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ABSTRACT. By the year 2025, 68% of the
world’s population aged 65 and above, nearly

277 million people, will be residing in devei-_

noping countries. The less industrialized na-
tions have been the least studied to date, and
may vield significant new information about the
etiology and risk factors for Alzheimer'’s disease
(AD) and other dementias. Although it is read-
ily apparent that cross-national and cross-cul-
tural comparisons are desirable, these can be
meaningful only if based on comparable
methodology. In this work we will discuss some
general conceptual and methodological issues
regarding epidemiological studies of demen-
tia in developing countries. The topics dis-
cussed include community-based screening for
dementia, screening instruments and their ap-
plication in cross-cultural studies, steps in stan-
dardization of new or modified neuropsycho-
logical tests. and some special considerations in

studying uneducated/illiterate populations.
(Aging Clin. Exp. Res. 6: 307-321, 1994)

INTRODUCTION
By the vear 2025. 68% of the world’s popu-

lation aged 65 and older, nearly 277 million
people, will be residing in developing countries
{1). A few publications in literaturc and a larger
oody of anecdotal information from non-Western,
less industrialized countries, e.g., India (2) and
Nigeria (3), suggest that Alzheimer's disease (AD)
is unusual in these countries, and that the patho-
logical changes characteristic of this disease are
rarely found in autopsy brains (4, 5). The extent
to which these findings are representative of the
general population is unknown. Large commu-
nity-based epidemiological studies have yet to
be published from these countries with the ex-
ception of the People's Republic of China (6).
The less industrialized natioris have been the
least studied to date, and may yield significant
new information about the etiology and risk fac-
tors for AD and other dementias. In 1988 the
National Institute on Aging (U.S. Department
of Health and Human Services) announced a
programme on cross-national investigations of the
epidemiology of AD in consideration of the fact
that: “Other countries, cultures, ethnic or popu-
lation groups, with different exposures and habits,
may offer clues to the etiology of the disease that
are not apparent in Western industrialized na-
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tions. The need to search moré aggressively and
widely for potent modifiable risk factors requires
movement beyond national boundaries” (7). Sev-
eral potential research questions were addressed,
including age-specific incidence and prevalence
rates of AD in defined community-residing pop-
ulations, and whether these rates varied accord-
ing to geographic, genetic. ethnic, socioeco-
nomic or other characteristics of countries or
regions, or by sex, educational level, dietary
habits, injuries, exposures, or other characteris-
tics between countries or within countries in dis-
tinct subpopulations.

Differences in dementia occurrence rates in
various societies will help to indicate where to
search for risk factors and etiological clues (7, 8).
If the prevalence of AD is similar to that in de-
veloped countries, the developing countries, with
their increasing life-expectancy, must prepare
_ for an “approaching epidemic” (9) of dementia
“such as that now emerging in the developed na-
tions.

If the overall prevalence of AD is in fact lower
than that in the West, it must still be determined
whether age-specific prevalence itself is low or
whether lower overall prevalence is a function of
currently shorter life-expectancy in developing
countries. If age-specific prevalence is low, it re-
mains to be seen if the age-specific incidence of
new cases is also low, or whether it is equal. but
prevalence is lowered by the higher case fatality
ratio in the developing countries which shortens
the duration of AD. Furthermore, whether or not
the rate difference apply to secondary dementias
as well must be determined. It has been reported
that these other dementias may be as or more
common in India than in the West (2).

Finally, it is important to determine the amount
of rate variation accounted for by selection factors
and other methodological differences. Such dif-
ferences must be identified and limited, if not
eliminated, if we are to develop a more useful un-
derstanding of the global epidemiology of AD.

Although cross-national and cross-cultural
comparisons are desirable, these must be based
on comparable methodology if they are to be use-
ful. Operationally defined and reproducible di-
agnostic criteria are required, as well as reliable,
sensitive screening instruments. These measures
must be as unbiased as possible by culture, edu-
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cation, and socioeconomic status. To be practical
in a large number and variety of countries, mea-
surement tools should lend themselves to reliable
administration by paraprofessionals and trained
non-professionals. Comparisons with existing
studies in Western nations will be facilitated by the
use of measures identical or similar to those al-
ready employed in such studies. It cannot, how-
ever, be assumed that the validity of these mea-
sures is equal in all populations. Whether cross-
cultural comparisons are based on data from
previous, ongoing, or new studies specifically
designed for such comparisons, or from a com-
bination of new and ongoing studies, decisions
about the measurement of critical variables should
not be made lightly.

