorders but it is included in the overall title of the
block FOO-F09. This is because it is widely used in many countries
to indicate those organic mental disorders in which cerebral
involvement is secondary to a systemic extra-cerebral disease or
disorder. In other words, “symptomatic’’ in this context is a
subdivision of the wider term “‘organic”.

Another feature of ICD-10, as compared to earlier classifica-
tions, is the omission of any reference to age as a defining criterion
of the disorders accompanied by a cognitive deficit. The terms
“senile” and ‘‘presenile” are practically absent in the classifica-
tion, and there is no provision for identifying any mental disorder
as necessarily a result of ageing. The classification does, however,
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allow the recording of an unusually early or late onset of the
disorder. In other words, the mental disorders occurring in the
elderly are no longer considered to belong in a separate category
of morbidity. This is very much in line with research conducted in
the past two decades, which has demonstrated that the relatively
high prevalence of mental morbidity in the elderly in Western
cultures is related to a wide range of psychosocial factors (e.g.
social isolation, cultural uprooting and institutionalization), as
well as to physical co-morbidity, but that the aging process itself
does not produce nosologically specific forms of disorders.

If section FO of ICD-10 is used as a diagnostic decision tree,
there is a choice of five entry points at the level of clinical
syndrome: (i) dementia; (ii) amnesic syndrome; (iii) delirium; (iv)
organic quasi-functional disorder (affective, delusional, halluci-
natory or other); and (v) personality or behavioural disorder.
Once a disorder is identified at this general syndrome level, the
next step is defined by the diagnostic guidelines, which lead into
more specific diagnostic categories. The diagnostic decision rules
for dementia illustrate the point.

The syndrome of dementia is defined in ICD-10 by ““‘evidence of
a decline in both memory and thinking, which is of a degree
sufficient to impair functioning in daily living”, in a setting of
clear consciousness. For a confident diagnosis to be established,
such disturbances should have been present for at least 6 months.
Deterioration of emotional control, social behaviour and motiva-
tion represent significant additional features but the overriding
criterion is the presence of memory, learning and reasoning
decline. The ICD-10-DCR (research criteria) add anchor points
for a grading of the deficits into mild, moderate and severe,
separately for memory and intellectual capacity. The overall
grading of the severity of dementia is made on the basis of the
function which is more severely impaired.

Once the presence of the syndrome of dementia is established,
the diagnostic process branches off into the different clinical
varieties of dementia typical of Alzheimer’s disease, vascular
dementia and dementia in diseases classified elsewhere (including
Pick’s disease, Creutzfeldt—Jakob disease, Huntington’s disease,
Parkinson’s disease, HIV disease and a range of systemic and
infectious diseases, such as hepatolenticular degeneration, lupus
erythematosus, trypanosomiasis and general paresis). Dementia in
Alzheimer’s disease is subdivided into Type 1 (onset after the age
of 65) and Type 2 (onset before the age of 65). Although the ICD-
10-DCR criteria emphasize the ultimate criterion of the neuro-
pathological examination and the supporting role of brain
imaging, they nevertheless allow for a confident clinical diagnosis
to be made if clear evidence of a memory and intellectual
performance deterioration has been present for 6 months or more.
The ICD-10 criteria for vascular dementia are broader than the
corresponding DSM-IV criteria: they include not only multi-
infarct (predominantly cortical) vascular dementia but also the
subcortical dementias (Binswanger’s encephalopathy being an
example), as well as the mixed cortical and subcortical forms.

As regards the diagnosis of delirium, ICD-10 has abandoned
the distinction between acute and subacute deliria; the condition is
defined as “‘a unitary syndrome of variable duration and degree of
severity ranging from mild to very grave”, with an upper limit of 6
months’ duration and a subdivision into delirium superimposed
on dementia and delirium not superimposed on dementia.

The rubric “other mental disorders due to brain damage and
dysfunction and to physical disease” includes disorders with
“functional” characteristics (e.g. hallucinosis, catatonia, schizo-
phrenia-like disorder, and mood disorders) that arise in the
context of demonstrable organic illness, such as cerebral disease,
systemic disorders and brain dysfunction associated with toxic
disorders (other than due to alcohol or drugs). An important, not
yet fully validated, addition to this rubric is the “mild cognitive
disorder” attributable to physical co-morbidity (including HIV

disease), which is defined as transient but nevertheless involving
memory and learning difficulties.

Finally, personality and behavioural disorders due to brain
disease, damage and dysfunction include familiar conditions such
as organic personality disorder (the frontal lobe syndrome, but also
other lesions to circumscribed areas of the brain), postencephalitic
syndrome, postconcussional syndrome and some new entities, €.g.
right hemispheric organic affective disorder (altered ability to
express and comprehend emotion without true depression).

In conclusion, two features of ICD-10 should be emphasized.
First, as already noted, it does not identify the mental disorders in
the elderly as a separate or special category of psychiatric
morbidity. In addition to the FO section listing the organic and
symptomatic mental disorders, psychiatric disturbances arising in
the elderly population can be classified, according to their
presentation and course, in any of the other major sections of
ICD-10 (except for F8 and F9, which deal with developmental
disorders and behavioural and emotional disorders occurring in
childhood and adolescence).

Second, although ICD-10 is not explicitly a multi-axial
classification, there are two ways in which multi-axial coding
can be achieved if required. The simplest way is to use extra codes
from the other chapters of ICD-10 in addition to those in
Chapter V; any physical disorders present can be recorded by
codes from Chapters [-XIX, and codes from the final two
chapters can be used to cover other noteworthy aspects of the
clinical picture. These are: Chapter XX, External Causes of
Morbidity and Mortality (the X and Y codes, covering drugs
causing adverse effects in therapeutic use, and injuries and
poisoning); and Chapter XXI, Factors Influencing Health
Status and Contact with Health Services (the Z codes, which
include a variety of social, family and life-style factors).
Another and more comprehensive option is to use the special
Multi-axial System now available, which was developed by
means of an international collaborative study organized by
WHO Geneva?®. This provides three descriptive axes: Axis I,
Clinical Diagnosis; Axis II, Disablements; and Axis III,
Contextual Factors. These Axes are a convenient re-arrange-
ment of the chapters of ICD-10 listed above, with the addition
of a brief set of ratings covering physical disabilities.

PROSPECTS FOR THE FUTURE

It is likely to be many years before the next edition of the
international classification is ready for use, but meanwhile there
are plenty of issues worthy of debate. Whatever form the
classification takes, it seems likely that the principle of recording
the clinical picture by means of Chapter V and the underlying
physical cause by means of other chapters will remain. Research is
now providing many clues about the exact place and the
histological nature of the lesions in the central nervous system
that give rise to the clinical syndromes, but the clinical syndromes
themselves will not change, and will always need to be recorded.

The new non-invasive techniques for brain imaging, such as
MRI, SPECT and PET scans, are demonstrating a variety of
structural abnormalities in the brains of some (but by no means
all) patients with the familiar clinical syndromes that are also
present in substantial proportions of normal subjects. These
changes are “‘organic” in a general sense of being something
physical, but not in the way the term is used in the ICD (that is, to
indicate a concurrent and diagnosable physical disorder). It will
probably soon be time to abandon “‘organic” as a term to be used
in a classification, and to develop new terms and concepts that will
make these more subtle differentiations clear.

It should be possible to omit the “nested” categories of
organically caused syndromes of depression, anxiety and
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schizophrenia in future versions of Chapter V. Their presence
breaks the rule (otherwise followed) that a clinical syndrome
should have only one place in the classification. They were
included because of a clinical demand for the convenience of being
able to specify both a syndrome and its cause by means of only
one code. Their omission would cause no loss, while improving
the properties of the ICD as a classification. Even desk-top
recording systems now have large capacities and increasingly
sophisticated software that make them capable of handling many
entries for each clinical encounter or spell of patient care.
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Psychiatric Diagnosis and Old Age:
New Perspectives for “DSM-IV-TR” and Beyond

Eric D. Caine
University of Rochester Medical Center, Rochester, NY, USA

Aging and old age confront the psychiatric clinician and
nosologist with special diagnostic problems. Our present syndro-
mology has arisen largely from studying disorders of young and
middle-aged adults. It is being challenged now by the general
aging of the population in Western as well as many Eastern
societies.

Aging reflects evolving biological, psychological, and social
processes. Fundamental alterations of central nervous system
functioning color the psychopathological and pathophysiological
significance of specific symptoms, while the psychosocial meaning
of discrete life events changes as one moves across the age
spectrum. Old age brings an increase in confounding systemic
medical conditions. Thus, we are confronted with an array of yet-
to-be-answered questions. What is the relationship between the
mentally disordered who have grown old, and the old who
develop mental disorders? Does later age of onset connote a
fundamentally different disease process, even when the presenting
psychopathology is generally similar? How do we separate
idiopathic (called “primary”” in DSM-IV) psychiatric syndromes
from psychopathological conditions caused by defined disease
processes? What must the diagnostician and treating clinician do
to distinguish those psychopathological symptoms that are
amenable to treatment from confounding medical symptoms
that reflect systemic illness?

The development of the fourth edition of the American
Psychiatric Association’s Diagnostic and Statistical Manual
(DSM-1V) provided an opportunity to begin considering such
issues more formally. These types of questions were almost
neglected in previous editions of the DSM, in part due to a lack of
meaningful research data, and no doubt reflecting a lack of
interest among many American psychiatrists in treating geriatric
patients. However, the past 15-20 years have seen a surge in
interest in the USA in psychogeriatrics, as evidenced by enhanced
clinical training and sharpened clinical identity. The development
by the American Board of Psychiatry and Neurology of an
“added qualification” in geriatric psychiatry during the past
decade crystallized this recognition.

There were relatively few changes in DSM-III or DSM-III-R
that pertained to elders. Dementia and delirium were defined
more precisely. The term “involutional” was dropped from the
classification, due to a paucity of data supporting the qualitative
distinctness of involutional melancholia. A criterion had been
added in DSM-III to establish a maximum age of onset for
schizophrenia at 45 years, but this was deleted in DSM-III-R as
more evidence was made available to American writers that

schizophrenia-like disorders emerge among older patients and are
not solely caused by primary cerebral diseases.

Literature reviews and discussions that were part of the
preparation of DSM-IV revealed that there was a continuing
lack of rigorous clinical descriptive research in many areas of
geriatric psychiatry. There was a dearth of data regarding the
natural history of both late-onset disorders and early-onset
disorders that persist or recur throughout the life course into
old age. It was also apparent that there were insufficient
epidemiologic findings to fully define the prevalence or incidence
of many later life disorders. In the USA, this may have reflected,
in part, an overly rigorous application of DSM-III criteria during
the epidemiological catchment area (ECA) studies. Although
these were valuable for describing the psychopathology of some
elderly patients, the stereotypic use of diagnostic descriptors
developed for younger patients had the unintended effect of
excluding possible subjects from each of the rubrics. This process
was compounded further by employing lay interviewers asking
highly structured questions. Many of the critiques regarding
traditional approaches to cross-cultural psychiatry (e.g. the
problem of ‘“‘category fallacy”!) are equally germane to studies
that utilize criteria developed for one age cohort when character-
izing the psychopathology evidenced by another. As a result,
many recommendations for DSM-IV regarding later life psychia-
tric disorders were qualitative or impressionistic, more useful for
specifying directions for new research but insufficient for
substantially revising many of the diagnoses to be included in
that new edition.

DSM-1V AND BEYOND

The major innovation of DSM-III was the development of a
multiaxial system that provided clinicians with a wider array of
descriptive categories for more completely defining their patients’
problems. However, there was little evidence in either DSM-III or
DSM-III-R that indicated a thorough understanding of the
complex multidimensional diagnostic problems posed by aging
patients. In contrast, DSM-IV began the process of addressing
this deficiency by including for many diagnoses a discussion
labeled, “Specific Culture, Age, and Gender Features” or
“Specific Age and Gender Features”. This approach allows
some limited consideration of aging-related issues, but again, the
sparse commentary in many of these sections also underscores
how little is known about many related questions.
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The following discussion reviews each of the DSM-IV axes,
considering aging-specific topics. They point to areas of con-
troversy that will need further study before inclusion in a future
DSM-V. As well, they will highlight planned alterations for the
forthcoming text revision of DSM-IV (“DSM-IV-TR”) with
regard to the diagnosis and classification of neurodegenerative
processes, such as Alzheimer’s disease.

Axis 1

DSM-III and DSM-III-R continued the tradition of distinguish-
ing between ‘‘organic” and “‘functional” disorders. This
conceptual typology had posited a difficult-to-maintain dichot-
omy, one that was poorly justified in light of modern research?. As
well, “organic” diagnoses too often had been applied without any
clear rationale. Instead, DSM-IV emphasizes a conceptual move
away from concerns about the presence of structural pathology,
or its absence, to a consideration of etiologic link.

It is more meaningful, both clinically and heuristically, to label
a disorder as “primary” (i.e. idiopathic) when its cause is
unknown, rather than using a term such as ‘“‘functional” that
implies a specific type of physiological or psychological mechan-
ism. “Organic” arose in the nineteenth century after the detection
of organ (i.e. brain) pathology. Research findings of the past 30
years have clouded any hope of using such a criterion for
separating alleged psychological from alleged biological distur-
bances. DSM-IV expects clinicians to clarify whether a disorder is
primary (i.e. idiopathic) or “secondary” or “symptomatic”. (The
text itself avoids using the latter designations, given controversy in
the USA regarding their exact definitions.) A lengthy description
is provided in DSM-IV to help clinicians reason whether there is
sufficient evidence to attribute the etiology of a psychiatric
syndrome to a definable disease process. Thus, one might
diagnose “mood disorder due to Parkinson’s disease” or
“psychotic disorder due to Huntington’s disease’” where there is
a decision that the psychopathology is a direct reflection of the
fundamental pathophysiological process that causes Parkinson’s
disease or Huntington’s disease.

While DSM-IV includes a chapter describing symptomatic
psychiatric conditions, they are distributed throughout the text,
grouped with the primary psychiatric disorders with which they
share phenomenological features, forcing clinicians to consider
differential diagnostic questions directly. Although the impact of
this change extends beyond older patients, it has frequent
application to elders, given their heightened rates of general
medical conditions. Whether geriatric psychiatrists and other
clinicians have, in fact, undertaken a more rigorous approach to
considering etiological relationships because of the changes in
DSM-IV remains to be defined.

Cognitive Disorders

Delirium, dementia and amnestic disorders were clustered
together in DSM-IV as ‘“cognitive disorders”. DSM-III-R
developed, perhaps inadvertently, very restrictive criteria for
delirium that excluded a variety of patients whose clinicians were
certain about the diagnosis, but unable to use the diagnostic label.
Beyond traditional definitions employing attentional dysfunction
and fluctuating consciousness, DSM-III-R required the presence
of “disorganized thinking”, as evidenced by formal thought
disturbance. However, mildly delirious patients may not have
rambling, irrelevant or incoherent speech. DSM-IV returned to a
broader view.

While the successive editions of the DSM have been the primary
classification for American psychiatry, ICD-9-CM (International

Classification of Diseases, 9th edn, Clinical Modification) has been
adopted by international treaty as the medical diagnostic coding
system used by the US Government for all data collection and
reporting regarding morbidity and mortality. In order to receive
reimbursement from Medicare, for example, every clinician must
report diagnoses in terms of ICD-9-CM codes. These range from
00-0999, and are organized in sections based upon the type of
disease process (e.g. infectious and parasitic diseases, 001-139;
neoplasms, 140-239), anatomic location (e.g. diseases of the
digestive system, 520-579; diseases of the nervous system and
sense organs, 320-389) or functional area (e.g. mental disorders,
290-319).

The entire system of diagnostic coding now is being revamped
during the development of ICD-10-CM. This is intended to deal
with the problem of “double coding” (e.g. diagnosing meningitis
as both an infection and a disease of the nervous system) and
other shortcomings, most notably an insufficient number of
potentially available codes for future classification needs. Begin-
ning with the completion of ICD-10 by the World Health
Organization during the early 1990s, the most important change
has been the adoption of an alpha-numeric coding system, in
which letters are used to indicate the section of the ICD
classification from which the code is drawn. Thus, infectious
disease codes start with the letter A, neoplasms start with the
letter B, etc. Codes formerly contained in the Mental Disorders
section (290-309) will start with the letter F, while codes formerly
contained in the Diseases of the Nervous System (320-389) will be
included under the letter G. The “clinical modification” of ICD-
10 currently being developed by the US National Center for
Health Statistics, using this alpha-numeric system, will be adopted
officially within the next several years. The most significant change
for geriatric psychiatry will be the provision in ICD-10-CM of
only one code for Alzheimer’s disease, G30, instead of the double
coding that was part of DSM-IV and ICD-9-CM. Although
sufficiently similar to ICD-10 to allow cross-national comparison
of health data, ICD-10-CM will have several significant differ-
ences in terminology and level of specificity.

Subtypes of dementia of the Alzheimer type (DAT) and
vascular dementia (i.e. with delirium, with depressed mood, and
with delusions) were first introduced into the DSM-III at a time
when these categories were referred to as “‘primary degenerative
dementia” and “multi-infarct dementia”. These subtypes were
later carried forward into DSM-III-R and DSM-IV. The
expressed rationale for adding these subtypes had been parsimony
of diagnosis, based on the assumption that these three conditions
were fundamental manifestations of dementia. It did not make
sense to require a clinician to use an additional diagnosis to
describe what were considered to be aspects of the primary clinical
condition. But neither DSM-III nor DSM-III-R provided explicit
instructions about when to use specific subtypes, and a number of
questions arose regarding their use. For example, did “with
depressed mood” include full-blown major depressive episodes
occurring during the course of Alzheimer’s disease, or just milder
forms of depression? Should “with delirium” include all forms of
superimposed delirium, or just delirium thought to be directly due
to Alzheimer’s disease or vascular pathology? How should one
diagnose delirium secondary to suspected drug toxicity in a
demented patient? What should be one’s approach to describing
other commonly encountered symptoms or signs, e.g. delusions,
hallucinations, agitation, or anxiety? When delirium, delusions
and depressed mood occur simultaneously, which diagnostic code
does one choose?

DSM-IV continued to use this subtyping with three changes.
A new subtype, “with behavioral disturbances”, was added in
order to allow the user to indicate “‘clinically significant
behavioral changes (e.g. wandering)”, although this was not
codable in any numeric fashion. The “with delusions™ subtype
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required that the delusions be the ‘“predominant feature”.
Lastly, DSM-IV clarified that depressive presentations meeting
criteria for a major depressive episode should be included under
the “with depressed mood” subtype, in addition to milder
forms.

Even with these changes, the basic reasoning behind the DSM-
III, DSM-III-R and DSM-IV subtypes was flawed. Beyond
including only a small portion of the array of behavioral,
psychological or emotional signs, symptoms or syndromes that
can be caused by Alzheimer’s disease, the structured hierarchy of
the classification implied that these manifestations were a
secondary or subordinate feature of the cognitive symptoms and
signs of dementia. Ample data now demonstrate that, when
present, they are most often manifestations of fundamental brain
pathophysiology, as much as memory or other cognitive dysfunc-
tions. In sum, for a classification that was intended to guide
therapeutics as well as communicate information regarding signs,
symptoms and prognosis, the system did not work.

A change in coding adopted by ICD-9-CM rendered these
subtypes obsolete. In anticipation of planned changes for ICD-10-
CM, the October 1997 ICD-9-CM coding recommendations
indicated that the preferred diagnostic code for Dementia of the
Alzheimer’s Type should be 294.1 (for “Dementia in Diseases
Classified Elsewhere’’) instead of 290.xx. Thus, the three subtypes
that had been coded with a fifth digit could no longer be captured.
These changes are being used to revise the approach in DSM-IV
as well.

When a patient has emotional, mood or psychological
symptoms or signs that are in need of therapeutic interventions
arising from Alzheimer’s disease, the clinician will be asked to
code these conditions on Axis I as one of the “mental disorders
due to a general medical condition”. As with other etiologically-
or pathologically-defined medical conditions, Alzheimer’s disease
will be recorded on Axis I1I. Like other secondary or symptomatic
psychiatric conditions, these problems must substantially interfere
with a patient’s functional integrity to warrant a formal diagnosis.

Beyond dementia itself, the secondary conditions to be coded
on Axis I (with an associated Axis III diagnosis of Alzheimer’s
disease) include psychotic disorder, mood disorder, anxiety
disorder, personality change (types include labile, disinhibited,
aggressive, apathetic, paranoid, other, combined, and unspecified)
and sleep disorder. As there are no data indicating that AD causes
delirium, despite the frequent occurrence of delirium among
patients with dementia of the Alzheimer’s type, the clinician will
be pressed to define the specific etiology of the delirious condition
when possible. Sexual disorders due to AD also should not be
diagnosed, again reflecting an absence of clinical or research
findings tying Alzheimer’s disease to sexual dysfunction. Those
patients who are uncontrolled in their sexual behaviors can be
captured under the “with behavioral disturbance” subtype. Thus,
for a man with AD having dementia and delusions associated with
combative behavior, one would use the diagnoses 294.1 and
293.81, the latter for Psychotic Disorder due to Alzheimer’s
Disease, with Delusions. For a woman with delirium super-
imposed on DAT, the diagnosis will reflect the presumed etiology
of the delirium (e.g. delirium due to anticholinergic use is
diagnosed 292.81, Anticholinergic-induced Delirium).

Starting in October 2000, a new fifth digit will allow one to
indicate whether the dementia is “with behavioral disturbances”
(294.11) or “‘without behavioral disturbances” (294.10). The
inclusion of a codable behavioral descriptor and the conventions
regarding the diagnosis of DAT and other symptoms due to
Alzheimer’s disease will be included in DSM-IV-TR, with an
anticipated publication in May 2000. (The DSM-IV text revision
project is an empirically-based updating of the text only, without
any changes being made to the criteria sets.)

The term “behavioral and psychological symptoms of dementia”
(BPSD) has not been adopted during the DSM-IV revision
process. There are two explanations. The first relates to the label
itself. It implies that the signs and symptoms in question are a
direct outgrowth of dementia, which is not a fundamental disease
process but itself a secondary clinical syndrome, rather than
suggesting that the behavioral and psychological symptoms are
due to AD-caused brain degeneration. The second reservation
reflects a concern that behavioral, psychological and emotional
symptoms and signs are not a unitary phenomenon. It is most
parsimonious at this time to use the extant, discretely defined
“mental disorders due to . . .” and avoid creating yet another
unitary diagnostic label that has no established reliability or
validity*.

A major topic for discussion during the development of DSM-
IV was a recommendation that ‘“‘age-associated memory impair-
ment” (AAMI) be included as a diagnostic entity, in keeping with
criteria proposed to standardize the definition of aging-associated
changes in intellect’. Aging-related changes in intellectual ability
are robust and demonstrable psychometrically when comparing
healthy older subjects with younger control groups, encompass a
variety of tasks beyond those related to memory, and are at times
troubling for particular individuals. However, doubts were
expressed regarding the use of a disease diagnosis for a normative
phenomenon. There were no objectively defined standards for
establishing a cut-off or threshold to separate it from the earliest
manifestations of specific diseases (e.g. the early manifestations of
Alzheimer’s disease). Indeed, review of available data suggested
that mild intellectual declines relative to age-matched peers often
presaged the development of progressive disease. In contrast,
there was clear evidence that AAMI was not associated with
significant functional or social impairment. Ultimately it was
concluded that there were insufficient data to establish a formal
psychiatric diagnosis of AAMI®. DSM-1V finally included “age-
related cognitive decline” as a Z code designation, one of those
conditions ‘‘not attributable to mental disorders that are a focus
of attention or treatment”.

Other Axis I Issues

Other Axis I disorders provided focal points for heated debate,
but concrete recommendations for classificatory changes were
difficult to establish in the absence of well-developed research
findings. The problem of mood disorders was illustrative. DSM-
III-R criteria amply described many of the features of severe
mood disorders seen in elderly patients coming to outpatient
clinics or hospital inpatient services. However, they were far less
satisfactory for describing the features of affectively impaired
patients encountered in the offices of primary care physicians,
evaluated in nursing home settings or ascertained through
community surveys.

Many suffer “subsyndromal” presentations, either dysthymic
states that generally conform phenomenologically to dysthymic
disorder but are not sustained for the requisite 2 years, or
manifestations that include mood, ideational or somatic features
of an affective disorder but without the array of symptoms needed
to qualify for a strictly defined diagnosis. A diagnostic system that
excludes the majority of potential patients fails to fully serve its
descriptive function’. But suggestions for change remain incom-
plete and are not yet supported by a sufficiently large body of
careful clinical research. (So-called “minor depression” was added
for research purposes to the Appendix of DSM-IV, but it remains
uncertain how to apply this construct to the conditions encoun-
tered among elders.)

The deletion from DSM-III-R of age 45 years as a cut-off for
the onset of schizophrenia removed a major impediment for
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diagnosing elderly psychotic disorders. However, many clinicians
have found unreliable the attempt to distinguish between
schizophrenia and delusional (paranoid) disorder, based upon
the presence of ‘“‘bizarre delusions’. There is no standard by which
one can decide when a delusion becomes “‘bizarre”. Other grounds
for distinguishing delusional disorder from schizophrenia are now
being considered. Additionally, current criteria for schizophrenia
require a significant functional decline during the course of the
disturbance, but investigators have noted that many patients with
late-onset psychosis maintain stability in their personal and social
functioning.

It is rare to encounter elderly patients with pure generalized
anxiety disorders. Mixed anxiety—depression is common, but it
does not fit easily among mood disorders or among anxiety
disorders. Although some continue to advocate consideration of a
label such as “mixed dysphoric state”, there has been no
consensus. Growth in the use of serotonin reuptake inhibitors,
and compounds such as extended release venlafaxine, has
dampened the debate in practical terms, but their apparent
effectiveness for mixed anxiety—depressive states sheds little light
that clarifies the nosological confusion.

Regarding obsessive—compulsive disorder, post-traumatic stress
disorder and phobias, there are few data available about their
occurrence among elders to make any salient recommendations
regarding diagnostic classification or modification based on aging-
related changes in prevalence, presentation, course, co-morbidity
or treatment responsiveness. In a similar vein, there are only a
small number of replicated findings regarding the form or
frequency of adjustment disorders among older patient groups.
However, it has been amply clear that the currently employed 6-
month time limit for adjustment disorders is inadequate when one
faces a persisting stressful situation, such as a chronic physical
disability or the need to care for a spouse with Alzheimer’s
disease.

While there were some minor text changes in DSM-IV
regarding substance use disorders, there has continued to be
relatively little attention to specific issues related to older persons.
Recent studies® have underscored the variety of misconceptions
that clinicians hold regarding the frequency and impact of
alcohol-related clinical conditions. Many substance abuse pro-
blems among elders arise from misuse of prescribed medications;
older patients often avoid the adverse social consequences of drug
seeking and the medical complications of illicit intravenous
administration. Although the abuse/misuse may be physically
hazardous, especially as it relates to changes in metabolism or
potentials for drug interactions, it is distinct from the jeopardy
experienced by younger abusers. Thus, the diagnostic classifica-
tion must attempt to take into consideration age- and culture-
related variations, with an eye to dealing with unsupervised use as
well as frank abuse.

Axis 11

Consideration of personality factors and related clinical disorders
has been hampered by minimal data. Although one may
conjecture about the changing presentation of Axis II psycho-
pathology across the age span, there have been remarkably few
relevant, systematic studies®. Clinicians often recognize residual
dysfunctional personality features in older, previously diagnosed
patients who later fail to conform to stereotypic descriptions.
There are no categories available for denoting such conditions.
Similarly, there is no diagnosis of “‘emergent” personality disorder
for describing those patients who, having suffered marginally
impairing personality traits throughout their lives, evolve a frank
disorder in old age. For example, such a classification would
capture those who, having been supported or buffered by others,

become dysfunctional following the death of a spouse or parent.
This view stresses the setting-dependent nature of disordered
personality. Overall, pre-DSM-IV discussions swerved away from
issues related to personality and aging, leaving them to be
resolved in future editions. It is clear, however, that the domain of
personality dysfunction—even if not captured by current diag-
nostic categories—is a major component of the geriatric
landscape®, especially when considering problems such as depres-
sion in primary care settings'®!! or suicide in elders'?.

Axis IIT

As noted previously, DSM-IV includes guidelines for assisting a
clinician in discriminating between a primary Axis I disorder and
a symptomatic disorder due to a condition diagnosed on Axis III.
When there is an etiologic tie, the general medical disorder should
be noted as part of the Axis I diagnosis (e.g. “mood disorder due
to Alzheimer’s disease’), in addition to its notation on Axis III.
Despite the presence of guidelines, no rule can be used as an
infallible aid to determine whether a condition is truly a
manifestation of a fundamental medical disorder or is an
unrelated idiopathic (“primary”) presentation that occurs by
coincidence in the presence of a medical condition that is not tied
etiologically to the Axis I psychiatric disorder. Clinical judgment
must prevail. Similarly, there are no means available for
indicating the current clinical significance of co-morbid condi-
tions, whether they contribute to the patient’s overall disability,
are confounds of possible treatments, or are merely incidental,
coexisting disturbances that have no therapeutic impact or
functional implications when considering the primary psychiatric
syndromes.

Axis IV

As constituted in DSM-III-R, Axis IV was often unsuitable for
use with elders. Its exemplars failed to account for many of the
common problems or stresses of later life. Additionally, there was
no method provided in the manual for defining the contribution
of positive psychosocial factors that mitigated or diminished the
contribution of stressors to the development of psychopathology.
DSM-IV took another approach, defining what might be called
“problem areas”. This approach avoided the shortcomings of the
previous scale, and included a variety of domains relevant to
elders, but it too provided no room for an assessment of
compensatory factors, in addition to its problem-definition
focus. A psychosocially orientated scale (or set of scales) is
necessary, one that reflects a broad conception that includes social
supports, occupational and environmental resources, perceived
quality of life, as well as stressors, both acute and chronic.

Axis V

Functional ratings may have substantial predictive validity when
used with elders, but also have proved unreliable when not used
carefully. Current use of Axis V requires an estimation of
functional capabilities based upon psychopathology alone.
Many commentators question whether one can reliably separate
functional deficits due to psychiatric symptoms from those arising
from co-morbid physical disorders, especially in elderly patients
with multiple diseases. Presently available global functional health
measures are psychometrically robust and are excellent predictors
of subsequent morbidity and mortality in older patient samples.
Two separate rating scales, one devoted to overall global
functional capability/disability and a second devoted to severity
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of psychopathology, would likely show greater utility and
reliability than the current Axis V measure. While this approach
was discussed for DSM-IV, it was not adopted as it was viewed as
untested. Future consideration of how best to rate a patient’s
functional abilities will be an important issue for DSM-V.

In a similar vein, development of a cognitive rating scale within
the overall diagnostic classification would have substantial clinical
and heuristic value. Here, too, one confronts substantial con-
troversy. Does the clinician attempt to rate absolute capability or
to assess change (i.e. decline)? While a measure reflecting
intellectual integrity or decline would assist when considering a
wide variety of disorders (including dementia, mood disturbances
and psychoses), how should one account for variations in literacy,
education, cultural background or country of origin? At present,
no single scale has proved suitable for all circumstances. Before
inclusion in any formal diagnostic system, such a measure would
require substantial testing to ensure both its validity and its
reliability.

CONCLUSION

Geriatric psychiatry is only now achieving in the USA the
attention and status that it has held for many years in other
countries. Historically, clinicians and researchers who have
worked in this area have had little impact on the nosologies
recorded in the diagnostic manuals of the American Psychiatric
Association. This situation is changing dramatically. However,
specific suggestions for revision bear only as much weight as the
strength of the research base upon which they are built. The rapid
growth in North America of research dealing with psychopathol-
ogy of the elderly is a heartening development, one portending
future changes in DSM-V that we may not have yet anticipated.
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History and Mental Status Examination
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A successful psychiatric evaluation in the elderly, including a
comprehensive mental status examination, involves integrating
components of both medical and psychiatric clinical models. The
classic medical model pursues symptoms and signs in a problem-
orientated fashion, seeking to match them with a single unifying
diagnosis and then designing an appropriate treatment strategy
leading to a cure. This approach is less useful when dealing with
geriatric patients. With these patients, aspects of the psychiatric
clinical model are emphasized, i.e. ongoing treatment rather than
cure, and chronic rather than acute care given by an inter-
disciplinary team. This strategy leads toward maximizing and
maintaining individual function and behavior. Geriatric care is
involved less with disease and more with disability. This is the case
whether the patient has a psychiatric or general medical problem;
and treatment goals must address the situation of chronic care
needs, in contrast simply to the “fixing” of an isolated problem.
Complicated presentations of disease in this age group create
problems most successfully approached from an interdisciplinary
perspective. Many syndromes manifest themselves with symptoms
common to psychiatry, internal medicine and neurology, illustrat-
ing the overlap of these disciplines in geriatric care. The unique
and challenging aspects of interviewing the elderly requires
developing an individualized, functional clinical examination.
With this goal in mind, the medical history will be examined and
utilized to illustrate how the different medical specialties interact
to integrate the art with the science of medicine. A successful
blending will result in obtaining the most clinically useful
examination possible.

PURPOSE

Obtaining a valid and reliable medical history continues to yield a
correct diagnosis in over 80% of clinical situations!. This remains
true in elderly patients, but accomplishing the task in this age
group is often difficult and time-consuming. Perfecting the skills
required to interview successfully an old, sick individual is
invaluable in understanding an unusual disease process or
avoiding costly mistakes in evaluation and treatment?. The
working, hands-on abilities necessary to effect a successful history
fall within two separate realms: fact-finding (science) and empathy
(art)®. In the first realm, traditional medical training is replete with
teaching and experiences. On the other hand, tutelage yielding
artful practitioners is much less universal; indeed, it is becoming a
rare and treasured experience in a medical residency.

With a view in mind toward expanding the ““art” realm, a new
look at interviewing elderly people is indicated. The interaction
between patient and interviewer becomes much more than the

process of collecting facts and related information to make a
diagnosis. Gaining medical and social facts pertaining to the
individual’s problems is a primary but not exclusive goal. Older
adults often come to the physician with a complex agenda that
may not be obvious by dwelling only on the chief complaint.
Conducting the interview by this conventional fact-finding
method may not be productive and actually may put one at risk
for generating too narrow a differential diagnosis.

In addition to laying the foundation for a satisfying therapeutic
relationship, the initial gathering of information should guide the
first steps in evaluation. Logical, stepwise investigation of
symptoms and signs remains the practical approach to any
medical work-up. If this investigation yields nothing, the urge to
perform more elaborate tests should be resisted and one should
return to the history. Greater dependence on reviewing the history
again with the patient is more likely to yield an appropriate plan.
The “law of parsimony” is not as useful a guiding principle in the
care of geriatric patients as it is in general medicine*. A single,
unifying diagnosis may not explain satisfactorily a symptom
complex responsible for a precipitous functional decline in an
elderly individual, and continuing investigation frequently
uncovers multiple causes.

An understood but often unstated purpose of the medical
interview with old people is getting to know the patient. This
requires interviewer empathy (not sympathy or emotional
involvement), which may be of the highest importance in the
patient’s view. Using the initial interview to explore personality
and life experiences helps build rapport that is essential to
subsequent interactions. Whether a patient’s problem is psychia-
tric or medical, the initial interaction and relationship that grows
from it are vital to achieving the goal of proper diagnosis and
treatment.

ELEMENTS

Although the components of the medical history in geriatrics do
not differ from those in the practice of any other specialty, the
order in which they are pursued and their relative importance may
be unique. The classic approach of taking a symptom-directed
chief complaint, history of present illness, past medical history,
review of systems, social history and family history will produce a
desired database from which to work. However, mechanically and
swiftly following an unbending order or sequence of impersonal
questions may provoke successively less and less cooperation if
the patient perceives that you are not really “listening”. A more
effective approach may require the physician to give up some
control over the process of the interview, allowing the patient to
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conduct it on his/her own terms. Valuable information that would
otherwise be missed may be hidden in a conversational tangent
the patient insists on following.

Review of previous medical records is necessary but they may
not be available while you are seeing the patient. Especially in the
elderly, a variety of information sources must be accessed in
addition to the patient, including reliable family members and
others in the social network. Indeed, if these other sources are
lacking this should be noted and may itself have significance in the
geriatric setting. Even in cognitively intact persons, corroboration
is a good idea, as the “facts” may be related differently depending
upon one’s perspective. Non-medical problems, such as financial
stress or social isolation, invariably impact on the elderly patient
in unpredictable ways and cannot be ignored while investigating a
medical complaint. After thorough investigation of each part of
the history, the stories, details and facts are compiled, reviewed
and evaluated, resulting in an in-depth, composite picture of the
person in relation to the clinical issue at hand.

EXECUTION

For the older patient the first encounter with a physician is very
important. Any subsequent interaction will be strongly influenced
by the patient’s initial impression, e.g. empathetic or distracted,
rushed or friendly, interested or detached, confident or tentative.
All things will flow from the stage set in the first few minutes of
the interview. Therefore, serious thought should go into the initial
5 or 10 minutes of conversation. The physician must approach the
situation with confidence, courtesy and the belief that some
treatment plan can be developed, no matter how hopeless the
situation may initially seem. Indeed, an optimistic stance is often
useful when dealing with an elderly patient. The only thing on the
physician’s mind during the interview should be the patient and
the problem at hand.

