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Cross—cultural and intcrnational comparisons may illu-
minate how Alzheimer's disease and other major
dementing illnesses are influenced by environmental,
cultural, societal, and genetic factors. The meaning and
value of such comparisons depends vpon the care with
which the studies are conducted, the use of cross-
nationally standardized methods and criteria, and a great
sensitivity to how culture, language, and education
determine illness recognition, diagnosis, migration, and
survival.

ErinEMIOLOGIC research often serves two simultaneous
purposes. as a research tool for examining biological,
pathologic, and medical processes in populations, and
as an aid to medical and public health practice,
administration and planning. Efforts to accurately
assess patterns of occurrence of Alzheimer's disease anc
vascular dementia in defined community and national
populations address both purposes. Cross-nationa
comparisons have limited administrative utility, but
provide a special opportunity to identify factors
influencing the development of dementia that may be
inapparent within a more homogeneous population.

The ‘graying' of the world is leading to dramatic
increases in the burden of dementia and other age-
dependent disabling conditions in almost every nation.
If the coming avalanche of demented elderly 15 not
somehow avoided, the likely result will be an overloading
of health care systems throughout the world. Eflective
means for preventing, reversing, arresting, delaying, or
ameliorating the most common types of dementia
(Alzheimer's discase (AD) and cerebrovascular dementia
(CvDem)) must be developed.

The main focus of this review will be on concepts and
methods as related to comparative cross-cultural and
international epidemiologic research on rates, chinical
course, and risk factors for AD and CvDem. For more
specific, detailed epidemiologic information several
revicws have been published in recent years'™> The
second half of this review is specifically intended for
researchers designing or contemplating clinical or
epidemiologic research projects on dementia, and

456

special attention is given to several practical issues and
difficult methodologic problems they must address.

RATES: Definitions of prevalence and incidence

Prevalence is simply the proportion of people in a
defined group (as all residents of a city) who have a
discase or characteristic, in this case, dementia. In
contrast, an incidence rate is the number of new cases
that develop in a defined group (among those who do
not already have the condition) during a specified time
interval, typically one year. In the case of dementia,
prevalence rates provide the most important indicator
of how many citizens of a city or nation are impaired
and in need of care because of dementia. The incidence
of dementia 1s much more difficult and costly to measure
but is most important to questions of pathogenesis and
causation since it 1s the population measure that best
represents risk for the development of dementia.

When we wish to compare rates of dementia across
populations, or in different subgroups, we must take
into account the age distributions of those difierent
populations or subgroups so that we can disentangle
differences due simply to the age make-up from diffe-
rences more directly related to health. This 1s particularly
important for dementia because rates increase exponen-
tially with advancing age. While the numenical value of
rates can be statistically adjusted to remove most of the
effects of demographic differences among populations, it 1s
often easier and more meaningful to compare age-
specific rates. Age-specific prevalence and age-specific
incidence rates are commonly presented for five-year
age groups, i.e. 6064, 65-69, 7074, etc. Plotting age-
specific prevalence and incidence rates allows for the
estimation of a baseline (intercept) rate (perhaps at age
50 or 60 years), and a slope of increase in the rate with
advancing age. In comparing patterns of occurrence of
dementia in different groups we need to be able to
distinguish differences due to baseline level from those
that are associated with differences in slope of the age-

specific rate, since the two alternatives imply different
pathogenic processes.
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Relationships between prevalence, incidence, dura-
tion, residence, and migration

Incidence rates for dementia tend to be substantially
lower than prevalence rates. This reflects the fact that
the average demented person lives a few years after the
dementia first becomes apparent. Because usual survival

exceeds one year, cases accumulate. Most of the cases of

dementia one finds in community populations had their
onsets 2—12 years earlier.

Prevalence rates may also be influenced by migration
patterns. Dementia often leads to a change 1n residence.
If the cognitively impaired person needs assistance or
supervision, he or she may move to hve with a friend or
family member. The influence of dementia on residence
and migration patterns will be determined by sex,
soctoeconomic factors, religion, culture, available
community resources for health care, local community
housing situations, and other factors. In many societics,
elderly men can stay in their homes when they become
disabled or demented because most have a wife who

will care for them. Most elderly women are widows. If

disabled, someone must come to five with them or they
must go to live with someone else. Taking care of a
demented mother or step-mother may be much more
burdensome for a family living in a city such as
Tokyo—where homes are small and both husband and
wife must work—as compared with a more rural area.
Such socioeconomic forces must be considered in inter-
preting demographic and epidemiologic data, as well as
in planning where {in what community) and how to
measure the prevalence and/or incidence of dementia so
that results will be interpretable and comparable with
those of other surveys.

Published prevalence estimates for defined populations

When an effort has been made to identify cases,
dementia has been found among older persons in all or
nearly all popuiations. In virtually every such study, the
most important causes have been AD.and CvDem,

Lstimates of the prevalence of dementia have been

reported from population surveys done in the US,
several European countries, and several Asian na-

tions'®~ 15 Among citizens aged 65 and older, most
estimates of the prevalence of all-cause dementia of at
least moderate severity have been in the range of 3-
10%. In general, estimated rates from the Asian nations
have been somewhat lower than from the US, England,
and Europe. For most European and American popul-
ations, prevalence rates for AD have been approxi-
mately half the total dementia figures, while rates for
CvDem have varied between 0 and 30% of the total
dementia prevalence values. These relationships tend to
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hold at all ages. In most surveys from Japan, China,
and Taiwan the relative frequencies are reversed, with
rates of CvDem being 30—-60% of the values for total
dementia, and rates of AD being 20-40% of the total
dementia prevalence rates.

In a valuable review of reported surveys of dementia,
Jorm et al.! noted that although age-specific prevalence
rates of dementia (all cause) varied widely, a fairly uniform
pattern emerged when they were viewed collectively?.
The variation in reported prevalence estimates among
nations are mostly in a range that might be explained
by methodological difference in case detection and
classification. The most consistent finding across
nations and among research studies was an increase in
rates of dementia with advancing age, age-specific
prevalence rates doubling about every five years. A
worldwide average age-specific prevalence curve can be
approximated by a trajectory that begins at about 1%
at age 60, then rises to 2% at 70, 4% at 75, 8% at 80,

and 16% at age 85 years. These rates are for dementia
of all causes and of at least moderate severity.

AD :CvyDem ratios

Since AD and CvDem are believed to occur as a result
of distinct and independent pathological processes,
differences 1n the ratio of their rates would be expected
to reflect true differences in the rates of one or both
conditions. Although social, cultural, and methodologic
factors certainly affect the detection of cases of
dementia, most experts expect these factors to apply
equally to all causes of dementia, i.e. sensitivity for the
identification of demented persons would be expected
to vary substantially across studies, but to be similar
for AD and CvDem within a study population. Thus, if
the AD:CvDem ratio differs between two populations,
it gives credence to the idea that the difference ts related
to something biological, rather than to methods of
detection.

If one compares averages of dementia rates and
AD:CvDem ratios from Japan with similarly computed
average f{igures from the US and Europe, 1t appears
that prevalence rates for AD 1n the US and Europe are
2 -3 umes those in Japan, while the CvDem prevalence
rate in Japan is 1.5-2 times those for the US and
Europe® 712 These calculations assume equal sensitivities
for the detection of dementia. There is some suspicion,
however, that the sensitivity of case detection might be
lower in Japan, because of some aspects in the early
steps of case finding in the Japancse surveys, and
because published prevalence estimates for Japan are
fower than recent prevalence estimates for US and
European populations. I the overall sensitivity of case
detection methods in Japan were half the sensttivity of
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detection methods used for American suneys it would
explain the abserved lower rates of AD, but the cxeess
of CyvDem would become ¢ven greater. A higher preva-
lence of CvDem could be duc either to a higher
incidence of vascular dementia in Japan (a bypothesis
fairly consistent with known high rates of non-lethal
strohe relatnve to the US) or to a greater duration of
survival of persons with vascular dementia 1n Japan,
perhaps because of differences in the proportions of
subtypes of stroke and vascular dementia. A lower pre-
valence of AD in Japan could be due to either a shorter
sunvival. or a lower mncidence rate. A lower incidence of
AD could be mediated by differences in environmental or
Life style determnants. or a lower prevalence of familial
predisposition of AD. These considerations have led to a
great interest in research into these issues, since new
and important knowledge concerming the pathogenests
of AD or CyvDem or both is Iikely to result.

Although a difference between Asian and European
ancestry populations in the AD.CvDem ratio 1s best
documented for Japan, similar findings have been
reported from China'® and Taiwan'’-!%. However, in a
recent survey carried out in Shanghai using methods
similar to those of most American surveys, the ratio
and rates of AD and CyvDem were similar to those that
have been found in European-ancestry populations'>.
On the other hand, a study of Chinese—American
demented residents of a nursing home in New York city
supported a low AD:CyvDem ratio®®.