In this work we will discuss some general con-
ceptual and methodological problems regarding
epidemiological studies of dementia in developing
countries In subsequent publications we will re-
port the results of our Inde-' 'S Cross-Mational
Dementia Epidemiology Study. The present work
is divided into five parts: Part 1) briefly summa-
rizes previous cross-cultural/national studies of de-
mentias; Part 2) lists some methodological prob-
lems regarding studies of dementia in developing
countries; Part 3) discusses community-based
screening for dementia, including screening in-
struments and their application in cross-cultur-
al/national studies; Part 4) describes the steps in
standardizing new or modified neuropsycholog-
ical tests: and Part 5) discusses some special
considerations regarding illiterate populations.

PREVIOUS STUDIES REPORTING
CROSS-CULTURAL/NATIONAL AND
ETHNIC COMPARISONS OF DEMENTIAS

Japanese and Russian publications show a
significant prevalence of vascular or multi-infarct
dementia (MID) over AD, while all other studies
show either an excess of AD or no difference
(10, 11). The preponderance of vascular de-
mentia over AD is consistent with the higher
stroke rate in Japan (12-14). Serby et al. (15) al-
so reported more MID than AD in an American-
Chinese nursing home population, although
Zhang et al. (6) reported that AD was the pre-
dominant cause of dementia in an elderly Chinese
population in Shanghai. Schoenberg (16) found




higher age-adjusted prevalence rates of severe de-
mentia in African-Americans than in Caucasians
in Copiah Ccunty, Mississippi, with the pre-
porderant cause being AD. Treves et al. (17)
suggested that the incidence of “presenile de-
mentia” in Israel was higher among Ashkenazi
Jews than among Sephardic Jews. Secondary de-
mentias were more common than AD in a small
sample of Cree Indians (18) in Canada.

It has been argued that the total prevalence of
dementia in the community may be lower in
developing couniries than in the West because
life-expectancy in general is shorter and demen-
tia itself is a cause of premature mortality (19). In
industrialized nations, it has been hypothesized
(20) that the prevalence of dementia is higher in
communities where demented elders are less
likely to be placed in nursing homes. As the
practice of institutionalizing relatives is socially un-
acceptable in most deveioping countries, and
there are usually no long-term care institutions,
their total prevalence of dementia may be high-
er.

Vascular dementia is associated with a shorter
survival rate than is AD (21). Although there is a
significant risk of dementia after stroke (22),
high acute mortality from stroke may in fact re-
duce the prevalence of vascular dementia in de-
veloping countries. Causes of dementia less com-
mon in the West, e.g., hypothyroidism, B, and
other vitamin deficiency, neurosyphilis, protein-
calorie malnutrition, may be much more preva-
lent in the poorer and medically underserved
rural populations. In the developing world alcohol
and tobacco use is quite different in nature and
extent from that seen in Western societies. Oc-
cupational exposures are different and much
less stringently regulated. Infectious diseases
(e.g., malaria, tuberculosis, hookworm infestation
causing chronic anemia) continue to be prevalent.
Chronic diseases in the elderly are less uniform-
ly and aggressively treated than in the West.
Any of these factors may affect the prevalence
rate of secondary dementias in the community.

There may also be considerable difference in
the course and outcome of dementia between the
developing and Western countries. While the
rural poor in developing countries do not usual-
ly seek help for dementia. it is a common phe-
nomenon in private urban practices of neurolo-
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gists and psychiatrists. This discrepancy may re-
flect not only referral bias. but also perhaps sur-
vival bias among the poor. The community's
expectations of the elderly are low. and many po-
tentially treatable sources of disability. including
memory loss, are tolerated as part of normal
aging. As a result, there is under-reporting and
non-intervention even when the latter might car-
ry a major benefit, such as in some secondary de-
mentias. potentially leading to worse outcomes.
On the other hand. care-giving is uniformly pro-
vided by families. eliminating the adverse effects
of institutionalization.

METHODOLOGICAL APPROACHES IN
STUDIES OF DEMENTIA IN DEVELOPING
COUNTRIES

Epidemiological studies of dementia in devel-
oping countries raise many methodological issues:

(1) Well-defined study populations are rarely
available with adequate numhers of elderh; nec-
ple. the group at highest risk for dementia. Thus.
although cases may be identified, population-
based indices of disease occurrence cannot be cal-
culated.

(2) Many elderly people do not know their
exact ages and may give differing ages at differ-
ent times. Since the incidence and prevalence of
dementia increases exponentially with age. lack
of information on age affects reporting of age-
specific rates.