A skilled interviewer simultaneously questions, interacts
(exchange of information), observes and, most importantly,
listens. Proficient listening is an active exercise, requiring great
concentration. Well placed periods of silence can be fruitful
regarding observation or obtaining additional volunteered infor-
mation, if the atmosphere is supportive and relaxed. It is not
necessary to keep a dialogue going non-stop throughout the
interview. Silence should be considered as a positive strategy.
Sometimes, silent observation is extremely useful, especially with
patients who seem to be actively hallucinating or exhibiting
abnormal motor movements.

The examiner must function at many levels of interaction
simultaneously, which can be physically draining. Making
adjustments and modifications for the sensory and sometimes
cognitive impairment extant in some patients adds to the
interviewer’s stress. These modifications include: sitting close;
speaking slowly and loudly with frequent repetition; provision of
ample time to allow for responses, which often have a prolonged
latency; and even, when possible and necessary, use of sound
amplifying devices®.

More active engagement and even providing verbal direction
may be a useful and effective tactic during the interview. The
personal style of the interviewer is an individual but important
trait, and the patient must be convinced that it is genuine. This
occurs if the interviewer is truly interested and able to suspend any
distracting thought or action. Physical expressions of concern,
including touching (e.g. hand holding) are often appropriate with
particular geriatric patients and helpful in reinforcing positive
rapport.

The best initial tactic is to focus on the chief complaint, but not
be limited by it. Know the planned questions and format of the
entire interview well, allowing for rearrangement of sections

during a particular interview to suit individual situations. This will
allow a fluid order without interruption so that an interesting
tangent may be followed easily. Open-ended questions may not be
productive with the elderly, and if no progress is being made,
asking focused, specific questions or using different, sometimes
simpler, wording may succeed.

In spite of thoughtfully executed and patiently stated questions,
contradictory answers may still be the end result. At that point
resist a frustrated summary and probe further, pushing for
elaboration. The contradiction will either be resolved directly with
new information, or may itself provide new insight when it cannot
be explained. Patience is required of both the examiner and
patient, and it may be necessary to execute the complete interview
in several parts, deferring some material to subsequent sessions.

Astute observation of the patient throughout the entire
interaction may yield more information than a multitude of
questions. The interviewer, acting as a receiver, uses all senses—
eyes, ears and especially immediate feelings—to accept and
interpret transmitted information. Much is learned by gazing in
the face of an elderly person, e.g. presence or absence of eye
contact, facial musculature, position of the head and general
affect. Subtle body language, such as hand motion or lack of it,
can suggest affective disorder, neurologic or medication problems,
or perhaps substantiate complaints of arthritis.

Commenting on objects or memorabilia observed in the
surrounding environment serves the dual purpose of providing
the opportunity for light conversation and again for building
rapport. Reminiscence of earlier times, when the patient was in
greater control, can also be a valuable method of gathering data,
in addition to putting the patient at ease and strengthening the
therapeutic relationship. For the unusually quiet elderly person,
try specific ‘““ice-breakers”, such as:

>

“Tell me the story that is your life . . .’

>

“What was it like to be alive when (some significant event) . . .7’

“When you were my age, how long did you think you would live?”

This particular tactic may even provide the interviewer with
insight into cohort differences among different-aged elderly and
their impact on disease presentation in individual elderly patients.

Certain problem situations present unique challenges when
interviewing the elderly. Unavoidable physical limitations, such as
fatigue, hearing or visual impairment and chronic pain, may limit
the time of the interview itself or influence the amount of
information gained. Cognitive problems, such as memory loss or
inability to pay attention, and psychiatric illnesses (temporary or
permanent), such as dementia, delirium, generalized anxiety,
major affective disorder or even psychosis, may cause difficulties
and such diagnoses may only become apparent well into the
interview, making all information obtained up to that point
suspect. Also, patient biases of many types, such as racial,
language and cultural, need to be acknowledged to avoid
misinformation and miscommunication. Old patients may view
young physicians with distrust, just as age bias may occur in the
opposite direction.

Closing the interview successfully is as important in overall
impact as is the initial impression®. Take care to ensure that all
issues on the patient’s agenda have been addressed. In any event, a
useful strategy is always to end the interview by asking the patient
if there are any questions he/she would like to ask the interviewer.
Key questions may often be asked by the patient just as the
physician closes the encounter, uncovering hidden fears or
revealing the real reason (not the stated one) for the visit.
Adequate time for patient questions, empathetic listening and
thoughtful responses often yield insights missed or left unex-
plained earlier. A brief statement to the patient at the end of the
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interview about “where to go from here” can instill confidence
that something will be done soon. Later, after time for thoughtful
consideration, a detailed explanation of the assessment and
treatment plan can be discussed with all interested parties.

The primary goals of psychiatric and general medical treatment
merge in the elderly patient’. They include the amelioration of
symptoms, restoration or maintenance of optimum function, and
enhancement of the subjective quality of life. Since curing the
elderly of disease is usually not possible, focusing on these goals in
a caring manner will enhance the physician—patient relationship
and increase the chance of success in treatment.

Once the facts are gathered, one then needs to spend
considerable time systematically reviewing and organizing the
data into meaningful information, i.e. the formulation. This
allows for the development of an integrated diagnosis and
treatment plan. The plan is a framework and remains a guide,
but can be altered depending on subsequent events and the
patient’s response to therapy. A well thought out plan also helps
avoid costly and often fruitless searching and testing that may
lead to over-diagnosis and risky therapeutic choices. Both
professional and personal rewards result when extra time and
effort are invested in thoroughly examining an elderly person in
this manner.

MENTAL STATUS EXAMINATION

The formal mental status examination (MSE) is obtained once a
thorough history is obtained. It is a measure of both general
psychiatric status and specific cognitive function or dysfunction.
Equal time, patience and concentration are required for this
portion of the interview, and, especially in the mentally ill elderly,
often is a more difficult task for the interviewer. This is because
the MSE touches on areas and experiences that may be
uncomfortable, embarrassing or even frightening for the patient.
Often, parts of the MSE will have already been satisfied by
previous observation and interaction while taking the history, e.g.

Table 24.1 Components of the mental status examination (MSE)
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level of consciousness, appearance and behavior, affect, and parts
of the sensorium examination (attention, word-finding).

Table 24.1 displays the components of a formal MSE in the
psychiatric interview. The patient’s level of consciousness should
be described at the outset. Columns 1-4 of Table 24.1 are
examples of common descriptors illustrating possible presenta-
tions of mental illness. The last four columns suggest areas to
consider when investigating sensorium, judgement, insight and
risk of causing harm.

At the conclusion of the MSE all acquired information can be
recorded in a comprehensive psychiatric database, as outlined
below. This serves many purposes, but most importantly it
encourages systematic review, comparison with subsequent
examinations, and decreases the possibility of overlooking details
important to a correct diagnosis. Formulation of an individua-
lized assessment and treatment plan, including functional status,
completes the process and, once recorded, allows review and
revision at any time. It should be reinforced that psychiatric
evaluation of the geriatric patient, including history and MSE,
although similar in some ways to examination of younger
patients, differs in some key ways. The most important, unique
difference for the examiner to understand and appreciate is the
need to integrate into the MSE the assessment of concomitant
chronic and acute medical conditions and also to augment the
historical data obtained from the patient by interviewing other
reliable individuals with pertinent information.

Database History

Identification

Informant(s)—determining reliability of the historian is impor-
tant. It is often useful to supplement the interview by meeting and
questioning family and/or friends

Chief complaint

History

Present illness

Past psychiatric

Appearance and  Affect Mechanics of Content of Sensorium Judgment Insight Suicidal/
behavior thought thought (cognitive homicidal
(speech) exam)®
Grooming Absent (blank) (1) Quality: Preoccupation Orientation Decision- Ability to Ideation
Dress (gender- Withdrawn Rate Obsession Memory making understand Previous
appropriate?) Sad Volume Guilt Registration capacity’ important attempts
Mannerisms Euphoric Prosody Somatic concerns Recall Health components of a  Family history
Posture Labile Clarity Paranoia Long-term Financial situation Risk factors
Motor activity Intense Pressure Erotica memory Plan
Interviewer’s Constricted (2) Quantity: Delusions Attention
reaction to Flat Spontaneous Well- Concentration
patient Appropriate to Mono- or organized Calculation
Patient’s reaction  content of talk? polysyllabic Bizarre Abstraction
to interviewer Hallucinations Comprehension
(sensory Consequences
modality) Planning
Foresight
Reasoning
Problem-solving
abilities
Language
Writing

Visual-spatial

Disciplines other than psychiatry routinely test only orientation to satisfy this section of the MSE. It is important to perform a standard, valid and reliable cognitive
examination to achieve an acceptably comprehensive MSE. The Mini-Mental State Examination (MMSE) is a good examg)le of an acceptable test®. Also, besides testing
cognition, other instruments may be useful in particular patients, especially to evaluate mood and functional capabilities’. The interviewer should become familiar and
experienced with one or two scales in each area, e.g. Geriatric Depression Scale'® or Beck’s Depression Inventory'!; Activities of Daily Living'? Instrumental Activities of Daily
Living'3; Global Deterioration Scale'*; Cognitive Performance Test'® Global Assessment of Functioning!”.
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Family

Family psychiatric

Personal

Social (including work)
Medical

Current medications

Drug and alcohol

Psychiatric examination (MSE)
Level of consciousness
Appearance and behavior
Affect

Mechanics (stream) of thought
Content of thought

Sensorium

Insight

Judgment

Suicidal/homicidal ideation

A physical examination (including a brief neurologic examina-

tion), laboratory evaluation and neuropsychological testing
complete the geriatric psychiatric database and are described
elsewhere. It is particularly important to evaluate visual and
auditory acuity in this age group.
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The Physician’s Role

Lesley Young

The idea that mental disorders may be the result of bodily disease
acting on the brain has been current for at least a millennium,
since the time of Avicenna'. Numerous attempts to relate specific
psychological reactions to particular physical disorders have been
unsuccessful, however, and it now seems clear that some general
mechanism affecting the chemical environment of the brain is
responsible?. Many descriptive classifications of “organic psycho-
sis” have had to be abandoned and not even the notion of
“clouding of consciousness” has always been regarded as a
cardinal feature of delirium?, although the most recent definition
of delirium includes “disturbance of consciousness with reduced
ability to focus, shift or sustain attention” as a diagnostic
criterion®.

The clinician dealing with a mentally disturbed patient must
consider any process capable of interfering with cerebral
metabolism or neurotransmission®® as a possible causal factor.
Moreover, for reasons still not well understood, the probability of
a mental disorder arising from a ‘“physical”’ cause is greatly
increased in old age, so that the psychiatrist will rarely see a
mentally ill old person without significant physical disease® (and
the geriatrician must likewise develop expertise in psychiatry).

The aim of the physician when confronted with a mentally ill
patient should be to answer two questions:

e Could there be a physical cause for the mental disturbance?
e s there any physical condition that is making things worse?

DELIRIUM

“Acute confusional states” are common in old people’, indeed it is
claimed that mental confusion is a far more common herald of
physical illness than pain, fever or tachycardias®. Delirium may
also go unrecognized by attending clinicians®, or be misdiagnosed
as dementia or depression'’, with potentially disastrous conse-
quences'!. Not only may this mean a denial of personal rights or
even permanent incarceration in an institution, but also the
underlying cause may go undetected and therefore untreated.
Although detailed mental state examination and formal cognitive
testing may give some clues, delirium and dementia can only
reliably be distinguished by obtaining a full collateral history and
by observation of the subsequent course of the illness. However,
the serial use of cognitive screening tests, such as the Abbreviated
Mental Test score'? or Mini-Mental State Examination'?, has
been shown to be useful in helping to distinguish delirium from
dementia. Disorders of attention and alertness are prominent
features of delirium, and tests of reaction time and the “‘face/
hand”'* tests have been claimed to distinguish those whose mental

disorder is of recent and rapid onset. Hallucinations and other
perceptual disorders are also common and may be found in the
absence of any other apparent mental illness, so such phenomena
may be under-reported for obvious reasons. Visual hallucinations
are said to be particularly common following bereavement'> and
isolated perceptual disorders such as the Charles Bonnet
syndrome!® may be associated with pathology of the sensory
system involved, although such phenomena are also seen in
cerebrovascular disease!”. None of these features is unique to
delirium, however, and the only reliable way to distinguish
delirium from dementia, and sometimes from functional mental
illness, is to obtain a detailed history from a third party: the most
useful diagnostic tool is the telephone.

If in doubt it should be assumed that the mental disturbance is
acute and therefore potentially reversible, so a physical cause
should always be sought, a process that may require some
detective work. Appropriately enough, the first step is to suspect
that the victim has been poisoned. A full drug history, including
both prescribed and over-the-counter medication, is necessary.
Although drugs acting primarily on the central nervous system,
and particularly those affecting the cholinergic neurotransmitter
systems, are the most likely to cause problems, any medication
should come under suspicion. Numerous drugs have been shown
to have cholinergic effects, including many drugs that would not
initially appear to exert such an action'®. Polypharmacy is
common in older people?’ and relatively minor cholinergic effects
of each individual drug may exert a cumulative effect, thus, the
delirium may not be due to one individual drug but rather the
combined effect of several. Drugs affecting cardiac output or
cerebral blood flow may precipitate memory changes, and
diuretics also produce a range of adverse metabolic effects of
their own. Long-term use of laxatives may have similar effects.
“Minor tranquillizers™, such as the benzodiazepines, once thought
of as safe alternatives to the barbiturates, are now recognized to
cause acute psychiatric disturbance!® as well as chronic mental
impairment, unsteadiness and falls?®. Opiates, often prescribed
together with mild analgesics in combinations such as co-
proxamol, may cause acute or long-term problems.

Long-term use of addictive drugs is surprisingly common in the
elderly population®! and is often the result of careless prescription
of sleeping tablets or painkillers. Alcoholism is probably an
under-recognized problem?’?* and in this context it should be
remembered that delirium may just as easily result from sudden
withdrawal of long-term drugs as from their use?*.

Examination of the patient often begins with inspection of the
home, looking particularly for evidence of drug or alcohol abuse,
poor diet, incontinence and general signs of short- or long-term
neglect. The family and neighbours should be interviewed
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wherever possible, mainly to establish the patient’s normal mental
and physical state and the timing of any change, making use of
“landmarks” (such as Christmas) to focus the memory. The
patient’s current mental state should then be assessed in the light
of this information.

Diagnosis and Assessment

When assessing an elderly person with a potential delirium, it is
useful to bear in mind the common causes for precipitating
delirium, which include infections, biochemical and metabolic
derangements, organ failure and drugs. There is frequently more
than one potential cause and thus assessment should be
continued, even after one ‘“‘cause” has been identified.

The approach and manner of the clinician towards the patient
are of great importance. The aim is to provide a stable and, if
possible, familiar sensory environment, so assessment should take
place in a well-lit room with a minimum of distracting and
misinterpretable stimuli. Physical examination starts with assess-
ment of general hygiene, nutritional state, hydration and
superficial signs of injury.

Body temperature must be measured with care: significant
infections usually cause fever at any age?, although it is often
missed in elderly patients, where oral or axillary temperature may
take longer to equilibrate with core temperature®®. Suspected
hypothermia must be checked by measuring rectal temperature.
The relationship between peripheral and core temperature
depends mainly on the state of the circulation: cool peripheries
are just as likely to indicate arterial shut-down, due to low cardiac
output or hypovolaemia, as hypothermia. Other important signs
of dehydration or blood loss are a low jugular venous pressure
(venous pulsation not visible at the root of the neck with the
patient lying at 20° or less to the horizontal) or postural
hypotension (a fall of over 20 mmHg systolic and/or 10 mmHg
diastolic on sitting or standing up). The latter may, of course, be
due to the effect of drugs or autonomic failure, in which case the
fall in blood pressure may not be accompanied by reflex
tachycardia. High blood pressure has little diagnostic value and
should normally be left alone in the acute situation.

Abnormalities of heart rate or rhythm can also seriously
affect cardiac output and cerebral perfusion. Heart rate should
be assessed by both feeling the pulse and listening over the
precordium, where murmurs can also be detected. An electro-
cardiogram is an essential extension of clinical examination
and, as well as documenting heart rhythm, may also show
clinically undetectable signs of myocardial infarction. Signs of
cardiac failure should be sought, including the presence of a
gallop rhythm, fine inspiratory crepitations in the chest and
peripheral oedema. The peripheral pulses should be felt. Bruits
in the neck are useful, although non-specific, markers of arterial
disease.

Abnormalities of respiratory rate or pattern must be noted, as
well as the presence of central or peripheral cyanosis. In a
delirious patient with cyanosis, warm peripheries and bounding
pulses, the characteristic flapping tremor of CO, retention should
be sought. Focal signs in the chest are useful but non-specific, and
a chest X-ray is nearly always required. Any sputum must be
examined at the bedside as well as sent for microscopy and
culture. Arterial blood gasses are sometimes useful, but both
persistent and transient hypoxaemia can be detected non-
invasively with a pulse oximeter, although in the presence of
signs of hypercapnia measurement of arterial blood gases is
preferable.

Examination of the alimentary system begins with nutritional
assessment and inspection of the mouth, looking for evidence of
sepsis or neoplasm. The abdomen must be carefully examined, as

virtually any surgical emergency can present as a change in mental
state without apparent abdominal symptoms. Abdominal signs
may be far from obvious and many a strangulated hernia in an
elderly patient has been missed by the unwary.

Urinary retention and faecal impaction are often detectable per
abdomen but a rectal examination should also be done wherever
possible. Whether constipation can cause delirium by itself is still
a subject of vigorous debate, but most geriatricians and general
surgeons are familiar with the elderly patient whose mental and
physical state improves dramatically with rehydration and
enemas. Examination of the perineum includes inspection of
clothing for evidence of incontinence or precautions against it.
Incontinence is a frequent finding in patients with delirium?!;
whether as a consequence of the underlying cause or as a direct
result of the mental disturbance is not clear.

In the locomotor system, trauma and acute inflammation are
important causes of delirium and swelling, warmth, tenderness
and pain on movement of any joint should give rise to suspicion.
The feet should be carefully examined for signs of ischaemia or
sores, and the gait observed.

The most important part of neurological examination is the
assessment of conscious level and higher mental function. In a
delirious patient this is as much the province of the physician as
the psychiatrist and it is important that both terminology and
assessment should be standardized. The hard-pressed house
physician confronted with an acutely disturbed patient in the
middle of the night is unlikely to turn to the Diagnostic and
Statistical Manual of Mental Disorders of the American
Psychiatric Association for immediate guidance, but she might
find a simple standardized assessment of attention, orientation
and memory, such as the 10-question Abbreviated Mental Test
Score?® or the Mini-Mental State Examination'? useful. Such tests
are often criticized because they are prone to misuse, a low score
being taken as evidence of dementia, but their main value lies in
repeated use, when dramatic changes often seen in acute medical
patients clearly point?® to delirium rather than dementia as the
cause of poor performance. The routine use of such tests reminds
the busy junior doctor to consider the possibility of delirium, and
may prompt a search for the underlying cause in those who
have a low score. Moreover, routine use of cognitive screening
tests can avoid the clinician being fooled by an apparently
cognitively intact older person who, in fact, has a significant
cognitive deficit but a good ‘“‘social front”, can act as a baseline
should the mental status change. It is important to be aware,
however, that these tests are merely screening tests, and the
scores are influenced by numerous factors other than the
current mental disturbance. Including sensory impairments,
educational level, social class and language. When applying
standardized criteria to patients admitted to a geriatric
assessment unit, 18% satisfied DSM-III-R criteria for delirium
on admission? and the mean duration of the delirium by the same
criteria was 7 days. Some deficits persisted longer, however,
notably memory impairment, with a mean duration of 28 days.
The use of standardized scales will not replace clinical judgement
but will undoubtedly lead to greater clarity of thought and
discussion, and is essential for progress in research.

Many clinicians place great emphasis on careful neurological
examination, looking for focal signs which, if found are usually
attributed to cerebrovascular disease. This assumption may often
be correct, although the evidence is scant, but it is a mistake to
blame everything on acute stroke, since the metabolic disturbance
causing delirium may simply be highlighting areas of brain
ischaemia. Thus, focal signs may be related to previous stroke
damage, where neurological function has largely recovered
although perfusion has remained impaired. If this is not
appreciated, then the real culprit, which might be a treatable
infection, may be missed.
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The reliability of subtle focal signs, such as asymmetry in
tendon reflexes, should also be regarded with scepticism, given the
extent of inter-observer variation in the assessment of the patient
with obvious hemiplegic stroke’’3!. The most reliable signs are
those that can be easily reproduced and particularly those that are
reflected in the patient’s behaviour, such as dysphasia or unilateral
neglect. This raises the more general point that the diagnostic
assessment does not end with the formal physical examination but
must include careful observation of the patient over the next few
days. A host of signs that might otherwise have been missed, from
episodes of fever, syncope, or fits to a craving for alcohol or
opiates, may be revealed. Assessment of vision and hearing are
particularly important, as the presence of sensory deficits may
increase the risk of developing delirium, and a recent study
showed that attention to and correction of sensory deficits may
reduce the severity and duration of delirium32. Impairments of
vision or hearing may also only become clear after a period of
observation.

The choice of laboratory tests tends to be determined more by
institutional tradition and by habits and attitudes of the clinician
than by scientific evidence. The value of any tests depends largely
on the prior probability of finding treatable disease. Thus, the
urine should always be tested but a computed tomography (CT)
scan comes low on the list of priorities. Whilst CT head scans may
frequently show minor abnormalities, such as cerebral atrophy, a
cause for delirium is rarely found unless there are other features in
the history and examination to point to an intracerebral cause,
such as new onset of focal neurological signs®?. Similarly, whilst
electroencephalography (EEG) is frequently abnormal in delir-
ium, showing diffuse slow-wave activity3*, it is rarely useful as a
diagnostic tool unless there is clinical suspicion of epilepsy.
Indeed, the very non-specific nature of the EEG changes seen in
delirium raises interesting (although under-researched) questions
about the pathogenesis of the disorder. Other invasive tests, such
as lumbar puncture (LP), have been used in research and
numerous abnormalities of neurotransmitters have been identified
in delirium, but as a diagnostic test in clinical circumstances, LP is
again only useful in those with features of meningism?37-38,

The range of diagnostic possibilities is almost always wide and
there may be few clinical clues. This has led to the erroneous and
derogatory use of the expression “‘geriatric screening” to describe
the laboratory investigation of elderly patients presenting with
non-specific symptoms or functional problems. Screening tests
always have a low yield, since the vast majority of subjects have
nothing wrong with them, whereas tests done in order to track
down the cause of delirium have a high probability of showing an
abnormality, and serum calcium, urea and electrolytes, full blood
count and glucose should virtually always be done.

DEMENTIA

Delirium and dementia commonly occur together; indeed, the pre-
existence of dementia is a major risk factor for the development of
delirium®* and up to 70% of patients presenting with an episode of
delirium will have some degree of chronic brain failure as well*.
There is a clear relationship between the degree of vulnerability of
a patient and the size of the insult required to precipitate
delirium®. The principles of assessing a patient with “decom-
pensated dementia” are similar to those outlined above, with
some slight changes in emphasis. A psychological upset or
disruption of the normal protective social environment may be
enough to precipitate a crisis in a mentally frail person. Whether
or not such an episode of decompensation actually constitutes
delirium is debatable*' but it can only be a short step away, as
physical complication such as exhaustion, dehydration or
hypothermia may quickly supervene. Whether or not the initial

event was some kind of social or psychological trauma, it should
not prevent a careful search for physical disease, for in such frail
individuals, relatively minor remediable disorders can have
dramatic functional consequences.

The distinction between decompensated dementia and delirium
is also of practical importance because of the special problems
involved in admitting the former group to hospital. A balance
must be struck between the patient’s need for a stable, familiar
and reassuring environment and the availability of facilities for
investigation and treatment. The former may be the overriding
consideration in the case of decompensated dementia, while in the
previously well person with delirium the latter is the main
concern. In some (but not all) cases, day hospital facilities may
provide a useful compromise.

Physical illness in a person with dementia may also present a
decline in physical rather than mental function, with development
of non-specific symptoms or signs such as unsteadiness, falls,
immobility or incontinence. Again, the sudden appearance of such
problems should not be assumed to be due to the progression of
dementia or put down to ‘“‘another stroke” but must be
investigated, since timely intervention may prevent irreversible
deterioration or even unnecessary institutionalization.

Recent research has highlighted the associations between
physical illness and dementia, particularly vascular pathology
and risk factors for such conditions. Dementia is thus significantly
associated with the presence of atrial fibrillation*?, ischaemic heart
disease¥#  cerebrovascular disease®*, hypertension*** and
diabetes*®*’. Moreover, there is suggestive evidence that poor
control in some of these conditions may result in accelerated
cognitive decline®. Therefore, whilst evidence from large-scale
prospective studies is not yet available, it would seem sensible for
the physician to actively treat such coexisting physical illness in
the presence of dementia. Whilst high blood pressure appears to
be a risk factor for the development of dementia, the prevalence of
low blood pressure and orthostatic hypotension (OH) is also more
common in dementia and may have an aetiological role**°, and
the physician should be alert to the presence of OH and consider
appropriate intervention.

Involving physicians in the assessment of patients with
dementia is important to help rule out a treatable cause. Clearly
no-one can afford to miss “reversible dementia’ but unfortunately
we have no idea of its true prevalence. Estimates of the frequency
of reversibility in series of hospital patients has been reported to
be as high as 40%%°, but older studies are hopelessly biased by
concentrating on younger ‘‘pre-senile” patients from secondary or
tertiary referral centres. In the few community-based studies that
have been reported, the frequency of “reversible” cases was less
than 10%°'. More recent studies have estimated the prevalence of
potentially reversible dementia in the region of 7.2%>? to 23%°23,
although only at best 3% were actually reversed>>33. An analogy
may be drawn with the frequency of space-occupying lesions in
patients presenting with “‘acute stroke”, which was estimated at
15% in a study based at a neurological centre’, compared to
1.5% in a series of patients admitted to an acute geriatric unit®
and a similar figure in a community stroke survey. There is an
urgent need for equivalent community-based studies of dementia
in which all cases are thoroughly investigated. Until then, practice
must be based on questionable and possibly ageist assumptions
about the likelihood of finding treatable disease in particular
groups of patients. Thus, few clinicians would disagree that
younger patients should be fully investigated, as well as those of
any age whose symptoms are of recent onset or rapidly
progressing.

As emphasized above, a careful drug history is of overriding
importance, since it is bad enough to miss a treatable disorder but
unforgivable to be responsible for causing it or making it worse.
As in the case of delirium, all drugs should come under suspicion,
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including some superficially unlikely offenders such as digoxin,
non-steroidal anti-inflammatories and cimetidine. The anti-
cholinergic effects of phenothiazines, tricyclic antidepressants
and anti-Parkinsonism drugs commonly cause problems. Longer-
acting sulphonylureas may produce a state of chronic befuddle-
ment in elderly patients, contrasting with the acute hypoglycaemic
episodes and prominent adrenergic symptoms usually seen in
younger diabetics. Stomach remedies, laxatives and diuretics may
bring about mental changes through electrolyte disturbances and
other mechanisms.

Physical examination is rarely helpful if the patient is “well”” but
localized neurological signs should obviously raise suspicions of a
space-occupying lesion. The association of incontinence and
ataxia or gait apraxia with mental disturbance may suggest
normal pressure hydrocephalus, but there is considerable overlap
with cerebrovascular disease’!. Similarly, signs of Parkinsonism
may be observed in patients with multi-infarct disease or diffuse
Lewy body disease, who are unlikely to benefit much from L-
dopa. On the other hand, patients with the characteristic extended
posture and vertical gaze failure of progressive supranuclear palsy
may respond to high doses of dopamine agonists®®. If the mental
deterioration was preceded by a fall or there is evidence of head
trauma, no matter how minor, suspicion of subdural haematoma
should be aroused.

Some investigations, such as serum B,, folate, calcium, thyroid
function and screening for syphilis, are cheap to perform and lead
to simple, if not always effective, medical treatment if an
abnormality is found. It should be remembered that neuropsy-
chiatric disorders caused by cobalamin deficiency® or folate
deficiency®®®! can occur in the absence of haematological changes.
On the other hand, the scientific evidence on which to base an
effective and economically realistic policy for the use of expensive
brain imaging techniques in people with dementia is still lacking.

Since the “treatable syndrome” of normal pressure hydro-
cephalus was first described by Adams et al.% in 1965, there has
been little agreement about the precise definition of the condition
or the indications for treatment. Ventricular enlargement, with or
without periventricular leukoaraiosis and various degrees of
cortical atrophy, is a common CT finding in mentally normal
old people, as well as those with dementia and other neuropsy-
chiatric abnormalities. Clearly, it is not practical to monitor CSF
pressure or to perform a lumbar infusion test in all cases,
especially as such investigations do not always predict the
response to internal shunting®®. Common sense would suggest
that the response to repeated removal of CSF by lumbar puncture
might be the best predictor of long-term benefit from surgery, but
there again no systematic prospective study, let alone a
randomized controlled trial, seems to have been done.

Similar, although less profound, uncertainty surrounds the
treatment of subdural haematoma in the elderly. Here at least the
CT scan should show a definite abnormality, but the relative
merits of surgical and medical treatment (or none at all) are not
precisely known. At the time of writing it is not possible to make
logical recommendations for the clinical assessment and investi-
gation of elderly people with dementia, since the issues are still
surrounded by a fog of confusion and prejudice. The costs of
investigation for all may be high, but they must be weighed
against the enormous costs of institutional care and the
psychological, social and indirect costs of the burden on carers,
a substantial part of which might be avoidable. Large-scale,
pragmatic outcome trials are urgently needed.

Depression and Functional Illness

In operational terms, if not according to strict definition, the
commonest of the reversible dementias is so-called ‘“‘depressive

pseudo-dementia”. Here the psychiatrist has more to offer, but the
physician is often involved because of the frequency of somatic
symptoms and physical disabilities manifested by elderly
depressed people. Indeed, when neither physicians nor psychia-
trists are involved, people with potentially treatable illness can
become heavy consumers of social services® or even residential
care®. In this situation the psychiatric history and mental state
examination are of paramount importance, although yet again the
possibility of adverse drug effects must be borne in mind. f-
Blockers, methyldopa and benzodiazepine are often implicated®S.
Alcohol may be a cause or contributory factor and a simple
screening questionnaire, such as the CAGE, should be included in
any medical or psychiatric assessment®’. Physical examination is
likely to be less rewarding. Although depression is a common
complication of many physical illnesses, the proportion of cases
where it is the sole presenting feature is quite small. Nevertheless,
the chances of finding physical disease in elderly depressed
patients are far higher than in their younger counterparts and its
presence has a substantial adverse effect on prognosis: indeed,
severe intractable depression in old age is nearly always associated
with chronic physical ill-health®. Secondary complications of
depression, such as dehydration, nutritional deficiencies and
constipation, must be identified and treated. It is unlikely that
metabolic disturbances such as diabetes or hypothyroidism will be
diagnosed clinically, so the appropriate blood tests should be done
in all cases. A high ESR or C-reactive protein level should warn of
the possibility of tuberculosis, other infection or cancer. An
intensive search for occult neoplasia is rarely justified, although a
chest X-ray should be done in any patient whose symptoms do not
respond rapidly to treatment. Once again, the role of CT scanning
will remain unclear until prospective studies of representative
groups of old people presenting with clearly defined psycho-
syndromes have been reported. Finally, it should be remembered
that the goal of clinical assessment in elderly patients is rarely to
make a single unifying diagnosis. Multiple pathology is the rule
rather than the exception and unusual combinations of symptoms
or signs are more likely to be due to the combined effects of
several common diseases rather than one rare one. The reduced
homeostatic reserves of old age also means that a single initial
insult (or treatment) often begins a chain of metabolic dis-
turbances that multiply, leading to a cascade of complications.
Thus, whatever the primary event, the clinician is often faced with
a range of problems as well as pathophysiological diagnoses.
Mental disturbance may therefore be seen as just one aspect of a
complex multi-system disorder, but few would dispute that it is
one of the most interesting and challenging of all.
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Needs and Problems

Barry J. Gurland
Columbia University Stroud Centre, New York, NY, USA

Reliable and valid assessment techniques are needed for precision
in studying, and communicating about, mental health problems.
“Assessment” in this context conventionally refers to question-
naires and performance tests and behavioural observations can
also be a part of a mental assessment!”’.

The content of assessment is usually derived from a clinical
experience’. However, clinicians may differ from each other, or
from one interview to another, in the manner of their interview
and their interpretation of the patient’s responses. Therefore,
reliability in assessment is obtained, in part, by prescribing the
order and form of questions and tests (structuring the stimulus)
and defining the informative response to be rated (structuring the
response)’. This structuring of the interview technique enhances
reliability, while retaining the focus of a clinically administered
interview.

Structuring of mental assessment comes into its own when the
condition has to be described in fairly subtle or phenomenological
or behavioural terms, or when outcomes are influenced only to a
limited degree by treatment or other factors, or where alternative
treatments are not obviously different in their benefit and costs.
Dramatic outcomes involving, for example, the difference between
life and death, or the full recovery of an unusually incurable
condition, hardly require precise measurements.

In an effort to reach precision in assessment through structuring
of interview, construct validity may suffer. Conditions that are the
focus of clinical concern but that cannot be precisely measured by
state-of-the-art techniques may be excluded from research
attention. Researchers may also choose to select types of patients
not posing a problem for measurement. Alternatively, the concept
of the condition may be constricted so that it fits within a
measurable entity'®. As the scope of psychiatric treatment
expands, assessment techniques may have to follow suit.

A large proportion of elderly patients in institutional settings,
and of patients with conditions such as dementia, or long-stay
ageing schizophrenics in institutions, are unable to communicate
at even a simple level. Testing or performance on cognitive tasks
may not be possible, and questioning about inner feelings and
thought processes is often completely out of reach. Attempts have
been made to address these assessment problems by resort to
informants'!12, observations of reactions to non-verbal stimuli!?
and inferences from responses to fairly straightforward stimuli,
such as greeting behaviour. These approaches have not yet been
proved to be entirely satisfactory.

The high correlation between mental and physical problems of
the elderly makes it inevitable that mental assessment will often be
confounded by physical symptoms. Somatic symptoms due to
physical illness may register on scales intended to pick up the
somatic manifestations of depression. Functional impairment due

to physical infirmity'%!’ may spuriously fit criteria for determining
the severity of dementia.

Various solutions to the confounding of the mental and
physical symptoms have been proposed. Some investigators
have chosen to develop instruments that concentrate on the
mood state in depression!®!7 or the cognitive state in dementia'®,
avoiding the need to attribute somatic or functional symptoms to
a mental or physical cause. Other investigators have focused
attention on the characteristics of somatic and functional
symptoms that are suggestive of a mental rather than physical
condition. Nevertheless, the measurement of the physical aspects
of mental illness in the elderly still lacks specificity.

Potential users of mental assessment techniques are always
concerned about the length of the time taken to administer the
interview. Shorter interviews'*?? are viewed as more acceptable to
subjects and less likely to be prematurely terminated, leading to a
higher response rate for repeat interviews, cheaper to administer
and less prone to error. There is no firm evidence that any of these
assertions are true. Brevity has been carried perhaps to an extreme
in assessments that serve as screening tools in busy clinical sites.
Moreover, little attention has been given to devising interviews
that are engrossing, reassuring and even helpful to the subject, so
that longer interviews would be welcome.

Lengthening the time available for completing an interview
allows more information to be collected on mental health and its
associations. For most purposes in research and in clinical
applications, there appears never to be enough time for all that
might be relevant to study mental illness or clinical management.
Brief scales of single dimensions (e.g. depressed mood or cognitive
impairment) generally consume up to 10 min of interview time.
Inclusion of material bearing upon differential diagnosis**2° may
extend to 3040 min for current status and another 30 min or more
for history of the illness. A comprehensive assessment®?’, which
covers the possible determinants and consequences of mental
illness, may itself require 1 h or more, without exhaustive inquiry
into any domain.

Compromises are usually necessary to keep the interview within
feasible time limits while maintaining an adequate range of
information. In this direction, contingencies may be introduced
into the instructions for administration of the interview. Specified
areas are probed only if a header question reveals the likelihood of
useful information emerging from that area. There is a
remarkable absence of empirical data showing that the rationale
for these contingencies is well based. Furthermore, the complexity
of contingencies may trap the interviewer to errors. Nevertheless,
these contingent decision trees do represent the best chance of
replicating the efficiencies and productivity of the way an
experienced clinician conducts an interview. The advent of
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computer-assisted technology for governing the conduct of
interviews should facilitate the management of elaborate con-
tingencies for driving the interview.

A certain line of questioning or testing may hinge upon a large
body of information already gathered, rather than a single item or
short set of items. A classic example is the use of an interview as a
screen to select subjects for further investigation. Typically the
latter investigation is at a separate time and venue, but it could
follow straight on the heels of the screening interview at the same
session. In either event it is essential to have immediate analysis of
the information determining the contingency. Simple additive
scoring systems are mainly invoked in these circumstances.
Computer methods now allow much more elaborate analyses to
determine the flow of sequential interviews or even sequences
within a single session interview.