Incidence

In most studies, the annual incidence of dementia tends
to be one-quarter to one-fifth the prevalence!®29:21,
Although there have been few data sets large enough to
allow confident. estimates, the age-specific dementia
incidence curves that have been published tend to
parallel the prevalence curves. Roughly similar
AD:CvDem ratios have been found in prevalence and
incidence studies, a finding not supporting major diffe-
rences in duration of survival between AD and CvDem.

Clinical course and survival

The clinical courses of AD and CvDem are part of the
definitions of the two diseases. AD has an insidious
onset and progressive course. As currently envisioned,
patients never recover from AD, and improvements,
when they occur, are temporary. For a secure diagnosis
of AD, many researchers require not only a history of
decline over a petiod of at least 6-12 months, but insist
on confirmation of the diagnosis by autopsy or by
observing the -clinical course over an additional two
years. Durning that interval, the condition worsens at
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lcast shghtly, and no other apparent cause for the
cognitive impairment becomes apparent. If a stroke
occurs it may be taken as evidence of pre-existing
cerebrovascular discase, and {depending upon neuro-
imaging and other factors) may serve to shifi the
diagnosis from ‘pure’ AD to mixed AD,CvDem.

Prospective studies of the clinical courses have shown
that individual AD cases are quite varied in their rates
of decline in cognitive functioning, and in the spectrum
of other signs and symptoms of the discase?2~24 A
substantial proportion of AD patients show only
modest declines in cognitive functioning during a two
year follow-up, with or without progression of behavioral
changes (wandering, delusions, socially inappropriate
behaviors, etc.), motor abnormalities (in extrapyramidal
functioning and ability to carry out sequential or rapid
alternating movements), or capacity for independent
functioning. Neither age of onset, sex, nor clinical
characteristics at the time of diagnosis are r¢liable
predictors of the rate and quality of the subsequent
clinical course. The exception to this is found in cases of
early onset autosomal dominantly inherited familial
AD, in whom the disease tends to progress more
precipitously®®. The more common type of familiai AD
1s characterized by a history of dementia in an
occastonal first-degree relative and is not distinguishable
from sporadic AD 1n age of onset, clinical features, or
clinical course*®.

Although survival has been reported- to be shorter in
persons with CvDem than in AD, this has not been a
consistent finding?®”:*®, It now appears that AD has a
moderate adverse effect on survival, increasing the risk
of dying in the next year by 1.53-2 times and decreasing
the sex-and age-specific life expectancy by 30-50%.
When death occurs, 1t 1s usually attributed to the same
causes as in non-demented persons, and usually occurs
belore the dementia has become profound. Profoundly
or severely demented persons are clearly at increased
risk for injuries (falls and fractures), aspiration pneu-
monia, and infections associated with pressure sores,
pneumonia, and/or urinary tract infections.

AD: risk factors and etiology

Case-control studies of AD have 1lluminated’ the great
importance of advancing age, the existence of familial
predisposition, and an association of head trauma with
the subsequent development of dementia?® 3!, Although
a number of other factors have been 1mplicated, none
have been consistently found in the majority of the
published reports.

It is clear that AD risk is commonly influenced by
familial or genctic factors. A familial predisposition may
be important in a substantial proportion {perhaps half)
of the cases of AD in some populations®?, It is
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presumably dependent upon. multifactorial inheritance
and/or genetic factors with variable penetrance, since
no specific Mendehan inheritance pattern has been
discerned. These cases appear climcally indistinguishable
from the true sporadic cases. There 1s also a rare,
autosomal dominant pattern of inhentance, several
kindreds of which have now been studied. It appears
that this form of the disease is genetically heterogeneous,
genetic inkage studies having located the gene at diffe-
rent sites in different kindreds®®~3®. Studies of twins

suggest that environmental determinants of the develop-
ment of AD are of great importance, since even mono-
zygous twins are commonly discordant for the disease,
whether or not there is a history of AD 1n other first
degree relatives?’.

Other indications of the importance of genetic factors
come from studies of patients with Down’s syndrome
(DS), in whom the neuropathological manifestations of
AD are nearly always noted at autopsy by age 30-40
vears>®*?, Two other related observations bear on this
mysterious relationship: (1) DS occurs more often
among first degree relatives of AD cases than among
the relatives of controi®’, and (2) some (but not all)
researchers have noted that mothers of AD patients
were significantiy older at the birth of the AD case than
were the mothers of non-demented persons*'+*% To
add even further fascination to the puzzle, the gene
coding for the main protein constituent of a hallmark
neuropathologic lesion of AD (the beta amyloid protein
for neuritic amyloid plaques) is located on chromosome
21, not too far from the area of that chromosome that
must be triplicated for the Down phenotype to be
expressed®?.

Case-control studies and research on professional
boxers support a role for head trauma in the later
development of AD*45, However, it seems likely that this
factor is important in only a subset of AD cases, since a
history of head trauma is elicited fer a relatively small
proportion of cases of dementia. Two possible mecha-
nisms by which trauma might act are: (1) transitory
disruption of the blood-brain barrier, possibly leading
to immunologic abnormalities, or (2) reduction in
neural reserves (fewer neurons and/or a reduction in
synaptic connectivity), thereby lowering the threshold
at which age- or Alzheimer-related processes might lead
to clinically significant impairments of cognition and
behavior.

Recent studies have implicated low cducation as a
risk factor for AD!®467%% Until just a few years ago
most authoritics believed that education and s0ciocco-
nomic status had little influence on the development of
dementia. While it was recognized that a higher
proportion of older persons with few years of schooling
received poor scores on necarly all tests of cognitive
functioning than did more highly cducated persons,
was believed that true dementing illncsses were equally
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prevalent across levels of educational attainment®”, In
fact, anccdotal knowledge of cases of dementia among
highly educated, socially prominent people led many to
speculate that dementia might be more obvious, and
therefore might be recognized more commonly, In
persons whose premorbid functioning was at such a
high level that even minor declines would bring them to
medical attention. As mentioned, recent analyses have
suggested the opposite-—that a less educated person
may be more likely to develop AD, and that the disease
may progress more rapidly in less educated persons.
Three mechanisms that might be involved are: (1)
persons with fewer neuronal and synaptic reserves may
be less likely to be selected to receive further education, (2)
persons with low education, because their brains are
less intellectually exercised, may have fewer neuronal
and synaptic reserves as a result of suboptimal mainte-
nance, repair, and adaptation mechanisms, or (3)
litlong low socloeconomic status and associated
occupational exposures of persons with few years of
education might be asscciated with more accumulated
injury and brain cell loss. These issues and guestions
are currenily a focus of major research interest.

A role for aluminum in the development of AD is
most powerfully supported by the observation of high
levals of that element in the paired helical filaments seen
on electron microscopy in the neurons of AD patients®!.
Although occasional reports continue to support the
possibility of an etiologic role for aluminum?®?~34, the
bulk of available c¢vidence seems to suggest that
aluminum deposition may be more appropriately viewed
as a consequence than a cause of the pathogenic mecha-
nisms involved in AD.

Although it is quite clear that there are morc women
with AD than men, sex is at most a weak risk factor for
the development of AD. In many nations, older women
not only outnumber older men, they also seem to come to
medical attention more often than do men. In the case of
dementia this may reflect a situation in which older men
are more likely to have a spouse to care for them than
are older women. In many cultures, older women are not
only expected to care {or themselves, but are also expected
to perform more domestic functions than elder men,
Longer survival after the development of disease, due to a
generally greater life expectancy, may also contnbute to
the reported higher age-specific prevalence of AD in
women. Although the majority of prevalence studies show
an association of AD with female sex, incidence rates tend
to support similar rishs among men and women!®#+=%,

There have not yet been adequate stodies in popula-
tions with sufficient ethnic diversity to address the role
of race and cthnicity, or with methods that would allow
for confident comparisons with studics in other popula-
tions. Although there are certainly major didferences in
cepotted rates of AD from ddlerent nations, these could
as well be due to methadologic diflerences as to biologie
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differences. Further, if cross-national differences in risk are
found. 1t will not be immediately apparent if they are
attributable to genetic or to environmental differences.
Nonetheless, there has been tantalizing anecdotal inform-
ation suggesting the possibility of very fow rates of AD
in Nigeria and in Amencan Indians. As mentioned above,
AD.CvDem ratios also suggest the possibility that
persons of Japanese or Chinese ancestry may also have
low rates of AD compared with European-ancestry
persons. In recent years it has been widely recognized
that investigations aimed at defining the risk for AD in
persons of different or similar genetic constitution
living in different or similar environments might
provide information of great value to our efforts to
understand the pathogenesis of the disease.