(3) A fatalistic attitude about aging and resig-
nation to ill health in old age makes the elderly
and their families reluctant to seek medical help.
Thus hospital statistics substantially underreport
dementia.

(4) Limited qualified medical personnel who are
generally over-worked and inadequately trained in
geriatrics will rarely spend time to detect de-
mentia or to come to a diagnosis of AD.

(5) Since potential cases of AD rarely seek
medical help, and may not be properly diag-
nosed when they do. reliable data can only be ob-
tained from door-to-door screening of an entire

- community This requires s:ibstantial time and ef-

fort.

(6) An adequately standardized instrument is
seldom available for screening an entire com-
munity by lay health workers. Instrument stan-
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dardization requires a major investment in time
and money before a study can be carried out in
such a population.

(7) Early diagnosis of AD is essential if the
incidence rate is to be established. This remains
a difficult task world-wide.

(8) Early mortality in patients with AD (usually
from pneumonia. hip fractures. or diarrhoea)
makes advanced cases a rarity in the community.
These cases are usually the most “apparent”
and identified in prevalence surveys. The lack of
such cases leads to the erroneous belief that the
prevalence of dementia is “low".

(9) Detailed, reliable family history of illness is
rarely available making it difficult to study possi-
ble risk factors.

(10} Medical records are virtually non-existent
and rarely mention dementia or cognitive dys-
function, and exposure to risk factors is poorly
documented. Retrospective studies therefore,
are not informative. .

(11) The currently elderly cohort in mo2 '3-
veloping countries is not highly educated and
may contain a substantial proportion of illiterate
individuals. Such persons may be the least likely
to recognize and seek help for memory loss. In
addition, they pose particularly difficult chal-
lenges for the diagnosis of dementia. as will be
discussed later.

(12) Sampiles used for cross-cultural/national
comparisons vary in their source. ranging from
“convenience samples.” and speciality clinics or
ward populations to community samples. It may
not be possible for all centres in a cross-cultural/
national study to sample in exactly the same
way. but differences should be carefully examined
to determine their potential impact on the results
of the study.

Meaningful epidemiological estimates and
comparisons require that samples be represen-
tative of the population from which they come
and to which the resuits will be generalized. Ran-
dom samples, stratified or otherwise. will provide
the most valid information: however. in countries
where there is no readily avail:ble master \ist of
all citizens, a door-to-door census of the target
population will be necessary before such a sam-
ple can be drawn. Additional problems arise.
for example, when dwelling units do not have
street addresses or are widely scattered over a
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large geographic area. If resources are adequate.
it may be feasible to select a community for
study and sample all households. Ideally, a com-
munity with low rates of in- and out-migration
should be selected. In developing countries, sea-
sonal and recreational travel by the elderly is
likely to be low. making them potentially available
for study all year round. Care must be taken
not to introduce a systematic bias into the sample
by excluding subgroups that are more difficult to
reach. Required sample sizes should be estimat-
ed on the basis of calculations of the statistical
power needed to test the hypotheses of interest,
in consideration of the projected prevalence and
numbers of variables to be examined.

(13) An advantage of conducting epidemio-
logical studies in developing countries is that the
elderly population’s rates of ‘cooperation with
research, particularly if it includes some degree of
free health care, is likely to be high compared to
that seen in developed countries. Etnicai stan-
dards must be maintained during recruitment,
so that advantage is not taken of an elderly in-
dividual's lack of education and sophistication.
Consent forms should be locally comprehensible
and be read and explained to subjects who can-
not read or understand them. In some tradition-
al societies. it is preferable to obtain consent to
participate not only from the potential subject but
also from the head of the household. appropriate
community leaders. etc.

(14) Incentives for participation should be at-
tractive but not such as to be coercive or cause
resentment within the community. Sometimes in-
centives provided to the elderly are appropriated
by other family members. Investigators must be-
come familiar with local concerns, customs, and
preferences.