The capacity for rapid retrieval of assessment information on
demand greatly enhances the value of mental assessment for
supporting clinical decisions. Yet the potential in this respect
cannot be fully realized until clinical goals of assessment assume
priority over research goals in shaping the form and content of the
assessment. Notwithstanding that mental assessment emerged
from clinical experience, the current state or nature of mental
assessment owes much more to research than clinical interests. A
return to the origins of its development is called for, in order to
bring assessment into line with clinical as well as research
needs?’28,

Clinical activities, for reasons of practice organization and fiscal
considerations, generally take place under pressure of time. The
collection and even analysis of information for the review clinician
can be delegated to personnel under less time pressure than the
physician/psychiatrist. In that arrangement, it becomes essential
that the transfer of crucial information to the physician be
managed expeditiously. This entails highly discriminating sum-
marization, display and communication of mental assessment
information. It also assumes that the physician learns to assimilate
the type and form of information and to incorporate it in the
planning and monitoring of clinical management. This learning
process, like other clinical skills, must be continuously honed
through experience assisted by consultation. There are few
guidelines as yet as to the assignment, conduct and necessary
training for the professional role of marshalling the mental
assessment information and communicating it to clinicians.

Much of mental assessment is aimed at documenting the
subjective experience or inner states of a patient”. The best
reporter for this material should be the patient, but the latter may
be uncommunicative or give misleading information. An infor-
mant may not do much better. Under these circumstances, it
would be desirable to turn to objective testing and observation of
behaviour*3? and laboratory results if these can be obtained. As
matters stand, laboratory findings in themselves are at best
ambiguous’® as mental assessment information in the elderly,
although there is hope that eventually laboratory tests will play a
larger part in mental assessment. In any event, whether intended
or not, many subjects in epidemiological studies will not undergo
laboratory testing. In the meantime, other ways of achieving
objectivity are more likely to be productive. Testing organic
mental status is objective in the sense that the task performance of
the person is observable and errors can be quantified. Program-
ming is the presentation of the tests through computer software
and adds to the objectivity'>*. Testing of an objective nature has
also evolved for functional performance for tasks involving
everyday activities, or simulations of the skill demands entailed in
such activities!4!®, Inefficiencies in carrying out these tasks provide
information on the diagnosis of certain mental conditions (e.g.
dementia) and the outcomes of a wide range of mental illnesses.

Structuring of testing procedures (backed up by suitable
training) allows the results of assessment to be compared with

data collected on the same instruments in different studies. It also
permits data to be interpreted in the light of accumulated
experience on the normal distribution and longitudinal course of
levels or patterns of test results in the general population and in
specific clinically defined groups. Thus, the value of assessment
information is enhanced in diagnoses, prediction of outcomes,
selection of treatment and evaluating the significance of changes
in levels or patterns of test scores. This full psychometric
development warrants the use of the term ‘“standardized” to
describe a method (although the term is used to mean structured).
However, there are several cautions that must be addressed in
attempting to draw upon the potential value of standardization.

Unless an assessment technique is administered in identical
fashion in two or more studies, the results of those studies cannot
be directly compared and information cannot be transferred from
one study to another. Not only must the structure and procedures
of the assessment protocol be kept constant, but also the methods
of training. Furthermore, adjustments must be made for differ-
ences in the characteristics (e.g. age, education and culture) of two
populations that might alter the meaning and confound the
comparison of results from the same assessment technique®.
These adjustments may be difficult to make unless standardization
has been accomplished on appropriate populations and formulae
for interpreting scores have been worked out’®?’. Attempts are
being made to construct culture-free assessments which, in effect,
would obviate the need to adjust scores with reference to
demographic characteristics.

Most assessment techniques devoted to the classification of
mental disorders still rely heavily upon information gathered at
one point in time®, cross-sectional status with or without
retrospective historical information. Longitudinal or prospective
information is principally regarded as measuring change, course
and outcomes. Yet the longitudinal picture of mental health
problems offers crucial clues to diagnosis and needs to be
incorporated into assessment techniques for classification. In
order to meet the demands of longitudinal measurements,
assessment techniques must deal with practice effects, ceiling
and floor limits to the range of measurement, and the minimiza-
tion of attrition by maintaining the interest of the subject.

Certain domains of mental ill-health appear well-represented,
even over-represented, in current assessment techniques. For
instance, there are probably more measures of cognitive impair-
ment!>?>¥47 and of depressed mood!®!748-3¢ than are strictly
needed. Conversely, there are neglected domains. Innovations
would be welcome in the measurement of positive mental health,
either as a global concept or as applied to specific mental health
areas, such as affect’” and cognition. There is a need to understand
the contribution of the measurements of positive states to
diagnosis and prognosis.

More generally, the scope of assessment techniques should be
expanded and explored so as to fill in gaps in the domains relevant
to describing mental health and its associations. Moreover,
assessments need to encompass the various perspectives of
subject, family member!!-123%5  health professional and other
parties with a legitimate interest in the subject’s mental health.
When a complete inventory of domains and perspectives has been
captured by assessment techniques, it may become possible to
describe a reasonable approximation to the plight of the whole
person.

A note on quality of life assessment. The concept and
measurement of quality of life has come to fill a prominent
place in geriatric health care. Since about 1970 the relevant
professional literature on measurement and its applications has
steadily increased in volume. Instruments have proliferated and
some have assumed ascendancy in terms of widespread use. There
is no better indication of the need for measurement of this concept
than the many applications to which it has been turned. These
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include descriptions of the course of illness, comparisons of the
outcomes of competing treatments, monitoring of the perfor-
mance of healthcare systems, accounting for benefits derived from
resources allocated to various interventions, assisting decisions on
treatment choice, and informing policy formation on development
of the health care system and its components.

Yet there are problems of concept and measurement that have
emerged for which no satisfactory solutions have yet been found.
For example, there are unresolved conflicting advantages and
limitations offered by generic or specific measures, by emphases
on subjective or objective approaches, by brief or comprehensive
assessments, or by combining or segregating status and
preferences.

Many of the existing quality of life instruments have adopted
scales and indices that had a prior existence as measures of health
status. This has created a core of domains that are found in a
majority of instruments: this core includes functioning in the
activities of daily living, mobility, cognitive status, depression or
morale, physical discomfort and self-perceived health. However,
there are many other domains that appear in some instruments
and not in all, so that the potential cumulative list is lengthy.
There is little empirical work to identify which domains are most
critical to a good quality of life.

Choosing between the numerous established instruments is a
daunting task for the relatively inexperienced researcher or for the
clinician wishing to enhance practice standards. An instrument
which is widely used may appeal to researchers, reviewers and
grant committees on the grounds of its substantial psychometric
development, provision of norms, comparison with findings from
previous pertinent studies, as well as the credence that comes from
the consensus implicit in a large constituency of users.

Nevertheless, there are junctures in the growth of a field
within the health sciences at which technological expediency can
outstrip the slower work of fundamental understanding. At such
points in the history of the maturation of a field the good can
pre-empt the excellent. Whether this is the case for the current
state of quality of life concept and measurement is a matter of
judgment.
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Non-computerized Assessment Procedures:
Fundamental Assessment Issues

P. Logue
Duke University Medical Center, Durham, NC, USA

BASIC ASSESSMENT ISSUES

Just as individuals age, so do populations. The “graying of
America” is a cliché that carries with it the inevitability of the
normal aging process combining with the advancement of medical
science. The average age of all industrialized countries is going up
steadily. While, to some extent, these changes in basic demo-
graphics relate to improved infant mortality, there is also an
increasing ability and willingness on the part of the medical
profession to treat the ailments that may come with aging and
extend the lifespan of individuals within the society. Control of
ischemia risk factors, dialysis and organ transplant are all
commonplace now but were much less advanced 30 years ago.

In many ways this demographic change is a very positive trend.
Individuals at 50 now are no longer considered to be as old as they
once were. There are many physically vigorous and cognitively
intact individuals who function effectively well into their 70s, 80s
and 90s. However, extension of life is not necessarily the extension
of quality of life. With increasing age there is an increasing
probability of dementing processes. Dementia is not the inevitable
outcome of aging, but the diagnosis of dementing conditions
increases significantly with each decade of life.

There are multiple potential dementing conditions. Some of
these conditions are the by-products of physical disease and others
of lifestyle choices made years earlier (see Table 27.1 for a partial
listing of the more common dementing processes from the familiar
DSM). The clear majority of dementing processes, however, fall
into three general categories, Alzheimer’s dementia, vascular
disease-related dementia, and mixed dementias. While each has a
progressive course, the potential for treatment and the speed and
uniformity of the progression varies significantly. Precision of
diagnosis is critical in the appropriate treatment and management
in a geriatric dementia work-up.

Depression in the old, in combination with the normal aging
process, can produce a condition that is treatable but that mimics
the effects of central nervous system-based dementias. Depression
in some cases may be the earlier preclinical precursor of dementia,
but nevertheless, the accurate differential diagnosis of dementia
and depression is of extraordinary importance. The consequences
of a false-positive or false-negative diagnosis in dementia can be
devastating. If a patient is labeled as having early-stage
Alzheimer’s syndrome, multiple negative consequences occur
very quickly. Driving privileges, financial and medical decision-
making and the independence that is critical to any person are all
restricted and sometimes taken away. If the patient diagnosed
with dementia is not demented but is depressed, unnecessary and

Table 27.1 DSM-IV: common dementing processes

Dementia of the Alzheimer’s type
Vascular dementia

Dementia due to HIV disease

Dementia due to head trauma

Dementia due to Parkinson’s disease
Dementia due to Huntington’s disease
Dementia due to Pick’s disease

Dementia due to Creutzfeldt-Jakob disease
Dementia due to other general medical conditions
Substance-induced persisting dementia
Dementia due to multiple etiologies
Dementia not otherwise specified

Diagnostic and Statistical Manual of Mental Disorders, 4th edn, p. 133.

potentially irreversible changes occur in the quality of the
patient’s life, even if the diagnosis is later changed. Similarly, if
the patient does have a progressive dementia and proceeds to
make decisions about finances, about health, or even about day-
to-day instrumental activities of daily living, the consequences can
be equally negative.

In summary, the geriatric population is growing. As people age,
they become more susceptible to potentially treatable conditions.
These conditions can radically alter the quality of life and the
ultimate prognosis and disposition for the successful management
of the case.

ASSESSMENT PROCEDURES

The assessment of geriatric patients for dementing conditions
demands considerable focus in assessment and knowledge of the
scientific literature. These areas would include, at minimum, an
understanding of the characteristics of the normal aging process
and the salient behavioral/cognitive characteristics of the demen-
tias. Necessary and desirable parameters of geriatric evaluations
are as follows.

Necessary Characteristics of Any Assessment Procedure
Norms

Test results are significantly influenced by the age of the subject
and premorbid functioning levels; therefore, any assessment
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procedure utilized should have reasonably adequate norms that
take age and educational level into consideration.

Validity and Reliability

Validity and reliability of the assessment procedure must be
established and the relationship between the given dementing
process and test scores well established within the scientific
literature.

Depression and Cognition

Cognitive and affective diagnostic procedure should be utilized
within the same battery, whether formally or informally, since the
two interact so powerfully. The diagnosis of dementia vs.
depression often resolves itself down to the proportion of each.

Depth|Breadth of Assessment

Sufficient breadth and depth of assessment is required so that
patients can be followed over time, in improving and deteriorating
conditions, so that unsuspected conditions are not easily missed in
a routine assessment.

Desirable Characteristics
Short

Relative brevity, even in a multi-factorial assessment, is highly
desirable. Geriatric patients become impatient, threatened and
exhausted when test batteries become too lengthy. The procedure
at the end of the assessment process may be less valid than that at
the beginning of the assessment process.

Practical

Ideally, along with reliability and validity, the assessment
encompasses those variables that are clinically important. While
reaction time may be highly sensitive at the bedside, in day-to-day
clinical practice memory assessment or assessment of attention is
much more likely to be broadly useful. The geriatric patient is
more likely to be uncooperative and sometimes appropriately
contemptuous of “kid” games. If a patient can perceive the
relevance of the procedure, whether or not he/she feels threatened
by it, the test results are more likely to be valid and reliable.

Numbers

Quantification of the test result is very desirable, since multiple
successive assessments may be done that trace the course of the
syndrome or the effects of medication.

Models

It is highly desirable that the tests, in aggregate, fit together into a
relatively coherent model of cognitive assessment and include
formal and informal assessment of at least the following:

o General abilities.
e Speech and language.

e Constructional abilities.

e Motor functions.

e Memory and learning.

e Attention and concentration.

e Judgment and problem-solving abilities.
e Speed of processing.

At times, these assessments may be as informal as just listening to
the patient, but are necessary descriptive parameters of the
assessment.

NON-COMPUTERIZED ASSESSMENT OF
COGNITIVE FUNCTION

Selection of Assessment Tools

As in all patient populations, neuropsychological assessment of
older individuals begins with a thorough understanding of the
referral question and a clear goal as to the purposes of the
evaluation. The specific functional areas of cognition to be tested,
and therefore the format and comprehensiveness of the entire
evaluation, should be based on the initial referral question and
targeted at achieving the specific goals of the referring healthcare
provider. Nowhere is it more important to tailor the assessment
battery to the specific diagnostic concerns, while considering the
unique abilities and limitations of the patient population, than
with a geriatric population. Test selection must optimally allow
for an in-depth evaluation of the cognitive areas of concern, while
keeping battery length and difficulty level manageable for the
aging patient. Ultimately, the battery ‘“‘should discriminate
maximally between normal aging and CNS disorders such as
the different dementias”!. As these authors state further, a
successful test battery should also allow differentiation among
the various common subtypes of dementia, as well as between
dementia and affective disturbance.

Screening Evaluations vs. Full Batteries

Even when the referral question implies a broad assessment of
overall cognitive abilities for the purpose of identifying the
presence or absence of neuropsychological deficits, the use of a
brief but well-rounded neuropsychological screening measure can
be prudent. Such tools typically allow the examiner to quantify
gross deficits against normative data in order to classify the tested
individual as “normal” or ‘“abnormal” in particular cognitive
areas of functioning. Cut-off scores and the number of abnormal
scores necessary for rating an individual’s performance on such
measures against target normative populations usually allow for
qualitative classifications ranging from superior to severely
impaired. Depending upon the psychometric soundness of the
screening instrument, the examiner may be able to draw
conclusions with respect to specific cognitive abilities, or may be
limited to a judgment of impaired or not impaired.

The benefits of using a brief screening measure for cognitive
evaluation are obvious; they tend to require less administration
time for both the patient and the examiner, and they are typically
less labor-intensive and intimidating for the patient. Most
commercially available cognitive screens are easily scored and
provide feedback for recommendations quickly, which is an asset
in inpatient settings or other situations when the patient’s
treatment plan and disposition considerations may be urgent.
As with most things in life, however, time-saving procedures may
sacrifice quality. Even the most widely accepted brief cognitive
screens lack the diagnostic sensitivity and specificity of the more
comprehensive neuropsychological battery, particularly when
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they generate only a single score or are limited to largely verbal
measures. When choosing to use a cognitive screen for neuro-
psychological evaluation of a geriatric patient, it is important to
balance our desire to spare the patient a lengthy assessment time
with a genuine quest to garner the most reliable diagnostic data
available. This goal may best be achieved by augmenting a brief
cognitive screen, with individual neuropsychological measures
aimed at the more detailed evaluation of specific cognitive abilities
or affective characteristics.

One neuropsychological screening assessment that has achieved
wide acceptance with use in a geriatric population is the Dementia
Rating Scale (DRS)?. This scale yields scores for attention,
initiation/perseveration, construction, conceptualization and
memory, and compares individuals’ performances to a normative
base of subjects with known Alzheimer’s disease. In providing
such a comparison population, the instrument controls for normal
aging variation. In this way, the measure offers easily referenced
cut-off scores for quick classification of outcomes as being
consistent with dementia or not.

A more recent tool available to clinicians is the Repeatable
Battery for the Assessment of Neuropsychological Status
(RBANS)3. While supportive literature for its use in diagnosing
dementia in the geriatric population is only now being gathered,
the RBANS has the advantage of being available in parallel
forms, thus allowing serial assessment. Repeatability is a valuable
feature for a cognitive screen to have, especially in documenting
recovery of function after a reversible neurological injury and in
demonstrating progressive decline in the degenerative dementias.
The authors refer readers to published review articles and
commercial catalogs for the clinical findings and availability of
these and other neuropsychological screening measures.

In many cases, the discrimination between dementia and
pseudodementia, or the differential diagnosis between types of
dementing illnesses, cannot be achieved through use of a brief
cognitive screen. In these cases, a more comprehensive test battery
may be the only method by which to quantify and qualify specific
areas of deficits into a pattern consistent with a diagnostic picture.
In selecting tests for such a battery, one may focus on specific
symptomatic cognitive areas or may seek to assess global
cognitive functioning with a combination of neuropsychological
measures. There are numerous individual neuropsychological tests
developed to assess specific cognitive functional areas
(Table 27.2). The combination of these tests into a clinical
battery may be based on theoretical concepts or assessment
approaches; some clinicians prescribe to use of standard batteries,
such as the Halstead—Reitan and the Luria—Nebraska, while
others combine individual neuropsychological measures into a
more flexible or “process approach” battery. Whatever one’s
theoretical basis, consistency and rigor in assessment procedures
remains the most effective way for a clinician to develop his/her
own personal bank of base rates and characteristic result profiles.

Specific Cognitive Functional Areas

Intellectual functioning is one of the broader functional areas
assessed and may include assessment of fluid and crystallized
knowledge. It is not a unitary entity but instead consists of
multiple functions, including the ability to acquire, process,
categorize and integrate information. Intellectual functioning
intimately involves use of memory and learning, visuospatial
skills, attentional abilities, expressive and receptive language, and
aspects of adaptive reasoning and organizational structure.
Assessment may involve evaluation of verbal intellect, non-verbal
(performance) intellect, or overall intellectual abilities.

Attention and concentration abilities are critical for neuropsy-
chological functioning. More complex processing depends on

Table 27.2 Examples of neuropsychological tests for specific cognitive
functions

Cognitive functional area Example neuropsychological tests

WAIS-R or WAIS-III

Ravens Progressive Matrices (non-verbal)

Peabody Picture Vocabulary Test (verbal)

Mini-Mental State Examination (MMSE)

Verbal Series Attention Test

Continuous Performance (2 and 7) Test

Stroop Test

Digit Span

PASAT

Wisconsin Card Sorting Test

Short Category Test

Trail Making Test

Verbal Fluency/Figural Fluency

WMS-R or WMS-III (logical memory and
visual reproduction)

CVLT, RAVLT-R, HLVT-R

Selective Reminding (Buschke or Levin)

Warrington Facial Recognition Memory

Benton Visual Retention Test

Western Aphasia Battery

Wepman Aphasia Screening

Multilingual Aphasia Examination

Boston Naming Test

Controlled Verbal Fluency

Animal Fluency

Benton Facial Recognition

Intellectual functioning

Attention/concentration
functioning

Executive functioning

Memory and learning
functioning

Language functioning

Visuospatial/visuomotor
functioning

Judgment of line
orientation

Motor functioning

Rey-O Complex Figure

Trail Making Test

Finger Tapping

Grooved Pegboard

Grip Strength

Boston Apraxia Examination
Geriatric Depression Scale

Beck Depression Inventory
Multiscore Depression Inventory
MMPI-2

Emotional/personality
functioning

these primary functions. Their scope involves speed of informa-
tion processing, accuracy of discrimination, selectivity and use of
a heightened state of awareness. Successful evaluation of
attention/concentration skills is necessary for proper interpreta-
tion of other neuropsychological findings, including memory and
learning.

Executive functioning is a complex phenomenon, which
answers the question of how or whether one will do something.
It involves the capacity to initiate activity and the process of self-
monitoring and interpreting feedback. Executive functions include
the planning and sequencing strategies that facilitate goal-directed
behaviors. Assessment of executive functioning should include
testing at varying levels of complexity to obtain an adequate
picture of the patient’s mental flexibility.

Memory and learning assessment is at the core of most
neuropsychological evaluations of the elderly. A complete
evaluation should examine verbal memory (contextual and non-
contextual) and visual memory (independent of constructional
ability), and should address acquisition, retention and recognition
through somewhat independent means. The distinction between
deficits in encoding and deficits in retrieval of newly-learned
information can be crucial in differential diagnosis of the various
dementias.

Expressive and receptive language abilities should be assessed
directly, including auditory and reading comprehension, repeti-
tion skills and the ability to follow simple commands (praxis).
Specific language characteristics, including visual confrontation
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naming and word fluency, may be evaluated with multiple or
overlapping measures to increase the reliability of findings.
Whenever possible it may be helpful to assess language abilities
in both the oral and written modalities to determine the
generalizability of language deficits.

Visuospatial functioning assessment should include the evalua-
tion of near visual acuity, processing of visual stimuli, recognition
of shapes, colors and forms, and overall spatial orientation of
objects in space and during motor tasks. The copying and drawing
of geometric or figural designs can directly assess visual
perception.

Assessment of motor functioning should include both gross and
fine motor abilities. Manual dexterity and gross manual strength
are both important and may yield clues to hemispheric differences.
Motor planning can best be evaluated through completion of
complex, repetitive motor movements and with traditional go-no
go motor tasks.

Emotional/personality functioning is one of the most important
areas to be assessed in the elderly population. Affective
disturbance can contribute to multiple cognitive deficits; there-
fore, the differentiation between emotional dysfunction and true
CNS abnormality is essential in creating an accurate diagnostic
profile. Generational differences must be considered when
assessing elderly patients for signs and symptoms of depression
and anxiety, and stereotypical views of expected emotional
functioning of older individuals must be avoided.

ADDITIONAL RESOURCES

What has been offered in this chapter represents a brief
introduction and overview of the basic concepts of non-
computerized neuropsychological assessment in geriatric patients.
The field of geriatric neuropsychology, while still relatively new in
comparison with other disciplines, is growing exponentially as the
world population continues to include more people at older ages.
There exist a good number of valuable references and resources

for both professionals working with older individuals, and for
caregivers who must consider whether referral of their loved one
for neuropsychological evaluation is indicated. The authors
encourage healthcare professionals and caregivers alike to access
their local centers on aging, the national Alzheimer’s Association,
and the various clinical neuropsychological associations (e.g.
National Academy of Neuropsychology) to obtain further
information on cognitive assessment and intervention in older
individuals. An extensive list of reading references is also being
included to encourage further exploration of related topics.
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Mini-Mental State Examination
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The Mini-Mental State Examination (MMSE) is a 10-minute
bedside measure of impaired thinking in undeveloped, uneducated,
diseased, or very old populations. The summed score of the
individual items indicates the current severity of cognitive impair-
ment. Deterioration in cognition is indicated by decreasing scores
of repeated tests. Scores are reliable between tests and between
raters' and correlate with other mental tests, electroencephalogra-
phy?, computerized tomography?, magnetic resonance imaging?,
single photon emission computed tomography (SPECT) scan’, CSF
proteins and enzymes®’ and brain biopsy synapse numbers®.

To administer the MMSE, gain the patient’s cooperation by
asking him if there is a memory problem and then asking
permission to test his memory. During testing, praise successes
and ignore failures so as to avoid emotional reactions that will
compromise cooperation and performance.

The items of the MMSE include tests of orientation, registra-
tion, recall, calculation and attention, naming, repetition,
comprehension, reading, writing and drawing. Level of conscious-
ness is rated on a scale from coma to fully alert, but the
consciousness rating is not summed with the other items. If all
items are answered correctly, the score is 30. The mean score for a
community-dwelling population over 65 years of age is 27, with a
standard deviation of 1.7!. The score is lower in those who
completed comparatively fewer years of education and who have
diagnosable diseases’!!. Patients with dementia, delirium, mental
retardation, Parkinson’s disease, stroke and some cases of
depression score lower than normal controls’-'2. Alzheimer’s
disease patients lose 3—4 points per year of illness after the onset
of memory disturbance, although there is wide variability in this
phenomenon'314,
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raters' and correlate with other mental tests, electroencephalogra-
phy?, computerized tomography?, magnetic resonance imaging®,
single photon emission computed tomography (SPECT) scan’, CSF
proteins and enzymes®’ and brain biopsy synapse numbers®.

To administer the MMSE, gain the patient’s cooperation by
asking him if there is a memory problem and then asking
permission to test his memory. During testing, praise successes
and ignore failures so as to avoid emotional reactions that will
compromise cooperation and performance.

The items of the MMSE include tests of orientation, registra-
tion, recall, calculation and attention, naming, repetition,
comprehension, reading, writing and drawing. Level of conscious-
ness is rated on a scale from coma to fully alert, but the
consciousness rating is not summed with the other items. If all
items are answered correctly, the score is 30. The mean score for a
community-dwelling population over 65 years of age is 27, with a
standard deviation of 1.7!. The score is lower in those who
completed comparatively fewer years of education and who have
diagnosable diseases’!!. Patients with dementia, delirium, mental
retardation, Parkinson’s disease, stroke and some cases of
depression score lower than normal controls’-'2. Alzheimer’s
disease patients lose 3—4 points per year of illness after the onset
of memory disturbance, although there is wide variability in this
phenomenon'314,
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Misinterpretations of scores result from several misconceptions
about the test. The MMSE is not a complete mental status
examination or a complete neuropsychological examination. The
MMSE does not define a clinical or pathological diagnostic
category, such as dementia or brain tumor or organicity. The score
does not measure decline from a previous level unless tests are
repeated over time. The score does not tell the whole story.
Individual items are useful for understanding the situation of the
patient, since they indicate whether the patient can follow
instructions, read and write. Finally, the MMSE is a weak measure
of competence or disability. Competence, handicap and disability
must be assessed by procedures designed for that purpose.
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IQCODE: Informant Interviews

A. F. Jorm

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

In assessing patients for dementia, informants are a valuable
source of information, complementing other sources such as
cognitive testing. The strengths of informant data include:

o Everyday relevance. Informants can report on how the patient
is functioning in everyday cognitive tasks. Cognitive tests, by
contrast, generally involve artificial tasks removed from daily
life.

o Acceptability to patients. Formal cognitive testing can be
distressing to some people because of the limitations it reveals.
However, informant interviews do not directly confront the
patient’s limitations.

o Longitudinal perspective. 1t is often useful to know how a
patient is functioning compared to earlier in life. An interview
with an informant who has known the patient for many years
can provide this.

e Ease of administration. If necessary, informant data can be
collected by telephone or mail. In some research situations, it
has even been used to assess deceased subjects.

o Cross-cultural portability. Informant data may have greater
validity than cognitive testing for patients who are from
culturally different backgrounds!.

While informant interviews are widely used in clinical practice,
there is now a range of standardized informant interviews and

questionnaires available for quantifying this information. Prob-
ably the most widely used and researched is the Informant
Questionnaire on Cognitive Decline in the Elderly (IQCODE)>.
The IQCODE is a 26-item questionnaire that asks the informant
about cognitive changes over the previous 10 years. Items cover
memory and intellectual functioning and are rated on a five-point
scale from “1. Much improved” to “5. Much worse”. Originally,
the IQCODE was designed as an interview but it is more
commonly used as a self-administered questionnaire. There is now
a short 16-item IQCODE which performs as well as the original.
Translations of the IQCODE are available in a range of
languages. The various versions are available on the Web at
http://www.anu.edu.au/igcode/.

Principal component analysis of the IQCODE items have
shown that it measures a general factor of cognitive decline.
Validity studies have found that the IQCODE correlates
moderately with cognitive screening tests such as the Mini-Mental
State Examination (MMSE) (mean r=0.59 over seven samples).
Correlations with indicators of premorbid ability, such as the
National Adult Reading Test (NART) and years of education are
repeatedly found to be near zero.

A meta-analysis of seven studies directly comparing the
IQCODE with the MMSE as a screening test for dementia
found that the IQCODE performed at least as well as the
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MMSE does not define a clinical or pathological diagnostic
category, such as dementia or brain tumor or organicity. The score
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repeated over time. The score does not tell the whole story.
Individual items are useful for understanding the situation of the
patient, since they indicate whether the patient can follow
instructions, read and write. Finally, the MMSE is a weak measure
of competence or disability. Competence, handicap and disability
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is functioning in everyday cognitive tasks. Cognitive tests, by
contrast, generally involve artificial tasks removed from daily
life.

o Acceptability to patients. Formal cognitive testing can be
distressing to some people because of the limitations it reveals.
However, informant interviews do not directly confront the
patient’s limitations.

o Longitudinal perspective. It is often useful to know how a
patient is functioning compared to earlier in life. An interview
with an informant who has known the patient for many years
can provide this.

e Ease of administration. If necessary, informant data can be
collected by telephone or mail. In some research situations, it
has even been used to assess deceased subjects.

o Cross-cultural portability. Informant data may have greater
validity than cognitive testing for patients who are from
culturally different backgrounds!.

While informant interviews are widely used in clinical practice,
there is now a range of standardized informant interviews and

questionnaires available for quantifying this information. Prob-
ably the most widely used and researched is the Informant
Questionnaire on Cognitive Decline in the Elderly (IQCODE)>.
The IQCODE is a 26-item questionnaire that asks the informant
about cognitive changes over the previous 10 years. Items cover
memory and intellectual functioning and are rated on a five-point
scale from “1. Much improved” to “5. Much worse”. Originally,
the IQCODE was designed as an interview but it is more
commonly used as a self-administered questionnaire. There is now
a short 16-item IQCODE which performs as well as the original.
Translations of the IQCODE are available in a range of
languages. The various versions are available on the Web at
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Principal component analysis of the IQCODE items have
shown that it measures a general factor of cognitive decline.
Validity studies have found that the IQCODE correlates
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A meta-analysis of seven studies directly comparing the
IQCODE with the MMSE as a screening test for dementia
found that the IQCODE performed at least as well as the



142 PRINCIPLES AND PRACTICE OF GERIATRIC PSYCHIATRY

MMSE?. However, in clinical practice informant questionnaires
and cognitive screening tests are complementary rather than
competitors. A simple graphical way of combining the
IQCODE and the MMSE for screening purposes is provided
by the Demegraph®. This can be downloaded from the Web at
http://www.mhri.edu.au/biostats/demegraph/.

One weakness of the IQCODE and other informant scales is
that they can be biased by the affective state of the informant and
the quality of the relationship between the informant and the
patient. Cognitive decline is perceived to be greater where the
informant is anxious or depressed or where there is a poor
relationship.
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Staging Dementia

Barry Reisberg, Gaurav Gandotra, Arshad Zaidi and Steven H Ferris
Aging and Dementia Research Center, New York University School of Medicine, USA

Dementia is a progressive pathologic process extending over a
period of many years. Clinicians and scientists have long
endeavored to describe the nature of this progression. Such
descriptions have generally been encompassed within two broad
categories, viz. global staging and more specific staging, some-
times referred to as axial or multi-axial staging. A comparison of
the major current dementia staging systems with the most
widespread mental status assessments in Alzheimer’s disease, the
major cause of dementia, is shown in Table 1, which illustrates
some of the major potential advantages of staging. These
advantages include: (a) staging can identify premorbid but
potentially manifest conditions that may be associated with
dementia, such as age-associated memory impairment, a condition
which is not differentiated with mental status or psychometric
tests; (b) staging can be very useful in identifying subtle,
identifiable, predementia states, such as mild cognitive impair-
ment (MCI), wherein mental status assessments and psychometric
tests, while frequently altered, are generally within the normal
range and consequently are not reliable markers; and (c) staging

can track the latter 50% of the potential time course of dementias
such as AD, when mental status assessments are virtually
invariably at bottom (zero) scores. Furthermore, apart from its
utility in portions of dementia where mental status and psycho-
metric assessments are out of range or clearly insensitive, there is
evidence that staging procedures can more accurately and
sensitively identify the course of dementia in the portion of the
condition that is conventionally charted with mental status
assessments. This latter evidence comes from longitudinal
investigation of the course of AD!, pharmacologic treatment
investigation of AD? and study of independent psychometric
assessments of AD3. Another seeming advantage of staging
procedures in comparison with mental status or psychometric
assessment of AD and other dementias is in identifying the
management concomitants of severity assessments®. Staging
procedures have also been successfully applied post mortem to
assess retrospectively the diagnoses of a diverse assortment of
dementia-related cases available for “brain banking” but on
which no ante mortem clinical data were available®. Similarly,

Table SA27iii.1 Typical time course of normal brain aging and Alzheimer’s disease

Clinical Disgnoses MNomal Adualt Ape Associsted Memary Mikd Ciagnirive Mild  Moderme Moderacely Severs AD
[mpaimeent Impairment AD AD Severe AD
CDR Stage * 0 05 iEg fatad 4 5
GDS #od FAST Stage i : 2 3 4 7
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FAST Substage s
:
Years " Many decades Genernlly masy years ! 104 13 19
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Psvehometric of Dewth
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*Stage range comparisons shown between the CDR and GDS/FAST stages are based upon published functioning and self-care descriptors.
“Numerical values represent time from the earliest clinically manifest symptoms of Alzheimer’s disease.

Adapted by permission from Reisberg et al*?
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tests, while frequently altered, are generally within the normal
range and consequently are not reliable markers; and (c) staging

can track the latter 50% of the potential time course of dementias
such as AD, when mental status assessments are virtually
invariably at bottom (zero) scores. Furthermore, apart from its
utility in portions of dementia where mental status and psycho-
metric assessments are out of range or clearly insensitive, there is
evidence that staging procedures can more accurately and
sensitively identify the course of dementia in the portion of the
condition that is conventionally charted with mental status
assessments. This latter evidence comes from longitudinal
investigation of the course of AD!, pharmacologic treatment
investigation of AD? and study of independent psychometric
assessments of AD3. Another seeming advantage of staging
procedures in comparison with mental status or psychometric
assessment of AD and other dementias is in identifying the
management concomitants of severity assessments®. Staging
procedures have also been successfully applied post mortem to
assess retrospectively the diagnoses of a diverse assortment of
dementia-related cases available for “brain banking” but on
which no ante mortem clinical data were available®. Similarly,

Table SA27iii.1 Typical time course of normal brain aging and Alzheimer’s disease

Clinical Disgnoses MNomal Adualt Ape Associsted Memary Mikd Ciagnirive Mild  Moderme Moderacely Severs AD
[mpaimeent Impairment AD AD Severe AD
CDR Stage * 0 05 iEg fatad 4 5
GDS #od FAST Stage i : 2 3 4 7
H B - b e d e 3
FAST Substage s
:
Years " Many decades Genernlly masy years ! 104 13 19
MMS-E sl 28 25 9 4 5 0
Blessed IMC is 35 0 bk 8 L L
Typical sl Point
Psvehometric of Dewth
Teszs = b

*Stage range comparisons shown between the CDR and GDS/FAST stages are based upon published functioning and self-care descriptors.
“Numerical values represent time from the earliest clinically manifest symptoms of Alzheimer’s disease.

Adapted by permission from Reisberg et al*?
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post mortem retrospective staging procedures have been success-
ful in establishing remarkably robust clinicopathologic
correlations in longitudinally-studied AD cohorts®’.

GLOBAL STAGING

Efforts to stage progressive dementia globally can be traced back
at least to the early nineteenth century, when the English
psychiatrist, James Prichard, described four stages in the
progression of dementia: ““(1) impairment of recent memory, (2)
loss of reason, (3) incomprehension, (4) loss of instinctive
action”®. More recently, the American Psychiatric Association’s
1980 Diagnostic and Statistical Manual of Mental Disorders, 3rd
edn (DSM-III)° recognized three broad stages in its definition of
primary degenerative dementia. Subsequently, in 1982, two more
detailed global descriptions of the progression of dementia were
published. One of these, the Clinical Dementia Rating (CDR)
scale!® described five broad stages from normality to severe
dementia. The other, the Global Deterioration Scale (GDS)'!,
identified seven clinically recognizable stages, from normality to
most severe dementia of the Alzheimer type. These two global
staging instruments, the GDS and the CDR, are generally
compatible except that the GDS is more detailed and specific
and identifies two stages that the original CDR staging does not.
One of these is a stage in which subjective complaints of cognitive
deficit occur (GDS stage 2). These subjective complaints are now
recognized as occurring very commonly in aged persons!> !4 and
consensus workgroups have called attention to the importance of
these symptoms and the need for more detailed study of their
nature and treatment'>'7. Although this stage of subjective
complaints continues to be identified only by the GDS staging
system, recent studies have indicated that persons with these
complaints are at increased risk for subsequent overt demen-
tia!®1%. Also, at the other end of the pathologic spectrum, the
CDR did not identify any stage beyond that in which dementia
patients “‘require much help with personal care” and are “often
incontinent”, whereas the GDS identifies a final seventh GDS
stage in which patients are already incontinent and over the
course of which language and motor capacities are progressively
lost. Subsequently, two further stages were suggested for the
CDR, corresponding to the GDS stage 7 range? 2.

Staging procedures have been shown to be valid and reliable
methods for assessing the magnitude of pathology in AD and
related dementing conditions. This validity and reliability is
illustrated in this brief review for the GDS, probably the most
detailed and explicit staging procedure.

The validity of the GDS has been demonstrated in several ways.
Cross-sectional studies have confirmed the consistency of the
ordinal sequence and the optimal weighting of the hierarchically
sequenced items embodied in the GDS stages in aging and
progressive Alzheimer’s disease (AD)?>?*. Thus, the specific
impairments characteristic of each stage almost always follow
the impairments described for the previous stage. Also, the
grouping of impairment characteristics within stages appears to be
optimal.