CvDem: risk factors and etiology

Factors that determine which persons with cerebrovas-
cular disease become demented are currently viewed as
reflecting the location and extent of infarcted brain
tissue, rather than mechanism-specific factors. Ischemia
in the absence of infarction i1s not thought by most
authorities to be involved in dementia. Although
certain types of stroke may be more likely to lead to
dementia than others, prevention of cerebrovascular
dementia has generally been thought of as part of the
problem of preventing strokes. Future strategies for the
prevention of CvDem may benelit from epidemiologic
research aimed at more specific vasculopathic mecha-
nisms. Comparative cross-national epidemiologic research
investigations may provide special insight into these
questions, since rates of subtypes of cerebrovascular
diseas¢ may vary substantially across nations and
cultures.

Methodologic aspects of cross-national
epidemiologic research

Sources of data: case finding for epidemiologic
research

For most diseases, prevalence and incidence rates are
based on data supplied by hospitals, clinics, physicians,
or other health care providers. If one depends upon
such sources for dementia, observed rates are certain to
be both biased (by sex, sociceconomic stratum, etc.) and
to greatly underestimate the true occurrence of
dementia. Cross-national comparisons based on such
data would be essentially meaningless. The reasons for
this are that clinical diagnoses tend to be made in an

unstandardized way, and many (usually most) cases of

dementia in the community are not diagnosed or even
identified as having cognitive impairment.
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To identify cases and estimate true rates in a defined
popuiation, a carcfully designed survey, including
individual testing of each person, 15 essential. If the
population 1s too large for all to be examined, a sample
must be examined. In order to establisht the diagnosis of
dementia, persons who might be demented must receive
an objective evaluation of their cognitive functioning
and neurologtcal status, some sort of evaluation of their
general health and medical history, and a separate
history must be obtained from a family member, close
friend, or other reliable sources. Coniitmation of the
diagnosis often requires further observation of the
clinical course, or autopsy. The identification and ciassi-
fication of cases of dementia in a community survey
require the use of appropriate instruments, methods,
and criteria, and extremely rigorous attention to standar-
dization and quality control at every step.

Diagnostic criteria and definitions

Advanced, textbook-typical cases of dementia are casily
recognized and diagnoses are usually straightforward.
In large part as a result of community studies, it has
become apparent that most cases of dementia are
neither textbook-typical nor easily diagnosed. There 1s
a subtle gradient from the usual changes in behavior
and cognitive functioning that occur with aging,
through the changes of early or mild dementa,
progressing to moderate and severe dementia.
Alzheimer’s disease typically has an insidious onset and
there are no reliable sentinel events to mark when
severity levels are attained. The onset is often so
gradual that family members do not recognize that
anything is wrong until the cognitive impairment is
quite marked, or until socially disruptive, abnormal
behaviors become inescapably apparent. Recognition of
these depends heavily on the nature of the person’s
previous cognitive and behavioral functioning, and
upon relationships with other family members. The
common fallure of family members to recognize the
development of cognitive impairment in an agng
spouse or parent may require heavy reliance upon cross-
sectional measures of level and quality of cognitive
functioning and behavior. Taking into account what s
known of educational attainment, social functionmeg,
and occupational complexity during adult hfe, the
examiner must consider the person’s performance on
testing and his current level of functioning with relation
to an imputed level of functioning at a prior time. From
these data and informed guesses, the examiner makes
judgements regarding the existence, extent, and quality
of cognitive impairment and deterioration that might
have occurred.

Great progress has been made in the standardization
of diagnoses of dementia in recent years. At present the
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most widely accepted criteria for dementia (all-cause)
and AD are from the Amencan Psychiatric Association’s
Diagnostic and Statistical Manual of Mental Disorders,
third edition, revised (DSM-111-R)*>, The tenth revision
of the International Classification of Diseases, although
not yet available, will include improved definitions of
dementia (all cause), AD and CvDem. In addition, slightly
different research criteria have been recommended for
AD (NINCDS-ADRDA research criteria®®) and for
CvDem (the California criteria®’ and the NINCDS
AIREN criteria®®). Although these represent major
improvements, there is no single, globally accepted set
of definitions and criteria. Even with the DSM-III-R
criteria, actual application remains problematic, since
substantial interpretations and semi-arbitrary clinmical
judgements must be made in applying these criteria to
individual subjects in heterogencous populations and
across groups that vary in culture, l[anguage, education,
and occupation.

While most medical centers focus their diagnostic
efforts on differentiating among possible causes of
dementia (AD, CvDem, etc.) in persons with recognized
dementia, it is often more difficult in commumity
surveys to determine if dementia is or is not present,
and to assess its severity. DSM-III-R criteria for
dementia include five elements (individual critena),
three of which involve impairments in cognitive
functioning. The first criterion requires demonstrable
evidence of impairment in short- and long-term memory,
and implies that the demonstration of such impairment
should be accomplished during the course of an
examination. The second criterion extéends this require-
ment to include at least one other cognitive abnormality
(in addition to the memory problems), such as an
impairment in abstract thinking, judgement, language
or other higher cortical function, or personalty.

The third criterion reflects severity and the impact of
the cognitive impairments on daily life-it requires
that these disturbances interfere ‘significantly - with
work or usual social activity’. This criterion represents a
de facto assessment of severity. The evidence that such
interference exists should come from independent
observations or reports on the individual's behavior;
more is required than simply a chinmical judgement that
the level and quality of cognitive impairment (based
on interview and test performance) are sufficiently
severc so that they must interfere with work, social, or
other daily life activities. Although it Is somctimes
reasonable to accept the patient’s own descriptions, onc
would not generally wish to rely entircly on the
demented person as a credible historian for him‘scif.
Usually the only information addressing these quostions
will be obtained from one or more proxy informants: a
spouse, child, or other family membcr. Their expectations
as to what comprises usual activities and refationships
are likely to be strongly influenced by cultural Jactors,
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their relationship to the subject (a spouse may have
different expectations than a child), and personal
characteristics of both the subject and the informant
{sex, age, education, etc.). This criterion is very difficult
to apply equally across national populations as well as
among groups within nations,

The fourth and fifth DSM-III-R criteria for dementia
are intended to identily cases of cognitive impairment
for which other causes are likely, including delirium and
obvious organic disease.

Diagnostic criteria for AD

In order to meet DSM-III-R criteria for AD, the patient
must meet criteria DSM-III-R for dementia, onset must
be insidious and the clinical course must be one of
progressive deteriorations, and no other likely cause
must be apparent. For research purposes, the NINCDS-
ADRDA criteria are often used. According to these
criteria, the diagnosis can only be considered delinite
when neuropathologic confirmation 1s available (usually
by autopsy). In order to meet NINCDS-ADRDA
criteria for probable AD the following are required: (1)
the diagnosis of dementia must be established by
chinical examination (including mental status testing)
and neuropsychological evaluation, (2) deficits 1n
memory must be sufficient to interfere with everyddy
activities relative to past performance, (3) deficits must
be documented in one or more other cognitive domains,
(4) a history of onset between age 40 and 90 years with
progression over a period of at least one year iIs
required, (5) there can be no disturbance of consctousness
(as delirium, coma) and {6} no other disorders or bran
discases can be present that could account for the
deficits in cognition and memory. The NINCDS-
ADRDA criteria for possible AD correspond generally
to those for probable AD, except that other brain
disorders (such as cerebrovascular disease of Parkin-
sonism) may be present if they are not thought to be
the cause of the cognitive impairment, or the cognitive
deficit is limited to a single cognitive domain.

Diagnostic criteria for Crlem

Although there are DSM-II-R criteria for CvDem,
they are somcwhat less satisfactory than those for AD.
Diagnostic criteria are currently being developed by an
international committee of experts comvened by the
National Institute of Neurological Discases and Stroke
(NINDS). but are not yet published (at writing)®’, At
present, the eriteria most useful for researctt purposes
are for ischemie vaseular dementia® (VDY daveloped
by the state of Catifornia Alcheimer’s Prisease Durgnostic
and Treatment Centers (ADDTC IVD eriteria)™™, These
criterid widen the vascular discdse cancept soemewhal,
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emphasize neuropathologic conflirmation, include the
tesults of ncurommaging in the information to be
considered in classification, and address issues related to
discase subtypes and certainty ol diagnosis. The older
sysiems used for diagnosing CvDem (ended to rely
upon a history of one or more prior strokes, with a
causally reasonable temporal relationship to the
impairments in cognitive functioning, other evidence of
cerebrovascular disease [as focal signs), and a history of
suddch onset and stepwise progression. The Hachinski
score, an index integrating information on cardiovascular
risk factor status, clinical manifestations, and history of
hypertension, Sudden onset and stepwise progression,
has also been used by many clinicians and researchers
as a measure of the likelihood that a dementia
syndrome is associated with cerebrovascular causes®”.