COMMUNITY-BASED SCREENING FOR
DEMENTIA

Cognitive decline

Cognitive decline. characteristic of dementia.
is measured objeclively by standard neuropsy-
chological (cognitive) tests. preferably at two or
more points in time. In the absence of prospec-
tive data. cognitive impairment is operationally
defined for prevalence studies as test perfor-
mance below a specified level or cut-off score




(cutpoint). However, factors other than dementia
can affect cognitive test performance. Cogni-
tive functioning is a product not only of brain
structure and physiology, which it is assumed
do not vary between populations, but also of
knowledge base. acquired skills. etc.. which are
clearly affected by culture and education. It is
therefore difficult to measure “brain function-
ing" independently of the effects of culture and
education. Tests of general and specific cognitive
functioning which are standardized in. and ap-
propriate for, members of one culture may be in-
appropriate in another. Thus, when selecting or
designing cognitive tests to detect dementia in a
given population. the scope of the cognitive
function(s) being measured should be the over-
riding consideration guiding the form and content
of the task. Floor effects (majority of popula-
tion performing close to the minimum score)
can affect the usefulness of the test as a screen-
ing tool for dementia; ceiling effects {majority of
population achieving close to the maximum pos-
sible score) may be less problematic for detecting
dementia but do not allow optimal grading of per-
formance. Norms for the test(s) should be known
or established for a given population before the
test is used to separate potentially “abnormal”
(e.g., demented) persons from their "normal”
peers.

A relared issue is the difficulty. even in well-
studied populations, of distinguishing the effects
of “normal aging” from those of incipient or
mild dementia (23, 24); screening for moder-
ate and advanced cases of dementia is easier. Test
performance can also be influenced by environ-
mental influences (such as distractions. drug ef-
fects, etc.) and random fluctuation: these fac-
tors can be detected by the experienced clinician
but not by lay workers during population screen-
ing. Sensitivity and specificity of cognitive tests
are therefore critical issues in dementia screening,
particularly in (prevalence) cross-sectional studies
in which cognition is assessed only once.

The challenge for screening is aven greater in
incidence (prospective) studies. To identify po-
tential new (incident) cases. repeated evaluations
are required to document transition from normal
to impaired. The measurement tools must be
sensitive to detect subtle and early changes over
time; and norms for change must be determined.
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Functional decline

Scores on cognitive tests should also be viewed
in the context of their clinical significance. The
DSM-III-R (25) diagnostic criteria for dementia in-
clude the requirements that impairment be pre-
sent in at least two cognitive domains. including
memory. and that the impairment be sufficient to
interfere with normal social and occupational
activities. Such interference with daily functional
ability may help to distinguish between dementia
and normal aging, as well as between “true”
cognitive impairment and impairment limited to
performance on tests. Ideally, therefore. screen-
ing for dementia should have a two-pronged ap-
proach, and be aimed at detecting both cognitive
and functional disability. However, functional
ability (activities of daily living or ADL) screening
is a complex issue. since disability is a function of
two highly variable factors: the individual's pre-
vious ability, and the demands of his/her daily ac-
tivities. If there ig co-existing physical disability
(e.g., blindness or arthritis) which can by itself in-
terfere with functioning and is not optimally cor-
rected or treated, as often happens in developing
countries. it can add to the impairment due to de-
mentia. It may be difficult to distinguish between
disabilities due to cognitive deficit and those re-
sulting from co-existing physical impairments:
however. these distinctions should be attempted
when rating the severity of dementia. Further-
more. ADL scales developed for one popula-
tion may be grossly inappropriate for another,
particularly in comparisons between developed
and developing countries. While ADL should be
measured in potentially demented subjects. it
may be ineffective as a screen for dementia and
less than meaningful in direct cross-cultural/na-
tional comparisons. These issues will be ad-
dressed further in a separate manuscript (Fillen-
baum et al.. in preparation) on the development
of an ADL scale for an elderly rural population in
India.