For example, naturalistic study has supported the identification
of staging phenomena, largely identical to the GDS stages, by
independent lay-person observers. In this study?’, a 30-item
questionnaire derived from the GDS was completed by a relative
or caregiver for each of 115 patients with varying degrees of
dementia. Principal components analysis was used to combine the
items into a single composite scale which more reliably represents
distances between the 30 clinical manifestations along the
continuum of cognitive decline. The study found that “the scale
scores for the clinical manifestations were observed to cluster into
relatively discrete groups, suggesting naturally occurring stages or

phases. Objective cluster analysis methods further confirmed the
presence of distinct transitions along the cognitive decline
continuum”. It concluded that the “utility of empirically derived
scale values in staging the course of primary degenerative
dementia is suggested”’.

The relationship between the GDS stages and mental status
assessments, other dementia assessments, scores on cognitive tests
and other objective tests and in vivo assessments of brain change
in aging and progressive dementia have been studied in consider-
able detail'?. These studies have indicated significant
correlations between all of these measures of dementia severity
and the GDS stages. However, the strongest relationships have
been observed between comprehensive dementia assessments,
such as the Mini-Mental State Examination (MMSE)?, and the
progression of dementia on the GDS?*. The GDS also correlates
well with evaluations of actual functioning and activities of daily
living in AD? and with independent physical markers of AD
progression, such as changes in neurologic reflexes?’. Thus, the
construct validity of the GDS has been well substantiated.

At least six separate studies have examined the reliability of the
GDS?-3, Reliability coefficients have ranged from 0.82 to 0.97 in
these studies, using disparate procedures in diverse settings. These
studies have indicated that the GDS is at least as reliable as any
other instrument upon which clinicians rely, such as the MMSE.
In a reliability study in a nursing home setting®?, the GDS was
found to be somewhat more reliable than the MMSE. Impor-
tantly, GDS staging has also been shown to be a reliable
procedure when assessed using a telephone format3?.

Global staging scales such as the GDS have certain important
advantages in dementia assessment. First and foremost, these
scales are strongly anchored to the clinical symptoms, behaviour
and functional changes in progressive degenerative dementia and
particularly that of Alzheimer’s disease. Consequently, they
discourage misdiagnosis. Unlike many mental status and other
dementia test instruments, global stages are relatively stable over
time and relatively resistant to practice effects. Equally impor-
tantly, global staging instruments are minimally influenced by
educational background and socioeconomic status, whereas
mental status and similar assessments are strongly influenced by
such factors. Also, global staging, and in particular the GDS,
covers the entire range of pathology in central nervous system
(CNS) aging and progressive dementia, whereas, for example,
mental status assessments and most psychometric tests entirely
fail to distinguish GDS stages 1 and 2. Occasionally, patients may
display GDS stage 3 symptomatology and still score a perfect 30
on the MMSE. Uncommonly, dementia patients may display
GDS stage 4 symptomatology, and still score a perfect 30 on the
MMSE. Much more commonly, patients may display the clear-
cut dementia symptomatology characteristic of GDS stage 4 and
achieve MMSE scores which are near-perfect or within the so-
called “normal” range. At the other end of the pathologic
spectrum, most patients at GDS stage 6 achieve only bottom
scores on traditional psychometric tests. Over the entire course of
the GDS 7 stage, nearly all patients attain only zero scores on the
MMSE. The GDS, however, describes a final seventh stage, over
the course of which patients may survive for many years.

AXIAL AND MULTI-AXIAL STAGING

The observation that the progression of dementia pathology is
accompanied by progressive changes in more specifically defined
processes has resulted in efforts to stage dementia in terms of
those processes. Generally, axial staging has attempted to exploit
progressive changes in cognition or functioning, although
attempts have also been made to stage hierarchically progressive
mood and behavioural changes, progressive motoric changes and
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progressive neurologic changes, as well as other observable
concomitants of dementia. These efforts can be traced back
more than 30 years to the work of de Ajuriaguerra and
associates’* 3%, Swiss investigators who were strongly influenced
by Piaget’s investigations of the stages of normal infant and
childhood development. More recently, Cole and co-workers in
Canada employed this approach in their Hierarchic Dementia
Scale’”°, A similar approach was pursued, apparently inde-
pendently, by Haycox* in the USA and Gottfries et al*' in
Sweden.

The CDR staging has a “sum of boxes” approach that employs
a hierarchical, multi-axial-like procedure?'. Based upon their
seven-stage GDS, Reisberg and associates also described axial and
multi-axial concomitants of progressive dementia*>#3. Ultimately,
these latter descriptions resulted in the most detailed hierarchic
staging of progressive dementia proposed to date, a 16-stage
measure of progressive functional change. This latter assessment,
termed Functional Assessment Staging or FAST*, has been
enumerated to be optimally concordant in dementia of the
Alzheimer type, with the corresponding GDS stages, discussed
above. The developers of the FAST note several advantages of
this measure, including: (a) the FAST is capable of describing the
entire course of dementia of the Alzheimer type, ordinally (i.e.
hierarchically), in unprecedented detail; (b) the scale can assist in
differentiating dementia of the Alzheimer type from other
dementia processes?#>4%; (c) the scale can assist in identifying
premature and potentially remediable functional changes in AD
patients (e.g. premature loss of ambulation due, for example, to
the side effects of medication)?>*4%; (d) the scale permits the
retrospective as well as prospective examination of the temporal
course of AD®’; and (e) the scale is the only current measure that
permits the detailed staging of severe AD??%47. A strong relation-
ship between this FAST procedure and comprehensive cognitive
assessments such as the MMSE has long been noted*®%.
However, because the MMSE and other cognitive modalities
bottom out prior to the final five to eight FAST substages,
complete concurrent validation and examination of the FAST had
to await the development of cognitive measures useful in most
severe dementia. Such measures were developed towards the end
of the twentieth century and do, in fact, evidence strong
relationships with the final FAST stages’. Subsequent work
showed equally strong relationships between this latter portion of
the FAST and ostensibly cognition-independent neurologic reflex
changes®” as well as hippocampal neuropathologic changes in
volume®, cell number’, and neurofibrillary changes’ with the
advance of AD as per the FAST stages and substages. The
correlation between the advance of AD as measured with the
FAST in the latter portion of the course of AD, generally after the
MMSE bottom (zero) point, and cognitive, neurologic reflex and
neuropathologic hippocampal measures are generally approxi-
mately 0.8-0.9, comparable to the correlation between the FAST
and the MMSE in the MMSE sensitive portion of the FAST
staging assessment. Because of these properties and others, the
FAST, as well as the GDS staging more generally, has proved of
widespread utility. For example, in the USA, the FAST staging
procedure is currently utilized as the Medicare mandated “gold
standard” for hospice admission (Health Care Finance Admin-
istration, 1998) and the FAST and GDS have been utilized to
survey the severity mix in the US National Institute on Aging
Special Care Units consortium®. Importantly, because of the
sensitivity of the FAST staging procedure to the course of AD,
not only over the final seventh stage when the MMSE is zero, but
also over the course of FAST stage 6, when patients still score on
measures such as the MMSE, the FAST measure has shown a
significant neuroprotective effect on course in a multicenter drug
trial, whereas the MMSE was not sensitive to change in this
study?.

SUMMARY

Staging can be useful in identifying potential treatments for AD
and other dementias, as well as in assessing the course and the
management needs of the dementia patient, and also in the
diagnosis and differential diagnosis of dementing disorders. In
providing an overview of the course of dementias such as AD,
from the initial to final clinical symptoms, staging is uniquely
useful. Staging is also uniquely useful in assessment at various
specific points in the evolution of dementing processes. Very
importantly, staging can uniquely relate to management needs
and the general management import of dementing processes.
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Psychogeriatric Assessment Scales

A. F. Jorm

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

The Psychogeriatric Assessment Scales (PAS) aim to assess the
clinical changes of dementia and depression using a set of
continuous scales'. The PAS consists of two parts, an interview
with the patient and an interview with an informant who knows
the patient well. The purpose of interviewing both the patient and
an informant is to acquire different perspectives on the patient’s
impairments. The PAS consists of six scales, three derived from
the interview with the patient and three from the interview with
the informant. The content of these scales is as follows:

Patient Interview:

o Cognitive impairment. This consists of brief tests of cognitive
functioning and is sensitive to dementia. It correlates highly
with the Mini-Mental State Examination.

e Depression. This asks about common symptoms of depression.
It correlates highly with the Goldberg Anxiety and Depression
Scales.

e Stroke. This scale asks about symptoms of cerebrovascular
disease and is useful in differentiating Alzheimer’s dementia
from vascular dementia. It correlates highly with the
Hachinski Ischemic Score.

Informant Interview:

o Cognitive decline. This scale asks questions about everyday
cognitive functioning and is sensitive to dementia. It correlates
highly with the Informant Questionnaire on Cognitive Decline
in the Elderly (IQCODE).

o Behaviour change. The questions in this scale cover aspects of
behaviour that could cause interpersonal difficulties and are
sensitive to both depression and dementia.

e Stroke. The scale involves the same questions as asked of
the patient, but provides an independent source of
information.

Each scale yields a score along a continuum, and norms are
available to show how rare a given score is in the population. The
scores can be plotted as a graph to give a readily interpretable
summary of the patient’s pattern of impairments.

The PAS scales were derived from a principal component and
latent trait analysis of items that were designed to cover the ICD-
10 and DSM-III-R diagnostic criteria for dementia and depres-
sion!. Items for the PAS scales were selected to have steep slopes
(i.e. to be highly discriminating items) and to have a range of
thresholds (i.e. to cover a range of severity).

Validity has been assessed against clinical diagnoses of
dementia and depression using receiver operating characteristic
(ROC) analysis'2. The Cognitive Impairment and Cognitive
Decline scales perform well as screening tests for dementia,
while the Depression scale performs well as a screening test for
depression. The Behaviour Change scale is non-specific, being
affected by both dementia and depression. The Stroke scales
perform well at discriminating vascular from non-vascular
(mainly Alzheimer’s) types of dementia.

The PAS materials and User’s Guide?® can be downloaded free
from the Web at http://www.mhri.edu.au/pas/. For people who
do not have Internet access, printed copies are available by
writing to: PAS Project, Centre for Mental Health Research,
Australian National University, Canberra 0200, Australia. The
PAS is available in a number of other languages, including
French, German, Italian, Chinese and Korean. For details on
their availability, write to the above address.
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Computer Methods of Assessment
of Cognitive Function

T. W. Robbins and Barbara J. Sahakian
Departments of Experimental Psychology and Psychiatry, University of Cambridge, UK

Almost 20 years ago, the Royal College of Physicians recom-
mended the use of automated testing procedures in assessing the
deficits of patients with dementia, particularly in the context of
clinical trials, because of their greater reliability and objectivity'.
Since then, there have been several developments that have
capitalized on the explosion of computer technology and its
general availability over the past decade, which have been the
subject of earlier reviews?.

The advantages and disadvantages of computerized testing can
readily be summarized. Apart from the obvious objectivity and
accuracy of the measures and the standardization of the
administration of the tests themselves, there are potential gains
in patient compliance. Paper and pencil tests and clinical
assessment interviews are generally admitted not to be popular
with patients, perhaps because of their confrontational and formal
nature. In our experience, computerized tests are also preferred by
clinical assessors, who find that they have more time to focus on
the patient during testing, rather than upon the presentation of
the test material and data recording. Well-designed computerized
tests that provide adequate feedback may provide some incentive
for patients to do well, thereby avoiding the difficult problems of
interpretation provided by lack of motivation. On the other hand,
there is often little to be gained from the mere administration of
standard tests in a computerized format, except in terms of the
logging and storage of the data. Certainly it is infeasible to
dispense with the human assessor during computerized testing;
indeed, it is vital that a trained individual is present during such
testing. And requesting patients to interact with certain novel and
complex forms of interface, such as keyboards and other complex
manipulanda, may serve only to confuse assessment by providing
the patients with an extra set of problems to master. In recent
developments, these problems have been circumvented, at least in
part, by the use of touch-sensitive screens, which require the
patient only to respond directly to the test stimuli themselves
without imposing further demands by requiring them to divide
their attention between a screen and a keyboard. It can also be
argued that computerized assessment removes some of the
creative flexibility that an experienced clinical neuropsychologist
can bring to patient testing; however, this, too, can largely be
avoided by the use of sufficiently flexible computerized
contingencies.

In this brief review, we will concentrate on some prominent
batteries that have been used for assessing cognitive functioning
in the elderly. These batteries share some common principles,
but also emphasize different aspects of design and adminis-
tration.

EARLY ATTEMPTS: A COMPUTERIZED
EVERYDAY MEMORY BATTERY

Crook and his colleagues took into account clinical, theoretical
and psychometric considerations in designing their battery which,
however, no longer appears to be generally available. However,
their design historically represented a methodological advance in
several respects and so we describe its main features below. In
particular, they addressed the problem of ecological validity by
simulating everyday memory situations, such as memory for faces,
the locations of objects, telephone numbers and shopping lists,
narrative memory for a simulated news broadcast and topogra-
phical memory for routes®®. This required at that time quite
advanced computer technology, including the use of the touch-
sensitive screen, laser disk and video recordings. Thus, for
example, one test involves viewing a live colour video recording
of people introducing themselves. The subject has to learn the
names that go with the faces and retain them over a 40 min
delay. Tests of immediate memory for telephone numbers are
administered with the subject actually dialling numbers on a
telephone linked to the computer, having read a seven- (or 10-)
digit number from the monitor screen. A reaction time task is
configured to resemble the familiar situation of having to stop
and start a car in relation to the colour of the prevailing traffic
lights. The effects of certain theoretically interesting variables,
such as degree of interference, can also be simulated, for
example, by having the subjects hear an “‘engaged” signal and
then asking them to redial the number.

As well as achieving a clear face validity, the battery developed
by Crook and his colleagues had a degree of theoretical or
construct validity. Recognizing that many of the classical memory
batteries, such as the Wechsler Memory Scale’, in fact have a
complex factorial structure including dimensions that can be
labelled Attention/Concentration and Orientation, as well as
Immediate and General Memory, the battery contains a more
comprehensive examination of information-processing capacity
that includes, for example, explicit measures of speed of reaction.
In addition, evidence for dissociable forms of memory process!®-1!
led to the inclusion of tests that probed different aspects of
memory.

Although unfortunately this battery no longer appears to be
in general use, it was potentially useful in the diagnosis of
various age-related memory impairments, including those
resulting from Alzheimer’s disease, and in the evaluation of
candidate pharmacological treatments. It was mainly used to
study the relationship between ageing and memory loss in a
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sample of over 3000 healthy normal subjects in the USAS. This
study revealed some interesting differences among the tests. For
example, the name—face association task administered to 1547
individuals showed a decade-by-decade decline in performance
beginning in mid-life, whereas a facial recognition paradigm
revealed decline only in the 70+ group in another survey of
326 subjects. Moreover, in the latter study, performance was
most impaired at a delay interval of 0 seconds, suggesting
attentional rather than mnemonic dysfunction.

The most important theme of the Everyday Memory Battery,
which still makes it of contemporary interest, is its adherence to
the principle of ecological validity—cognitive functions are tested
in the context of everyday functions, which makes them relevant
to patient and clinician alike. This is clearly an important element
of assessment, but it should also be pointed out that it may be at
the expense of test sensitivity, inasmuch that patients can resort to
a greater extent on well-learned routines, to overcome deficits that
would be exposed by more abstract or unfamiliar test material. In
this sense the following two batteries to be considered place less
weight on ecological validity and more on theoretical issues, such
as the nature of the brain systems damaged in dementia, as well as
on practical considerations that enhance the sensitivity and
stability of the results obtained.

CANTAB (CAMBRIDGE NEUROPSYCHOLOGICAL
TEST AUTOMATED BATTERY)

CANTAB was developed by a group including Dr T. W. Robbins
at the University of Cambridge and Dr B. J. Sahakian (Section of
Old Age Psychiatry, Institute of Psychiatry) from a research
programme funded by the Wellcome Trust to improve the
comparative assessment of cognition from animals to humans.
CANTAB is a set of computerized neuropsychological test
batteries with three main components*!3:

1. Visual memory. Consists of short pattern and spatial
recognition memory tests, a simultanecous and delayed-
matching-to-sample test, and a test of paired-associate,
conditional learning of pattern-location associations'.

2. Attention. Consists of tests of intradimensional and extra-
dimensional set-shifting (analogous to the Wisconsin Card
Sorting Test), a reaction time-based visual search task for
conjunctive features, according to the Sternberg paradigms!’,
and a test of sustained attention, termed rapid visual
information processing.

3. Spatial working memory and planning. Consists of tests of
spatial span, spatial working memory and a computerized
version of the Tower of London task, which includes separate
measures of thinking and movement time'®.

Each battery employs a touch-sensitive screen and begins with
preliminary tests of sensorimotor function, which enable subjects
with marked visual or motor deficits to be screened out from
subsequent testing. The theoretical rationale for the tests is based
on two major themes: first, those animal tests of cognitive
function (e.g. delayed matching to sample, spatial working
memory and the attentional shifting task, which is based on
animal learning theory) that have proved useful in establishing the
neural substrates of certain types of cognitive function and can be
adapted appropriately for human subjects; and second, a
componential analysis of cognitive function, allowing the
characterization of elementary processes contributing to cogni-
tion. This is exemplified in each battery, e.g. visual memory,
where there are separate tests of spatial and pattern recognition
memory, as well as a test in which patterned information has to
be remembered in specific spatial contexts. In the attentional
battery, the attentional shifts are preceded by stages establishing

the subject’s capacities for simple rule use, acquisition of a
simple rule (simple discrimination), its reversal, and its
application to more complicated stimuli with additional
perceptual dimensions. In the planning battery, some of the
componential cognitive requirements for the Tower of London
planning task itself, such as the capacities of subjects to
remember and use a short spatial sequence, and to employ
working memory in a strategic spatial search task, are
separately measured. In addition, a “yoked motor control” is
employed, which allows the computation of thinking time,
corrected for any problems of movement that inevitably
confound the interpretation of latency measures in brain-
damaged and elderly subjects'!’. This yoked control is
available to capitalize on some of the advantages conferred
by computerized testing; the exact sequence of moves that a
patient uses in attempting to solve a problem is stored on-line,
and played back to him/her one at a time, in the yoked control
test.

The “componential” approach also has some more practical
benefits. For example, each test, in addition to containing internal
controls, begins at a simple level, so that virtually all subjects
achieve a score above floor levels. Moreover, if successful, a
subject proceeds to difficult versions of the same test, which avoids
ceiling effects. In addition, as the tests are non-verbal in nature,
they avoid problems posed by specific language disorders and by
illiteracy, and this also makes the tests suitable for cross-national
studies. Finally, the tests are available for the IBM machines or
similar clones running under WINDOWS ’95 or later, which are
relatively inexpensive as well as portable (in fact, CANTAB can
be implemented on a portable computer equipped with a
touchscreen) and so can be used by moderately equipped clinical
neuropsychology departments of hospitals, as well as for testing in
subjects’ or patients’ homes*!3. The tests are both comprehensive,
in terms of the range of cognitive functions they cover, and also
sensitive to deficits in patients with dementia of the Alzheimer
type (DAT), Parkinson’s disease (PD), Huntington’s disease and
dementia of the Lewy body type'*?°. Some of the deficits have
shown double dissociations across these groups. For example, PD
patients show deficits on matching-to-sample, independently of
delay, whereas patients with DAT exhibit a delay-dependent
decline in performances. In addition, DAT patients early in the
course of the disease can perform better than non-medicated,
early-in-the course patients with Parkinson’s or Huntington’s
diseases in tests of attentional shifting!>!%1°, These results are
important in showing different profiles of deficits in different
forms of neurodegenerative cognitive disorders, which may prove
important in the early detection and diagnosis of neurodegener-
ative diseases and for establishing the neural substrates of the
early forms of dementia. For example, it seems likely that the
impairments in visual recognition memory that occur early in
the course of DAT may reflect temporal lobe deficits, whereas the
impairments in attention shifting in unmedicated Parkinson’s
disease'® and Huntington’s disease'® may depend upon fronto-
striatal forms of dysfunction. Other studies have confirmed that
the spatial working memory and planning tests, as well as that of
attentional shifting, are sensitive to frontal (but not temporal)
lobe damage in humans!'®?!,

In the assessment of dementia the results are important
because the computerized tests may prove to be more sensitive
to cognitive decline than many of the existing instruments, e.g.
Mini-Mental State Examination (MMSE)?? and clinical stagings
of dementia®*. Follow-up testing in populations of DAT and
elderly depressed patients with the visual memory battery has
shown that many of the tests are sensitive to the effects of
progressive intellectual decline in the DAT patients and to the
effects of recovery in the depressed group®. Some studies have
provided evidence that one of the CANTAB tests (paired
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associate learning) is capable of discriminating between those
patients with questionable dementia that go on to be diagnosed
with DAT, and those that do not?-2¢. There is evidence that
some of the tests are sensitive to drug treatments in DAT
patients®’, as well as to the effects of a variety of drugs in
normal subjects, including those that may provide models of
different aspects of dementia®?,

CANTAB has also been subject to several forms of validation-
testing. There are, for example, data on test-retest reliability
showing that most of the tests fall into categories described as
“good” or “fair”332, even though many tap ‘‘fronto-executive”
functions that are notoriously unreliable in terms of measure-
ment in this context. Most of the elements of the CANTAB
battery have been administered to a large sample of normal
subjects (4800) from the North East Age Research Panel. This
has resulted in two major publications, which have provided a
standardization of the test scores across a wide range of ages
and several levels of intelligence®3*. There are also burgeoning
data on developmental norms®. CANTAB is also validated in
theoretical terms, partly from the studies of so many patient
groups, including those with specific damage to different
regions of the neocortex'21%,  There is also a parallel
CANTAB battery for testing monkeys, which potentially
provides one way of achieving a vertical integration of
findings across species’’. Further data on the underlying
neural substrates of the tests is provided via the availability
of functional imaging data (mainly derived from positron
emission tomography) that confirm which neural networks are
activated by different tests’® 2,

COGDRAS: A COGNITIVE
PERFORMANCE BATTERY

The Cognitive Drug Research Computerized Assessment System
(COGDRAYS) is rather complementary to the other two batteries
described, in that it is based more on pragmatic considerations of
assessing such functions as reaction time and elementary aspects
of memory than on theoretical preoccupations with the ecological
validity or the relationship of task performance to functional
brain circuitry. COGDRAS was originally designed by Dr Keith
Wesnes® to evaluate the cognitive effects of drugs in normal
volunteers and patients. A further version of the battery
(COGDRAS-D) was developed to examine cognitive performance
in people with dementia®***. In COGDRAS-D eight cognitive
tests are presented to the subject, the system originally having
been installed on a BBC microcomputer®’. The subject faces the
screen with two index fingers resting on two response buttons. All
material is presented visually on the screen in large bold type. The
tests comprise immediate and delayed verbal and picture
recognition, a test of sustained attention similar to that used in
CANTAB, simple and choice reaction time tests, and a memory
scanning task. The battery deliberately sets out to avoid problem-
solving tasks or the provision of negative feedback. In various
extensions of the battery, tests of motor control are also
incorporated. Like CANTAB, it has been employed in a wide
variety of applications, especially for testing effects of drugs* or
potential environmental toxins in normal subjects.

One validation study* for the dementia version of the battery
has assessed 98 unselected patients from a memory clinic, who
were divided into five groups on clinical assessment, including
demented, depressed, ‘“worried well”, minimally cognitively
impaired, and other brain disorders. The battery discriminated
between some of these groups. In the key comparison of dementia
and minimally impaired patients, 6/14 measures were significantly
worse than for the demented group, although the level of
significance obtained for these individual measures was less than

that achieved by the MMSE. It has also been used to compare
patients with DAT and Huntington’s disease*®. An earlier study*’
showed good test—retest reliability coefficients for demented
patients, particularly on the reaction time measures and sig-
nificant correlations with other commonly-used instruments in
dementia research. More recent applications of the battery have
also shown that it is possible to test DAT patients over as long as
a 4h period, in the context of studying the effects of the
benzodiazepine antagonist flumazenil®’.

CONCLUSIONS

The batteries reviewed above, as well as others, will ultimately
have to be compared with one another, as well as with more
conventional assessment procedures, and this will require large
and dedicated studies, some of which are under way. A clinician
anxious merely to diagnose DAT and other conditions will
understandably enquire why such complex tests should supplant
the use of such simple and easy-to-use instruments as the Mini-
Mental State Examination?>. The answer is that they are not
intended to supplant, but rather to augment, their use. In our own
experience, for example, the Mini-Mental State Examination
often fails to detect the early onset of dementia, especially in
individuals of high IQ. To understand the relationship between
such clinical rating scales and the specific computerized tests is to
consider the scale as providing a gross measure on a relatively
undifferentiated range of functions, whereas the computerized
tests provide more specific and precise information about
particular capacities, thus providing important information for
patient management.

Crook et al.® pointed out that they found it useful to develop
in parallel their own self-rating scales for memory, although the
relationships with direct performance measures are typically
low. Of course, such low correlations may reflect the measure-
ment of subtly different components of memory, all of which
should be taken into account. They view self-rating data as
important in assessing age-related memory disorders and family
ratings and clinical scales as useful in the assessment of
dementia. Certainly, it is important to relate what may be a
statistically significant and consistent effect of a treatment on
computerized tests of cognitive performance to the clinical
improvement manifest to the patient’s family in their everyday
activities. However, it should be noted that such assessments of
everyday activities have not so far proved to be especially
discriminating for patients with mild DAT. It is particularly
important to add some assessments of everyday activities to the
assessments provided by CANTAB and the COGDRAS
battery, as these are not specifically designed to simulate such
situations. The rationale is that the use of rather visual abstract
material tends to be more sensitive in detecting deficits than the
use of concrete examples, as there is every indication that many
well-established skills (e.g. reading) or types of knowledge
(skills) may remain largely intact in early dementia. Moreover,
obvious differences in life experience, e.g. produced by different
occupations, will tend to be minimized. Finally, we should
point out that it is important that batteries such as CANTAB,
and to a lesser extent CDR, can provide means for differentiating
cognitive disorders in the elderly arising from a variety of
conditions, preferably on a qualitative basis. Providing a profile
of which functions are spared as well as which are impaired may
have implications for strategies based on rehabilitation, as well as
pharmacological treatments, which will increasingly motivate
attempts at cognitive remediation for the elderly.



150

PRINCIPLES AND PRACTICE OF GERIATRIC PSYCHIATRY

REFERENCES

1.

20.

21.

22.

23.

Royal College of Physicians. Organic mental impairment in the
elderly, implications for research, education and the provision of
services. J R Coll Phys Lond 1981; 15: 3-38.

Maulucci RA, Eckhouse RH. The use of computers in the assessment
and treatment of cognitive disabilities in the elderly: a survey.
Psychopharmacol Bull 1988; 24; 557-64.

Morris RG. Automated clinical assessment. In Watts F (ed.), New
Directions in Clinical Psychology. Chichester: Wiley, 1985; 121-38.
Morris RG, Evenden JL, Sahakian BJ, Robbins TW. Computer aided
assessment of dementia: comparative studies of Alzheimer-type
dementia and Parkinson’s disease. In Stahl S, Iversen SD,
Goodman E (eds), Cognitive Neurochemistry. Oxford: Oxford
University Press, 1987; 21-36.

Skilbeck C. Computer assistance in the management of memory and
cognitive impairments. In Wilson B, Moffatt N (eds), Clinical
Management of Memory  Problems. Edinburgh: Churchill
Livingstone, 1984; 112-31.

Crook TH, Johnson BA, Larrabee GJ. Evaluation of drugs in
Alzheimer’s disease and age-associated memory impairment. In
Benkert O, Maier W, Rickels K (eds), Methodology of the
Evaluation of Psychotropic Drugs. Heidelberg: Springer-Verlag,
1990; 37-55.

Larrabee GJ, Crook T. A computerised everyday memory battery for
assessing treatment effects. Psychopharmacol Bull 1988; 24: 695-7.
Larrabee GJ, Crook T. Assessment of drug effects in age-related
memory  disorders: clinical, theoretical and psychometric
considerations. Psychopharmacol Bull 1988; 24: 515-22.

Prigatano GP. Wechsler Memory Scale: a selective review of the
literature. J Clin Psychol (Special Monograph Suppl) 1978; 34:
816-32.

Baddeley AD. Working Memory. Oxford: Oxford University Press,
1986.

. Tulving E. Elements of Episodic Memory. Oxford: Clarendon Press,

1983.
Mishkin M, Appenzeller T. The Anatomy of Memory. Sci Amer 1987,
256: 80-9.

. Sahakian BJ. Computerized assessment of neuro-psychological

function in Alzheimer’s disease and Parkinson’s disease. Int J Geriat
Psychiat 1990; 5: 211-13.

Sahakian BJ, Morris RG, Evenden JL et al. A comparative study of
visuospatial memory and learning in Alzheimer-type dementia and
Parkinson’s disease. Brain 1988; 111: 695-718.

Downes JJ, Roberts AC, Sahakian BJ et al. Impaired extra-
dimensional set-shifting performance in medicated and unmedicated
Parkinson’s disease: Evidence for a specific attentional dysfunction.
Neuropsychologia 1989; 27: 1329-43.

Owen A, Downes JJ, Sahakian BJ ef al. Planning and spatial working
memory following frontal lobe lesions in man. Neuropsychologia
1990; 28: 1021-34.

Morris RG, Downes JJ, Sahakian BJ et a/. Planning and spatial
working memory in Parkinson’s disease. J Neurol Neurosurg Psychiat
1988; 51: 757-66.

. Sahakian BJ, Downes JJ, Eagger S et al. Sparing of attentional

relative to mnemonic function in a subgroup of patients with
dementia of the Alzheimer type. Neuropsychologia 1990; 28: 1197—
213.

Lawrence AD, Sahakian BJ, Hodges JR et al. Executive and
mnemonic functions in early Huntington’s disease. Brain 1996; 119:
1633-45.

Sahgal A, Galloway PH, McKeith IG et al. A comparative study of
attentional deficits in senile dementias of the Alzheimer type and
Lewy body types. Dementia 1991; 3: 350—4.

Owen AM, Roberts AC, Polkey CE et al. Extra-dimensional vs.
intradimensional set-shifting performance following frontal lobe
excisions, temporal lobe excisions or amygdala-hippocampectomy in
man. Neuropsychologia 1991; 29: 993-1006.

Folstein MF, Folstein SE, McHugh PR. ‘Mini-Mental State: a
practical method for grading the cognitive state of patients for the
clinician. J Psychiatr Res 1975; 12: 189-98.

Hughes CP, Berg L, Danziger WL e al. A new clinical scale for the
staging of dementia. Br J Psychiat 1982; 140: 566-72.

24.

25.

26.

217.

28.

29.

30.

31

32.

33.

34.

36.

37.

38.

39.

40.

41.

42.

43.

44.

Abas M, Sahakian BJ, Levy R. Neuropsychological deficits and
CT scan changes in elderly depressives. Psychol Med 1990; 20:
507-20.

Fowler K, Saling M, Conway E et al. Computerized delayed
matching to sample and paired associate performance in the early
detection of dementia. App Neuropsychol 1995; 2: 72-8.

Fowler K, Saling M, Conway E et al. Computerized
neuropsychological tests in the early detection of dementia:
prospective findings. J Int Neuropsychol Soc 1997; 3: 139-46.
Sahakian BJ, Owen AM, Morant NJ et al. Further analysis of the
cognitive effects of tetrahydroaminoacridine (THA) in Alzheimer’s
disease: assessment of attentional and mnemonic function using
CANTAB. Psychopharmacology 1993; 110: 395-401.

Rusted J, Warburton DM. Effects of scopolamine on working
memory in healthy young volunteers. Psychopharmacology 1988; 96:
145-52.

Robbins TW, Semple J, Kumar R et al. Effects of scopolamine on
delayed matching-to-sample and paired associates tests of visual
memory and learning in human subjects: comparison with diazepam
and implications for dementia. Psychopharmacology 1997; 134: 95—
106.

Paolo AM. Psychometric issues in the clinical assessment of
memory in aging and neurodegenerative disease. In Troster Al
(ed.), Memory and Neurodegenerative Disease. Biological, Cognitive
and Clinical Perspectives. Cambridge: Cambridge University Press,
1998; 262-77.

Lowe C, Rabbitt PM. Test/retest reliability of the CANTAB and
ISPOCD neuropsychological batteries. Theoretical and practical
issues. Neuropsychologia 1998; 36: 915-23.

Harrison JE, Iddon JL, Stow I ef al. Cambridge Neuropsychological

Test Automated Battery (CANTAB): test-retest reliability
characteristics www.cambridgecognition.com
Robbins TW, James M, Owen AM et al. The Cambridge

Neuropsychological Test Automated Battery (CANTAB): a factor
analytic study in large number of elderly volunteers. Dementia 1994;
5: 266-81.

Robbins TW, James M, Owen AM et al. A study of performance on
tests from the CANTAB battery sensitive to frontal lobe dysfunction
in a large number of normal volunteers: implications for theories of
executive functioning and cognitive aging. J Int Neuropsychol Soc
1998; 4: 474-90.

. Luciana M, Nelson CA. The functional emergence of prefrontally-

guided working memory systems in four- to eight-year-old children.
Neuropsychologia 1998; 36: 273-93.

Owen AM, Sahakian BJ, Semple J et al. Visuospatial short-term
recognition memory and learning after temporal lobe excision, frontal
lobe excision or amygdalo-hippocampectomy. Neuropsychologia
1995; 33: 1-24.

Weed MR, Taffe MA, Polis I et al. Performance norms for a rhesus
monkey neuropsychological testing battery: acquisition and long term
performance. Cogn Brain Res 1999; 8: 185-201.

Baker SC, Rogers RD, Owen AM et al. Neural systems engaged by
planning: a PET study of the Tower of London task.
Neuropsychologia 1996; 34: 515-26.

Owen AM, Evans AC, Petrides M. Evidence for a two-stage
model of spatial working memory processing within the lateral
frontal cortex: a positron emission tomography study. Cerebral
Cortex 1996; 6: 31-8.

Owen AM, Doyon J, Petrides M, Evans AC. Planning and spatial
working memory: a positron emission tomography study in humans.
Eur J Neurosci 1996; 8: 353—64.

Elliott R, Dolan RIJ. Differential neural responses during
performance of matching and non-matching to sample tasks at two
delay intervals. J Neurosci 1999; 19: 5066-73.

Rogers RD, Andrews T, Grasby P et al. Contrasting cortical and
sub-cortical PET activations produced by reversal learning and
attentional set-shifting in humans. J Cogn Neurosci 2000 (in
press).

Simpson PM, Surmont DJ, Wesnes KA, Wilcock GK. The cognitive
drug research computerized assessment system for demented patients:
a validation study. Int J Geriat Psychiat 1991; 6: 95-102.

Nicholl CG, Lynch S, Kelly CA er al. The cognitive drug research
computerised assessment system in the evaluation of early



45.

COMPUTER METHODS OF ASSESSMENT OF COGNITIVE FUNCTION 151

dementia—is speed the essence? Int J Geriat Psychiat 1995; 10: 46.

199-206.
Ebert U, Oerteal R, Wesnes K, Kirch W. Effects of physostigmine
on scopolamine-induced changes in quantitative electroencephalo-

gram and cognitive performance. Hum Psychopharmacol 1998; 13:
199-210.

47.

Mohr E, Walker D, Randolph C et al. Utility of clinical trial batteries
in the measurement of Alzheimer’s and Huntington’s dementia. Int J
Psychogeriat 1996; 8: 397-411.

Templeton A, Barker A, Wesnes K, Wilkinson D. A double-blind,
placebo-controlled single dose trial of intravenous flumazenil in
Alzheimer’s disease. Hum Psychopharmacol Clin Exp 1999; 14:
239-45.



Principles and Practice of Geriatric Psychiatry.

Editors: Professor John R. M. Copeland, Dr Mohammed T. Abou-Saleh and Professor Dan G. Blazer

Copyright © 2002 John Wiley & Sons Ltd
Print ISBN 0-471-98197-4  Online ISBN 0-470-84641-0

29

The Assessment of Depressive States

Thomas R. Thompson and William M. McDonald
Emory University School of Medicine, Atlanta, GA, USA

The diagnosis of depressive states in the elderly requires a
multi-dimensional approach and should not be undertaken
without a clear understanding of the normal aging process and
the psychosocial factors that are unique to the elderly. The
accurate assessment of depressive disorders in the elderly is
essential, since this population is often subject to more adverse
side effects from pharmacotherapy, and concurrent depression
can limit compliance with medical treatments and worsen the
cognitive decline associated with dementia. Further, depression
can adversely affect the clinical course of other medical illnesses
and increase morbidity and mortality!?. Depression in late life
is not a normal part of aging and is not necessarily more
difficult to treat or chronic when compared to depression in
younger people’*.

A number of authors have drawn attention to the psychosocial
stressors that must be taken into account in the diagnosis of
depression in the older population and to the high levels of
depressive symptoms in the elderly living in the community?.
Although the prevalence of individuals with major depression
may not be as high as for younger subjects in such settings®’, the
prevalence increases in elderly patients in long-term care facilities
and the medically ill®°. Depressive symptoms can lead to
accelerated cognitive decline, physical impairment and increased
health care costs. The elderly population maintains the highest
suicide rate'®!! so that the social and economic consequences of
this disorder are severe.