These diagnostic criteria are time consuming and
awkward to apply; why are they needed’

Progress in understanding the causes, pathogenesis, and
clinical course of the major dementing illnesses has been
unimpressive, compared with other major diseases
targeted by the medical research community. Compari-
sons between studies conducted by different research
teams at different sites, especiaily between nations, have
often led to concern that cases were not being similarly
categorized. These considerations lead some to wonder
if our slow research progress might not be related to
variability and imprecision in classification; perhaps we
have been working with groups of cases that are both
pathogenically heterogeneous and variable across
research studies. These concerns appear to be substan-
tiated by a poor correlation described by several
researchers between antemortem and postmortem
diagnoses (see misclassification, below). In the absence
of knowledge that would allow classification according
to cause, it seems necessary to require that researchers
utilize a rigorous system for classification according to
clinical manifestations.

Severity

Many researchers believe that the natural history of
dementia usually includes a prolonged interval when
the condition is mild, a somewhat shorter period of
moderate impairment, and a shorter interval during
which the cognitive impairment is severe. The implication
of this is that most cases of dementia are mild, fewer are
moderate, and an even smaller number are severely
impaired. Although this gradient of [requency by
severity has not always been observed, and survival and
clinical course are not reliably predicted on the basis of
a cross-sectional assessment of severity, the concepts are
senerally accepted. A closely related, particularly
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troublesome, aspect of research on dementia is that
there Is no clear qualitative or quantitative demarcation
between mild dementia and normal aging or low-
normal cognitive functioning. All of the usual measures
used to define the severity of dementia become
indistinct at the borderling between mild dementia and
the mild dcteriorations in cognitive and behavioral
functioning that most accept as part of normal aging.

The meaning of ‘severity of dementia’ i1s somewhat
ambiguous, From the clinician’s point of view, severity
should be defined in terms of those aspects of behavior
and daily life functioning that most disturb the person’s
quabty of life and ability to continue functioning at pre-
morbid levels, together with aspects that impact
adversely on relationships with family, friends, and
community. Since dementia is most essentially a disease
of impaired cognition, the neuropsychologist would be
likely to measure severity m terms of performance on
tests of cognition. The basic scientist interested in
pathogenesis and etiology might wish to define severity
in a way that would reflect the extent and quality of
fundamental brain lesions and neural dysfunctioning,
perhaps measured using a combination of examinations
for structural change and tests of brain functioning, [t is
generally acknowledged that these different approaches
to severity correspond imperfectly with one another,
and that the underlying purpose for measuring severity
should determine how it 1s measured.

When the objectives of a research project include
comparisons among groups or across different research
studies, it is important that the means by which severity
is assessed be as constant, objective, and unambiguous as
possible. This is most important for criteria that
distinguish mildly demented persons from non-demented
individuals, since minor differences at this level may
yield large differences in the number and characteristics
of mildly demented individuals in the population under
study.

The DSM-1{1-R criteria for dementia severity are as
follows™>:

Mild dementia. Although work and social activities
are significantly impaired, the capacity for independent
living remains with adequate personal hygiene and
relatively intact judgement,

Moderate. Independent living is hazardous, and some
degree of supervision is necessary.

Severe. Activities of daily living are so impaired that
continual supervision is required, e.g. unable to
maintain minimal personal hygiene, largely incoherent
Or mute.

" In much of the older literature the terms (mild/mode-

rate/severe) are used without adequate explanation, and
it often appears that the examiner who made the
diagnosis also indicated his assessment of severity using
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one Of these words without rigorous definition. Three
examples of instrumenis that summarize severity in a
composite way are the Cognitive Deterioration Rate
(CDR)*°, the Giobal Deterioration Scale®!, and the
Karasawa scale®?. A modification of the CDR is
currently in wide use in the US as part of the CERAD
project®®. The Global Deterioration Scale provides an
extended scale for grading severity, but is often difficult
to apply to atypical patients who may show asymmetric
deterioration in the several aspects of cognition and
behavior that serve to define each stage. The Karasawa
scale, widely used in Japan, provides a measure quite
similar to the CDR. Although they are very useful tools
and the researcher cannot avoid using them, these uni-
dimensional scales ignore the reality that the severity of
impairments and disturbances is not uniform or
symmetrical across cognitive, behavioral, orientational,
personality, and neuropathological expressions of
discase.

In some epidemiologic studies of dementia 1t 1s specifi-
cally stated that mild cases were included or excluded, or
that the reported data are limited to cases of dementia
that are severe, or moderate and severe, In some reports
data (such as rate estimates) are reported according to
mild, moderate, or severe disease. It 15 understood that
severe dementia in these papers includes all cases that
were severe or worse, i.c. including profound and terminal
cases. Tn other studies it 18 ophied that the case-finding
method was expected to result in the identification only of
cases of a defined level of severity, such as modcrate or
severe. In more recent studies, application of DSM-IH-R
criteria would be expected to yield cases whose dementia
was sufficiently severe as to interfere with usual social or
occupational functioning, but that are otherwisc
unselected for severity in any formal way. The DSM-IH-R
criteria are obviously intended to allow for the
dctection of at least some wmild cases, since further
criteria (see above) are provided to allow designations
of mild, moderate, and severe. [n an informal way, the
DSM-H-R regoirement 1hat the person show demon-
scrable impairments in memory and at least one other
cognitive domain implies the employment of threshald
test scores to decide W performance s or is not
impaired. Presumably, these thresholds are to be sct so
at least some mildly demented persons will score in the
impaired range.

From an operational point of view, the rescarcher
who wishes to use DSM-TH-R ¢riteria in a population-
based study of dementia should do so with the
knowledge that some {perhaps a substantiad proportion
but probably not ally of the true cases of mild dementia
in the h'lUd}' poptation will be correctly cateprizcd, e
case finding should identfy mild cases and some, maost
of these should be true cases. While the sensitivity of
case detection methods may  vary madrkedly (across
prnjfch, with different methods, i different pt‘il‘}llldﬁi‘ﬂ‘i‘nl,
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it 1s likely that In any single project the sensitivity will
pe necarest 100% for severe dementia, and lowest for
mild dementia. If the sensitivity and specilicity of case-
finding are reasonable, one would expect that a
Substantial proportion (probably the majority) of the
persons identified as demented will be mildly impaired.
[f this 15 not the case, the researcher should be
concerned that sensitivity may not be good even for
moderate cases, leading to errors in rate estimations
and to the 1dentification of a case series that may not be
representative even of the moderate and severe cases of
dementia in the source population.Thus, it is valuable
to assess severity even if the intent is to focus the
research investigation on cases designated as moderate
or severe. In prevalence and incidence studies limited 1o
moderate and severe cases of dementia defined on the
basts of DSM-III-R criteria, it would appear that the
initial step should be to identify all cases meeting

criteria, with the second step being an assessment of
severity.

The problem of deterioration as requirement for
diagnosis

The DSM-III-R diagnostic criteria for dementia do not
reflect the common clinical understanding that the
pritaary chatactetistic of a dementing Hiness 1s cognitive
deterioration. As conventionally considered, dementia is
a condition most essentially characterized by declines in
memory and other aspects of cognition over a defined
interval, generally at least 6-12 months. In some cases
of dementia (commonly in CvDem) the cognitive
disturbances develop in steps, or there may be an ininal
abrupt deterioration, followed by a plateau during
which little or no decline occurs. In any case, the usual
clinical diagnosis of dementia requires that the
cognitive disturbances be acquired (onsct more than 6
months previously but within the pnor {0 13 years)
that they progress of at least persist oaer a periad of at
least 6-12 months, and that they not be attributable to
somie other causes such as malignancy. severe traunty, or
other obvious brain condition npot ordinanly thought of
as a dementing illness. These shortcomings of the
DSM-III-R criteria for dementia are partially repaired
by the DSM-I-R criteria for promary degencratine
dementia (i.e. ADY and CyDem. since patterns of onset
and progression are part of the critena for these types
of dementia, |
H it is required that the impairments be acquired, i
follows that judging if test performance suggested
deteriomtion would be  facilitated by conndening
information on cducation, oceupation, cultute, hie
capericnces, e For example, if a person with normal
intellcctual capacity had only heen allowad to i.‘fi"f“l"*f“-‘
4 yeurs of schooling, Lud hittde prnted matetll for
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reading, and had worked as o laborer all of his Ble, he
would almest cortatnly ecenie lower wores o1 most
coomne tuniction tosts than would another person with
mote oducation and greater sophistication but smular
mtellectual capactty  Our ntcrest i dementid is such
that we would not ordmnary wish to classify the
atcducated, unsophnticated persont as demented unless
his functional intellectual capacity had actually deterio-
rated. The implication of this course of reasoning s
that sdemoenstrable evidence” of a cognitine disturbance
would be a matter of interpretation of test performance.
tah g mto account relevant information available for
that mdividual - Standardized methods of deciding
Jdemonstiable evidence” of cogmitine  disturbance s
present hase net yet been developed in a form that will
sllow confident comparisans among nations, or even
amonge diflerent cultural, occupational. or education
sirata within nations