COGNITIVE SCREENING
INSTRUMENTS

Since resources do not exist to provide skilled
clinical evaluation for dementia to all elderly in-
dividuals. some kind of screening process is re-
quired to set apart those who appear to require
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such an evaluation. The primary function of a
screening instrument is to identify individuals
with the highest probability of having the disorder
of interest (in this case, dementia). Those who re-
sult “positive” must then undergo one or more
levels of increasingly definitive assessment which
serve as the “gold standard™ diagnosis for the dis-
order. Expert clinical manpower is usually re-
served for evaluating those referred. on the basis
of screening results, for definitive diagnosis.
Where resources are limited. as in developing
countries, screening is often carried out by non-
professionals or paraprofessionals. Screening
instruments which are to be utilized by lay health
workers, for example. must be sufficiently stan-
dardized and structured. ard screeners adequately
trained. to ensure reliable and valid screening.
To avoid “missing” even a single case of de-
mentia, the instrument will probably select a
large number of non-cases (false positives). For
any given disorder in a given situation. it is nec-
essary tn weigh the relative cost of missing a
case (i.e., false negative) against that of providing
the detailed assessment of a non-case (i.e., a
false positive), i.e., to decide on the appronriate
balance between sensitivity and specificity. A
cutpoint on the screening instrument must be se-
lected based on this decision, which itself is
largely predicated on the availability of resources.
Screening is usually accomplished by means of
a global cognitive scale. such as the Mini-Mentai
State Exam (MMSE) (26). the Short Portable
Mental Status Questionnaire (SPMSQ) (27). or
the Blessed Information. Memory. Concentration
test (IMC) (28). The MMSE is perhaps the most
widely used. having been modified and translat-
ed into Chinese. Finnish (29), Korean (30).
Japanese (31). Yoruba (31). Spanish (32), Cree
(33), and Hindi (34). Although the translated
versions of these instruments have been pub-
lished. the effects of adaptation and translation on
the psychometric properties of the revised in-
strument have not, to our knowledge. been re-
ported except for the Hindi version (34). The re-
sults of studies using these modified instruments
may thus not be completely comparable with
one another.
A global or general mental status scale has the
obvious advantages of being relatively quick to ad-
minister. and of tapping several relevant cognitive
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domains. albeit briefly. The sensitivity and speci-
ficity for dementia of such a scale. when used as
a screen in a given population. will depend on the
distribution of scores in that population and the
cutpoint(s) selected for use in that population. It
is possible that different cutpoints on the same
scale can be used for different populations or dif-
ferent subgroups (e.g.. educational strata) of the
same population (6).

The use of additional tests, tapping a larger ar-
ray of cognitive functions, would be more time-
consuming but also allow more detailed char-
acterization of cognitive functioning than would
a single global scale. Thus, it would be expected
to increase sensitivity, although at some cost to
specificity. However, in a rural community-based
study in the U.S. (35, 36). the use of a wider ar-
ray of tests. with population percentile-based
cutpoints. was found to increase sensitivity (over
the MMSE alone) without decreasing specificity.
In the same population, it has been found that ad-
justing test scores for level of education, as sug-
gested by Kittner et al. (37), did not affect sensi-
tivity and specificity overall: however, it improved
sensitivity slightly in the most educated subjects
and improved specificity in the least educated sub-
jects (Belle S.H.. personal communication). Thus.
the same test score may have different implica-
tions in different population groups.

CROSS-CULTURAL / NATIONAL
COGNITIVE SCREENING STUDIES

Several planned and ongoing cross-cultur-
al/national studies [Ni-Hon-Sea (31), Ibadan-In-
dianapotis (31), WHO Age-Associated Dementia
project (38). WHO Mental Health Program. (per-
sonal communication. Ustin T.B. to Ganguli M.)]
were designed as de novo comparative studies,
with screening batteries developed for the specific
purpose of comparing different populations.
Such projects are ideal because the design and se-
lection of tests is thus limited to those which
can be used simuitaneously in all the target pop-
ulations Such multi-centre nroiects are verv ex-
pensive and require massive etforts to organize.
coordinate. and monitor. In more restricted cir-
cumstances. it might be practical to design add-
on studies to ongoing projects as resources be-
come available. Lessons learned from the origi-




nal study (e.g., about sensitivity and specificity of
different tests) can be applied to the add-on pro-
ject. The disadvantage is that tests already in
use in the original study may not be suitable for
the add-on study because of cultural/linguistic and
educational differences between the two popu-
lations. Thus, the tests may require some de-
gree of modification.

Regardless of whether a cross-cultural/na-
tional study is being designed de novo or as an
add-on project, certain conceptual considera-
tions apply to the design of the cognitive screen-
ing battery. The requirements for developing
such instruments are several.

1) They should have acceptable levels of sen-
sitivity and specificity for dementia. If the re-
sults of different studies are to be compared and
diverse instruments are being used in these stud-
ies, these must have the same sensitivity so that
the proportion of total cases identified is identical.
Variation in specificity is acceptable and does
not affect the final prevalence rates.

2) They should be reliable and valid when ad-

ministered by individuals likely to be er.oyed as
field staff (screeners or testers) for the study.

3) They should be as “fair” as possible to the
culture/ population to be studied.

4) The tests should, after modification, con-
tinue to be psychometrically sound.

5) Finally, they should facilitate meaningful
comparisons between or among the different
populations being tested. This last objective may
be the most difficult to achieve.

Translation of the tests into a different language
is, in some ways, the easiest modification. The es-
sential steps are translation of the tests and in-
structions by one bilingual group and back-trans-
lation by another to ensure accuracy. This is
followed by pre-testing in representative sub-
groups of the target population to ensure that the
test and instructions are understandable. The
pretesting also allows dialectical variation to be ad-
dressed and draws attention to other logistic and
conceptual issues which might pose obstacles
to screening of the given population.