THE SYNDROME OF LATE-LIFE DEPRESSION

To accurately assess the depressed older adult, the clinician must
be aware of the major syndrome encountered in older adults. The
major categories of mood disorders outlined in the Diagnostic and
Statistical Manual of Mental Disorders, 4th edn'?, are major
depression, dysthymic disorder (dysthymia) and adjustment
disorder (bipolar disorder is discussed elsewhere), which corre-
spond roughly with the International Classification of Discases 9
(ICD-9)"3 for diagnoses of manic—depressive psychosis, neurotic
depression and brief depressive reaction, respectively. The
revision of the ICD (ICD-10)'* has diagnoses of depressive
episode and persistent affective state (with a subclassification of
dysthymia) that closely approximate the corresponding DSM-IV
classifications.

Major depression is distinguished by the severity of symptoms,
which may include significant weight loss or weight gain, insomnia
or hypersomnia, psychomotor agitation or retardation, dimin-
ished ability to think or concentrate, feelings of worthlessness or
excessive inappropriate guilt and recurrent thoughts of death or

suicide'?. A melancholic depression (DSM-IV) or severe depres-
sion (ICD-10) represents a subtype of major depression that is felt
to be preferentially responsive to somatic therapy (i.e. anti-
depressants and electroconvulsive therapy) and includes
symptoms such as a lack of reactivity to pleasurable stimuli,
diurnal variation in mood with depression worse in the morning,
early morning awakening, psychomotor retardation or agitation,
significant weight loss and other factors that may have a bearing
on response, including no significant personality disturbance
before the onset of a major depressive episode and a previous
history of a major depressive episode that may have responded to
somatic treatment. In the DSM-IV, depression is sub-typed
according to whether the mood disturbance is associated with a
seasonal variation (e.g. a temporal relationship between a distinct
60-day period of the year) or psychotic symptoms that are more
likely to be mood-congruent (i.e. delusions or hallucinations of a
depressive nature). Psychotic depressions may be more common
in late life'>.

The DSM-IV now includes a research diagnosis of minor
depression. The duration of the episode and the symptoms are the
same as major depression. However, in minor depression the
number of symptoms required for diagnosis is less compared to
major depression. Minor depression is important in the elderly as
there is evidence that these individuals have levels of cognitive and
functional impairment similar to those who met full criteria for
major depression'®.

Dysthymic disorder (dysthymia) is defined as a chronic low-
grade depression, which lasts at least 2 years (DSM-IV), or
“several” years (ICD-10). Primary dysthymia may occur in older
adults due to changing roles and life conditions. Personality
styles and the individual’s ability to cope with changing life
situations may predispose the individual to develop a dysthymic
disorder (see Chapters 71, 74). Although certain severe person-
ality disorders are less common in the elderly, long-standing
patterns of perfectionism and the need for external gratification
can lead to chronic low self-esteem and dysphoria. Dysthymic
disorder may also develop secondary to a medical disorder,
which leads to chronic debilitation or other psychiatric disorders,
such as substance abuse, anxiety disorder or somatization
disorder.

The elderly patient may also have to adjust to severe changes
in lifestyle and the loss of loved ones. In the DSM-IV, the
patient is not classified with an adjustment disorder unless his/
her reaction is considered maladaptive and the level of
impairment is significantly severe, so as to be greater than
what would be normally expected. The ICD-10 outlines similar
symptoms under the heading of mild depressive episodes. Several
common life events that prove to be stressors in the elderly
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include retirement, financial problems, crime rates, physical
illness, the death of a spouse and moving to an institutional
setting. Whether the elderly subject’s reaction to these stressors
is classified as a disorder is a clinical judgement. Regardless, the
clinician should watch carefully for the development of
symptoms of a major depression if the individual’s reaction to
stress is persistent or severe.

The symptom profile of older patients with depression has also
been posited to differ from that of younger adults, and these
subjects are more likely to demonstrate hypochondriacal or
somatic symptoms. However, Blazer asserts that this issue is
confounded by the significant co-morbidity with other physical
illnesses, and these factors must be controlled when making such
comparisons®. Hypochondriasis, or the belief that one has a
serious physical illness, is quite different from an older patient’s
complaints of physical symptoms such as constipation and
nausea. In the hypochondriacal patient these complaints are
more likely to be long-standing and to fluctuate over time. In the
depressed patient, somatic complaints may become severe and
delusional. Somatic delusions can be bizarre and unshakeable.
Whereas the patient with hypochondriasis is willing to consider a
physical cause for the symptoms, the depressed patient is more
likely to have a bizarre rationalization for his symptoms that
defy logical explanation. The depressed patient is also apt to
show a history of neurovegetative symptoms that have become
progressively worse over time.

THE PROBLEM OF CO-MORBIDITY

The diagnosis and treatment of major depression in older adults
is more often complicated by concomitant medical illness and/
or cognitive decline than in their younger counterparts. For
example, over 10% of patients who are initially diagnosed with
dementia were found to have an affective disorder when seen in
follow-up'71°. This misdiagnosis is due to the fact that the
symptoms seen in dementia, such as withdrawal, diminished
ability to think and concentrate and psychomotor retardation,
occur in both dementia and depression. In fact, over 50% of
patients with dementing illnesses such as Alzheimer’s disease
may also have depressive symptoms, with 20% meeting criteria
for a major depressive episode®.

Alexopoulos et al.*' demonstrated that a significant minority of
individuals with depression and reversible cognitive deficits
eventually progress to true dementia within 3 years. Krishnan et
al.** found an association between apolipoprotein E—e3/e4 (which
has been linked to Alzheimer’s disease’>??) and major depression
in later life, further supporting the association of dementia and
late-onset depression.

Various clinical studies have shown that depressed older
subjects are less likely to demonstrate depressed mood® or
guilt?® and more prone to complain of fatigue?’. Other researchers
emphasize that these differing presentations are the result of
accompanying dementia and medical illness that are more likely
to occur in older depressed patients, and that depressed elderly
patients without concomitant medical illnesses have presentations
similar to younger subjects?®.

Support for this latter view has been provided by Blazer and his
colleagues®, who compared depressive symptoms in a group of
middle-aged (35-50 year-old) and older (>60 years) inpatients
with melancholic depression. The symptom profiles of these
patients were markedly similar to the elderly, differing only in
their more frequent reporting of weight loss and less frequent
suicidal thoughts. Finally, Blazer discusses some of the mis-
conceptions of depression in the elderly, pointing out that as
discussed above, symptomatically there is little difference when
compared to adult early-onset depression.

TAKING A HISTORY FROM THE DEPRESSED
OLDER ADULT AND FAMILY

The key elements in the patient’s history include evidence of a
previous psychiatric illness especially a major depressive or manic
episode, particularly if that episode responded to somatic therapy
(e.g. lithium, antidepressants or electroconvulsive therapies).
Obtaining pharmacy and other medical records regarding the
symptoms, dose and the duration of medication trials can further
aid in the assessment of depressed individuals. Major depression is
a recurrent illness, with about half of the patients experiencing
two or more episodes in their lifetime. In order to distinguish
dementia from depression, researchers have relied upon the
findings in the family and individual histories, mental status and
laboratory examinations. Determining the time of onset of the
depressive symptoms may also be useful, since most dementias are
slowly developing, with early evidence of cognitive decline (e.g.
the inability to balance a checkbook) being present months to
years before the typical form of the disease becomes apparent. In
contrast, the course of depressive illness may seem more abrupt.

An accurate family history may also provide valuable diagnostic
information, since dementing illnesses (e.g. Huntington’s chorea
and Alzheimer’s disease, particularly the early-onset form) and
major depression (especially the early-onset form) have both been
demonstrated to have a genetic diathesis. The family history
should also include questions about neurological and medical
disease, alcohol/drug abuse, anxiety, suicide and psychosis, since
these conditions are often associated with concomitant depression.

THE MENTAL STATUS EXAMINATION

The mental status examination and standardized depression
rating scales may also aid in determining whether the patient
has depression, dementia or (as is often the case) both.

The depressed patient approaches the mental status examina-
tion with the same lack of interest that is also apparent in other
areas of his/her life. The depressed patient may attempt to
prematurely terminate the interview or consistently refuse to try
and answer questions. On the other hand, the demented patient
may be quite concerned about his/her declining cognitive skills
and, at the same time, make attempts to cover their deficits with
confabulation®®. He/she may use notes and other reminders to
keep up with facts and uncovering his/her deficits might be quite
distressing. This is in marked contrast to the apathetic attitude
of the depressed patient. The depressed inpatient is also more
likely to be able to find his/her way around the ward and to keep
track of the ward routine and personnel. In contrast, the
demented patient will forget mealtimes and confuse familiar
faces. This confusion may often get worse as evening approaches
and is incorporated in the well-known clinical syndrome of
“sundowning”’.

The mental status examination of patients with physical
illnesses may show primarily problems with concentration and
attention. In more severe cases, evidence of delirium may be
present. Delirium is diagnosed when the level of consciousness
becomes impaired. In this condition, disorientation and memory
impairment may be present along with illusions (which are
misinterpretations of environmental stimuli), hallucinations and
disturbances in psychomotor activity and the sleep—wake cycle. As
opposed to dementia, these symptoms usually evolve over hours
and days rather than months and may show a waxing and waning
course along with autonomic instability.

A common clinical dilemma occurs in patients who are known to
be demented, but in whom the clinician seeks to make an accurate
diagnosis of depression. In these patients, the clinician may need to
assign more weight to neurovegetative signs, such as weight loss
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and insomnia, although these same symptoms may occur in non-
depresssed demented patients if they are too disorganized to
prepare a meal or have night-time confusion. Some researchers
have pointed to the presence of cognitive symptoms of depression
(i.e. depressed mood, anxiety, helplessness, hopelessness and
worthlessness) as being more prominent in demented patients,
whereas neurovegetative signs are notably absent’!.

Monitoring the patient over time, observing for some overall
consistent pattern of depressed mood and affect, is also helpful.
Although there is little or no data to support empiric trials of
antidepressants, given the relatively low side-effect profile of the
newer antidepressants®? (SSRIs: see Chapter 78), many clinicians will
often attempt a trial of an antidepressant in these difficult situations in
hopes the treatment may improve cognition and function.

PSYCHOLOGICAL TESTS

Standardized assessments of cognitive performance (e.g. Wechsler
Adult Intelligence Scale and Clinical Dementia Rating Scale’?)
may also be useful in distinguishing depression and dementia. The
depressed patient will more likely show results that are incon-
sistent over time and are effort-dependent. The demented patient
will demonstrate a more global decline, with relatively lower
scores on aspects of the testing requiring adaptability and
processing of information (e.g. performance 1Q) as opposed to
rote skills and long-term memory tasks (e.g. verbal 1Q).
Standardized depression scales may yield false-positive results in
demented patients, particularly if they are heavily weighted for
difficulties symptoms, such as with attention and concentration,
which overlap with symptoms of depression. Depression scales that
have been specifically designed to grade levels of depression in
patients known to be demented include the Cornell Depression
Scale’* and the Dementia Mood Assessment Scale®. The Geriatric
Depression Scale (GDS), Beck Depression Inventory (BDI) and the
Montgomery—Asberg Depression Rating Scale (MADRS) are other
useful tests that can help aid in evaluation of a depressed patient®¢-38,

LABORATORY TESTS

The common laboratory tests for depression may lose much of
their specificity in demented patients. The Dexamet has one
suppression test that is frequently abnormal in dementia®>4,

The sleep electroencephalogram, however, does maintain its
specificity and is able to distinguish a group of elderly depressed
patients from those with dementia*'-*2.

Any physical illness that can potentially affect the central
nervous system can present with depressive and dementing
symptoms; these illnesses include encephalitis, chronic subdural
hematoma and normal pressure hydrocephalus. Depressive
symptoms such as fatigue, insomnia, weight loss and concentra-
tion problems can occur in other illnesses that do not directly
affect the central nervous system (CNS). These illnesses include
infectious diseases (e.g. tuberculosis, influenza), cardiovascular
disease (e.g. congestive heart failure), endocrine abnormalities
(e.g. thyroid disecase, diabetes), electrolyte disturbances (e.g.
hyponatremia, hypocalcemia), renal and hepatic disease.

Recent evidence has indicated that both cerebral vascular
accidents and periventricular®? white matter disease are related to
depressive symptoms in the elderly**.

MEDICAL WORK-UP

Medical conditions also present with depressive symptoms in the
elderly. Many of these medical conditions are reversible with

Table 29.1 Laboratory work-up in the depressed elderly patient

Laboratory test Underlying condition

Complete Infectious disease
blood count Encephalitis
Meningitis
Sub-acute bacterial endocarditis
Anemia
Electrolytes Hypokalemia
Hyponatremia
Diabetes
Uremia
B,,/Folate Pernicious anemia
Thyroid panel Hypo/hyperthyroidism
Liver enzymes Hepatitis
Liver cancer
Calcium/phosphorus ~ Hyperparathyroidism
Guiaic stool Colon disease
Urinalysis Infection

Renal disease

Consider additional test  Particularly patients who complain of fatigue,

including: edema, shortness of breath or who are being
Electrocardiogram considered for antidepressant therapy
Electroencephalogram When delirium may be a concern or to screen

for a mass lesion

For lead (exposure to paint), mercury (textile
manufacturing), organophosphates and
arsenic (insecticides). Also drugs of abuse
(e.g. opiates, marijuana, etc.)

Exposure to potentially contaminated blood
products (surgery, drug use) or a history of

Urine drug screen

Human immune
deficiency virus

(HIV) promiscuity or homosexuality
Brain computed Neoplasia, stroke
tomography

Brain magnetic
resonance imaging

Particularly to view the posterior brain stem

proper treatment, and estimates of the number of patients with
reversible conditions presenting as dementia have been as high as
15%!'7. The work-up of medical conditions that present with
depressive symptoms in the elderly includes a personal history of
medical illness, mental status examination and laboratory tests*.

The physical examination and laboratory diagnosis is crucial in
the diagnosis of medical disorders. The typical laboratory
screening for elderly patients with depressive symptoms is
outlined in Table 29.1. Clearly, the medical history and physical
examination would influence the laboratory testing that was
actually done. The neurologic examination should be particularly
thorough and include an examination of both subtle (e.g. frontal
reflex signs) and prominent (e.g. reflex changes) signs of
neurologic dysfunction.

MEDICATION HISTORY

Medication, including the antihypertensive medications such as
propranolol and centrally acting a-methyldopa and reserpine, has
been shown to cause depressive symptoms. Drugs such as alcohol
are also frequent causes of depression in the elderly, as are the
barbiturates that are used as sedatives. Patients at risk should be
screened for heavy metals, including lead, arsenic and the
organophosphates.

SUMMARY

Depressive symptoms are common in the elderly, whereas the
syndrome of a major depressive episode is relatively rare®®.



156

PRINCIPLES AND PRACTICE OF GERIATRIC PSYCHIATRY

Symptoms of depression can be manifestations of either dement-
ing or medical illnesses, both of which are common in the elderly.
Psychosocial factors that are unique to the elderly may be
etiologic in the genesis of depressive symptoms, but nevertheless
require the clinician to assess each patient fully and treat as
appropriate. Accurate treatment mandates as detailed history,
often with collaboration with the family, and a thorough medical
evaluation for other co-morbid illnesses that may contribute to

the

patient’s current presentation. The treatment of depressive

symptoms in the elderly requires an understanding of both the
origin of these symptoms and the proper treatment of the
underlying disorder, whether it be due to medical, dementing,
psychosocial or melancholic factors.
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The Geriatric Depression Scale:
Its Development and Recent Application

Ruth O’Hara! and Jerome A. Yesavage2

'Department of Psychiatry and Behavioral Sciences, Stanford University School of Medicine, CA, and >Veterans Administration,
Palo Alto Health Care System, CA, USA

Developed in 1983, the Geriatric Depression Scale (GDS) is a 30-
item self-report measure for rating depression in elderly adults'.
The identification of depression in older adults is of particular
importance to clinicians, since depression is the most common
psychiatric disorder in this population and can be associated with
morbidity and mortality?.

The GDS was designed to address the unique characteristics of
geriatric depression and the subsequent difficulties in rating
depression in older adults using scales developed for younger
populations. Somatic complaints are less useful indicators of
depression in the elderly than in young adults, since such
symptoms often accompany the normal aging process. Depres-
sion in older adults is more often accompanied by subjective
complaints regarding decline in memory and cognition than is
depression in younger adults. Questions pertaining to suicidal
intent or one’s hopefulness regarding the future can be interpreted
differently by elderly adults, who are in the latter stages of their
lifespans. To address these issues, the GDS excludes questions
pertaining to somatic complaints, registers a cognitive dimension
of depression and focuses dominantly on the worries of the
individual and how that person interprets his/her quality of life.
Additionally, the GDS employs a yes—no format for both
economy of time and ease of self-administration in this
population.

The scale was developed and validated in two phases. First, 100
widely varied yes—no questions were selected and tested for their
potential to distinguish depressed elderly adults from normal
controls. The 30 questions correlating most highly with depression
were chosen for inclusion in the final version of the GDS. Second,
validity of the scale was established by comparing the mean GDS
scores for subjects classified as normal, mildly depressed or
severely depressed, using the Research Diagnostic Criteria (RDC)
for depression. The mean GDS scores for these three groups were
reliably different and were ordered in accordance with the
differing RDC scores'. The scale has been found to have high
internal consistency and high test—retest reliability. A score of 11
or higher has been found to indicate the presence of depression,
yielding 84% sensitivity and 95% specificity?.

The GDS has been utilized widely in clinical practice and
research and has been shown to be a reliable and valid measure of
depression in outpatient, nursing home and hospital settings*.

Additionally, the GDS is sensitive to depression among elderly
adults suffering from mild to moderate dementia and elderly
adults with physical illnesses’.

To date, the GDS has been translated into 21 languages,
including Spanish and Chinese. It is in the public domain, and
available on the Web (http://www.stanford.edu/~ yesavage/
GDS.html). A 15-item, short form of the GDS has been developed
and validated’. Additionally, administrations of the GDS by
telephone and by requiring caregivers to answer the questions
have been validated®?.

Overall, the GDS provides a sensitive measure of depression in
older adults that is time-efficient, easy to administer and reliable
and valid in a broad range of clinical and research settings.
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Center for Epidemiologic Studies Depression Scale:
Use among Older Adults

Dan G. Blazer
Duke University Medical Center, Durham, NC, USA

The Center for Epidemiologic Studies Depression Scale (CES-D)
is a depression screening instrument which has been applied
widely in epidemiologic studies including many community-based
studies of older adults'>. The scale consists of 20 items which on
factor analysis among older adults fall into four different factors.
The first factor is depressed affect, and items that load on this
factor include: “bothered by things that usually don’t bother me”,
“I could not shake the blues”, I felt depressed”, I felt lonely”,
“I had crying spells” and “I felt sad”’. The second factor is positive
affect and includes the items: ““I felt as good as other people”, “I
felt hopeful about the future”, “I thought my life had been a
failure”, “I was happy” and “I enjoyed life”. The third factor is
somatic complaints and includes the items: “I did not feel like
eating”, “I had trouble keeping my mind on what I was doing”,
“My sleep was restless”, ““I felt like everything was an effort™, “I
talked less than usual” and ““I could not get going”. The final
factor is interpersonal relations and includes the items: “People
were unfriendly’” and ““I felt that people disliked me”. Each item is
rated on a 14 scale, depending on the frequency of symptoms the
week prior to the administration of the scale. Therefore, the range
of answers is 0-60. A score of 16 or greater is considered
indicative of clinically significant depression’.

Murrell et al.* found, when using the CES-D in a community of
over 2000 community-dwelling adults, 55 years of age and older in
Kentucky, that the mean score was 8.9 for African-Americans and
9.2 for Whites. When they applied the cut-off noted above for
clinically significant depressive symptoms, 12.8% of African-
Americans and 13.7% of Whites had clinically significant
depression*. Berkman et al’ found that 16% of both African-
Americans and Whites in an urban community scored above the
threshold for clinically significant symptoms. When control
variables are taken into account, such as gender, socioeconomic
status and functional health, the association of age and depression
disappears (whereas in uncontrolled analysis there is a positive
association between age and depression) using the CES-D®.

When using the CES-D in older adults, there is little difference
by gender and little difference by race/ethnicity’. In a cross-

sectional analysis, age is negatively associated with somatic
complaints, lower education is associated with more complaints
of depressed affect and interpersonal problems, African-American
race is associated with increased interpersonal complaints and
cognitive impairment associated with somatic complaints and
interpersonal complaints. Of all control factors, however, dis-
ability is most closely associated with all four of the factors noted
above.

In summary, the CES-D is a useful screening scale for
depressive symptoms in community (and clinical) samples of
older adults. The one drawback to this scale is that it requires
responding along a spectrum of four responses (little or none,
some of the time, most of the time, or all the time) over the
previous week compared to a simple yes—no format, as is found in
other symptom screening scales. The scale has been used
extensively in older adults and therein lies its greatest value for
future epidemiologic studies as well as clinical screening efforts.
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The Development of the EURO-D Scale

Martin Prince

Institute of Psychiatry, London, UK

BACKGROUND

The 11 country EURODEP consortium, assembled an unprece-
dented body of data; 14 population-based surveys of mental
health in late life, including 21 724 older Europeans aged 65 years
and over. Most centres had used either GMS/AGECAT! or the
very similar SHORT-CARE? as their index of clinical case-level
depression. However, three centres had used the Centre for
Epidemiological Studies Depression scale (CES-D)3, one the Zung
Self-rating Depression Scale (ZSDS)* and one the Comprehensive
Psychopathological Rating Scale (CPRS)’. Our challenge, there-
fore, was to derive from these instruments a common depression
symptom scale, allowing risk factor profiles to be compared
between centres®.

METHOD®

The instruments were scrutinized for common items. Algorithms
for fitting items from other instruments to GMS were derived by
either: (a) empirical observation of the nature of the relationship
between items in different scales where they had been adminis-
tered together; or (b) expert opinion. The resulting 12-item scale
(see Table 30.1) was checked in each centre for internal
consistency, criterion validity and uniformity of factor analytic
profile.

RESULTS®’

The EURO-D, however derived, is an internally consistent scale.
Cronbach alphas for the 14 centres ranged from 0.58 to 0.80. It
seemed also to capture the essence of its parent instrument.
Correlations with the CES-D in all four centres using that
measure exceeded 0.90, and the correlation with the Zung was
0.84. A cut-point of 3/4 on the EURO-D scale predicted a GMS/
AGECAT computerized diagnosis of depression with 70-80%
sensitivity at 80-95% specificity. Principal components factor
analysis demonstrated that a very similar two-factor solution
seemed appropriate in all centres, however the scale had been
derived; depression, tearfulness and wishing to die loaded on the
first factor (affective suffering) and loss of interest, poor
concentration and lack of enjoyment on the second (motivation).

In general, EURO-D scores increased with age, women scored
higher than men, and widowed and separated subjects higher than
others. The gender effect was negligible among the never-married
but was not modified by age. In most centres EURO-D could be
reduced into two well-characterized factors; affective suffering,

responsible for the gender difference, and motivation, accounting
for the positive association with age.

CONCLUSIONS

Large between-centre differences in depression symptoms as
assessed by EURO-D were explained neither by demography
nor by the depression measure used in the survey. Consistent,
small effects of age, gender and marital status were observed
across Europe. Depression may be overdiagnosed in older persons

Table 30.1 EURO-D Scale.

The Geriatric Mental State (from which EURO-D is derived) is a semi-
structured clinical interview. The following instructions apply:

1. Each question should be asked as it is written. The sections in
parentheses are additional prompts to clarify the question if it has not
been understood.

2. Sections in italic script provide the criteria by which the interviewer
judges from the response whether the symptom is present or absent.

EURO-D item Corresponding GMS question
1. Depression Have you been sad (depressed, miserable in
low spirits, blue) recently?
2. Pessimism How do you see your future?
Pessimistic, empty expectations or bleak
Sfuture
3. Wishing death  Have you ever felt that you would rather be
dead?
Has ever felt suicidal or wished to be dead
4. Guilt Do you tend to blame yourself or feel guilty
about anything?
Obvious guilt or self blame
S. Sleep Have you had trouble sleeping recently?
Trouble with sleep or recent change in pattern
6. Interest What is your interest in things?
Less interest than is usual
7. Irritability Have you been irritable recently?
8. Appetite What has your appetite been like?
Diminution in the desire for food
9. Fatigue Have you had too little energy (to do the
things you want to do)?
Listlessness or subjective energy restriction
10. Concentration ~ How is your concentration?
Difficulty in concentrating on entertainment
or reading
11. Enjoyment What have you enjoyed doing recently?
Almost nothing enjoyed
12. Tearfulness Have you cried at all?
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because of an increase in lack of motivation that may be
affectively neutral, and is possibly related to cognitive decline.

The EURO-D scale shows promise as a means of harmonizing
data from studies and perhaps trials that have used similar
depression outcome measures. In the EURODEP datasets the
EURO-D has been used informatively in three ways’:

1. To compare EURO-D item prevalence between centres.

2. To compare EURO-D scale distribution between centres.

3. To compare effect sizes for associations between risk factors
and EURO-D score between centres.

Researchers might consider using the EURO-D in epidemio-
logical or health services research, either on its own or as a
component part of the GMS. Its principal advantage at present is
the large amount of normative data available from the many
population-based studies in different parts of the world to have
used the GMS. A limitation of the scale is its current format,
which relies upon interviewer administration and rating. A future
priority will be to develop self-report forms and test their
equivalence against the current version.
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Interviews Aimed at Differential
Psychiatric Diagnosis

GMS-HAS-AGECAT Package

John R. M. Copeland
Department of Psychiatry, Royal Liverpool University Hospital, UK

For epidemiological and other studies of mental illness and
morbidity in older age it is important to ensure as far as possible
that the differences in the levels of cases of illness found between
geographical areas and between studies at different points in
time are not due to methodological differences and, in particular,
the way the diagnoses themselves are made. To overcome this
problem, standardized interviews were introduced. The GMS-—
HAS-AGECAT Package consists of a series of interviews
designed to be given to a subject and his/her informant for
assessing the dementias and depression, with optional sections
for minor mental illness'2. The Geriatric Mental State (GMS)
was derived originally from the Present State Examination® and
the Mental Status Schedule®. Substantial modifications and
additions were incorporated to make it more applicable to
older populations and to increase emphasis on organic states.
The Package now provides, in addition to the GMS, which is an
interview with the subject, the History and Aetiology Schedule
(HAS) for an informant, which allows the assessment of onset
and course of illness, past history, family history and certain risk
factors for dementia, depression and other mental illness. The
Secondary Dementia Schedule provides a semi-structured frame-
work to aid in collecting information required for the NINCDS-
ADRDA (National Institute of Neurology and Communicative
Disorders and Stroke—Alzheimer’s Disease and Related Disorders
Association) criteria® and the assessment of daily living.
Standardization of diagnosis is achieved by the AGECAT
(Automated Geriatric Examination for Computer Assisted
Taxonomy) computer-assisted differential diagnosis®?®. Based on
an extensive decision tree method, the system aggregates the data
into scores and allots each subject to levels of diagnostic
confidence on each of eight diagnostic syndrome clusters, organic,
schizophrenia/paranoid, mania, depression (psychotic and neuro-
tic type) (levels 0-5), obsessional, hypochondriacal, phobic and
anxiety neurosis (levels 0—4). Levels 3 and above are what would
usually be recognized by psychiatrists as cases of illness. The
computer then compares these levels with one another to derive a
final differential diagnosis and flags cases where the decision has
been difficult. The validity of the AGECAT diagnosis has been
assessed against psychiatrists’ diagnoses on the same patients. The
range of kappa values for the agreement between AGECAT and
psychiatrists’ diagnoses for organic states is 0.80-0.88 and for
depressive states 0.76-0.80°. Outcome studies are now providing
additional validation. After 3 years’ follow-up, over 83% of

AGECAT cases of organic disorder identified in a community
study were either dead or still dementing. One-third of depressed
cases were also depressed 3 years later’. Post mortem validation
studies are in progress.

In the second stage AGECAT uses the data from the HAS to
take the diagnosis to a further stage, dividing organic states into
acute or chronic, and the latter into the different types of dementia
using a standardized form of the Hachinski score!?. It also
identifies bereavements and flags coexistent immobility, pain, life-
long intellectual function and physical illness.

The GMS can be used by trained lay workers and provides a
diagnosis by AGECAT. When used in epidemiological studies it is
possible to derive prevalence figures for the full range of
psychiatric morbidity using a one-stage design!!. The measures
are therefore economical as well as reliable and valid. The
Package does not rely on special psychological tests as these are
not applicable across cultures or socioeconomic groups or with
populations of varying literacy. The interviews have also been
transferred for presentation on laptop computer, which improves
accuracy and communication, avoids delays and costs in inputting
data, and provides rapid access to results and easy quality control
of interviewing techniques'2.

These measures have been used in a number of projects, including
the Medical Research Council (UK) ALPHA!3!4 study of the
incidence of the dementias and the multicentre Cognitive Function
and Ageing Study, the EURODEP EC-funded Concerted Action'®,
the ongoing ASIADEP studies in 12 Asian centres and the 10/66
Club studies on the prevalence of dementia in India, Latin America
and Africa, as well as forming part of the minimum data set
required by the EURODEM (EC Concerted Action on Epidemiol-
ogy and Prevention of Dementia)!”!®, The GMS has been translated
and used in a wide range of languages. Recently, algorithms have
been developed for ICD-10, DSM-III-R and DSM-IV and
compared favourably with psychiatrists’ diagnoses using these
international criteria. The HAS has been shortened and modified
to provide for the criteria of Lewy body dementia and other
recognized dementia classifications.
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CAMDEX

Daniel W. O’Connor

Monash University, Melbourne, Australia

The Cambridge Examination for Mental Disorders of the Elderly
(CAMDEX) was devised to assist clinicians and epidemiologists
to diagnose dementia, and mild dementia in particular, as reliably
and validly as possible!. It was developed with the following aims
in mind: it addresses all elements of current diagnostic criteria; it
incorporates historical material so that persons with cognitive
deficits due to intellectual disability, sensory handicap or
functional mental disorder are classified correctly; and its
neuropsychological battery is sensitive to mild dementia.

The schedule is fully structured and incorporates: a mental
status examination; a comprehensive neuropsychological battery
(CAMCOG); a medical and psychiatric history; a brief physical
examination; and an interview with an informant that enquires
into changes in memory, intellect, personality, behaviour and self-
care. Medications, laboratory investigations and imaging are all
recorded. There is a clear focus on dementia but conditions such
as delirium, anxiety, depression, bipolar disorder, delusional
disorder and schizophrenia are considered as differential diag-
noses. The respondent interview takes 30—60 minutes to complete.
Informants are questioned for another 20-30 minutes, by
telephone if necessary. Diagnoses are based on all available data
using criteria virtually identical to those in ICD-10. Since
judgement is required, interviewers should have a clinical back-
ground and have received training in formulating complex data,
applying diagnostic criteria and rating dementia severity.

CAMDEX, which is available in English, Dutch, French,
German, Italian, Spanish and Swedish versions, is practicable and

acceptable and can be administered with high inter-observer
reliability!. It includes the Mini-Mental State Examination?,
Hachinski Ischaemia Scale’ and other commonly-used rating
scales. When applied in community surveys, prevalence rates of
dementia based on CAMDEX assessments are close to those
reported in other recent Western European studies®. CAMDEX
diagnoses are also stable over time. In a British study in which
community residents rated as having mild dementia were followed
for 2 years, diagnoses were maintained for 51 of the surviving 56
persons. Two were re-classified as having minimal dementia and
only three were rated as having no significant impairment, mostly
as the result of better-controlled diabetes mellitus>*. CAMCOG
has been used as a stand-alone assessment package in many
clinical and community studies. Further details about its
psychometric properties can be found on the website listed
below.

An updated version of CAMDEX includes both DSM-IV and
ICD-10 diagnostic criteria and provides better coverage of more
recently described conditions, such as frontotemporal dementia
and dementia of the Lewy body type. A floppy disk permits
computer-assisted administration, data entry, scoring and analy-
sis. CAMDEX is copyright but packs including the interview
schedule, test materials and scoring sheets can be purchased in
most countries. Consult this website (http://www.iph.cam.ac.uk/
camdex-r) for further updates, access to a dedicated bulletin
board, references to published reports based on CAMDEX and
CAMCOG, and other relevant information.
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Assessment of Daily Living

Kerstin Hulter Asberg
University of Uppsala, Sweden

The need for assessing activities of daily living! (ADL) has
increased during the last few decades for several reasons. First,
the number of disabled persons in the population is higher today
than ever before, since more people survive longer and have to
live with the consequences of diseases and other? disorders.
Second, the costs for ADL-related services to disabled persons
have surged ahead, both for sheltered living and for assistance
given by people paid to provide services in the homes. Relatives
and neighbours will often give voluntary help but they, too, may
need professional support. Third, there is a need for outcome
measures, other than mortality and morbidity, which can
describe levels of function among elderly people. This is required
for the evaluation of pharmacological treatments and rehabilita-
tion programmes. Many people in different professions are
involved in the care of the elderly, e.g. physicians, nurses,
occupational therapists, physiotherapists and social workers. In
clinical practice, they need a common language to communicate
their knowledge about the individual’s functional level. Although
much work has already been done to develop new ADL
instruments and make existing ADL assessments representative,
reliable and valid, much remains to be done to reach a consensus
in this field. Even a definition of the concept of ADL can still be
a matter for discussion: “ADL” means ‘‘activities which are
common to all human beings and which must be performed
regularly in order to live an independent life”. This is a very
broad definition, which permits a variety of activities to be
included. These activities are usually divided into several
categories:

1. Personal ADL: activities concerning self-care, care of one’s
own body, e.g. feeding, dressing, bathing.

2. Instrumental ADL: activities concerning home management,

e.g. cooking, cleaning, shopping.

(Communication by talking and writing may be referred to as

personal ADL, while transportation and managing money may

be referred to as instrumental ADL.)

Professional work.

4. Leisure activities.

(98

Ambulation or walking is not an ADL item, although it is often
assessed in this context. It is rather a level of mobility on a scale
from bed-ridden, through unsteady gait such as creeping, to
walking and running. A certain level of mobility is usually
required for independent living as is a certain level of intellectual
capacity, motivation and a suitable environment.

“ADL-capacity” means that a subject can perform ADL
independently of another person. Even if a person can do
things, it may not be certain that he/she actually does them in
practice! In the WHO Classification of Impairments, Disabilities

and Handicaps, ADL-dependence is classified as a disability.
“Disability” has been defined as “any restriction or lack
(resulting from impairment) of ability to perform an activity
in the manner or within the range considered normal for the
human being’.

“ADL-ability” means that a subject does perform ADL. It may
take time, it may hurt, or there may be other difficulties, but the
person is nevertheless able to perform ADL and independently of
another person. If a person does not perform ADL, it may be due
to physical or intellectual capacity deficits (he/she can not or does
not understand) but it may also be due to lack of motivation (he/
she does not want to do it), or to environment problems (he/she is
not allowed to do it or is prevented).

When assessing ADL-performance in clinical practice, it is
recommended that the interviewer starts with the question: “Does
the patient perform the activity or not?”” If he/she does not or has
difficulties, the interviewer may proceed by asking “Why should
this be?” There may be physical, mental and/or social reasons,
which then must be analysed in more detail to form the basis for
decisions on rehabilitation.

“ADL assessment” is part of the broader concept of ““func-
tional assessment’’, which implies assessment not only of disability
but also of impairments and handicaps. “Functional assessment”
is to be found in DSM-III-R and in DSM-IV!" in Axis V. The
Global Assessment of Functioning (GAF) scale is a hierarchical
assessment scale not only of psychic symptoms but also of social
and professional functioning.

The ADL instruments can be constructed as check lists, a
summed index or hierarchical scales.

WHAT IS AVAILABLE TO ASSESS ACTIVITIES OF
DAILY LIVING?

Many structured ADL assessment instruments have been devel-
oped but rather few have been used by persons other than their
inventors. Most instruments include the same types of personal
items, but they often have divergent operational definitions, if
indeed they are defined at all. Some instruments combine personal
and instrumental items. There are also multidimensional instru-
ments with ADL items mixed up with those for other assessments,
such as mobility, physical status, mental capacity and social
conditions.

An overview of such instruments, mainly from Anglo-Saxon
countries, is given in Kane and Kane®* This field of study is also
undergoing continuous and rapid development in other countries,
so readers are recommended to check up on the key-word
“Activities of Daily Living” in Index Medicus.
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DIAGNOSIS AND ASSESSMENT

When choosing an ADL instrument, three questions need to be
asked:

Question I: for what purpose is it to be used?
Possible uses could be:

(a) To describe and document any need for assistance in
performing ADL.

(b) To differentiate among different levels of disability.

(c) To follow and record changes in ADL performance over time.

(d) To predict outcome, survival, length of hospital care, type and
quality of living, etc.

(e) To evaluate rehabilitation programmes, hospital, home and
day care, etc.

Question 2: for whom is it intended?