A very important, unpublished observation s that for
many  of the indndduals found in the course of
community suneys wha seem to be obviously demented,
httie or no histony of deterioration 1y elicited. When the
prony nformant s ashed 1f the partiaipant has any
prablem with memory or thinking. he or she often
arswers no. Exven with probing, many provy informants
deny that the partcipant.has any proodlems with social
or interpersenal actinities, or with activities of daily
iving.  Although  this s most common  for the
participants who appear to be mildly demented. 1t s
also true for a sizable proportion of those who are
moderately demented. Part of the problem has to do
with the fact that many older persons have retired. have
few soctal nteractions. are gnen no  substantial
responsibilities. and their families have accepted the
idea that it 15 normal for aged people to cease many of
the intellectual, social., and physical activities that had
been a part of their lives at younger ages.

Hhat instrmments should be used to assess
cognitive impairment!’

Clinictans have been using mental status examinations
for many years in the evaluation of dementia and
delirium. In Japan and several other Asian nations, the
Hasegawa scale has been widely used; an improved
verston of that instrument has become available
recently®®. In North America and Europe the mental
status examination currently most widely employed 15
the Mini-Mental State Examimation®”, Other instruments
in wide use include the Information-Memory-Concen-
tration test®®, the Short Portable Mental Status
Examination®”, the Modifiecd Mmi-Mental State Exam®®,
the Neurobehavioral Cogrutive Status Examination®®,

and the Cognitive Capacity Screening Examination ™7
The CAMDEX and Geriatric Mental State (GMS)
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dF¢ comprehensive, structured interview schedules that
miclude tools {or collccting histonical information as
well as for evaluating the subject’s cognitive function-
ing -~ *. Both have been automated or  seni-
automated. and a computerized diagnostic system has
been dernved from the GMS. These systems have been
widely used in comparative cross-national studies, and
have someumes provided the “gold standard’ diagnosis
m the evaluation of other instruments.

Although 1t 1s a simple matter {0 transjate tests from
one language directly into another, the appropriateness
of test 1terms and the meanimg of responses will vary n
different languages and cultures. Further, the interpre-
tation of test scores cannot be assumcd 1o be
symimetrical  across  cultures and may be  strongly
influenced by the examiners trammng, expericnce and
judgement. There are few 1If any tests of cognitive
functioning that are ‘culture fair’ and for which scores
and score ranges of comparable meanmg across
different education., language. and cultural groups have
been defined. Even within communities there may be so
much cultural, social. occupational, and educational
heterogeneity that fair comparisons of rates of cogmine
impairment across groups become impossible.

For the Ni-Hon-Sea-Tar project (see below), a
committce of collaborating Amernican and Japanese
researchers created a compostte instrument specifically
for use in comparative cross-national research That
instrument,  the  Cognitive  Abilities  Screcening
Instrument (CASI) was developed under the leadership
of Evelyn Teng and Kazuo Hasegawa by merging the
MMSE. the Modified Mim-Mental State Exam, the
Hasegawa Dementia Scale and a small number of additio-
nal test items. A Chinese language verston [or use 1in
Taiwan has recently been developed and testcd. The
CASI 15 a 12~ 18 mimnute test designed to measure similar
aspects of neuropsychological functioning in the US.
Japan, and Taiwan by retamning essential structure,
content, and scoring charactenstics while allowing culture-
and language-specific adjustments of specific items. With
either computer-assisted or hand scoring, numeric
scores arc calculated for the entire CASI, the MMSE.
3MSE, and the Hasegawa Scale, as well as subscale
scores across several copnitive domains (immediate
memory, remotec memory, attention, onentation, etc.).
Validation studies of the CASI employing panels of
demented and non-demented subjects have now been
completed and data have been compared bctween
Osaka. Tohyo, Los Angeles, and Seattle, and additional
data are becoming avaitable from community studies in
Honolulu, Hiroshima, and Taiwan™.

Although problems related to language and cultural
differences arc most obviously important for tests of
cognitive functiomung. similar 1ssues are encountered
with standardized nstruments for assessment of physical
functioning (sclf-reported activities of daily hving, etc.),
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depression. sensory functioning (hearing, vision, olfaction,
etc.). and instruments used in interviews of a proxy
informant or caregiver. The CATMOD,AGECAT
instrument addresses some of these issues and has been
translated into several languages. A particularly promi-
sing imstrument for assessing deterioration by interview
of an mformant. the IQCODE, is being widely used but
has not vet received careful scrutiny for the effects of
language and cultural factors’®77.

The problem of diagnostic misclassification

In most of the published reports comparing autopsy
fmdings with premorbid diagnoses of AD or CvDem.
there was agreement for 75-85% of cases, le. the
diagnoses made during Iife were 1ncorrect for 15-25%
of cases’® %% When premorbid diagnoses of AD were
not confirmed, the autopsy diagnosis was most
commonly CvDem or mixed AD/CvDem. When
premorbid diagnoses of CvDem were not confirmed,
the autopsy diagnosis was most commonly AD or
mixed AD/CvDem. Although some researchets are now
claiming accuracies exceeding 90% (ref. 81), other
groups continue to report diagnostic accuracy in the
range of 80% (refs. 82, 83). Such diagnostic accuracy
estimates are generally based on individuals who were
referred to a neuropsychiatric diagnostic clinic or center
because someone suspected the diagnosis. Further, the
clinical diagnosis was often established after months or
years of intensive evaluation and follow-up. Although
diagnostic accuracy has not been adequately assessed
for cases categorized during the course of 2 community
survey, 1t would probably be substantially lower than
for referred cases. If diagnostic accuracy for cases
identified in a community survey is 75% (1.e. cnly
slightly lower than for cases referred to and evaluated
in neuropsychiatric and genatric diagnostic facilities),
one of four diagnoses will be incorrect. Such a severe
endpoint misclassification could have a scrious adverse
impact on rate estimates and on the power risk factor
studies.

A second factor that may reduce the power of a
research project to detect truc nsk factors 1s the
occurrence of subclhnical disease in persons classified as
controls. This problem will be especially severe when
the risk factor being cevaluated s thought to act
through an association with the processes leading to
neuropathologic abnormahties (neuritic plaques, ncuro-
fibrillary tangles, ¢tc.), and when the cases and controls
are older {75+ years). If, as commonly believed, only a
fraction of persons with the characteristic neuropatho-
logical changes actually have the cinical discase, nt
follows from age-specific prevalence estimates given
elsewhere that a rathier large proportion of 75 RS yeur
old controls will be incorrectly classified as disease-free,
Thus, the problem of end-point miscluassification of both
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cases and controls may weaken the study’s power ta
detect true risk factors for AD and CvDem. The only
remedies to these problems are to maximize the number
of cases and controls in the study while minimizing
misclassifications by careful validation of disease in
cases and non-disease in controls by longitudinal follow-
up evaluations and autopsy in the case of death.
Endpoint musclassification problems are also important
in research and at the identification of risk factors for
CvDem. Since we envision CvDem as developing in
persons who have had strokes, the demonstration of an
association of CvDem with risk factors for stroke
should be no surprise. The more important question
imvolves what factors are associated with the develop-
ment of dementia given that one or more strokes have
already occurred. Possible factors might include
locations of the infarctions {s1ize of vessels involved;
architecture of vessels; embolism vs thrombosis), neural
reserves and necuropsychologic adaptability {possibly
associlated with education, occupation, handedness,
language facility, cogrmitive style), how large or
numerous the strokes are, and how rapidly additional
strokes develop (basic risk factors for stroke, especially
those tnvolved in multiple small strokes). The selection

of controls for such studies is as crucial as the selection
of cases.

Cross-national épidemiﬁlegic research
projects — Examples

WHO study of age-associated dementias ( program
on aging)

This project involves six countries: Canada, Chile,
Malta, Nigena, Spain and the United States. Its goals
are to define age-specific prevalence and incidence rates
for a rural and an wurban commumty n each
participating natton, for dementia of all causes, and lor
Alzheimer's discase and vascular dementia. The under-
lying scientific purpose of this cffort 1s to identify cross-
national, cross-community, and,'or urban rural diflerences
and patterns that may illuminate new risk factors,
thereby leading to an improved understanding of the
desclopment of these dlnesses.