Ideally, the test or test batteries used in the two
populations should be idemtical. When ihis is
not practical, they should be analogous, that is,
they should tap similar cognitive domains using
tests of analogous difficulty which involve, where
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possible, similar task demands. In doing so. the
initial step should be an a priori. conceptually
sound attempt to distill the cognitive functions
tapped by each test and, particularly, to identify
the cognitive impairment or weakness that typi-
cally limits a subjects’ ability to perform the task
in question. Thus, for example, the task of oral
repetition (immediate learning and delayed recall)
of words presented in a printed list involves func-
tions including visual acuity, literacy, bucco-facial
praxis, etc. However, the limiting factors in per-
formance in an average elderly individual are
impaired immediate (primary) and recent (sec-
ondary) memory, i.e., the test is primarily one of
memory and not of visual perception, reading
ability, or speech. In modifying the word list recall
test for use in a study of an illiterate popula-
tion, the primary aim should be to ensure that
memory function remains the main factor de-
termining the test performance. Thus, the words
can be read to the subject, rather than requiring
him/her to read them, without interfering too

_greatly with the geal of testing memory.

The next step'is to check how well the tasks
have been matched by observing individuals in the
target population perform the task, listening to
their feedback, and examining their scores. If
preliminary observations and data suggest that
these subjects are achieving lower scores be-
cause of some difficulty other than the cognitive
function of interest, testers should evaluate if
the test can be modified in some other way or if
it should be deleted from the battery. If the for-
mer is the case, the prime consideration should
remain ensuring that the modification still permits
the desired cognitive assessment; and if the latter,
the question becomes whether a different test of
the same cognitive function(s) should be substi-
tuted, or whether dementia can be effectively
screened for without assessing the function(s)
tapped by that particular test.

In some cases where the task demands have
been rendered as similar as possible, the distri-
bution of scores in the two populations may still
be markedly different. At this point, it would be
reasonable to attempt to change the difficulty of
the task-without changing its character.

The instruments should be pre-tested and
modified as many times as necessary, in suc-
cessive small groups of elderly subjects, until the
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tests appear to have the desired levels of difficulty.
acceptability, and comprehensibility. They should
then be pilot-tested in a representative sample to
determine the distribution of scores on each test
in the population, and to compare this distribu-
tion among the different cross-cultural/national
populations being studied. Essentially. it is de-
sirable to secure score distributions sufficiently
similar that the range of measurement is similar
in the various groups being compared. By “sim-
ilar scores” in this context we do not mean that
scores need necessarily be numerically equal on
all tasks. since, as White (39) points out. scores
can be calibrated separately for different cultural
settings just as they are frequently adjusted for dif-
ferent educational levels or age groups. For ex-
ample. when testing praxis in illiterate subjects
who have never used writing implements. it is un-
realistic to score their drawings by the same
standards developed for those with a formal ed-

reliable operational criteria can be developed
based on normative data from the same popu-
lation. Scoring criteria can be made less strict for
such a population, but should not be loose and
open to a variety of interpretations. In particular,
floor or ceiling effects should not be more marked
in one or other population because they will
hinder attempts to define comparable cutpoints
in the two populations at the lower or higher
ends of the distribution.

If possible. an attempt should be made to test
the validity of the modified tests by administering
them to groups of non-demented, mildly de-
mented, and moderately demented individuals.
Scores on the tests should be able to discriminate
among these groups. However, it may be difficult
in developing countries to assemble a large
enough sample of already diagnosed cases of
dementia with varying levels of severity. In this sit-
uation. it becomes necessary to depend on the
known validity of the original tests, the face va-
lidity of the modified tests, and the determination
of norms on the modified tests in the standard-
ization sample.

Once these requirements have been met, the
screening instrument can be fieid-tested in a
larger standardization sample, along with the
"gold standard” diagnostic evaluation. so that
sensitivity and specificity can be determined and

314 Aging Clin. Exp. Res.. Vol. 6. No. 5

optimal cutpoints selected for the final survey, as
discussed in the next section.

In matching test batteries in this way, the im-
plicit assumption is that the underlying structure
of cognition is similar in the two populations, and
that differences in their test performance re-
flects the varied degrees to which basic cognitive
skills are developed through education, culture,
and the demands and customs of the two envi-
ronments in which the populations live. In this re-
gard, a particularly difficult problem is posed by
elderly populations in developing countries which
are illiterate and without formal education.