(a) For individuals, for groups with certain medical diagnoses or
receiving different types of care or for populations?
(b) For mainly healthy persons or for the mildly or severely
disabled?
(c) For patients living in institutions or in their own homes or for
patients with or without cognitive impairment?
Most published instruments are shown to be reliable and valid for
particular purposes and for particular patient categories. The
same instruments may be unsuitable for use in other circum-
stances, e.g. instruments that include personal items only are often
adequate for the more seriously disabled patients living in
institutions, whereas instruments including instrumental items
are necessary for use with more healthy populations living in their
own homes. For patients with serious cognitive impairment, the
ADL instrument has to depend on observation or test situations.
The assessment has to take into consideration the patient’s own
dependence on active assistance as well as the patient’s
dependence on supervision, and whether or not activity is initiated
by another person. The quality of ADL performance has also to
be assessed; for example, if the patient dresses him/herself
independently, does he/she dress him/herself adequately and
appropriately for the situation?

Question 3: are the results of ADL assessment expected to be
compared with other ADL assessments?

If so, it is necessary to choose an ADL instrument that has been
tested and documented as to its reliability and validity for the
chosen purpose and the specified patient category. If a group of
patients is to be compared with normal subjects, data on
nationally representative samples must also be available for
comparison.

It may be difficult, if not impossible, to find one ADL
instrument to fit all purposes. In any case, it is usually better to
choose one of the well-known instruments and then supplement it
with items that seem important in that specific situation, than to
start the immense work of creating a new instrument. It is also
better to use a plain ADL instrument instead of a multi-
dimensional one, if the purpose is simply to study ADL ability.

Time and staff resources are also limiting factors when choosing
an ADL-instrument. Self-administered questionnaires are less
expensive to administer, but require patients who understand the
questions and can respond adequately. The number of subjects
who drop out may be high, so some validation of the answers is
necessary. This type of instrument is mainly used in studies of
elderly general populations, who are expected to be reasonably
healthy.

Observations of the patient’s actual ADL performance can be
carried out during a nurse’s daily work, when documentation will
take only a few minutes. Training of the observers is usually
required, along with tests of inter-observer reliability.

Test situations that use professional observers are the most
expensive measures. Even if the test situation does not correspond
exactly to real life, it can still be of value for specific purposes, e.g.
when occupational therapists analyse the kind of impairment that
is hindering performance or how rehabilitation should be under-
taken; or in methodological studies, such as in a study of the
relationship between severity of dementia and ADL perfor-
mance’.

In clinical practice, occupational therapists usually combine
self-report information concerning the disabled patient’s own
values, personal causation, interests, roles, habits and skills with
observations and test situations®.

HOW GOOD ARE THE ADL ASSESSMENTS?

The quality of an ADL instrument depends on the following
factors:

1. Its representativeness: i.e. whether the items reflect the
activities of a person’s normal daily life.

2. Its reliability: viz. its reproducibility and stability, so that the
results can be reproduced by other observers or by the same
observer at different times, so that changing results reflect
changes in the patient’s ADL status.

3. Its validity: i.e. whether the results are meaningful to others;
whether they can be understood and used to compare with
other data reflecting different levels of disability; and whether
they may predict outcome.

These aspects of instrument quality are generally easy to test,
but the problem is the lack of a norm or gold standard for
comparison. The closest approximation to such a norm is the
Katz Index of ADL’, which is based on a cumulative scale of
personal items reflecting improvement and deterioration among
disabled patients, and designed to correspond with ADL
development in the small child.

Other instruments may include more or less the same items as in
Katz Index, such as Barthel’s Index®, but problems arise when the
authors put arbitrary nominal values on different levels of ADL
ability, which are ordinal in character, and then summarize the
assessments. The results may be affected by systematic statistical
errors, but more importantly they may obscure the understanding
of actual ADL status and undermine the possibility for interstudy
comparisons using different instruments. For example, if a patient
scores 75 out of 100 possible points, this will not reveal in which
items the patient is dependent. Furthermore, one patient with 75
points may not be as disabled as another person with an equal
number.

Quite another way of handling ordinal data is shown by the
development of Katz’s Index of ADL. In the 1950s, a multi-
disciplinary team in Cleveland, Ohio, followed patients who were
recovering from a hip fracture by assessing in which order they
regained the ability to perform ADL. They found six items that
usually followed in sequence: first the patients regained indepen-
dence in feeding, followed by continence, movement of the body
(e.g. getting out of bed), going to the toilet, dressing and bathing.
A patient who was independent in bathing could be expected to be
independent in the other five items, too, and a person who was
dependent in feeding was also dependent in the other items. The
authors defined each item carefully, and found that dependence
on another person, either by active assistance or supervision,
decided whether or not the subject was dependent.

The authors had discovered a hierarchical or cumulative order
between these six personal activities of daily life, which formed the
beginning of an ADL “staircase” where each step upwards
corresponded to an improvement in the patient’s condition. Later,
it was shown that patients with other diagnoses, such as stroke
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and rheumatoid arthritis, and mentally impaired people improved
and deteriorated in the same way®. The instrument has been used
for a number of purposes among elderly and disabled people in
many countries!®. In Sweden, it is used in clinical practice by
medical and geriatric departments and in home care to commu-
nicate information about the patients’ ADL ability. The level of
ADL performance has been shown to predict survival and death,
length of hospital stay and type of hospital discharge in acute
medical care!!12,

The cumulative order of items was found to correspond to the
observations made by Gesell of the ADL development in small
children during their first 7 years. This sociobiological origin may
explain the good predictive validity of the instrument. The
limitation of the scale is primarily a ceiling effect. It does not
differentiate among less disabled persons, who are independent in
bathing. But the small child does not stop developing at age 7, and
the very existence of a cumulative scale evoked the question of
what comes after bathing.

From population studies, it was possible to derive scales of
percentages of the population with activity limitations. Lawton
and Brody'® formed hierarchical scales of personal and instru-
mental items. These cumulative ADL items were incorporated in a
comprehensive multidimensional scale, the Older American
Research and Service Center (OARS) instrument!4. In order to
provide shortened measures, Fillenbaum formed a five-item
cumulative instrumental ADL scale out of the OARS instru-
ment!'. Spector and Katz'® reported that the instrumental items of
cooking and shopping were ranked higher than personal items.
From the Gothenburg population study'’, ADL reduction was
found in about 30% of 70 year-old people, mostly due to
dependence in the personal items of the ADL.

To understand further the cause of disability in old age, it was
necessary to formulate exact definitions for instrumental activ-
ities, which could be ordered into an extended cumulative scale.
Sonn and Hulter Asberg!® found that the items of cooking,
transportation, shopping and cleaning could be defined and
ordered next to bathing in Katz’s Index of ADL. The ADL
“staircase’” now consists of 10 items: feeding, continence, move-
ment of the body (e.g. getting out of bed), going to the toilet,
dressing, bathing, cooking, transportation, shopping, cleaning.
This ADL staircase can be used for observation and documenta-
tion of the different levels of disability for individuals, groups of
patients and for population studies. For individuals, it can be
supplemented by test situations according to the occupational
therapists’ assessment of the need for rehabilitation. For groups of
patients, it can be supplemented by disease- or symptom-specific
scales, and populations can be assessed by interviews, where the
interviewer also assesses whether or not the answer seems a
reasonable one.

There may be special reasons for choosing other ADL
instruments than the one described above, such as historical
reasons, instruments that include more items and are more
sensitive to small changes in disability and that offer the
possibility of comparison with earlier studies. Furthermore,
important research work by occupational therapists is now in
progress, attempting to develop special ADL instruments for

patients with psychiatric problems. The field is, as it were,
“preadolescent”. In order to achieve a general standard for ADL
assessments, it would be valuable to use the ADL staircase
alongside other instruments. This would facilitate comparisons
between different studies and help promote knowledge about, and
understanding of, the ADL status of elderly patients.
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Rating Scales Designed for Nurses
and Other Workers
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The changing role of nurses and other workers in the context of
clinical audit and community care has provided a fertile backdrop
for the development of brief and easy-to-use clinical rating
instruments. Few of these are of diagnostic validity and they
require little or no training. The are usually employed to rate
clusters of signs, symptoms, syndromes, behaviours or needs.
They have often been developed from other instruments or
through clinical observation. The majority have been exposed to
validation and inter-rater reliability and some are furnished with
“cut-off”” scores corresponding to external diagnostic criteria.
Nurses and other professionals have been successfully trained in
the delivery of more complex diagnostic and assessment instru-
ments, including CAMDEX and GMS. However, this chapter will
focus on relatively brief clinical instruments requiring little or no
training, primarily designed for nurses and carers. This chapter is
by no means exhaustive but is designed to provide an overview in
a rapidly developing field.

ORGANIC STATES INCLUDING DEMENTIA

Some of the specialized neuropsychological instruments, including
the Kendrick Battery, are usually carried out by psychologists and
have been extensively validated!. However, there now exists a
wide range of brief cognitive assessments that have gained both
scientific and clinical credibility, readily available to clinicians of
all professions. The Mini-Mental State Examination? is pre-
eminent in this field. It is easily administered and requires no
training. The test consists of verbal and performance components.
The verbal subtests evaluate orientation in time, memory and
attention. The performance subtests involve the naming of
objects, execution of written and spoken orders, writing, and
copying a complex polygon. It takes a relatively short time to
administer, and can be carried out by medical and paramedical
staff. It has been extensively validated and has high inter-rater and
test—retest reliability. Culture and social status significantly affect
the scores® but it has been employed in the context of transcultural
epidemiological studies in which modifications have been made®.
The Standardized Mini-Mental State Examination is a derivative
designed to promote standardization and inter-rater reliability>.
The Blessed Dementia Rating Scale® has been a source scale for
the development of further rating instruments. Cognitive assess-
ment includes memory and information items. The second part
consists of items of behaviour. The scale has been validated
through correlation with mean brain cortical plaque counts. It
“ceilinged” with the correlation declining sharply in clinically

severe dementia sufferers. The 10 most useful questions differ-
entiating between normal and abnormal cognitive functioning
have been extracted” and are used as the Abbreviated Mental Test
Score, giving comparable results to the full Blessed scale. The
latter has been used in a simple test of mental impairment in
functionally and mildly organically ill patients attending a day
hospital® and has been used in screening for organic disorder and
predicting change over a 2-year period®. The study evaluated the
degree of disability and was used in the planning of social support.

The Clifton Assessment Procedures for the Elderly (CAPE)
consists of two sub-scales, the Cognitive Assessment Scale and the
Behaviour Rating Scale, derived from the Stockton Geriatric
Rating Scale, designed to be used by nurses!?. It was devised as a
brief measure of psychological functioning for chronic psychiatric
patient groups and has been validated against the outcome of day
hospital and day centre care'®. There is poor inter-rater reliability
of the Gibson Maze component, which has to be completed by the
patient. Despite these problems, the CAPE provides a well-
validated, useful instrument that does not take too long to
complete. Other common instruments include the Mental Status
Questionnaire!* (MSQ), requiring some training, as questions are
asked in a standardized fashion. The Short Orientation—-Memory—
Concentration Test was developed from the MSQ and consists of
six items concerning orientation and memory'3. One of the more
recent developments has been the Clock Drawing Test, which
assesses frontal and temporoparietal functions, providing a useful
bedside assessment!S.

SCALES FOR RATING BEHAVIOUR
AND SELF-CARE

The Stockton Rating Scale (from which items of the CAPE were
derived) is pre-dated by the Crichton Behavioural Rating Scale
(CBRS)"7. The CBRS rates 10 aspects of behaviour, including the
functions of orientation, communication and mood. The addition
of a memory item allows the generation of a “‘confusion” score
that is sensitive to change in mentally ill patients. A modified
version has been used in the context of nursing home residents.
The Performance Test for Activities of Daily Living (PADL)'®
was developed for the US/UK Cross-National Project. It assesses
the degree of autonomy of elderly psychiatric subjects in activities
of daily living. It is presented as a test of praxis containing 16 sub-
tests. Lawton and Brodie developed the Instrumental Activities of
Daily Living Scale (IADL) and the Physical Self-maintenance
Scale!®. The TADL is widely used to evaluate the degree of
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physical and instrumental autonomy of elderly subjects. It takes
5 min to deliver and has been used as a base instrument for more
recent developments in this field. Both the IADL and the PADL
are task-based scales using simple scoring systems.

The Stockton and other scales® inspired the Physical and
Mental Impairment of Function Evaluation in the Elderly
(PAMIE). The assessment is completed with the aid of simply
formulated items not requiring rater interpretation. It measures
behavioural characteristics in patients suffering from chronic
diseases, with particular reference to the elderly. Two other scales,
the Psychogeriatric Dependency Rating Scale (PGDRS)?' and the
Geriatric Behavioural Scale??, have been developed by nurses,
psychologists and psychiatrists. Both scales have been used for the
assessment of dementia and physical incapacity. They have been
well validated in the context of prognostic ability over a period of
1-2 years. The only scale designed to examine behaviour in elderly
schizophrenic subjects is the Nurses’ Observation Scale for
Inpatient Evaluation (NOSIE)?. The scale consists of 30 items
and takes about 20 min to complete. It is based on 3-day
consecutive observation of the patient and has a frequency scale
of 0—4 for each item.

A number of scales designed to be completed by nurses and
carers address disruptive, antisocial and aggressive behaviour in
dementia sufferers. These include the Overt Aggression Scale*,
The Disruptive Behaviour Rating Scale?®, The Nursing Home
Behaviour Problem Scale?® and the Brief Agitation Rating Scale?’.
The Caretaker Obstreperous-Behaviour Rating Assessment
(COBRA)? and the Ryden Aggression Scale® are slightly longer,
taking up to 30 min to complete.

SCALES ASSESSING CARERS AND ENVIRONMENT

The Multiphasic Environment Assessment Procedure® is a
relatively well-validated questionnaire for the assessment of the
environment in which dementia sufferers are nursed. It enables the
assessment of the complex relationships existing between physical
environment, the policies and the characteristics of the staff and
residents. Adaptations have to be made for its use in the UK, as it
was designed and validated in North America®'. The Social
Network Assessment Scale’? has been used in typing social
networks of older dementia sufferers.

SCALES ASSESSING CARERS

Gilleard® developed the Problem Checklist and Strain Scale,
designed to assess problems experienced by carers. Other less well-
known instruments include those designed to assess psychological
problems facing the carer: the Ways of Coping Check List** and
the Burden Interview®. The Relatives’ Stress Scale® enables the
relatives to make a standard assessment of stress they are
experiencing as a result of having to care for an elderly demented
person living at home. The Caregiver Activity Survey®’ quantifies
the time a caregiver devotes to the patient, and the Marital
Intimacy Scale®® specifically examines the psychological and
emotional consequences of caring for an ill spouse.

RATING SCALES FOR MORALE AND MOOD

The Measurement of Morale in the Elderly Scale consists of items
extracted from empirical observations®. It is a long, structured
interview lasting 2-4 h. A degree of training and knowledge of the
instrument is required before it is used, in order to achieve
satisfactory levels of reliability. A shorter morale scale, The
Philadelphia Geriatric Centre Morale Scale*, takes 10 min and

requires no training. The questions are of a forced-choice type and
are read to the respondent. There is an internal consistency of
factors and the scale has had fairly wide use. It is a multi-
dimensional instrument for use in the very old and was
particularly designed not to provoke fatigue or excessive
inattention.

Depression rating scales should only be employed in rating
depression in older people if validation studies have been
reported. Some rating scales have been specifically designed for
this age group, accommodating the issues of concomitant physical
illness and cognitive change. The Self Care (D)*' is a self-
administered scale. It has been used in the community for the
screening and rating of severity of depression in the elderly. It was
found to be a sensitive indicator of depression. It may have
potential use in the monitoring of change as a consequence of
antidepressant medication. The scale has been validated in a pilot
study in elderly, continuing-care patients*>. The Geriatric Depres-
sion Scale (GDS)* was devised by compiling 100 questions used
by professionals in the diagnosis of depression. O’Riordan et al.**
recently used the scale in a large survey of patients admitted to an
acute medical geriatric assessment unit, where there was a high
prevalence of physical illness and cognitive impairment. They
found that the GDS appeared to be a sensitive test for depression
in this group, but was sufficiently non-specific to require
psychiatric evaluation of patients with high scores to establish
the accurate prevalence of depressive illness. The instrument exists
in 15-item*, 10-item and four-item versions*®. Other scales that
are used by clinicians include the Cornell Scale for depression in
dementia?’, the Brief Assessment Schedule Depression Cards®
and the ELDRS* designed to be used with an informant as well as
the patient. The Centre for Epidemiological Studies Depression
Scale (CES-D)* is a self-rating scale that has been found to be of
value in screening community samples.

CONCLUDING REMARKS

This chapter does not provide a comprehensive account of the
wide variety of instruments that are available for the assessment
of the elderly mentally ill. Attention has been given to those
instruments that have been relatively well validated, with evidence
of reliability, that are easy to use with little or no training. They
have been loosely categorized by function and use. Care must be
taken in their application, with appropriate supervision and
standardization in view of frequent problems of inter-rater
reliability. In isolation, these instruments are of limited clinical
value, but in the context of a multi-professional team they do have
important potential in screening, clinical audit, examining issues
of service need and rating change.
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Comprehensive Interviews

OARS Methodology

Gerda G. Fillenbaum
Duke University Medical Center, Durham, NC, USA

The OARS (Older Americans Resources and Services) methodol-
ogy was developed over two decades ago in response to a request
“to assess alternative strategies to institutionalizing frail older
adults”!. To address this issue, a three-element model was
developed, which allows one to: (a) assess adults at all levels of
functioning from excellent to totally impaired, using a multi-
dimensional perspective; (b) determine the extent of use of and
perceived need for each of 24 broadly encompassing but non-
overlapping generically-defined services, which can be aggregated
into costable packages; and consequently (c) to examine the
impact of the identified service packages on persons defined in
terms of their multidimensional functional profiles.

The questionnaire developed to operationalize the first two
elements of the model is not restricted to it, but has enjoyed more
varied use. The questionnaire is in two parts (see summary in
Table 1). Part A assesses the level of functioning in five areas.
Three areas reflect personal functioning—mental health, physical
health, and activities of daily living; two reflect environmental
conditions—social resources and economic resources. In each area
the information obtained (from the subject or an informant) can
be summarized on a six-point scale, ranging from excellent to
totally impaired functioning. Review across all five areas provides
a profile, making it possible to identify where functional strengths
and weaknesses lie. Each area is itself multidimensional, so
allowing users to examine specific aspects of particular areas of
functioning and permitting more accurate identification of service
impact.

Part B focuses on services assessment. To ensure accurate
identification, each service is defined in terms of its purpose, the
activity involved, the personnel who may provide the service, and
the units in which it is to be measured (to facilitate costing). So, a
resident of a nursing home would not be rated as receiving
“nursing home services”, rather, the precise services received there
(e.g. nursing care, meal preparation, occupational therapy), the
amount, and the type of provider (formal or informal) would be
recorded. Need for services is self-assessed.

On average, the OARS questionnaire takes 40 min to admin-
ister (training in this is provided). Validity and reliability have
been determined. It is available, and has been validated, in a
number of languages. The questionnaire has been used for
purposes as varied as teaching, clinical and population assess-
ment, agency evaluation, staffing determination, service impact,
prediction of service needs, determination of preferred service
aggregation, and estimating service cost in different settings. An

Table 1. Overview of OARS multidimensional functional assessment

questionnaire

Part A, Assessment of functional status

Part B, Services assessment

Demographic

Social resources
Interaction
Affect
Extent of availability of help

Economic resources
Occupation
Income (by source)
Housing
Self-assessed adequacy of income

Mental health

Short Portable Mental Status
Questionnaire (to assess level of
cognitive functioning)

Short Psychiatric Evaluation
Schedule (to assess presence of
psychiatric problems)

Self-assessed mental health

Physical health
Prescribed medications
Current illnesses and conditions and
their impact
Alcohol use
Level of activity
Self-assessed physical health

Activities of daily living (ADL)
Instrumental ADL
Physical ADL

Transportation
Social/recreational services
Employment services
Sheltered employment
Educational services,
employment-related
Remedial training
Mental health services
Psychotropic drugs
Personal care services
Nursing care
Medical services
Supportive devices and
prostheses
Physical therapy
Continuous supervision
Checking services
Relocation and placement
services
Homemaker—household
services
Meal preparation
Administrative, legal and
protective services
Systematic multidimensional
evaluation
Financial assistance
Food, groceries
Living quarters (housing)
Coordination, information
and referral services

archive of OARS-based data sets is maintained at the Duke Aging

Center.
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The Comprehensive Assessment and Referral Evaluation (CARE):
An Approach to Evaluating Potential for Achieving Quality of Life

Barry Gurland and Sidney Katz
Columbia University Stroud Center, New York, USA

PURPOSES

The CARE covers a wide range of indicators of a person’s
potential for achieving a preferred quality of life. Its bounded
focus is on health and social problems associated with aging,
including psychiatric disorders. Originally developed for intensive
studies of community-dwelling elders!, the rater-administered
CARE has given rise to versions that have been made briefer by
concentrating on key scales (the CORE-CARE? and the SHORT-
CARE), suitable for residents of institutions (the IN-CARE)*,
clinically focused (the CLIN-CARE)’, and capable of self-
administration (the SELF-CARE). There is also an INFOR-
MANT version® of the CARE.

THEORETICAL BASE’

The phrase “quality of life” is invoked to direct attention to
processes of striving to achieve or preserve a preferred manner
of living. The processes involve strategies that allow relevant
choices to be made and implemented. The strategies can be
impeded by certain health and social problems that may
occasion help-seeking contacts with informal or formal care-
givers or services. The CARE seeks to assess the person’s
ability to deal with the strategies necessary for choosing and
attaining a preferred manner of living. It does not attempt to
define the latter. Information on processes can come from many
sources, touching on many aspects of living, reaching beyond
the person’s immediate status into the present and historical
context, modified by expectations of the future, and qualified
by personal and cultural preferences. It is recognized that the
gathering of such information is very constrained by its
complexity, openness to change and inherent uncertainties, as
well as by the necessary rigidities of the systematic assessment
procedures.

STYLE

The general style of the CARE relies on scripted questions with
pre-coded answers. The questioning is tactful and with an
organization that is understandable to the interviewee, Header
questions allow sections to be skipped if unlikely to be productive.
Computer-assisted programs guide interview administration, so as
to avoid missed or conflicting ratings. Information can be
analyzed at the level of discrete items, global ratings, scales,
hierarchically-arranged classes of severity, and threshold scores
relating to diagnosis and need for investigation and possible
treatment.

DOMAINS

Each domain targets the capacity to meet a distinctive challenge
to achieving a preferred quality of life. Nineteen quality of life

domains® have been identified and matched to items in the CARE:
moving purposefully (mobility); maintaining self routinely (basic
activities of daily living); using the immediate environment
(instrumental activities of daily living); manipulating household
appliances (technological activities of daily living); finding one’s
way around (navigational orientation); keeping track of time and
space (continuity orientation); gathering information (receptive
communication); expressing needs (expressive communication);
preserving health (health and safety practices); protecting physical
and mental comfort (emotional and physical status); engaging in
social relations; exercising choice; managing material resources;
finding the best environment; obtaining meaningful gratifications;
recognizing one’s own state of health (self-perceived health);
taking account of the future (pessimism, optimism. realism);
balancing competing qualities of life; setting and achieving goals.
The domain content and labels are keyed to adaptive behaviors in
pursuit of quality of life (more conventional captions are shown in
parentheses).

SUBJECTIVITY AND OBJECTIVITY

The CARE does not beg the issue of whether quality of life is
primarily subjective or objective, preferring to regard both as
important strategies in the pursuit of quality of life. Subjective
(e.g. feelings, attitudes), quasi-objective (self-reports of objective
status) and mainly objective (tests and observations) aspects of
quality of life are represented, thus allowing their interrelation-
ships and their respective effects and outcomes to be examined.
For example, questions on activities of daily living probe self-
reported task performance, views on the extent to which health
limits desired activities, informant views on the elder’s
functioning, tests of range of movement and observations on
mobility. A supplement tests a simulation of various basic and
instrumental tasks (the Performance of Activities of Daily
Living, or PADL)?. Similarly, inquiries on cognitive status
range from self-reported difficulties with memory to formal tests
of memory and orientation, and a supplement (the Medication
Management Test, or MMT)!®!! tests higher-order cognitively-
driven performance.

SEVERITY LEVELS

Threats to quality of life are graded in terms of the degree to
which they overshadow living at a critical point in time
(intensity) and over time, experiences, and situations (extensity).
This approach has been more completely modeled within the
CARE domain of emotional comfort, as expressed in the seven
levels of the index of affective suffering (IAS)!>!3. Each level is
operationalized by symptom criteria that convey the severity
meanings of suffering in a way not equaled by symptom scores or
diagnosis. This model of severity is also worked out for the
CARE domains dealing with functioning in the activities of daily
living. Current development is concerned with deriving a measure
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of the continuities underlying the progression of functional
decline.

MECHANISMS

Threats to quality of life, such as those measured by the CARE,
may arise from health and social conditions; the presence of the
latter can be suggested by certain syndromes. The CARE items
include syndromes of cardiac failure or angina, arthritic pain,
respiratory problems, effort intolerance, cognitive deficits, Par-
kinson’s disease, stroke, perceptual deficits, vertigo, falls,
experience of crime, and social isolation and desolation. Con-
versely, there are characteristics of the threatened qualities of life
that suggest certain mechanisms: one scale of functioning in the
CARE is composed of higher-order tasks that are principally
affected by cognitive mechanisms; similarly, certain somatic items
are phrased to suggest a mood disorder and others to suggest a
physical disorder. More directly, there are items to record what
the individual blames as the cause of his/her threatened quality of
life.

BIOMETRICS

Satisfactory reliability, validity and operational characteristics for
discriminating diagnoses of the CARE scales have been estab-
lished'+!8. Transition tables show a range of incidence, chronicity
and recovery from threats to quality of life!®; these also reflect a
power to predict specific quality-of-life outcomes. Cross-tabula-
tions reveal that the various domains are sufficiently independent
to be usefully measured separately but that there is substantial
interaction between them.??!

CULTURE-FAIR INDICATORS

Ethno-racial and educational variation in qualities of life have
been found with CARE indicators?>?, as with comparable
instruments®. In order to minimize the confound of bias entering
into such comparisons, item response theory has been applied to
construct culture-fair CARE scales of mood, cognition and
functioning in the activities of daily living?>.

MODULAR USES

Although the full CARE is more than the sum of its parts, the
scales can be, and have been, used alone and in various
combinations. This has enabled the assembly of its different
versions.

WHOLE-PERSON VIEW?26

Profiles of CARE indicator severity scales are generated by
computer algorithms, giving an overview of the person’s strengths
and vulnerabilities for preserving and improving quality of life.
Global concepts are also embodied in items on self-perceived
general health and in visual analog scales on physical and
psychological distress and task and social functioning: a
supplementary single-page rapidly completed set of visual analog
scales (the QoL-100) has proved useful for a snap-shot of the
quality of life potentials of seriously ill patients or where frequent
follow-up assessments are needed. Psychiatric diagnoses have
been generated using a computerized decision tree?’?8,

APPLICATIONS

Taken together with its versions and supplements, the CARE has
been applied to epidemiological® surveys’*3, public health
policy’** and clinical management in primary medical care*,
home care*! and occupational therapy. A Training Manual is

available.

FURTHER DEVELOPMENT

The Stroud Center’s program is designed to contribute to
understanding the nature of the parts and the connected whole
of a person’s quality of life. Experience with applications,
modifications and analyses of the CARE is leading to new and
better ways of assessing quality of life.
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Delirium—An Overview

Andrew F. Fairbairn
Centre for Health Care of the Elderly, Newcastle upon Tyne, UK

Delirium is a state of acute confusion due to an underlying
physical cause. Associated with the disorder of cognition and
attention, there is frequently disturbed psychomotor behaviour
and disturbance to the sleep—wake cycle. It is a common feature in
those, particularly older patients, who present as acute medical
emergencies. As a common, potentially highly treatable condition,
it is associated with major health care costs. It is also under-
recognized and associated with longer periods of inpatient stay. It
is a recognized mental disorder under the English Mental Health
Act, which has significance in relation to compulsory treatment.

Formal diagnostic criteria for delirium were only first intro-
duced in DSM-III. These criteria were further revised for DSM-
IV and the criteria for general medical conditions are shown in
Table 35.1. DSM-IV critera are also described as more specific for
delirium in relation to substance abuse. The main changes in the
criteria are a general simplification with less emphasis on deficits
of attention and more emphasis on the syndrome developing over
a short period of time.

Confusion, or cognitive impairment, commonly only occurs in
three conditions, namely delirium, dementia and depression. Two
of the ““3Ds” are eminently treatable, therefore it is to be regretted
that cognitive impairment is primarily associated with dementia
and hence only belatedly recognized as a potentially treatable
condition in the case of this particular chapter’s subject, delirium.

The rest of the chapter will discuss incidence and risk factors.
There is an expanded section on clinical features and discussion of
assessment scales, neuropathogenesis, appropriate investigations
and treatment.

INCIDENCE

Delirium occurs in 14-56% of older hospitalized patients’. It is
lower after elective surgery and higher in acute medical admis-
sions. Patients who have suffered delirium during a hospital
admission tend to stay in hospital for longer and have greater
requirements for rehabilitation and require increased home care
services.

RISK FACTORS

Inouye et al.! propose a multifactorial model for delirium,
including predisposing factors and precipitating factors. The
study identifies four predisposing factors for delirium, visual
impairment, severe physical illness, cognitive impairment and
blood urea nitrogen (BUN):creatinine ratio i.e. an indicator of
dehydration. Using complex methodology, they identified a

hierarchy of precipitating factors, the most significant of which
were major surgery, stay in intensive care, multiple medication
and sleep deprivation. Their conclusion was that the aetiology of
delirium is multifactorial, but that certain predisposing factors,
combined with a weighting of precipitating factors can make the
likelihood of delirium much more predictable. Elie et al.? similarly
identified risk factors that included dementia, advanced age and
medical illness. Robertsson et al.* looked at the likelihood that a
pre-existing dementia could predispose to the onset of delirium
and showed that late-onset Alzheimer’s disease was more likely to
do so than early-onset Alzheimer’s disease and that vascular
dementia was more likely to do so than early-onset Alzheimer’s
disease.

CLINICAL FEATURES

Whilst DSM-IV attempts to define the clinical features, it is worth
remembering that Lipowski® has regularly warned about the
subtle “prodromal, non-specific” features that can even precede
the more formal syndrome. This can be as simple as increased
anxiety or subtle levels of agitation. The cardinal feature is
probably a relatively sudden change in cognition but there can
also be perceptual disturbances. Patients can latterly describe
great difficulties in differentiating between reality and hallucina-
tion. Visual hallucinations are classically more common than
auditory hallucinations and are generally unpleasant and
frightening. Thinking is disorganized, slowed and impoverished.
Memory is impaired across the entire spectrum of registration,
retention and recall. Short-term memory may well be impaired,
secondary to poor attention, and patients may be inclined to
confabulate.

The impact of delirium on psychomotor behaviour is variable.
Some delirious patients will become agitated, restless and
hypervigilant. In contrast, some patients will become withdrawn,
with slowed physical responses. Finally, the picture of psycho-
motor activity can be mixed with oscillation between hyper- and
hypo-activity.

Having described the classic clinical features above, it should be
remembered that Treloar and McDonald® have placed emphasis
on the “quiet syndrome”. They argue that one of the reasons that
delirium is under-recognized is because of the frequency of the
hypo-active type of syndrome. There is evidence that nurses are
better than doctors at identifying the syndrome of delirium and
there is tentative evidence that different aetiologies may possibly
account for differentiation in the clinical picture. Zou et al.”
showed that diagnosis by a nurse clinician using a standardized
rating scale (the Confusion Assessment method) and multiple
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Table 35.1 Diagnostic criteria for 293.0 Delirium, due to... (indicate the general medical condition)

A. Disturbance of consciousness (i.e. reduced clarity of awareness of the environment) with reduced ability to focus, sustain, or shift attention
A change in cognition (such as memory deficit, disorientation, language disturbance) or the development of a perceptual disturbance that is not better

accounted for by a pre-existing, established or evolving dementia

B
C. The disturbance develops over a short period of time (usually hours to days) and tends to fluctuate during the course of the day
D. There is evidence from the history, physical examination or laboratory findings that the disturbance is caused by the direct physiological

consequences of a general medical condition

Coding note: If delirium is superimposed on a pre-existing Dementia of the Alzheimer’s Type or Vascular Dementia, indicate the delirium by coding the appropriate subtype of
the dementia, e.g. 290.3 Dementia of the Alzheimer’s Type, with Late Onset, with Delirium.
Coding note: Include the name of the general medical condition on Axis I, e.g. 293.0 Delirium Due to Hepatic Encephalopathy; also code the general medical condition on Axis

IIT (see Appendix G for codes)

observation points was better than a one-off assessment by a
psychiatrist. This study reinforces the importance of repeated
observations and the value of a structured approach to the
diagnosis.

ASSESSMENT SCALES

Because of the problem clinicians have in recognizing delirium,
there have been a number of attempts to create assessment scales
to assist in diagnosis. In the development of these scales, one of
the major problems has been that cognitive impairment is, of
course, a common symptom but that it is not specific to delirium.
A number of instruments to evaluate delirium have been
developed, mainly using DSM-III-R criteria. Many of them are
multi-item scales, which probably have limited value in the clinical
setting, but one, the Confusion Assessment Method (CAM), is
intended to be used by physicians and has two versions with only
nine and four items, respectively. Non-specific cognitive tests,
such as the well known Folstein Mini-Mental State Examination,
cannot specifically address the differentiation between delirium
and dementia. However, it would seem that the introduction of
appropriately clinically friendly scales for delirium, used by skilled
nurse clinicians, might well increase the recognition of delirium in
acute medical settings’.

NEUROPATHOGENESIS

Whilst delirium is regarded as a syndrome with global dysfunction
of cognition, attempts have been made to address whether there
are disorders of specific brain pathways that can account for
specific symptomatology, the analogy being that certain specific
strokes can be associated with syndromes, for example, left frontal
strokes being associated with depression. Trzepacz® has reviewed
a number of brain scan studies which, although they are limited to
studies with only a small series or even single case reports, tend to
show that frontal cortex, anteromedial thalamus, right basal
ganglia, right posterior parietal cortex and medial basal temporal
and occipital cortex may be areas particularly associated with
delirium.

The neurochemistry of delirium is believed to mainly involve
under-activity of the cholinergic system. That said, on the basis
that most neurochemical systems in the brain are in dynamic
relationships with others, it is highly likely that this acetylcholine
hypothesis also relates to a balance with the dopamine system. It
can be speculated that, in the future, there may be scope to
manipulate the balance of the acetylcholine and dopamine
systems in such a way as to treat the symptoms of delirium,
very possibly with the new cholinesterase inhibitors.

INVESTIGATIONS

Delirium, particularly in the elderly, tends to have a multi-
factorial aetiology. As it can be due to almost any underlying
physical problems, the old adage that “common things occur
commonly’” must be relevant when investigating the causes. These
are likely to be infections, cardiac problems, iatrogenic medica-
tion, dehydration, stroke disease, diabetes and cancer. Naughton
et al® reported a study of head CT scans in delirium. 15% were
positive for an acute condition (haemorrhage, haematoma, space-
occupying lesion or infarct) and 95% of these positive scans were
found in patients with impaired consciousness or a new focal
neurological finding detected during the episode of delirium. Their
main conclusion was that there was considerable variation in
brain CT scanning of older people with delirium.

TREATMENT

First, the aetiological factors must be identified and treated or
corrected if at all possible. Whilst these are being identified,
symptomatic and supportive therapies will be required. Over the
years, Lipowski’ in particular has recommended an appropriate
environment for managing patients with delirium. He has
described a well-lit room with familiar items and clearly visible
clock and calendar. Inouye ef al.' have systematically studied this
in a paper describing a multi-component intervention to prevent
delirium in hospitalized older patients. Their risk factors and
intervention protocols are detailed in Table 35.2. The study
provides important evidence that a multicomponent, targeted
intervention to prevent delirium in hospitalized older patients can
work, particularly targeting those at high risk from previously
identified precipitating and predisposing factors. Wahlund and
Bjorlin!! report on a specialized delirium ward and argue that
such a specific ward is best placed to clinically manage, investigate
and treat patients with delirium. Despite the importance of
primary prevention and the probable value of special delirium
wards, there may be a need for antipsychotic medication.
Haloperidol probably remains the antipsychotic of choice'?,
although little is currently known about the efficacy of the new
atypical antipsychotics in delirium. Benzodiazepines probably
remain the preferred medical treatment in delirium due to alcohol.