The project s managed from the WHO Project on
Aeing office, located at the National Institute on Aging,
Bethesda, Maryland, and headed by Stelania Magan,
Scientific direction is provided by o Steering Commuittee
of international exvperts, and operation s coordinated
by the Studio Multicentrico Ttahane sulla Demenca, n
Florenee, Haly, headed by Luipt Amaducel,

. : , : 3.
key desien elements include the foHowmng™:

® At cach site, work will progress o three steps: (1)
stndardization, (2) prtot study, and (33 Giekd study.
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® The ficld «tudy will progress in three phases: Phase
I - population selection. enumeration, sampling, inter-
view to obtam risk {factor information. and testing of
partictpants with a dementia screening test, Phase 2-
confirmation of cogmting wnpairment by additional
participant testing and mterview of a proxy informant,
progressing to diagnosis of dementia with exclusion of
cases of depression and mental retardation; Phase 3 -
diagnosis of dementia subtypes (AD, CvDem, etc.).

® All instruments will be translated into the appro-
priate fanguage with individual test items adapted to
local cultural and education contexts.

® The dementia-screening test will be either the
Mini-Mental State Exam or the Information-Memory-
Concentration test, depending on the results of
standardization and pilot testing.

® For each community the target population will be
men and women aged 65 and older. both non-institu-
tionalized and institutionalized. The maximum accep-
table non-response rate has been set at 10%.

@ To enamine cross-site observer agreement, 30 case
records will be fully translated and subjected to
independent diagnostic evaluation at each site. Sumilar
case reviews using ‘ideotaped examinations and
interviews will also be carried out.

® The diagnosis of dementia will require that the case
fulfill both DSM-111-R and ICD 10 criteria.

® 100° of the partctpants who fail the Phase |
screening test and 10% of those who pass 1t will recetve
the Phase 2 evaluation.

® Phase 2 instruments will include the CAMDEX
neuropsychological examination and structured interview
with a proxy informant, an Activities of Daily Living
Scale, and a functional questionnaire.

® Borderline cases with cognitive mmpairment but

who do not fully meet diagnostic criteria will be re-
evaluated after 6 months.

® Subjects diagnosed as demented will be re-evaluated
alter one year to define the natural history of the disease.

® To estimate incidence rates and examine prospec-
tively ascertained risk factors, all non-cases will be

reassessed after one year by means of the same multi-
phase procedure.

@® In arriving at clinical diagnoses, test scores will be
interpreted with use of diferent age- and education-
adjusted cut points.

Major aspects of standardization have been accomphished
and the study is now in its pilot phase. Data from pilot
studies will be presenied in November 1992, The field
phase is expected to begin in spring 1993.
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Indo-US cross-national dementia cpidemiology study

This project 1s funded by a research grant from the
National Institute on Aging to the University of
Pittsburgh. It 1s a collaborative project with the Centre
for Ageing Research in India (CARI) located in New
Dclhi. The Principal Investigator is Mary Ganguli, with
CARI stalf members including Viyay Chandra (Co-
Principal Investigator), Lalit M. Nath, Arun Mehta,
Rajesh 8. Pande, and Sujatha D. Sharma. Long range
research plans include a community survey of dementia
in a rural community ncar New Delhi, with the
objective being 4 companson of rates, clinical patterns,
and correlates of dementing illnesses 1n that community
with similar information from an American community
near Pittsburgh where an epidemiologic study of
dementia has been underway for five years. Current
work is focused upon developing and testing instru-
ments and methods for the assessment of cognitive and
physical functioning. The 1mmediate goals are to
develop methods that will be acceptabie to the older,
residents of the community, that will provide vahd
measures of cognitive and physical functioning, that will
allow application of standardized diagnostic c¢niteria for
dementing ilinesses, and that will be comparable to the
instruments, methods, and criteria vsed in the US
project. Although illiteracy, cultural, and language
differences have posed very difficult problems, some
anticipated and others unexpected, excellent progress
has been made and candidate instruments in Hind are
being evaluated®”.

The EURODEM project

A conjoint, co-operative analysis of data sets from 12
selected epidemiologic studies in Europe during the late
eighties was recently carried out to examine cross-
national patterns of prevalence, and to assess risk factor
associations®®. The results of cooperative analysis with
pooled data showed the prevalence of dementia to be
slightly greater for men below age 75 and shightly
greater for women after that age. Although a rather
wide range in age-specific prevalence rates was
observed across studies, all 12 datasets showed an
approximately exponential increase in prevalence with
advancing age. The overall European prevalence values
for five-year age groups from age 60 to 94 years were
10, 1.4, 4.1, 5.7, 13.0, 21.6 and 32.2%. Several of the
research teams that cooperated In these analyses are
cusrently collaborating in further cross-national epide-
miologic studies of prevalence, incidence, clinical
course, and risk factors for dementia, AD, and CyDem.

The NI-HON-SEA-TAI project

This project i1s a cooperative effort to compare rates,
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clinical characteristics, risk factors and correlates of AD
and CvDem 1n Japan {(NI-), Honolulu (HON-}, Seattle
(SEA-), and Taiwan (TAI). The studies in Honolulu and
Scattle are focused on older Japanese-American
citizens. This will allow comparisons between Japanese-
ancestry persons still living in Japan, migrants to the
American maintand (Seattle), and migrants to Hawaii, a
site geographically and culturally intermediate between
Japan and the western world. The impetus for these
projects was the reported difference 1n rates of AD and
MID between the US and Europe and Asian nations
(see rates, above). The central goals are to determine if
these differences. can be confirmed using comparable
methods and, if so, to investigate the influences of
genetic factors, nutrition, culture, language, etc. on the
occurrence of these disorders. It is hoped that the
findings will shed light on the roles of genetic versus
environmental factors in the development and progression
of these diseases. The recent addition of collaborating
projects in Taiwan represents an underlying intent to
extend the methods developed mmtially for cross-
national comparisons between the US and Japan to
additional comparisons with other nations and cultures.
All of the fundamental instruments and methods 1n use
in this project were developed with this ultimate
intent®’.

The principal cooperating institutions include the
Radiation Effects Research Foundation (RERF, Hiro-
shima), St. Marianna University School of Medicine
(Kawasaki City), the Tokyo Metropolitan Institute of
Gerontology, the National Cardiovascular Center
(Osaka), National Taiwan University, Taipei Veterans
General Hospital, Kaohsiung Medical College, the
University of Washington, the Untversity of Hawaii and
Kuakini Medical Center, and the National Institute on
Aging. The Honolulu project began in March 1991 and
the Seattle project got underway in June 1992. A third
study began in 1992-93 in the adult health study
cohort of the Radiation Effects Research Foundation.
Preliminary surveys are beginning at two sites In
Taiwan. Instruments have been developed and pretested
at each of the cooperating sites, and at the National
Cardiavasculat Center in Osaka, the University of
Southern California, the University of Michigan, and
the University of Hawaii.

The following strategies to improve comparability have
been agreed upon by project collaborators;

@ Surveys will be done in community-representative
and/or fully defined, older populations without excluding
individuals residing in institutions, special  housing
situations, or long-term care facilities.

© An cffort will be made to assess patterns of in- and
oui-migration in study populations. Stable populations
will be used whenever possible,

CURRFNT SCICNCE, VOL. 63, NO. ¥, 25 OCTOBI R 1992

©@ The initial phase of surveys will involve an assess-
ment of cogmtive functioning of all participants. Results
will be used (by screening or stratification and sampling)

to define which persons will receive the algorithmic and
clinical evaluations.

© The Cognitive Abilities Screening Instrument
(CASI) will be used as the primary tool to measure and
characterize cognitive functioning. Persisterice of cogni-
tive impairment will be ascertained by administration of
the CASI at least twice.

Q© The fact, quality, and extent of cognitive and func-
tional deterioration will be assessed using the
IQCODE, a modification of the Blessed Dementia
Rating Scale, and a small number of questions asked of
a caregiver or proxy-informant related to recognition of
problems with memory and thinking,

© The process of dementia case-finding and diagnostic
categorization will take place in three phases: (I) an
inittal screening or bascline testing of cogmtive function,
(2) an algorithmic classification step based on a hmited
amount of highly standardized data, and (3) a clmical
evaluation corresponding to local standards-—without
standardization other than reference to DSMIIT or ICD
criteria.

© An effort will be made to substantiate diagnostic
categorizations by observation of the clinical course for
a period of at least two years, or by autopsy.