STANDARDIZATION OF NEW OR
MODIFIED NEUROPSYCHOLOGICAL
TESTS

Once the initial format and content of the
test have been selected, the next objective is to
standardize the test. i.e.. to assure "uniformity of
procedure in #Aministeririg and scoring the test”
(40). Several practical issues must be addressed.

Test content and format

The final version of the test may not be deter-
mined until pre-testing has established the best
possible form and content, as discussed in the pre-
vious section. However, if the preliminary data are
to be meaningfully examined, it is important that
all testers are administering the test in exactly
the same manner regardless of the stage of the
project. To ensure this, each step should be doc-
umented in detail in an Operations Manual which
is revised as modifications are made. Depending
on the level of education and experience of the
field staff, the manual should be extremely explicit,
providing a virtual “script” for test administra-
tion to maximize inter-rater reliability. Deviation
from the script should be discouraged.

Instructions to subjects

Instructions to be given to subjects during test-
ing should be carefully developed and standard-

—ized 'Jreducated subjects who have never been

subjected to test-taking situations may not un-
derstand the importance of listening attentively to
instructions and following them exactly. Thus
they may misunderstand the task, or give vague
responses or answers which, though socially ap-




propriate. are unscorable. With such popula-
tions it is better to assume that the task is novel
and provide concrete and explicit instructions.
This should be followed by examples which are
not scored but allow the tester to determine
whether the subject has understood the task,
before the actual test is given.

With a population of largely illiterate rural el-
derly subjects in India, we have found it useful to
begin the testing session with polite conversation.
followed by a “dummy test” which is not scored.
The dummy test serves to get the subject into test
“set” or "mood”, helping him/her to compre-
hend that this is a new type of social situation
where specific choices must be made and precise
answers given. The dummy test should be or
appear to be a real test, but one with a high
probability of correct responses to provide the
subject with early success and allay initial anxiety.
In addition, we have developed various cueing de-
vices to help subjects orient themselves to specific
tasks. [hese will be described in a subsequent ar-
ticle. All such instructions, as they are devel-
oped through pre-testing, should be documented
in the Operations Manual.

Instructions given to the tester

These should cover the manner and rate of test
administration, timing, verbal and nonverbal
commur..cation. allowable prompting. repeti-
tion, encouragement, clarification. etc. Such de-
tails should also be documented in the Operations
Manual which should be revised and updated
on an ongoing basis, and used for training and re-
training of field staff (testers). If the project re-
quires translation of the tests into a different
language, field staff should obviously be fluent in
the language of the target population. It may be
necessary for the Operations Manual to be writ-
ten in this language as well.

However, a certain amount of judgement will
have to be exercised by field staff in individual sit-
uations. This will improve with experience, but
initially it must be developed through extensive
training, role-playing, and supervision by a skilled
clinician, preferably a neuropsychologist.

Since subjects will probably be anxious and
somewhat bewildered by the prospect of being test-
ed, testers must specifically be taught to be patient
and provide courteous reassurance rather than
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provoke further anxiety. Field staff may acquire el-
evated social status in the community and should
be firmly cautioned against appearing arrogant or
domineering. Their objective should be to coax the
best possible test performance from each subject
without deviating from the prescribed format or
providing unauthorized “help”.

Test scoring

Each test should be scored in a manner which
is valid, internally consistent, and allows a rea-
sonable range of scores to emerge in the popu-
lation. For tests with simple right-or-wrong an-
swers, scoring can appear easy. Subjects. how-
ever. may provide unexpected responses, and re-
quire further clarification or prompting to elicit a
scorable response. As many examples as possi-
ble of unusual responses, appropriate scores.
and allowabie clarifications should be included in
the Operations Manual. Some cognitive func-

+ tions caTonly be tested i & manner whick tz-

quires some judgement on the part of the scurwr:’
a particularly difficult example in illiterate popu-
lations is constructional praxis which is tested by
asking the subject to draw a picture (e.g., a face)
and/or copy a figure. Individuals who have nev-
er used a pen or pencil may balk at this task al-
together, or make an attempt but produce a
drawing which would be unacceptable from lit-
erate individuals. Alternatives to handling this
problem include eliminating the task altogether:
simplifying the drawing; or modifying the scoring.
The latter could include making the scoring cri-
teria more lenient, and/or developing a reliable
method of giving partial credit to provide a wider
range of scores. Both these modified scoring
schemes would be greatly facilitated by providing
the scorer with several prototype examples of
correct (acceptable) and incorrect drawings; ide-
ally, these should come from the same or a sim-
ilar population. Alternatively, scoring of re-
sponses which require more clinical judgement
than can be expected of lay testers could be de-
ferred; field staff can administer the test, but
bring the drawings back for scoring by the expert
clinician.