As noted above, delirium per se makes a longer hospital stay
likely, with consequent increased health care costs. That said, the
mean duration of delirium is shorter in post-operative patients
compared to acute medical patients'?. The long-term prognosis of
delirium used to be felt to be simply that of the underlying
condition. However, a recent publication'* flags up the possibility
that the long-term prognosis after delirium is poor and, indeed,
delirium might be a marker for decline. Also in contrast to
traditional views, there is now a view that delirium is not always
entirely reversible.
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Table 35.2 Risk factors for delirium and intervention protocols
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Targeted risk factor and eligible patients

Standardized intervention protocols

Targeted outcome for reassessment

Cognitive impairment*

All patients, protocol once daily; patients with
base-line MMSE score of 520 or orientation
score of 58, protocol three times daily

Sleep deprivation
All patients; need for protocol assessed once daily

Immobility

All patients; ambulation whenever possible, and
range-of-motion exercises when patients
chronically non-ambulatory, bed- or wheelchair-
bound, immobilized (e.g. because of extremity
fracture or deep venous thrombosis), or when
prescribed bed rest

Visual impairment

Patients with 520/70 visual acuity on binocular
near-vision testing

Hearing impairment
Patients hearing 46 of 12 whispers on Whisper Test

Dehydration
Patients with BUN:creatinine ratio 418,
screened for protocol by geriatric nurse-specialist

Orientation protocol: board with names of care-team
members and day’s schedule; communication to
reorientate to surroundings

Therapeutic activities protocol: cognitively
stimulating activities three times daily
(e.g. discussion or current events, structured
reminiscence or word games)

Non-pharmacologic sleep protocol: at bedtime,
warm drink (milk or herbal tea), relaxation tapes
or music, and back massage

Sleep enhancement protocol: unit-wide noise
reduction strategies (e.g. silent pill crushers,
vibrating beepers and quiet hallways) and schedule
adjustments to allow sleep (e.g. rescheduling of
medications and procedures)

Early mobilization protocol: ambulation or active
range of motion exercises three times daily; minimal
use of immobilizing equipment (e.g. bladder
catheters or physical restraints)

Vision protocol: visual aids (e.g. glasses or magnifying
lenses) and adaptive equipment (e.g. large illumi-
nated telephone keypads, large-print books and
fluorescent tape on call bell), with daily reinforce-
ment of their use

Hearing protocol: portable amplifying devices, earwax
disimpaction, and special communication techni-
ques, with daily reinforcement of these adaptations

Dehydration protocol: early recognition of dehydra-
tion and volume repletion (i.e. encouragement of
oral intake of fluids)

Change in orientation score

Change in rate of use of sedative drug
for sleep!

Change in Activities of Daily Living
score

Early correction of vision, 448 hours
after admission

Change in Whisper Test score

Change in BUN:creatinine ratio

*The orientation score consisted of results on the first 10 items on the Mini-Mental State Examination (MMSE).
tSedative drugs included standard hypnotic agents, benzodiazepine and antihistamines, used as needed for sleep.

Finally, delirium is a mental disorder and as such comes under 4.

Robertsson B, Blennow K, Gottfris CG, Walkin A. Delirium in

the English Mental Health Act. Very occasionally, therefore, it
may be legitimate to use the Mental Health Act to facilitate the
treatment of delirium.

SUMMARY

Delirium remains a common, under-diagnosed symptom of
underlying physical illness in older people. This alone makes it
an important health economic issue. Primary prevention of
delirium is now of proved efficacy and, generally, the prognosis
of delirium is that of the underlying physical disorder.
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Delirium in Institutions

Barbara Kamholz and Christopher Colenda

Michigan State University, East Lansing, M1, USA

The prevalence of delirium is approximately 10-40% of patients
on acute medical and surgical units. The incidence for newly
admitted patients ranges from 25% to 60%!. Delirium is
commonly misdiagnosed as depression; up to 41.8% of inpatient
psychiatry consultations for depression actually result in a
diagnosis of delirium??. Delirium has a number of adverse
outcomes, and may itself be looked upon as a “symptom” of
problems in the delivery of hospital services®. It is the single most
important factor contributing to in-hospital complications, such
as falls and pressure sores*. It has a significant impact on
increasing hospital length of stay** and upon the need for
discharge to long-term care institutions®. It is the single strongest
predictor of impaired daily function (AFL) at 6 months’,
although most studies have found surprising little impact on
mortality*”. Delirium may not be as reversible as previously
thought; Levkoff found that only 17.6% of all new symptoms of
delirium had cleared fully at 6 month follow-up>. Delirium is the
most frequent complication of hospitalization in older patients.

DIAGNOSIS

Careful diagnosis of delirium is essential, as up to 66% of cases
are missed'. Delirium can be systematically diagnosed using the
Folstein Mini-Mental State Examination (MMSE)® in combina-
tion with the Confusion Assessment Method!, with the optimal
technique using several observation points!®. Inattention is a
critical criterion of delirium and is essential in differentiating it
from depression and dementia. A recent model developed by
Inouye and colleagues' at the Yale University Elder Life Program
demonstrates that the probability of developing delirium is
somewhat predictable among a population of vulnerable patients
characterized by older age, high medical co-morbidity, sensory
(visual/hearing) impairment and baseline cognitive impairment.
Among this vulnerable group, the introduction of specific
precipitating causes of delirium (such as indwelling catheter, use
of restraints, and new medical complications) has been shown to
increase the probability of delirium in proportion to the number
of precipitating factors present.

TREATMENT

As yet, despite promising evidence that neuroleptics may improve
the course of delirium itself'! and that cholinesterase inhibitors
may be effective!?, there are as yet no specific recommended
pharmacological treatments for delirium. However, there is more

hopeful evidence that delirium may be prevented. An intervention
based on Inouye’s approach provides: sensory correction aids (e.g.
glasses and hearing aids); reorientation; therapeutic cognitive
activities; a non-pharmacological sleep protocol; a dehydration
protocol; and an early-mobilization protocol. This resulted in a
significant reduction in new cases of delirium among patients at
intermediate baseline risk for delirium. It is notable that this
strategy had no impact on ‘““delirium in progress’; its primary
clinical impact lay in prevention'3. Further work on interventions
for delirium will clearly be of vital importance to the reduction of
the risks for delirium in institutions and for its treatment. The
costs incurred by early detection may well be more than offset by
savings in decreased length of stay, decreased rates of institution-
alization and decreased rates of in-hospital complications®.
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Prognosis of Delirium

A. Treloar
Memorial Hospital, London, UK

Studies of outcome have started to challenge the assumption
that delirium is a truly reversible disorder with a good prognosis.
Prospective outcome studies of delirium are required to describe
its prognosis. Using change in MMSE' score as the outcome
measure, Fields et al?> found that by no means all patients
improve, and some get worse. Treloar and Macdonald® found
that although many acute patients had reversible cognitive
dysfunction, few regained normal cognition. Some patients took
the full 3 month time-course of the study to start their
recoveries. Studies based upon standard diagnoses of delirium
have also reported poor recovery at follow-up*. Kolbeinsson and
Jonsson® found that elderly patients with DSM-III-R® delirium
but not dementia at outset, had dementia at follow-up in 70% of
cases. Cole et al” found that less than 50% recovered mentally
at follow-up. Rudberg et al® showed delirium lasting over
periods of several weeks (even though patients did not meet
Delirium Rating Scale’ criteria for delirium continuously).
Cognitive deficits and behavioural abnormalities persisted in
the majority of patients for at least 6 months'® Kaponen et al.!!
found infrequent good cognitive outcome following delirium at
one year.

Delirious patients stay longer in hospital than those without
delirium. Diagnosis-related group length of stay of 13 days for
patients with delirium compares with 3.3 days for those with
dementia'?. Physical morbidity may be exacerbated by psychiatric
co-morbidity. Delirium is associated with death in up to 33%"3. It
is frequently asserted that mortality is purely the result of the
physical illness, but this is a difficult hypothesis to test. It would be
very surprising if the stupor, retardation and poor compliance
with treatments seen in delirious patients did not contribute to
mortality from physical illness. Patients with delirium after hip
fracture surgery are at greater risk of incontinence, urinary tract
infections and pressure sores'*. Delirium in patients with hip
fractures also predicts higher long-term mortality and poor
functional recovery'#'®, Francis and Kapoor!” found that
delirium predicted a doubling of mortality attributable to
functional impairment, and in survivors predicted loss of ability
to live independently. Levkoff et al.!” found that new symptoms of
delirium resolve at 6 months in only 17.7%.

The prognosis of delirium is almost certainly not, therefore, one
of early full recovery. Rather, delirium is a condition with a slow
recovery and one which often fails to resolve completely.
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Nosology of Dementia

Ingmar Skoog' and John R. M. Copeland’

Unstitute of Clinical Neuroscience, University of Gdéteborg, Sweden, and
2Royal Liverpool University Hospital, Liverpool, UK

In the early 1950s, Sir Martin Roth defined dementia as “‘severe
decline in memory accompanied by disorientation for time and
place”. The modern criteria emphasize that dementia is a global
decline of intellectual functions that affects more areas than just
memory. However, memory impairment is mandatory for the
diagnosis in the Diagnostic and Statistical Manual of Mental
Disorders, Version 11I—Revised (DSM-III-R) and IV (DSM-1V)
(see Tables 36.1 and 36.2), issued by the American Psychiatric
Association'? and in the International Classification of Disease—
Edition 10 criteria for research (ICD-10), issued by the World
Health Organization?® (see Table 36.3). In these criteria, dementia
is a syndrome characterized by a decline in memory and other
intellectual functions (e.g. orientation, visuospatial abilities,
language, thinking, executive function, problem solving, apraxia,
agnosia). It is often accompanied by changes in behaviour or
personality (e.g. loss of initiative, emotional lability, irritability,
apathy, coarsening of social behaviour, change in mood). These
latter symptoms are mandatory for a diagnosis in ICD-10,
diagnostic in the presence of memory dysfunction in DSM-III-R
and not included in DSM-IV.

An interesting difference between DSM-III-R and DSM-1V is
that DSM-III-R requires impairment in short and long-term
memory, while DSM-IV states that the impairment should include
impairment in either short or long-term memory. In DSM-1V, in
contrast to DSM-III-R and ICD-10, the criteria for dementia are
integrated with the criteria for different types of dementia (such as
Alzheimer’s disease and vascular dementia). It is thus not
permitted to diagnose the dementia syndrome per se, but the
subcriteria for dementia are identical for all types.

The symptoms of dementia are on a continuum with normal
behaviour, which often makes it difficult to know where the line
should be drawn between normal function and mild dementia. This
dimensional rather than categorical character makes mild demen-
tia difficult to separate from normal ageing®. Fairly small
differences in criteria may have large effects on the prevalence
rates. Mowry and Burvill® found a variation in the prevalence of
mild dementia ranging from 3% to 64% when different criteria
were used on the same population. Different criteria also diagnosed
different individuals. If a decline from a previously higher level can
be shown (by obtaining information from key informants or by
following the patients over time), the validity may be higher®. The
DSM-III-R, DSM-IV and ICD-10 use the degree of social
consequences of the disorder [“sufficient to interfere with every-
day activities” (ICD-10) and “‘significant impairment in social or
occupational functioning representing a significant decline from a
previous level of functioning” (DSM-IV)] as the criterion for
demarcating normal from abnormal behaviour.

The modern concept of dementia does not imply anything
about prognosis, i.e. the course may be progressive, static,
fluctuating or even reversible.

DIFFERENT TYPES OF DEMENTIA

A dementia syndrome may be caused by more than 70 diseases,
the most common being Alzheimer’s disease and vascular
dementias.

Alzheimer’s Disease

The neuropathology of Alzheimer’s disease (AD) is characterized
by a marked degeneration of the neurons and their synapses and
the presence of extensive amounts of extracellular senile plaques
and intracellular neurofibrillary tangles in certain areas of the
brain. The typical insidious onset and gradually progressive
course is emphasized in the National Institute of Neurological
and Communicative Disorders and Stroke and the Alzheimer’s
Disease and Related Disorders Association (NINCDS-ADRDA)
criteria (Table 36.4), in DSM-III-R and in DSM-IV but not in
ICD-10. Memory disturbance is the most prominent early
symptom, but slight impairment of visuospatial functioning,
language and concentration may occur. In the later stages, the
symptomatology is more widespread. The NINCDS-ADRDA
criteria, DSM-III-R, DSM-IV and ICD-10 require that the
diagnosis of AD should be made in the absence of diseases
that, in and of themselves, could account for the progressive
deficits in memory and cognition. Possible AD, according to the
NINCDS-ADRDA criteria, may be diagnosed in the presence of
other diseases if they are not judged to have caused the
dementia.

Alzheimer’s disease is categorized into an early- and a late-onset
form in DSM-IV and ICD-10, based on whether onset occurred
before or after age 65 years. ICD-10 also specifies that the early-
onset type should have a relatively rapid onset and progression or
aphasia, agraphia, alexia, acalculia or apraxia, while the late-onset
type should have a very slow, gradual onset and progression or
predominance of memory impairment. Another subdivision is
between familial AD (FAD) and sporadic AD. FAD has an
autosomal dominant inheritance. Almost all cases with FAD have
an early onset, while most cases of sporadic AD occur late in life.
Familial clustering may occur also in sporadic AD?.
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Table 36.1 Dementia (DSM-IV) (adapted)

Al Memory impairment (impaired ability to learn new information or to recall previously learned information)
and
A2 One (or more) of the following cognitive disturbances:
(a) Aphasia
(b) Apraxia
(c) Agnosia
(d) Disturbance in executive functioning
B The cognitive deficit in Al and A2 each cause significant impairment in social or occupational functioning and represent a significant decline from
a previous level of functioning

American Psychiatric Association’.

Table 36.2 Dementia (DSM-III-R) (adapted)

A Demonstrable evidence of impairment in short and long-term memory
and
B At least one of the following:
(1) Impairment in abstract thinking
(ii) Impaired judgement
(iii) Other disturbances of higher cortical function, such as:
aphasia, apraxia, agnosia, constructional difficulty
(iv) Personality change
The disturbance in A + B significantly interferes with work or usual social activities or relationships with others
Not occurring exclusively during the course of delirium
Either (1) there is evidence from the history, physical examination, or laboratory tests of a specific organic factor (or factors) judged to be etiologically
related to the disturbance, or (2) in the absence of such evidence, an etiologic organic factor can be presumed if the disturbance cannot be
accounted for by any non-organic mental disorder

chvie}

American Psychiatric Association’.

Table 36.3 ICD-10 Criteria for dementia. Definition of dementia in the ICD-10 (adapted)

G1 There is evidence of each of the following:

(1) A decline in memory (at least) sufficient to interfere with everyday activities, though not so severe as to be incompatible with independent living

(2) A decline in other cognitive abilities characterized by deterioration in judgement and thinking, such as planning and organizing, and in the general
processing of information (at least) sufficient to cause impaired performance in daily living, but not to a degree that makes the individual
dependent on others

G2 Awareness of the environment (i.e. absence of clouding of consciousness)

G3 There is a decline in emotional control or motivation, or a change in social behaviour manifest as at least one of emotional lability, irritability, apathy
or coarsening of social behaviour

G4 The symptoms in criterion G1 should have been present for at least 6 months

World Health Organization’.

Table 36.4 NINCDS-ADRDA Criteria for Alzheimer’s disease

1. Probable Alzheimer’s disease:
Dementia
Deficits in two or more areas of cognition
Progressive worsening of memory and other cognitive functions
No disturbance of consciousness
Onset between ages 40 and 90
Absence of systemic disorders or other diseases that in and of themselves could account for the progressive deficits in memory and cognition

2. Possible Alzheimer’s disease:
Dementia
Variations in the onset, in the presentation, or in the clinical course
May be made in the presence of a second systemic or brain disorder sufficient to produce dementia, which is not considered to be the cause of the
dementia
Should be used in research studies when a single, gradually progressive severe cognitive deficit is identified in the absence of other identifiable cause

McKhann et al.”’.

Vascular Dementia vascular dementia, or rather multi-infarct dementia (MID), from

the 1970s to the early 1990s. It consists of a symptom checklist
Vascular dementia is a dementia caused by different forms of  that incorporates some of the symptoms that are believed to be
cerebrovascular disorder (CVD)*!°, most often stroke and essential in MID, such as abrupt onset, stepwise deterioration,
ischaemic white matter lesions (WMLs). The Hachinski Ischemic fluctuating course, a history of stroke, and focal neurological
Score!! was the most widely used instrument for the diagnosis of symptoms and signs. The assumption was that MID was caused
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by embolic phenomena, so that the onset of the clinical condition
would be sudden and acute. Subsequent further emboli would
produce other sudden deteriorations, perhaps followed by some
improvement as areas of brain oedema resolved and some
function was restored.

WMLs refer to the histopathological picture of diffuse
demyelination with incomplete infarction in subcortical structures
of both hemispheres, and arteriosclerotic changes with hyaliniza-
tion or fibrosis of the small penetrating arteries and arterioles in
the white matter?. These lesions may appear as low-density areas
on computed tomography (CT) scans and as hyperdense areas on
magnetic resonance imaging (MRI). The cognitive decline in
subjects with WMLs has been suggested to be caused by a
disconnection of subcortical—cortical pathways, producing a de-
cline in abilities related to subcortical or frontal lobe structures.

Memory impairment is mandatory for the diagnosis of vascular
dementia in ICD-10, DSM-III-R and DSM-IV. This is not ideal
to describe the cognitive dysfunction in vascular dementia, where
intellectual impairment may be substantial while memory
dysfunction is mild!?. The ICD-10 requires that ‘“‘deficits in higher
cognitive functions are unevenly distributed”” and DSM-III-R that
there is “‘a patchy distribution of deficits (i.e. affecting some
functions, but not others) early in the course”. The latter was,
however, no longer included in the DSM-IV.

Although stroke increases the risk of developing dementia
several-fold'3!* the contributions of a stroke or an infarct to the
clinical symptoms of dementia are not always easy to elucidate.
Stroke may be the main cause of dementia in an individual, it may
be the event that finally overcomes the brain’s compensatory
capacity in a subject whose brain is already compromised by
Alzheimer pathology, albeit not yet clinically manifest, and in
many instances minor manifestations of both disorders which
individually would not be enough to produce dementia may
produce it together'>. Sometimes the presence of stroke in a
patient with AD may be coincidental. Most criteria leave it to the
clinician to make the decision whether the cerebrovascular disease
“may be judged to be aetiologically related to the dementia”
(ICD-10, DSM-III-R, DSM 1V).

In most criteria the definition of CVD is based on history or
findings of focal neurological upper motor neuron symptoms/
signs, or brain imaging findings of CVD. DSM-IV (Table 36.5)
gives examples of signs, while the ICD-10 (Table 36.6) specifically
requires that at least one should be: (1) unilateral spastic weakness
of the limbs; (2) unilateral increased tendon reflexes; (3) extensor
plantar response; or (4) pseudobulbar palsy.

The DSM-IV specifies that there should be signs and symptoms
or laboratory evidence indicative of CVD (e.g. multiple in-
farctions involving the cortex and underlying white matter) that
are judged to be actiologically related to the disturbance, while
ICD-10 requires that there should be evidence from history,

Table 36.5 DSM-IV Vascular dementia

A/B General criteria for dementia
C  Focal neurological signs and symptoms, e.g:

Exaggeration of deep tendon reflexes

Extensor plantar response

Pseudobulbar palsy

Gait abnormalities

Weakness of an extremity

or

Laboratory evidence of cerebrovascular disease, e.g.

Multiple infarctions involving cortex and underlying white matter

that are judged to be etiologically related to the disturbance
D Do not occur exclusively during delirium

. L ..
American Psychiatric Association”.

Table 36.6 I1CD-10 Criteria for vascular dementia (adapted)

G1 The general criteria for dementia (G1-G4) must be met
G2 Deficits in higher cognitive function are unevenly distributed, with
some findings affected and others relatively spared
G3 There is clinical evidence of focal brain damage, manifest as ar least
one of the following:
(1) Unilateral spastic weakness of the limbs
(2) Unilaterally increased tendon reflexes
(3) An extensor plantar response
(4) Pseudobulbar palsy
G4 There is evidence from the history, examination, or tests of a
significant cerebrovascular disease, which may reasonably be
judged to be etiologically related to the dementia

World Health Organization®.

examination or tests of a significant CVD, which may be
reasonably judged to be actiologically related to the dementia
(e.g. history of stroke or evidence of cerebral infarction). In the
National Institute of Neurological Disorders and Stroke and the
Association Internationale pour la Recherche et ’Enseignement
en Neurosciences (NINDS-AIREN) criteria!® (Table 36.7), a
diagnosis of probably vascular dementia requires that focal signs
consistent with stroke and relevant CVD by brain imaging should
be present. Tatemichi, one of the authors of the NINDS-AIREN
criteria, and his colleagues published a modified version'¢, in
which this criterion was changed to focal signs consistent with
stroke or relevant CVD by brain imaging. The first criterion is
probably too strict and underestimates the occurrence of VaD; the
latter criterion may be too broad. The NINDS-AIREN criteria
recommend that a diagnosis of “possible” vascular dementia may
be made in the presence of dementia with focal neurological signs
in patients in whom brain imaging studies are missing; or in the
absence of a clear temporal relationship between dementia and
stroke; or in patients with subtle onset and variable course. This
means that if CVD is present in a patient with dementia, VAD is
likely to be diagnosed, which might overestimate the occurrence
of this type of dementia. Furthermore, the interpretation of a
single stroke leading to dementia probably differs between centres,
and may be one reason for the disparate results regarding the
prevalence of vascular dementia.

Table 36.7 The NINDS-AIREN criteria

Probable Vascular Dementia

1. Dementia

2. Cerebrovascular disease
(a) Focal signs consistent with stroke
and

(b) Relevant CVD by brain imaging:
Multiple large-vessel infarcts
Single strategically placed infarct
Multiple lacunes (basal ganglia, white matter)
Extensive periventricular white matter lesions

3. Relationship between (1) and (2):
(a) Dementia onset within 3 months following stroke
(b) Abrupt deterioration in cognitive functions
(c) Fluctuating stepwise progression

Possible Vascular Dementia
1. Dementia
2. Cerebrovascular disease
Focal signs consistent with stroke
3. Absence of relationship between (1) and (2)
(a) Dementia onset more than 3 months following stroke
(b) Subtle onset or variable course




188 PRINCIPLES AND PRACTICE OF GERIATRIC PSYCHIATRY

The temporal relationship between stroke and onset of
dementia is often thought to strengthen the possibility that the
two disorders are aetiologically related. The NINDS-AIREN
criteria suggest an arbitrary limit of 3 months for onset of
dementia after stroke. However, a stroke which occurred years
before may still indicate the presence of CVD.

VAD may be underdiagnosed, as sometimes the onset is
insidious, the course gradual, the infarctions clinically silent and
the infarcts not detectable by CT of the brain'”!®. VAD may be
overdiagnosed, as the presence of stroke, WMLs or other CVD
does not necessarily mean that they are the cause of the
dementia!’. Often AD becomes a diagnosis by exclusion, and
the diagnosis of VAD will be assigned if the patient has a history
of CVD. This leads to a situation where the dementias will not
infrequently be divided into one group with stroke and one
without, giving negative associations between risk factors for
stroke and AD, and positive associations with VAD',

Even the histopathological diagnoses of AD and VaD are
uncertain. Extensive histopathological signs of AD'2? and
VAD'"-2! have been found in persons who show no clinical signs
of dementia during life. A considerable proportion of subjects
fulfilling the diagnosis of probable NINCDS-ADRDA criteria for
AD or probable NINDS-AIREN for VAD have mixed pathol-
ogies?>?*. CVD may increase the possibility that individuals with
AD lesions in their brains will express a dementia syndrome?*, but
some workers have suggested that there may be a causal link
between AD and VAD?.

Frontotemporal Dementia

Frontotemporal dementia is a neurodegenerative disease char-
acterized by neuronal loss in the frontal and temporal lobes.
Criteria for frontotemporal dementia was proposed by the Lund
and Manchester Groups in 1994%, and revised in 1998%7. The
latter describes five core diagnostic features that must be present:
(a) insidious onset and gradual progression; (b) early decline in
social interpersonal conduct; (c) early impairment in regulation of
personal conduct (e.g. social disinhibition); (d) early emotional
blunting (such as inertia and loss of volition); and (e) early loss of
insight. It also includes supportive diagnostic features, which are
not present in all patients: (a) behavioural disorder; (b) speech and
language alterations (economical output, reduced number of
words, aspontaneity, press of speech, stereotypy, echolalia,
mutism, perseveration); (c) physical signs (primitive reflexes,
incontinence, akinesia, rigidity, tremor, low or labile blood
pressure); (d) investigations showing impairment in frontal lobe
tests in the absence of severe amnesia, aphasia or perceptual
disorder, normal EEG, and frontal or anterior temporal
abnormality on CBF. Other common symptoms are stereotyped
behaviour and motor perseverations. Cognitive deficits occur
mainly in attention, abstraction, planning and problem solving,
while memory is relatively well-preserved in the early phase?’. In
DSM-1V and ICD-10, this type of dementia is classified under the
heading Dementia due to Pick’s disease, while Pick’s disease is a
subtype of frontotemporal dementia in the criteria from Neary et
al’’. According to the ICD-10, the general criteria for dementia
should be met, onset should be slow with steady deterioration,
memory and parietal lobe functions should be relatively preserved
in the early stages, and at least two symptoms should be either
emotional blunting, coarsening of social behaviour, disinhibition,
apathy or restlessness, and aphasia. The problem with the
emphasis on memory impairment in the general criteria for
dementia in this disorder is evident.

Two other clinical syndromes of frontotemporal degeneration
are progressive nonfluent aphasia and semantic dementia, which
are disorders of language. Patients with Alzheimer’s disease,

vascular dementia, and some other brain disorders may also
exhibit symptoms of the frontal lobe type during the course of
their disorders.

Lewy Body Dementia

Lewy body disease is a neurodegenerative dementia characterized
by Lewy body formation in the brain stem and cerebral cortex. It
has been reported that as much as 20% of demented patients
coming to autopsy exhibit these changes. Criteria for Lewy body
dementia are lacking in DSM-IV and ICD-10, but were proposed
by McKeith et al?® in 1992. These include: (a) fluctuating cognitive
impairment affecting both memory and higher cortical functions;
(b) at least one of (i) visual and/or auditory hallucinations, (ii)
mild spontaneous extrapyramidal features (mainly rigidity and
hypokinesia) or a neuroleptic sensitivity syndrome (i.e. exagger-
ated adverse response to standard doses of neuroleptic
medications), or (iii) repeated unexplained falls and/or transient
clouding or loss of consciousness; (c) despite the fluctuating
pattern the clinical features persist over a long period of time; (d)
exclusion of any underlying physical illness adequate to explain
the fluctuating cognitive state, and of past history of stroke or
ischaemic brain damage on brain imaging. The clinical presenta-
tion often also includes paranoid ideations and depression.

Subcortical Dementia

A special subtype of dementia is subcortical dementia. This type
of dementia is seen in subcortical disorders, such as Parkinson’s
disease with dementia, Huntington’s disease, supranuclear palsy,
Lewy body disease and subcortical ischaemic WMLs. The
dominating symptoms are psychomotor retardation, emotional
bluntness, akinesia and slight memory disturbance, which may be
helped by cues.

Secondary Dementias

Secondary dementias are caused by conditions with a known
aetiology where dementia is generally not a core symptom, but
may occur in some patients. Traditionally, vascular dementia is
not classified among the secondary dementias, while subdural
haematomas, normal pressure hydrocephalus, Creutzfeldt-Jakob
disease, brain tumours, metabolic disorders and deficiency states
are treated as secondary dementias.
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Cross-national Inter-rater Reliability of
Dementia Diagnosis

Daniel W. O’Connor

Monash University, Melbourne, Australia

DSM-IV!, ICD-10? and other glossaries have proved successful in
promoting a common approach to psychiatric diagnosis. In field
trials of DSM-III-R, for example, psychiatrists achieved con-
cordance rates for diagnosing dementia of 0.91, where 1.0
represents complete agreement’.

It cannot be assumed, however, that similar performances will
be achieved in “‘real world” practice. Most studies of diagnostic
reliability involve assessments by experienced clinicians of
cooperative, physically healthy old people who are -either
“normal” controls or “pure cases” of dementia. In reality,
cognitive function lies on a spectrum and assessment is often
complicated by limited education, deafness, poor vision, physical
illness, anxiety or depression.

In a study of five research teams in Australia, Germany, The
Netherlands, the UK and the USA, each centre contributed 20
written vignettes of elderly persons encountered in clinics or
community surveys®. No exclusions were made because of

medical, neurological or psychiatric complications. The vignettes
were brief and highly structured. The contents included subjects’
demographic details, medical and psychiatric history, abbreviated
cognitive test results and an informant’s report of cognitive,
personal and social performance.

When 13 researchers applied DSM-III-R criteria to the 100
vignettes, within-team levels of diagnostic agreement were high,
ranging from kappa 0.72 in the centre with the least joint training
to 0.86 in the centre with most. Between-team agreement was
lower but still acceptable, with kappas ranging from 0.74 to 0.83.
Some elements of DSM-III-R were easier to apply consistently
than others. Mean percentage agreement was highest for social
and occupational dysfunction (94%) and lowest for impairment
of higher cortical function (87%). Concordance was also
significantly higher for cognitively intact (98%) and severely
impaired (96%) persons than for those with minimal (80%) and
mild (82%) degrees of dementia.
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Cross-national Inter-rater Reliability of
Dementia Diagnosis

Daniel W. O’Connor

Monash University, Melbourne, Australia

DSM-IV!, ICD-10? and other glossaries have proved successful in
promoting a common approach to psychiatric diagnosis. In field
trials of DSM-III-R, for example, psychiatrists achieved con-
cordance rates for diagnosing dementia of 0.91, where 1.0
represents complete agreement’.

It cannot be assumed, however, that similar performances will
be achieved in “‘real world” practice. Most studies of diagnostic
reliability involve assessments by experienced clinicians of
cooperative, physically healthy old people who are -either
“normal” controls or “pure cases” of dementia. In reality,
cognitive function lies on a spectrum and assessment is often
complicated by limited education, deafness, poor vision, physical
illness, anxiety or depression.

In a study of five research teams in Australia, Germany, The
Netherlands, the UK and the USA, each centre contributed 20
written vignettes of elderly persons encountered in clinics or
community surveys®*. No exclusions were made because of

medical, neurological or psychiatric complications. The vignettes
were brief and highly structured. The contents included subjects’
demographic details, medical and psychiatric history, abbreviated
cognitive test results and an informant’s report of cognitive,
personal and social performance.

When 13 researchers applied DSM-III-R criteria to the 100
vignettes, within-team levels of diagnostic agreement were high,
ranging from kappa 0.72 in the centre with the least joint training
to 0.86 in the centre with most. Between-team agreement was
lower but still acceptable, with kappas ranging from 0.74 to 0.83.
Some elements of DSM-III-R were easier to apply consistently
than others. Mean percentage agreement was highest for social
and occupational dysfunction (94%) and lowest for impairment
of higher cortical function (87%). Concordance was also
significantly higher for cognitively intact (98%) and severely
impaired (96%) persons than for those with minimal (80%) and
mild (82%) degrees of dementia.
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Agreement was higher for “yes-—no” DSM-III-R diagnoses
than for the multilevel Clinical Dementia Rating (CDR) scale,
in which six domains (memory, orientation, judgement, com-
munity affairs, home and hobbies, and personal care) are each
rated on a five-point scale’. Kappa levels ranged from 0.61 to
0.76 within teams and from 0.50 to 0.69 between teams.
Personal care was rated most consistently (85% mean agree-
ment) and community affairs least so (74%). As with DSM-III-
R, concordance was higher for cognitively intact (95%) and
severely impaired (84%) persons than for those with minimal
(78%) and mild (68%) dementias.

Univariate analyses of CDR ratings pointed to lower
agreement levels for persons described as physically ill, deaf,
partially sighted, anxious or depressed. However, multivariate
analysis detected only two main effects: dementia severity and
physical illness. Other variables made no significant independent
contribution.

These findings suggest that dementia can be diagnosed with
acceptable reliability in community surveys. Agreement is likely to
be higher, though, when teams train intensively and use
instruments that require simple ““yes—no’’ choices. The reduction
in agreement associated with physical illness is important given

the high co-morbidity of physical and mental illness in repre-
sentative elderly populations.
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Early Detection

Scott Henderson

Centre for Mental Health Research, The Australian National University,
Canberra ACT 0200, Australia

IS EARLY DETECTION IMPORTANT?

Why try to detect dementia early in its course? Since the advent of
technologies for the early detection of disease, it has become
important to ask whether early recognition is worthwhile, and for
whom. Can it be shown that a lower level of morbidity is achieved
in a population that has been screened, compared to others that
were not screened? Is the quality of life of cases improved by their
early diagnosis; or could early detection of dementia ‘‘seriously
damage your health”, as has been found for other disorders'? For
a start, evaluation of the early detection of dementia would have
to take note of the 10 principles of screening, as listed by Wilson
and Jungner?. These include the requirement that there be an
accepted form of treatment for persons once detected, that
facilities for diagnosis and treatment be available to the
population being screened, and that a suitable test be available
for detecting the disease in its early stages. Clearly, screening for
early dementia is a procedure where none of these requirements
has yet been met.

Cooper and Bickel® have nevertheless indicated some of the
advantages that screening or early detection could bring. They
point out, first, that the biggest gap between those receiving
specialist psychiatric care and the total volume of morbidity in
a general population is amongst its elderly; and that mental
disorders in this age group are probably under-recognized by
general physicians. Second, a proportion of cases detected as
dementia have reversible conditions such as depressive disorder,
normal pressure hydrocephalus, metabolic disorders or brain
tumours. Third, early detection can be a preliminary not to
curative treatment but “to intervention aimed at reducing
disability and postponing the need for institutional care”. Such
intervention is well placed with the general practitioner and the
person’s family. It can then be added that, for the general
practitioner, the advantages of early detection are appreciable:
the possible causes of the cognitive or behavioural deterioration
may need to be pursued. Where co-morbidity emerges, as it
commonly will, the physician’s awareness that dementia is
present will prove useful in assessment and continuing manage-
ment; and the presence of dementia may influence the choice of
medication.

There is one further reason for early detection, although this is
not to the individual patient’s immediate benefit. For research on
dementia, it is of great importance to know about the earliest
symptoms and signs before these become buried by the dementia
itself. Without this information, and without knowing the clinical
course of mild cases, it may not be possible to improve the
specificity of screening, and to distinguish between mild cognitive

decline and normal ageing*. For population-based research, where
some early cases will inevitably be identified, Brayne et al.’
recommend that a two-stage design should ideally be used,
along with a third assessment that serves as a gold standard:
evidence of progression of the dementia; or neuropathology at
post mortem.

HOW IS EARLY DETECTION ACHIEVED?

Early detection will usually mean the dementia is of only mild
severity. It is an advantage, therefore, that the diagnostic
criteria for mild dementia have been specified in both ICD-10°
and DSM-IV’. In ICD-10, the declining memory and informa-
tion processing causes impaired performance in daily living,
but not to a degree that is incompatible with independent
living. Explicit criteria are given for the diagnosis of mild
dementia.

Early detection can be carried out at three levels: in the
community, in primary care settings, and in hospitals. In the
community, screening is conducted only as part of research
studies, and has not yet been used in a way similar to other routine
screening for disease. In primary care, early detection is at present
conducted informally and is based largely on the initiative and
clinical skill of the practitioner. It is not clear what most
commonly prompts the physician into considering a diagnosis
of early dementia. Rarely it would be, say, all persons aged 70
years and over consulting in a given period, but rather those who
prompt the physician’s concern. Commonly, it is the patient’s
family who have first detected a deterioration in cognition or
behaviour. The present consensus is that, in the absence of some
indication, efforts to detect early dementia in general practice are
unwarranted. But there may be a place for routinely obtaining a
base-line measure of cognitive performance against which
subsequent assessments can be placed. There is as yet no place
for annual repetition of the assessment.

Tests for Early Detection of Dementia

In hospitals and clinics, the realities of clinical practice are that
early detection of dementia is achieved in one of two ways. In
the more common style, the clinician obtains a history from
others that a decline in cognitive performance and/or behaviour
has taken place. To this is added some non-systematic cognitive
assessment of the patient, leading to a conclusion on whether
or not early dementia is present. Clearly, other clinical features,
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such as cerebrovascular disease, would commonly play a part in
this.

In the second situation, the assessment is formal and partly
quantitative. A large number of standardized clinical instruments
and neuropsychological tests for this are now available. They are
described in Section DIII of this volume. For the purpose of early
detection, two points need to be emphasized. Firstly, some of the
tests are open to educational or cultural bias, so that they can
generate false-positive results in some sociodemographic contexts,
possibly to the patient’s detriment. Secondly, in this writer’s
opinion, many tests are focused on cognitive function, ignoring
changes in behaviour—yet the latter are an important clue to early
dementia. The Psychogeriatric Assessment Scales developed by
Jorm et al.® have gone some way to redress this imbalance (see
Chapter 27).

Limitations

To detect dementia early in its course, and to do so with a high
level of accuracy in different social and educational groups, is
not a straightforward task. The only means currently available
are those clinical instruments described in Section DIII. There
is no biomedical test with both portability and greater accuracy
than these instruments. The clinical instruments all have a
number of limitations. First, the mental status questionnaires
are brief, and can act only as screening instruments that sort
individuals into different levels of probability of being a case of
dementia. A questionnaire cannot be expected to do more than
this. Second, the instrument must be acceptable; yet elderly
people may dislike extensive cognitive testing, particularly if it
shows them up as defective in performance. Third, whether it is
a brief questionnaire or a clinical examination, the reliability
and validity have to be high. The latter means achieving good
levels of sensitivity and specificity. Fourth, and closely related
to validity, there is the problem of bias against low intelligence
or poor education. It is highly likely that this causes some false-
positives to appear in the course of screening.

Whatever the method used for early detection, there are three
further issues to consider. Not all the cases detected will
progress”!® and it is hard to predict to whom this will happen.