©@ All diagnostic categorizations will be essentially
based on DSMIII or ICD-10 definitions and critena;
however, certain modifications of these are anticipated.

© Data will be collected and analysed to aliow cross-
national comparisons of sex- and age-specific prevalence
curves for dementia (all-cause), Alzheimer’s disease, and
vascular dementia; although mild cases will be studied,
the principal cross-national compacisons will be of
severely and moderately demented persons.

©® Cross-national comparisons will be primanly
based on the algorithmic classification; for these
comparisons, the endpoints will be modcrate or severe
acquired, persistent cognitive impairment, with or
without evidence of cerebrovascular disease, and with
or without evidence of parkinsonism.

@ Compansons will be made independently at cach
site. between the algorithmic classification and the clinical
diagnoses of dementia, AD, GvDem, and mixed
AD/CvDem; patterns of these within-site relationships
will thon be compared across sites,

[n most surveys for dementia the study design involves
follow-up of iadividuals who futl a screening test, with
few or none of those who pass the test receiving a full
evaluation for dementia. This requires enther an
assumption that false negatives are neghigible (very high
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scnsitivity), or actual knowledge of sensitivity of the
specific screeming test at the cut-point used and in the
population in which it is wsed. Calculation of test
sensiivity based on panels of volunteer cases and
controls will not necessarily reflect the test’s sensitivity
in community surveys, since the cases tend to be more
clearly 11l and controls tend to be more clearly normai
than the cases and non-cases identificd during the
course of a survey. In Honolulu and Scattle, these
problems arc addressed by using the bascline CASI
score to stratify the population into three exhaustive
and mutually exclusive sampling strata (poor, toter-
mediate, and normal performance) from which random
samples are then drawn to receive the full dementia
evaluation. This strategy represents an alternative to the
standard screening test approach. By using sampling
fractions of 100%, 33%, and 7% in the three strata, a
sample is drawn that represents approximately 20% of
the baseline population, of whom approximately half
are poor performess, one-quarter are intermediate
performers, and one-quarter are normal performers. By
shielding the follow-up examiner from knowledge of the
individual’s basehne score it will be possible to examine
sensitivity, specificity, concordance of scores, etc.
without bias. By carrying out future analyses with the
use of sampling weights it will be possible to project
all results to the original population, thereby avoiding
the problem of uncertain sensitivity of a sereening 'wst.

What is the scientific rationale for cross-national
comparative studies of dementia?

The primary answer to this question is that cross-
national differences may provide clues concerning
causes and pathogeneses. Some differences in rates of
vascular dementia are to be expected, given that we
already know that substantial differences in stroke rates
and types of stroke exist between cultures and among
nations. It seems a reasonable assumption that preven-
tion of vascular dementia will follow automatically
when we prevent strokes, and that dementia, like other
clinical signs of stroke, is more a function of where the
stroke occurs {what brain tissue is infarcted) than of the
fundamental cerebrovascular pathology that underlies
the disease process. Further, we already know much
about the prevention of strokes, and the incidence of
many kinds of stroke has decreased precipitously around
the world during the last two decades.

In contrast, AD is conceptualized as expressing a
diffuse disease process whose determinants and patho-
genesis are poorly understood. We generally expect that
prevention of AD is likely to require prevention or
retardation of the underlying process. It also seems
likely that the underlying process is not a unitary
one, but is comprised of several subprocesses inter-
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el

acting in parallel and in sequence, with each such
subprocess being influenced by different genetic and
environmental factors, but with the [inal expression
being recognized as Alzheimer’s disease. Although it is
reasonable to look to epidemiologic research for clues,
research to date has illuminated very few risk factors—
in fact, only age, a family history of dementia, and head
injury have been consistently implicated as influencers
of the development of AD. Cross-national differences in
the prevalence or incidence of AD certainly represent very
promising avenues toward defining new risk factors,
and thereby toward understanding the pathogenesis of
AD.

1. Jorm, A. F., Korten, A. E. and Henderson, A §., Acta Psychatr.
Scand., 1987, 76, 465-479.

2. Graves, A. B. and Kukull, W. A, in Handbook of Dementing
ilinesses (ed. Morns, J. C.), Marcel Dekker Inc, New York, 1992.

Graves, A. (review).

3. Rocca, W. A.. Amaducci, L. A. and Schoenberg, B. S., Ann.
Neurcl, 1986, 19, 415424,

4. US Congress, Office of Technology Assessment, Losing A Million

Minds: Confronting the Tragedy of Alzheimer’s Disease and Other

Dementigs, Washington DC, US Government Printing Office,

April 1987.

Henderson, A. S., Br. Med. Bull., 1986, 42, 3-10.

6. Gurland, B, Copeland, J.. Kuniaesky, 1. et al. Mental Health
Problems of the Community Elderly m New York and London,
Haworth Press, NY, WM 30 M603, 1953,

7. Copeland, J. R. M., Dewey, M. E, Wood, N. et al, Br J.
Psychiarry, 1987, 150, 815-823.

8. Hasepawa, K., Homma, A, Sato, H., Aoba. A, Ima, Y,
Yamaguchi, N. and [tamt, A., Genatric Psychiatry, 1984, 1. 94—
105.

9. Kawano, H., Ueda, K. and Fujishima, M., Jpn, J. Med., 1990, 29,
261-265.

10. Japanese Minstry of Health and Welfare, Annual Report on
Health and Wellare, 1990-1991, January, 1992, pp. 185-197.

11. Molsa, P. K., Martula, R. J. and Rinne, U. K., Acta Neurnl.
Scand., 1982, 65, 541-552.

12. Evans, D. A., Funkenstein, H. H,, Albert, M. 8., Scherr, P A,
Cook. N R., Chown, M. 1., Hebert, L. E., Hennekens, C. H. and
Taylor, J. O, JAM A, 1989, 262(18), 2551-2336.

13. Bachman, D. L., Wolf, P. A, Linn, R, Knoefcl, J. E. et al,
Neurology, 1992, 42(1), 115-119.

{4. Sulkava, R., Wikstrom, J., Aromaa. A., Raitasalo, R., Lehtinen, V.,
Lahtela, K. and Palo, J., Neurology, 1985, 35, 1025-1029.

15. Zhang, M. Y., Katzman, R,, Salmon, D. et al., Ann. Neurol., 1990,
27, 428437.

16. Li, G., Shen, Y. C. Chen, C. H, Zbau, Y. W. et al, Acta
Psychiarr. Scand., 1991, 83(2), 99-104.

17. Liu, H. C., Tsou, H. K., Lin, K. N., Yan, S. H. et al,, Acta Neurol.
Scand, 1991, 84, 421-425.

18 Liu, C. K. Howng, S. L., Ueng, T. 8., Wang, F. M,, Lin, R. T. and
Chang, C., Kaohsiung J Med. Sci, 1992, in press.

19, Serby, M., Chou, ). C. and Franssen, E. H,, Am. J, Psychuatry,
1987, 144, 811812

20. Bachman, D. L., Woff, P. A., Lin, R. T, Knoefel, J. E,, Cobb, J. L,
Belanger, A. I, White, L. R. and Angostuno, R, ¥ eurology, 1992,
in press.

1. Katzman, R., Atonson, M. Fuld, P, Kawas, C. et al, Aan
Neurol,, 1989, 25(4), 317-324.

22 Morris, ]. C. and Rubin, E. H., Psychiatr. Chn. North Am., 1991,
14, 223-236.

b

CURRENT SCIENCE, vOL. 63, NO. 8, 25 OCTOBER 1992



DEMOGRAPHY AND EPIDEMIOLOGY

Special 1s5ue on

23, Teri, L., Hughes, J. P. and Larson, E. B,, J. Geronlol.,, 1990, 45(2),

24.

23.

26,

27

28.

33

34

335,

36.

37

38.
39.

4().

41.

4J.

41,

45.

16.

47,

4%,

3.
M.

M
P-4 ==

. Urakami, K., Adachi, Y. and Takahashi, K.; Arch. Neurol,

CGraves, A B White, T, Roepaell, T 13, Radler, BV,

PS8 63,

Molkd, P. K., Siko, E., Paljarvi, L., Rinne, I. O. and Rinne, UL K,
Acta Neurol. Scand., 1988, 77 (suppl. 116}, 89,

Farrcr. L. A., Myers, R. H.,, Cupples. L. A. et al., Neurology, 1990,
40, 395-403.

Tdwartds, 3. K., Latson, E. B, Bughes, . P, and Kuoxall, WA S,
Am. Geriatr. Soc., 1991, 39, 477-483,

van Duk, P. T., Dippel, D. W. and Habbema, J. D, J. Am,
Gerwlr. Soc., 1991, 39, 603-610.