ORGANIC DISORDERS

Rosenman'' found very poor predictive validity for five well-
established methods for making this diagnosis. Cooper and
Bickel® argue that there are no good grounds for asking elderly
persons to subject themselves to extensive investigations when
some will undergo no further deterioration. A further impediment
is the cost and service burden from investigating all the possible
cases of dementia generated from a national screening pro-
gramme. Eastwood and Corbin!? have argued that the cost would
be prohibitive. This is likely to be the case even for the older
section of the community, where the frequency of secondary
dementias is known to be lower than in younger adults. Lastly,
there may be unexpected adverse consequences of screening. The
belief may be false that early detection can contribute to
prevention. O’Connor et al.'> found, unexpectedly, that screening
for early or mild dementia increased the likelihood of entry into
residential care.

WHAT POSSIBLE SOLUTIONS ARE THERE?

Routine screening for dementia at the community level cannot
yet be defended. What is required instead is work to evaluate

its impact in the manner advocated by Cooper and Bickel’.
These authors have emphasized the need for research into the
feasibility and effectiveness of early detection as a first step
towards preventive action. They also argue that programmes
for early detection will be successful only if they are
incorporated into the work of general practitioners, community
nurses and other health professionals. It is there, and not the
total community of elderly, where early detection needs first to
be attempted and evaluated to see what benefits, if any, it
brings.

At a technical level, it has to be accepted that early detection
of cognitive decline or dementia by brief screening methods has
at least two unavoidable imperfections: first, there will be some
error, whereby the screening test misclassifies a proportion of
individuals; second, some of this error will be attributable to
low intelligence in the respondent, or educational bias in the
test. Since both of these are likely to produce false-positives
rather than negatives, the problem can usually be overcome by
more detailed clinical assessment and history in a two-phase
design. In research settings, another desirable strategy in early
detection is to have a second assessment after an appropriate
lapse of time. This is the most certain way to ensure that
deterioration has indeed taken place, and that it has progressed.
Early detection of dementia is currently dependent on clinical
information and on cognitive performance related to daily life.
Assessment of this is now remarkably satisfactory, although the
validity of the main clinical instruments has yet to be
demonstrated in community instead of hospital samples.
Because dementia has very explicit clinical manifestations and
associated impairments, its early detection is likely to be by
clinical means for some time to come. For the present, early
detection brings no benefit to the elderly in the general
population. But the situation may soon change in the face of
current advances in the molecular biology of Alzheimer’s
disease, where it is conceivable that early detection may become
justified for genetically high-risk individuals for whom a
pharmacological intervention could be beneficial'®. Tt is from
these advances that far-reaching consequences for clinical
practice are now imminent.
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Dementia Epidemiology:
Prevalence and Incidence

A. F. Jorm
Centre for Mental Health Research, The Australian National University, Canberra, Australia

Prevalence is the proportion of cases of a disease present in a
population at any one time, while incidence is the rate of
occurrence of new cases over a given period of time, usually 1
year. Prevalence is a function of both the incidence of disease and
its duration: the prevalence of a disease will rise if the rate of new
cases increases or if the average case survives longer. Prevalence is
useful for assessing the likely need for service provision. However,
for purely scientific purposes, such as assessing risk factors,
incidence is preferred over prevalence. The reason is that any
differences between groups in prevalence may be due to
differences in either incidence or disease duration.

The notions of prevalence and incidence are based on the
assumption that a population can be neatly divided into cases and
non-cases. However, for dementia this division is not straightfor-
ward. There is a gradation from normal cognitive ageing through
to severe dementia, without clear breaks to define where normality
ends and dementia begins. The threshold for dementia is usually
defined in terms of interference with daily living, but even this is a
fuzzy boundary. Furthermore, prevalence and incidence studies
typically examine different levels of severity, described as “mild”,
“moderate” or “‘severe”, but these descriptors are not always used
consistently to divide up the continuum of severity. Various
diagnostic criteria for dementia are known to divide the
continuum in different ways, which can result in very different
prevalence and incidence rates. For example, Erkinjuntti et al.!
examined the rates of dementia in the same sample using six
different sets of diagnostic criteria. They found that the percentage
with dementia varied from 3.1% using the ICD-10 criteria to
29.1% using DSM-III. Thus, there are no “true” prevalence or
incidence rates for dementia, but rather various rates dependent
on the definition of dementia used.

PREVALENCE OF DEMENTIA

The number of prevalence studies is now very large and several
meta-analyses have been carried out to pool the data for those
that give rates for specific age groups (e.g. 65-69 years). The first
meta-analysis, by Jorm et al.?, involved fitting a statistical model
to data from 22 studies published between 1945 and 1985. They
found that methodological differences between studies contrib-
uted to variation in prevalence rates. For example, studies that
used a broad definition of dementia (to include all cognitive
impairment) had rates 64% higher than those using a more
narrow definition. They fitted an exponential statistical model to
the data®. The essence of this model is that prevalence rises

exponentially with age, doubling every 5.1 years, but the actual
rates differ from study to study. Although there were differences
between studies, it is possible to derive average rates across
studies. These are shown in column 1 of Table 38.1. The
exponential model is an adequate description up to age 90 but
should not be applied above that age. If prevalence continued to
double every 5.1 years above age 90, it would soon be greater than
100%, which is impossible. This limitation of the exponential
model has led some researchers to use the logistic model, in which
prevalence at first rises steeply, but then levels out to a maximum
of 100%3. For prevalence rates of 0-50% the exponential and
logistic curves are difficult to distinguish, and the exponential
curve may be preferred because of its simplicity.

The second meta-analysis involved a pooling of data from 12
European studies dating 1980-1990, which used DSM-III or
equivalent criteria®. This meta-analysis did not involve fitting a
statistical model to the data or testing for the effects of
methodological differences. Rather, the researchers simply divided
the data from each study into 5 year age groups and pooled them.
The results are shown in column 2 of Table 38.1. Despite the
differences in approach, the results are remarkably close to those
of Jorm et al..

A third meta-analysis was carried out by Ritchie and Kildea®
(this superseded an earlier meta-analysis by Ritchie et al.%, which
will not be described here). They were particularly interested in
what happens to prevalence in extreme old age, in particular
whether dementia is inevitable if a person lives long enough.
Ritchie and Kildea’ pooled data from nine studies that included
samples of elderly people aged over 80. These data are shown in
column 3 of Table 38.1 and are very similar to the earlier meta-
analyses up to age 90. Ritchie and Kildea® fitted various curves to

Table 38.1 Prevalence rates (%) for dementia from three meta-analyses

Meta-analysis

Age group Jorm et al?>  Hofman et al*  Ritchie and Kildea®
60-64 0.7 1.0 —
65-69 1.4 1.4 1.5
70-74 2.8 4.1 3.5
75-79 5.6 5.7 6.8
80-84 11.1 13.0 13.6
85-89 23.6* 24.5% 22.3
90-94 — — 33.0
95-99 44.8

* Rates for ages 85+.
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the data, including exponential and logistic models. The best fit
was by a modified logistic curve in which prevalence levelled off at
around 40% at age 95. The authors concluded that dementia is
not inevitable in extreme old age. However, this conclusion has
been criticized by McGee and Brayne’ because it was based on
prevalence rather than incidence data. A decrease in survival with
dementia in very old age could explain the flattening of the age-
curve that was observed.

PREVALENCE OF ALZHEIMER’S DISEASE AND
VASCULAR DEMENTIA

The clinical diagnosis of Alzheimer’s disease and vascular
dementia in community surveys involves additional problems
beyond those in diagnosing global dementia, so such studies have
been fewer. Nevertheless, several meta-analyses have attempted to
integrate data on the issue.

The original meta-analysis of Jorm et al.? also examined seven
studies that gave age-specific data on Alzheimer’s disease and
vascular dementia. One study could not be fitted well by the

Table 38.2 Prevalence rates (%) for Alzheimer’s disease according to a
meta-analysis by the US General Accounting Office!’

All severity levels Moderate—severe cases

PRINCIPLES AND PRACTICE OF GERIATRIC PSYCHIATRY

exponential model, but the remaining six could. The prevalence of
Alzheimer’s was found to double every 4.5 years of age, while
vascular dementia doubled every 5.3 years. In other words, the
rise with age was steeper for Alzheimer’s disease.

The pooling of data from European studies also examined
specific dementing diseases®. The pooled prevalence rates for
Alzheimer’s disease from six studies were: 30—59 years, 0.02%; 60—
69 years, 0.3%; 70-79 years, 3.2%; and 80-89 years, 10.8%. It was
not possible to arrive at pooled rates for vascular dementia
because of the variation across studies.

Later, Corrada er al.® fitted a logistic model to data from 15
studies giving age-specific data on prevalence of Alzheimer’s
disease. They found considerable variation in rates between
studies depending on the methodology used. However, the
underlying trend was for an 18% increase in the odds for
Alzheimer’s disease with every year of age.

The most recent meta-analysis was carried out by the US
General Accounting Office!® in response to controversy in that
country about the number of people with Alzheimer’s disease. A
logistic curve was fitted to data from 18 studies with predomi-
nantly White populations. The data were grouped by sex and
severity level of the dementia and are shown in Table 38.2. It can
be seen that the results vary, depending on severity, and that
females have a higher prevalence than males.

INCIDENCE STUDIES

Age Men Women Men Women . . .
Incidence studies are much rarer than prevalence studies because
65 0.6 0.8 0.3 0.6 they require longitudinal data and large sample sizes to arrive at
70 1.3 L7 0.6 1.1 age-specific rates. It is only fairly recently that sufficient studies
Z(S) ?Z gf ;; ii have become available to permit meta-analysis.
: : ’ : Two meta-analyses have been published at around the same
85 11.1 13.8 44 8.6 . "
time. The first of these, by Jorm and Jolley!!, used data from 23
90 20.8 25.2 8.5 15.8 R . L7 . .
95 35.6 415 15.8 27.4 pubhshe_:d studies. The 1n01Qence of both der_nentla.and Alzhei-
mer’s disease was found to increase exponentially with age up to
Table 38.3. Incidence rates (%) for dementia from meta-analyses by Jorm and Jolley'' and Gao et al.'?
Jorm and Jolley"
Gao et al.”
Age group Europe (mild +) Europe (moderate+)  USA (moderate+) East Asia (mild+) 12 studies
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

Mild + results from USA and Moderate+ results from East Asia are missing from the table because insufficient data were found in the literature.

Table 38.4 Incidence rates (%) for Alzheimer’s disease from meta-analyses by Jorm and Jolley'" and Gao et al."?

Jorm and Jolley"!

Gao et al.
Age group Europe (mild +) Europe (moderate +) USA (mild +) USA (moderate+)  East Asia (mild+) 8 studies
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 4.71 - - - 5.49
95+ - - - - - 6.68

Moderate + results from East Asia are missing from the table because insufficient data were found in the literature.
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90 years, with no sign of levelling off. The incidence of vascular
dementia showed similar trends, but the actual rates varied greatly
from study to study. There was no sex difference in dementia, but
women tended to have a higher incidence of Alzheimer’s disease in
very old age, and men a higher incidence of vascular dementia at
younger ages. There were also regional differences, with East
Asian countries having a significantly lower incidence of dementia
than Europe, and also tending to have a lower incidence of
Alzheimer’s disease. Tables 38.3 and 38.4 summarize the results
for different regions and levels of severity.

The second meta-analysis, by Gao et al.'?, involved only the
subset of 12 studies that used DSM-III criteria for dementia and
NINCDS-ADRDA criteria for Alzheimer’s disease. The data
were fitted with a logistic model and a levelling of the rate of
increase with age was found. Women were found to have a higher
incidence of Alzheimer’s disease than men. The estimated
incidence rates are also shown in Tables 38.3 and 38.4. It can be
seen that the rates of Gao er al.'? are different from those of Jorm
and Jolley!' and the two meta-analyses came to different
conclusions about whether there is a levelling in the rise with
age. The difference arises because Gao et al.'> pooled data from
different regions and different levels of severity. Their rates fall in
between those of Jorm and Jolley!! for Mild+ and Moderate +
dementia. Deviations from an exponential rise can result if the
studies contributing cases at the upper ages are examining milder
dementia or are from regions with a lower incidence.

CONCLUSIONS

The prevalence and incidence of dementia rise exponentially with
age up to age 90. There is no consensus about what happens at
extreme ages, because of the limited data available, but some
levelling in the rise is a possibility. Women probably have a higher
prevalence and incidence of Alzheimer’s disease. Conversely, men
may be at greater risk of vascular dementia. There appear to be
important regional differences, although the proper investigation

of these requires studies with identical methodologies in the
various sites.
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Case-control Studies

Scott Henderson

NHMRC Psychiatric Epidemiology Research Centre, Australian National University, Canberra, ACT 0200, Australia

The case-control study is aimed at aetiology. Schlesselman' says
that it has two distinctive features: it proceeds backwards from
effect to cause by trying to identify exposures or other factors that
led to a given disorder; and it uses a control or comparison group
without the disorder, so that a causal effect for a given exposure
can be supported or refuted. The first of these features is really
what a clinician does in daily practice when taking a history, but
as a rule, the clinician does not go on to determine how many
normal persons have had the same exposure. The strength of the
case-control method lies in these two features. It is on the basis of
them that the fundamental comparison in the case-control study
lies: the frequency of an exposure in the cases, and the frequency
in the controls. Such a comparison is disarmingly simple, mainly
because of the biases that can bring about misleading results.
Some readable accounts can be found in Cole?, Lilienfeld and
Lilienfeld3, Feinstein®* and Anthony’. A non-technical overview
has been set out by Henderson®. An entire issue of Epidemiologic
Reviews devoted to the case-control method has provided an
excellent conspectus of this powerful tool, including the diverse
applications now being made of case-control designs for problem-
solving in the health field, including evaluation of service
interventions’.

In case-control parlance, “exposure” refers not only to
environmental exposures, but to other properties of the indivi-
dual, such as a family history of a particular disease or some other
personal attribute. To identify an exposure that may contribute to
the onset of a disorder, the investigator has firstly to choose a
number of candidate exposures. This may be based on theory, on
speculation, or on a mindless search. The first of these is
particularly desirable, because it means that from the start there
is some plausible biological or psychosocial basis for the putative
effect. Speculation can be the vehicle for a gifted insight. The
atheoretical examination of a large array of factors is undesirable
and carries the risk of capitalization on chance.

CONDUCTING A CASE-CONTROL STUDY

There are five issues that deserve close attention:

1. The cases should be newly diagnosed, not ones which have
been known for some time; and they should be representative
of all incident cases in the population. If longer-established
cases were used, the findings might be related more to factors
influencing survival or chronicity than to aetiology (see
below).

2. The cases should include no errors in diagnosis, which would
lead to misclassification and therefore errors in estimating the
relative risk for exposures.

3. The controls should either be matched demographically or be
similar in overall attributes. Much thought needs to be
accorded to the source of the controls if misleading biases
are to be avoided.

4. In obtaining information on exposures from cases and
controls, as well as from their informants, it is likely that
selection effects will operate, causing information bias. That is,
people may selectively recall certain experiences, or selectively
report what they do recall. A likely example is a history of past
head injury in Alzheimer’s disease, or any other situation
where “effort after meaning” may operate. Ideally, the
interviewers should themselves be blind to the purpose of the
study, lest they unwittingly influence the information that they
elicit.

5. A case-control study that has too few cases to provide a
satisfactory estimate of risk is of little value. The sample size
needed can be determined beforehand by establishing the
minimum size of the effect to be demonstrated, and the
frequency of exposure in the controls. The more the frequency
of the exposure departs from 50% of the subjects, the more
cases will be needed for an association to be shown.

The assessment of risk for an exposure is obtained by calculating
its odds ratio as an approximation of the relative risk, and the
95% confidence intervals for that estimate (Schlesselman!, p. 32 er
seq.) (Henderson®, p. 16 et seq.). An odds ratio of 1.0 means that
the exposure occurs as often in cases as in controls. The
confidence interval should keep the estimate above unity if the
exposure is to be accorded attention. It is misleading to report
odds ratios without also giving their confidence intervals. For
example, an odds ratio of 1.7 with a 95% confidence interval of
0.9-2.5 should be seen as a negative finding, because the lower
limit is below unity.

RESULTS OF CASE-CONTROL STUDIES OF
DEMENTIA

Nearly all the case-control studies of dementia have been focused
on Alzheimer’s disease (AD). Within this diagnostic group, the
studies have covered several categories, although not always
making this explicit. The cases have often been heterogeneous in
age of onset and, indeed, in age since onset. The latter introduces
the problem of Neyman’s bias® and factors related to survival
after the onset of the dementia. In looking critically at case-
control studies of dementia, their strengths and deficiencies can be
seen by using the above points as a checklist, to assess the value
that can be attached to each observation. Most studies have had
only modest sample sizes. In case-control studies of AD, the

Principles and Practice of Geriatric Psychiatry, 2nd edn. Edited by J. R. M. Copeland, M. T. Abou-Saleh and D. G. Blazer

©2002 John Wiley & Sons, Ltd



200 PRINCIPLES AND PRACTICE OF GERIATRIC PSYCHIATRY

scientific significance of a result should rest on its replication by
other workers on other samples; and on the development of
biological evidence to support it as a risk factor in AD.

Risk and Protective Factors for Alzheimer’s Disease

A comprehensive review of the evidence for a wide range of
proposed risk factors, but also protective factors for AD, have
been given by Jorm® and Henderson and Jorm®.

Summarized, these are as follows:

Definite
Age.
Family history.
Specific genetic mutations (for familial cases only).
Apolipoprotein E ¢4 allele on chromosome 19.
Down’s syndrome.
Awaiting confirmation
Regional or ethnic differences.
o-2 Macroglobulin gene.
Head injury (interaction with apoE?).
Previous depressive disorder.
Herpes simplex virus.
Cerebrovascular disease.
Unlikely
Aluminium in drinking water.
Diet.
Industrial solvents.
Life stress.
Electromagnetic fields.
Possible protective factors
Education, high premorbid intelligence or both.
Anti-inflammatory drugs (NSAIDS).
Oestrogen.
Smoking.
Moderate wine drinking.

For vascular dementia, the review by Skoog!? lists the same risk
factors as for stroke, namely hypertension, diabetes mellitus,
advanced age, being male, smoking and cardiac disease. A

number of recent case-control studies have suggested that vascular
factors may have a part to play in AD. There are as yet no case-
control studies of Lewy body or other less common dementias,
although there is no impediment other than ensuring accuracy of
ascertainment and recruitment of sufficient cases. The same
applies to other under-researched areas of geriatric psychiatry,
such as the psychoses of late onset, where case-control studies
could throw much-needed light on pathogenesis.

It does seem justifiable to continue to search for environmental
exposures and other risk factors for AD, for vascular dementia
and possibly the rarer dementias. Case-control research may in
this way contribute not only to understanding their actiology, but
to finding preventive measures—the ultimate purpose of epide-
miology. With the great expansion of the world’s elderly, the
social significance of this would be inestimable.
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Results from EURODEM Collaboration on the Incidence of Dementia

LJ Launer!, for the EURODEM Incidence Research Group*
'Erasmus University Medical Centre, Rotterdam, The Netherlands, and National Institutes of Health, Bethesda, MD, USA

In 1988, European investigators formed the EURODEM network
to harmonize the protocols used in newly initiated population-
based prospective studies on incident dementing diseases'.

*Participants of the EURODEM Incidence Research Group: Department of
Epidemiology and Biostatistics, Erasmus Medical School, The Netherlands (A.
Hofman MD, L.J. Launer PhD, A. Ott MD, T. Stijnen PhD); Epidemiology,
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Incident studies succeeded the case-control studies based on
prevalent cases that were conducted in the 1980s2. Studies based
on incident cases are preferred to those based on prevalent cases,
as the latter have several biases that affect the validity of their
results’>. Here we summarize the findings from the pooled
EURODEM analyses on the frequency and risk for dementing
disease in the elderly.

STUDY DESIGN

The pooled analyses are based on studies from Denmark®,
France’, The Netherlands® and the UK’. The sample includes
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scientific significance of a result should rest on its replication by
other workers on other samples; and on the development of
biological evidence to support it as a risk factor in AD.

Risk and Protective Factors for Alzheimer’s Disease

A comprehensive review of the evidence for a wide range of
proposed risk factors, but also protective factors for AD, have
been given by Jorm® and Henderson and Jorm®.

Summarized, these are as follows:
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Family history.
Specific genetic mutations (for familial cases only).
Apolipoprotein E ¢4 allele on chromosome 19.
Down’s syndrome.
Awaiting confirmation
Regional or ethnic differences.
o-2 Macroglobulin gene.
Head injury (interaction with apoE?).
Previous depressive disorder.
Herpes simplex virus.
Cerebrovascular disease.
Unlikely
Aluminium in drinking water.
Diet.
Industrial solvents.
Life stress.
Electromagnetic fields.
Possible protective factors
Education, high premorbid intelligence or both.
Anti-inflammatory drugs (NSAIDS).
Oestrogen.
Smoking.
Moderate wine drinking.

For vascular dementia, the review by Skoog!? lists the same risk
factors as for stroke, namely hypertension, diabetes mellitus,
advanced age, being male, smoking and cardiac disease. A

number of recent case-control studies have suggested that vascular
factors may have a part to play in AD. There are as yet no case-
control studies of Lewy body or other less common dementias,
although there is no impediment other than ensuring accuracy of
ascertainment and recruitment of sufficient cases. The same
applies to other under-researched areas of geriatric psychiatry,
such as the psychoses of late onset, where case-control studies
could throw much-needed light on pathogenesis.

It does seem justifiable to continue to search for environmental
exposures and other risk factors for AD, for vascular dementia
and possibly the rarer dementias. Case-control research may in
this way contribute not only to understanding their actiology, but
to finding preventive measures—the ultimate purpose of epide-
miology. With the great expansion of the world’s elderly, the
social significance of this would be inestimable.
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In 1988, European investigators formed the EURODEM network
to harmonize the protocols used in newly initiated population-
based prospective studies on incident dementing diseases'.
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Public Health, Cambridge University, UK (C. Brayne MD); Department of
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Incident studies succeeded the case-control studies based on
prevalent cases that were conducted in the 1980s2. Studies based
on incident cases are preferred to those based on prevalent cases,
as the latter have several biases that affect the validity of their
results’>. Here we summarize the findings from the pooled
EURODEM analyses on the frequency and risk for dementing
disease in the elderly.

STUDY DESIGN

The pooled analyses are based on studies from Denmark®,
France’, The Netherlands® and the UK’. The sample includes
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528 incident dementia cases and 28 768 person-years of follow-up.
As a common core, each study included a population-based
cohort of persons aged 65 years and older living in the community
and nursing homes. Samples were drawn from defined geographic
areas and either include all eligible individuals or individuals
randomly selected within predefined strata. All studies contrib-
uted to the pooled analyses baseline data and one follow-up panel
conducted after a fixed interval of about 3 years. The cohorts
exclude the prevalent cases identified at baseline.

Dementia cases were identified in a two-stage procedure,
whereby the total cohort was screened and screen-positive subjects
underwent a detailed diagnostic assessment that included a
clinical exam, neuropsychological testing and an informant
interview. Dementia and vascular dementia were diagnosed
according to DSM-III-R criteria®, Alzheimer’s disease (AD) was
diagnosed according to NINCDS-ADRDA criteria®.

RESULTS

AD comprised approximately 70% of all cases. Incident rates for
dementia and AD were similar across studies. There was an
increase with age in the incidence of all dementia and in particular
AD. At 90 years of age and older the incidence of AD was 63.5
(95% ClI, 49.7-81.0) per 1000 person-years. However, compared
to men, women had significantly higher rates of AD after age 85
years. At 90 years of age, the rate of AD per 1000 person-years
was 81.7 (63.8-104.7) in women and 24.0 (10.3-55.6) in men
(Figure 1a,b)'. This translated into a cumulative risk for 65 year-
old women to develop AD at the age of 95 years of 0.22 compared
to 0.09 for men. These sex differences were not found in vascular
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Figure 1 Incidence of dementia and major sub-types, Alzheimer’s disease

(AD) and vascular dementia (VD): EURODEM Studies. (A) men; (B)
women

dementia: at 90 years of age, the incidence of vascular dementia
was 15.9 (6.6-38.5) and 9.2 (4.3-19.6) per 1000 person-years in
men and women, respectively.

In addition to sex and age, we investigated the association of
AD to four risk factors that had been previously investigated in
case-control studies'?. These risk factors were ascertained in a
similar manner across studies. We found that low education
increased the risk for dementia, specifically AD. However, the
increased risk was detectable only in women: compared to those
with high education, those with low education had a 4.3 (95% CI,
1.5-11.9) times, and those with middle education had a 2.6 (95%
CI, 1.0-7.1) times increased risk for AD. There was no association
of educational level to dementia among men'!. Contrary to a
previous EURODEM analysis based on case-control studies?, we
did not find an increased risk for AD associated with head
trauma. Previous reports based on prevalent cases suggested an
inverse association of smoking with the risk for AD? In these
current analyses based on incident cases, we found current
smoking significantly increased the risk of AD. The risk associated
with smoking was higher in men than women'. Finally, we found
that the association of AD to family history in two or more family
members was weaker (OR 1.59 95% CI, 0.78-3.26) than
previously estimated on the basis of case-control studies?.

SUMMARY

Because we had a large sample, we were able to investigate
whether gender modified the risk for AD, the most common form
of late-life dementia. We found that women not only had a higher
risk for AD than men, but that the relations of education and
smoking to the risk for AD were different in men and women.
These findings suggest that the risk for AD is altered either by sex-
related biological or behavioral factors or by differences in
cumulative survival.
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MRC/DoH Cognitive Function and Ageing Study

J. Nickson, C. F. M. McCracken and C. Brayne, on behalf of MRC CFAS
University of Cambridge, Cambridge, UK

The MRC Cognitive Function and Ageing Study (MRC CFAS) is
a multi-centre prospective cohort study, set up in 1989 and funded
by the MRC and Department of Health (DoH).

AIMS

CFAS aims to estimate the prevalence and incidence of
cognitive decline and dementia and geographical variation; to
determine the natural history of dementia, in particular the rate
of progression of cognitive decline, including the distribution of
the interval between identification of cognitive impairment and
death; to identify factors associated with differing rates of

cognitive decline and with the risk of dementia; to determine
the contribution of different underlying pathologies to rates of
dementia, geographical variation and burden of disability; to
evaluate the degree of disability associated with cognitive
decline and service needs generated; to set up a brain and
blood resource; and to provide a framework to support sub-
studies.

METHODOLOGY

The study has five methodologically identical centres (Cam-
bridge, Gwynedd, Newcastle, Nottingham and Oxford) and one
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centre (Liverpool) with a different design and funded earlier.
Each of the five centres obtained a stratified random sample
from Family Health Service Authority lists of sufficient
individuals aged 65 years and over to achieve at least 2500
interviews (see Figure 1 for the study design). The Liverpool
study consisted of a sample of 6035 individuals aged 65 years
and over, stratified by sex and 5 year age bands. 5222 received
a detailed assessment interview, with a selection also receiving
the same interview by a clinician 3 months later. This process
was repeated at 2 and 4 years. At 7-8 years the cohort was
reinterviewed using the five-centre combined screen and
assessment interview.

BRAIN DONATION

At all waves of the study, selected participants and their
families have been approached with a request to consider
donating brain tissue after death. Procedures are in place to
collect, process and examine brains from these individuals,
which are stored locally. There are currently 347 brains within
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Table 1. Estimated numbers of cognitively impaired or disabled elderly
people in England and Wales by age group, sex and type of disability

64-74 years
Men

75-84 years
Men

> 85 years

Disability Women Women Men  Women

Physical only 68 000
Cognitive only 32 000
Combined 14 000

122 000
29 000
11 000

82000 257 000
45000 57 000
26000 57 000

43000 232 000
20000 61 000
27000 99 000

From reference 1, with permission.

the Neuropathology study and 209 have been used for a first
analysis. There are a further 500 people who have made a
declaration of intent to donate brain tissue (Dol) and the
continuing mechanism for collection will enable us to reach our
target of 450.

BLOOD RESOURCE

During wave 2 in Oxford, wave 3 in Cambridge, Gwynedd,
Newcastle and Nottingham and wave 4 in Liverpool, a blood
sample (or saliva when blood was refused) was requested. There
are 1126 blood and 193 saliva samples from the assessed groups in
five sites (Cambridge, Liverpool, Gwynedd, Newcastle and
Nottingham) and a further 1600 from the full wave 2 population
in Oxford.

MORTALITY DATA

The full sample of 24066 is flagged on the NHS Central
Register at the Office for National Statistics (ONS); 11104
death notifications, with causes coded to ICD-9, have been
received. The death information complements and enhances
data from interviews, as all eligible for entry into the study,
together with those actually interviewed, were flagged. This

enables tracking of all individuals from initial sampling to
death.
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OUTPUT FROM THE STUDY

Figures 2 and 3 and Table 1 provide some results from
published papers. A full bibliography may be found on the
CFAS website, http://mrc-bsu.cam.ac.uk/cfas. Work in pro-
gress includes measures of healthy life expectancy, estimation
of incidence rates, medication usage, normative values for
CAMCOG and its subscales, cognitive function as a marker
for survival, neuropathology analysis and genetic risk for
dementia.

1.
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This chapter provides a short overview on methodologic issues
related to the design of epidemiologic studies of dementia, and
provides an update on the epidemiology of Alzheimer’s disease
(AD). AD is characterized by a gradual but steady decline in
cognitive and occupational function. A clinical diagnosis of AD is
based on the course of the dementia and exclusion of other known
causes of dementia. A definite diagnosis of AD can only be made
post mortem in the presence of neuritic plaques and neurofi-
brillary tangles'. Although these lesions are considered to be
pathognomonic for the disease, it is unclear as to whether they are
the primary cause of the disease or are the consequence of other
more fundamental processes.

METHODOLOGY
Study Design

Research into the frequency and etiology of dementia is based on
studies of prevalent cases and incident cases. Prevalent cases are
identified in a cross-sectional study. The probability that they are
found depends on the likelihood that they developed into a case
and survived until the time of the survey. Thus, there is usually
over-representation of cases with long duration. Incident cases are
newly developed cases identified in a prospective follow-up study
of a cohort that is initially dementia-free at baseline. It is
preferable to study etiologic factors related to dementia in
incident cases, as there is less likelihood that factors related to
survival (or severity of the disease) influence the association of the
exposure to the disease.

Measurement of Risk Factors

Ascertainment and interpretation of risk factor data is also less
subject to bias when collected from incident, compared to
prevalent, cases. In incident cases, a risk factor can be measured
at baseline before the onset of dementia. In a prevalent case, a
proxy needs to be questioned because a demented person can no
longer be expected to provide valid or reliable answers. In
addition, some biologic markers in prevalent cases may be
influenced by the dementia itself?.

Case Identification

Most cases of dementia do not come to the attention of the
health services. This is the result of many factors, including the
cases themselves or their caretakers not recognizing the disease’
and there presently being few treatment alternatives. Likewise,
dementia is under-reported as cause of death. Therefore, studies
relying on health care systems or records to identify cases
probably only capture moderate to severe cases or cases with
exceptional presentation. To fully identify the range of case
presentation in the population, including mild cases, popula-
tion-based studies that interview individuals in person are
needed.

Diagnostic Guidelines

Strides in standardization of diagnoses used in research studies
have been made in the past decade. Currently, the diagnosis of
AD is made on the basis of internationally agreed guidelines for
dementia (i.e. DSM-IV# and ICD-10% and specific criteria for
AD. The most widely used criteria for AD are from the
NINCDS-ADRDAS. Although application of different guidelines
for dementia can identify different individual cases’, reasonable
inter- and intra-rater reliability can be achieved® if the same
guidelines are used.

RISK FACTORS

Much progress has been made in the past decade in testing
hypotheses based on case-control studies®, and also in identifying
new hypotheses.

Age and Sex

All epidemiologic studies show an increase in the frequency
of dementia with age, with an almost doubling of prevalence
and incidence from age 65-85 years'®!!. Approximately 65%
of cases are attributed to AD, although the proportion of
AD cases out of the total might depend on ethnic group'?.
Furthermore, as more neuroimaging is used in diagnosis,
more cases of dementia associated with cerebrovascular
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disease may be identified'3. The slope of the increase with age
depends on the sub-type of dementia. The incidence of
dementia and AD increases steeply with age. The absolute
incidence and the age-related increase in vascular dementia is
lower. Studies differ concerning the sex-specific risk for AD.
After 85 years of age a large difference in incidence was
found in European studies'¥; the incidence in women
increased steadily with age (up to 82/1000 person-years at
90 years and older), but flattened out in men (at 25/1000
person-years at 90 years and older). In contrast, in USA-
based cohorts'>!6, the incidence of dementia, or AD,
increased in old age with no apparent differences by sex.
Sex differences in the risk for AD may be due to differences
in biology, cumulative survival, or behaviour and exposures.
Further investigations are needed to clarify the contribution
of sex to the risk for AD.

Education

The contribution of education to the risk for AD is still
controversial. Some argue that an association reflects confound-
ing by socioeconomic factors, or diagnostic bias due to poorer
performance on neuropsychological tests by individuals with low
education!’. Others argue that education is a marker for biological
capacity that modulates when a person reaches the threshold of
clinical dementia'®. Several studies based on prevalent cases show
that low education is associated with an increased risk for AD".
Studies based on incident cases are inconsistent, with some
showing no relation?® and others showing a relationship?!' of low
education to increased risk for AD. In one study the increased risk
associated with AD was confined to women??.

Head Trauma

Reports on the relation of AD to head trauma with unconscious-
ness are inconsistent. Most studies are based on prevalent cases,
where a proxy has had to be asked about the case’s history of
head trauma. These studies have either shown no effect?, an
increased risk for AD only in men?*, or only in women with head
trauma?®. In a study based on US war veterans with indepen-
dently documented history of head trauma during the war, there
was a two-fold increased risk for AD?. One report suggested
that head trauma is a risk factor in the presence of the
apolipoprotein E*4 allele?’” but two other studies have failed to
confirm this>*?8,

Cardiovascular Risk Factors

One new area that is being investigated is the relation to AD of
cardiovascular disease and risk factors. Several direct and
indirect mechanisms may explain such associations, including
ischemia, hypoxia, hemodynamic factors and neurotransmitter
metabolism?®. Studies have reported an increased risk for AD
associated with subclinical measures of atherosclerosis®® and
elevated levels of blood pressure’. Indicators of glucose
metabolism, including glucose and insulin levels’ and diabetes®
have also been associated with an increased risk for AD,
although not consistently®*. In addition, cardiovascular risk
factors have also been shown to increase the risk for AD,
including smoking*¥ and diet®. Since this is a relatively new
area of investigation, confirmation of these findings in other
studies is needed.

Steroidal Hormones

Estrogen may be linked to AD through several direct
mechanisms related to amyloid processing, neurotransmitter
metabolism, cerebral blood flow or through cardioprotective
pathways’’. Epidemiologic studies based on prevalent cases are
inconsistent, some show a positive effect®®, others not*-4.
Prospective studies suggest that estrogen replacement therapy is
protective*'*, However, these observational studies may be
detecting an association of AD to healthy behaviour, as
hormone replacement therapy users tend to be healthier®.
Studies examining estrogen effects in men, as well as clinical
trials, are needed to confirm the association of increased
estrogen levels to a reduced risk for AD.

NSAIDs

Based on finding remnants of inflammatory processes in
neuropathologic material of AD brains, it has been hypothesized
that anti-inflammatory medications may reduce the risk for AD*.
There have been many case-control studies based on prevalent
cases’. Although some of these studies show no effect, those that
do provide estimates of as much as an 80% reduced risk*. More
recently, several prospective studies have been published, with
inconsistent results. Studies with one measure at baseline and
subsequent follow-up found no association*>®, and another
showed a non-significant reduced risk among those using NSAIDs
for 6 months or more within 10 years prior to the diagnosis of
dementia®'. In the Baltimore Longitudinal Study of Aging, the
risk of AD decreased with increasing duration of NSAID use over
a 16 year follow-up®>. As with the estrogen hypothesis, that
pertaining to NSAIDs needs to be tested in controlled clinical
trials.

Genetics

With time, increasingly more will be known about the genetics of
AD. Currently, several specific mutations have been found in
familial (early onset) cases of AD, including missense mutations in
the p-amyloid precursor protein on chromosome 213 and
mutations in the presenilin-1 (chromosome 14q)* and preseni-
lin-2 (chromosome 1) genes®>. However, these mutations do not
account for the vast majority of cases, which are sporadic and of
later onset. To date, apolipoprotein is the only identified
polymorphism that has consistently been shown to be associated
with a genetic susceptibility to sporadic and late-age onset AD.
Specifically, the e*4 allele increases the risk for AD%. Genes
involved in inflammatory, apoptotic, metabolic, cytoskeletal, and
neurotransmission processes are also under investigation®’.
However, their role in modulating the risk for AD needs further
elucidation. There are examples where a polymorphism is found
to increase the risk for AD in one sample, but the findings cannot
be replicated in others (i.e. such as the polymorphism in the gene
encoding «2-macroglobulin®®*%). Identification of genetic factors
contributing to AD will not be simple. The majority of cases are
probably a pool of heterogeneous conditions. It is not likely that
there will be one or two major genes that are identified; rather, the
genetic risk for AD will likely be the product of a number of genes
that make a small contribution to risk.

SUMMARY

In the past decade many more prospective population-based
studies were started and have yielded valuable data. However,
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besides age and the apolipoprotein gene, few risk factors have
been shown consistently to reduce, or to increase, the risk for AD.
With advances in our understanding of the brain and our genetic
code, rapid progress should be made in identifying environmental
and genetic risk factors and in studying the interaction between
the two.
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