Hier. D. B, Warach, J. D,, Gorelick, P. B. and Thomas, 1., 4rch.
Neurol,, 1989, 46(11), 1213-1216.

. Morumer, I. A 10 Demeniia and Normal Aging {eds; Huppert, b,

Rrayne, C. 2nd O'Connor, D), Cambridge University Press,
Cambridge, 1991, 1n press.

Henderson, A. S., Acta Psychiatr. Scand., 1988, 78, 257- 2775

. van Duoyn, C. M., Stijnen, T. and Hofman, A, Int. J. Epidenuol.,

1991, 20 (suppl. 2}, $4-812.

. Breitrer, J. C. §., Silverman, J. M., Mohs, R. C. and Davis, K. L.,

Neurology, 1988, 38, 207-212.

Pericak-Vance, M. A., Bebout, J. L., Gaskell, P. C. Jr. et al., Am.
J. Hum, Genet., 1991, 48, 1034-1050.

Farrer, L. A, Myers, R. H., Cupples. L. A, St. George-Hyslop.
P. H., Bird, T. D, Rosser, M. N. et al., Neurology. 1990, 40, 395-
403.

Bird, T. D., Lampe, T. H, Nemens, E. J. et al., Prog. Cin. Biol,
Res., 1989, 317, 229-234,

Tanzi, R. E.. Gusella, J. F., Watkins, P. C.,, Bruns, G. A, St
George-Hyslop, P, Van Keuren, M. L. et 4, Science, 1987, 238,
8R0-88&4,

Nee, L. E., Eldridge, R., Sundetland, T. et al., Neurology, 1987, 37,
359363

Cork, L. C., Am. J. Med Genet., {suppl ), 1990, ?"232-286
Wisniewski, K. E., Dalton, A. J., McLachlan, C.. Wen, G. Y. and
Wisniewskl, H. M., Neurology, 1985, 35, 957-961.

Heyman, A, Wikinson, W. E, Hurwitz, B. J., Schmechel,
Sigmon. A, H.,, Weinberg, T., Helms, M. 1. and Swift, M., Arm
Neurol, 1983, 14, 507-315.

Rocca, W. A. van Duyjin, C. M, Clayton~D. et al,
Epidemiol., 1991, 20 {suppl. 2), 821-27. {

Ine J

[9¥9,
46, 38-39.

Goldgaber, D, Lerman, M. 1, M-;:Bndgi. O. W. e dl, Sownee,
1987, 235, 877 BE0.

Gedye, A.. Beattie, B. L., Tuckko., H,, Hﬂrtun. A. and Korarck,
E.. J. Am. Gerwatr. Soc., 1989, 37, 970-973,

Mortimer. J A. and Pirozzolo, F. J., Der' Neuropsychol.,
745_279

Brayne, C. and Calloway, P., Aye Aqﬂnq 1990, 192}, 91 96,
Dartigues. ¥ F., Gagnon, M, Barberger-Gateau, P, Muazaux,
3. M., Commenges, D, Letenncur, L. aid Orgogoso, M, Newrodoig,
1991, 41 {suppl. 1), 322, . |

Bonawio, S, Rocca, W. A, Lipm, A, Luaiant, P, Turtu, |
Cavarzeran, Loand Amaducer, L., Newrofogy, 1990, 480 suppl 1),
6.
Colstwr, P

19835, 1,

1. and Wallace, R, B, ALP, 1991, K3), 215 20,

Kattner, § 3. Whate, L R, Farmer, MO EFL Wol/ o M, Kaplan, T,
Moes T Brody, 310 A and Femleth, M Chrame v [ 19X, J‘L
163 170, '

CPerl DB and Good, P f , Ann AL} Acad S 1991 6408 {1
CMartvn, C0N

Barker, 13 ), Osmuond, O
[ dwardson. § A and Lacey, R |

Varrs, 10 U
L dancer, 19N 1,80 62
van elle,

54.

5S.

36.

57.

58.

39.

60.
61.

63.

64.

63.

66.
67.
68.
69.

70.

73,

74.

73.
76.

77

Ek

9.

(.

B2l

83

84

KA,
Wiy

nl.

. Karasava, K., Kawashuma. K. and Kasahara. H

b,

G. and Larson, E. B, J. Chin. Epideminl., 1990, 43, 35-44,
Wettsten, A., Aeppli, J., Gautschi, K. and Peters, M., fnt. Arch.
Occup. Environ, Health, 1991, 63, 97-101,

Diaghostic and Statistical Manual of Mental Disorders, Thurd
Edition, Revised, The American Psychiatric Association, Washin-
gton DC, 1987,

McKbann, G, Drachman, D, Folstem, M. et af,
1984, 34, 939944,

NINCDS AIREN criteria for CyDem being developed under the
gmdance of G. Roman, NINDS, NIH. Bethesda, MD.

Chut, H. C,, Victoroff, J. I, Margolin, D, Jagust, W, Shankle, R.
and Katzman, R., Neurology, 1992, 42, 473-4%0.

Rosen, W. G, Terry. R. D., Fuld, P. A, Katzman, R. and Peck,
A., Ann. Neurol,, 1980, 7, 486--48R.

Berg. L., Psychopharmacol. Bull,, 1988, 24, 637-639.

Fisdorfer, C., Cohen, D., Paveza, G. J, Ashford, J W. et al, Am.
J. Psychatry, 1992, 149(2), 190-194.

Neurology,

. 1In Proceedings
of World Psychiatne Association Regional Symposium, Jupanese
Society for Psychiatry and Neurology. Tokyo, 1982, pp. 285-28%.
Welsh, K. A, Butters, N.,, Hughes, J. P, Mohs, R (. and
Heyman, A, Arch, Newrol, 1992, 49, 448-452.

Hasegawa. K., {personal commumcationy).

Anthony, }. C., LeResche, L., Niza, U, von Korfl, M. R, and
Folstemn, M. ¥., Psychol, Med,, 1982, 12, 397408,

Thal, L. J.. Grundman, M. and Golden. R, Newrology, 19%6, 36,
262-264.

Pleilfer, E., J. Am. Geriarr. Soc., 1975, 23, 433441,

Teng, E. L. and Chul, H C.. J. Chi. Pacdigirn, 1987 48, 314 3K
Schwamm, L. H., Van Dyke C, Kiernan, R. J.. Merein, E. L. and
Muecller, J.. Ann. Inrern. Med,, 1987, 107, 486 491,

Jacobs. J. W.. Bernhard. M R | Delgado. A and Strain, [ J.. {un
Intern, Med., 1977, 86, 4046,
. White, H. and Davis. P. B.. J. Gea. Tntern, Med 01990, §, 438 443,

. Roth, M., Tym, E., Mounyoy, C. Q.. Huppert, F. A er ol Br J.

Psychiatry, 1936, 149, 693-709.

Copeland, J. R. M., Dewey, M E. and Gnfliths-Jones. H. M.
Psychol. Med., 1986, 16, 89 99,

Copeland, J. R, Dewey, M. E. and Saunders. P L
Psychiatey Chin, Newroscr, 19910 240, 212 217

Teng, E. et of.. and White. L. ef of ((manuscripts mn prepacatien
Jorm. A. F. and Jacomb. P. AL Puchel Aedo 1953019
{015 1022

Jorm, A. F. and Korten. A F., 8r. J. Pyvidluairy,
213,

Molsa. P. K., Paljanvi. L. Rinne, J. O, Rinne, U Koaad Saho T
I Neourol, Newosarg, Psvchitarry, 1985, 38, 1035 1090,

Todorov, A B, Go, R, C. P, Canstantinadis, § and Llston. R €
J. Newarol. Sci., 1975, 26, 81 YN,

Kokmen, T. Olond, K. PLoaad Okazak, HL
426 430

Jellinger, K. Danwdeash, W
Aol Sor, 19RO 95 21y 288,

Boder. F L opez, O Uand Mooy, B N enrokan, 1IN 39, 70 79
Mendes, M. by Mastie A R, Sung, J Hoand brev. W 1L
{{chewmer iy vy Poord ) 1992, 6, 35 J3
Amaduect, |, Baldereso i, M . Aliio, MNP 1*1"1"'~
PoMapen S oand Tovakh, Yo Tgng, T3, 89 Yo
Cangul, N (pessenal communcalion)
Podian, A, Rocae, WAL Brayne, ©
1991, 20 T T4R

White, || (personadd commucationd

drch

FORN, 1R M

Nenrofoegy, 19NT. X7,

Fischer, I oand Gabrwel, 1

v, INenain,

et oal Ine O F padionnd,

_____—_______.————-——————_'—————-—————""-————_—_'_

34

CURRINTSCUENCE VOL 8 NGy 5 23 O0 OB R B