Norms and standardization samples

Realistic scoring requires prior knowledge of
norms against which an individual's performance
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will be compared. If unavailable, norms must be
established by administering the tests to a suffi-
ciently large representative sampic from the
population which is ultimately to be screened
for dementia. The performance of this group.
known as the “standardization sample” (40),
helps to establish the normal levels of perfor-
mance of this community on these tests. This
process, while time-consuming and labour-in-
tensive, is clearly critical before major cross-cul-
tural/national comparisons between diverse pop-
ulations can be begun. Such comparisons will not
be meaningful if the same tests are applied in the
same way to two populations, one of whom
produces “normal” scores which are in the “de-
mented” range for the other.

Final diagnosis: the "Gold standard”

While a screening scale or battery provides use-
ful information about the cognitive functioning of
both the individual and the population. its primary
purpose is to identify as many as possible of
the cognitively impaired. potentially demented in-
dividuals in the community. Individuals classified
as screen-positive. i.e., those whose test per-
formance falls below the cutpoint selected for that
population, are referred for the second stage of
the evaluation: the diagnostic assessment by an
expert clinician to determine whether or not de-
mentia is present. Since the screening instru-
ment is unlikely to have perfect sensitivity, it is de-
sirable to estimate its “false negative™ rate. This
may be accomplished by also referring a random
sample (possibly stratified by cognitive test scores)
of screen-negative individuals for the diagnostic
assessment.

The diagnostic assessment for dementia in-
cludes working up a detailed history from the sub-
ject and a reliable informant, review of medical
charts. general physical examination. neuropsy-
chiatric examination, and additional neuropsy-
chological testing. It is also useful at this time to
obtain a family history and assess exposure to po-
tential risk factors. Using all these data. the clin-
ician makes the final diagnosis as to the presence
or absence of dementia. It is imnortant to re-
member that this is a clinical/behavioral diagnosis
based solely on the history and examination.
The diagnostic criteria used most widely for de-
mentia are the DSM-III-R (25) and the [CD-10
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(41) criteria. The Clinical Dementia Rating Scale
(42) or some other reliable measure of severi-
ty/stage of dementia should also be applied.

If a diagnosis of dementia is made, the next
step is to ascertain the probable etiology of de-
mentia. In general, the process consists of ex-
amining the manifestations and course of the
dementing condition. and searching for the
known causes of secondary dementia. The most
commonly used diagnostic criteria for AD are the
NINCDS-ADRDA criteria (43). The NINDS-
AIREN (44) criteria for vascular dementia are
being utilized increasingly. The NINCDS-ADRDA
criteria have shown high reliability across cross-
national sites (45).

While some clues may emerge in the history-tak-
ing and examination process. the differential di-
agnosis of dementia usually requires certain labo-
ratory tests (basic hematological and metabolic
screens. thyroid functions, Vitamin B, levels,
syphilis serology; neuroimaging such as CT or
MRI scan of the head) to be performed. Whether
these investigations should or can be pursued de-
pends partly on the goals of the study and partly
on the resources available to the study and the in-
dividual subjects/ patients. In some circumstances,
it may be considered necessary to order laboratory
tests to follow up suspicious findings on history and
examination: in others. it may be possible to car-
ry out the full “dementia workup”, including neu-
roimaging, on all subjects: in still others, no tests
may be available. If blood is being drawn. and
banking facilities are available. it is recommended
that a small aliquot be stored for future research,
e.g., into potential biomarkers of Alzheimer's dis-
ease, since these are less likely to be influenced by
“cultural” variables and would obtain important val-
idation from cross-national studies.

The diagnostic process should allow more
flexibility than the screening process, commen-
surate with the expertise and judgement of the di-
agnostician, to allow the incorporation of all rel-
evant data (which may vary in amount and qual-
ity among subjects) into the diagnosis. However,
it should also follow a standardized protocol. al-
low the application of knoum aperational diag-
nostic criteria. and be of demonstrated inter-
rater reliability among clinicians and sites in-
volved in the study (46). Ideally, such reliability
should be formally tested by having the clini-




cians either examine the same subjects/patients,
or review videotapes or paper protocols pro-
duced by one another. to determine their level of
agreement and resolve discrepancies. If possible.
the final diagnosis on each subject should be
made by consensus among a group of experi-
enced clinicians independently or jointly evalu-
ating all relevant data. Maximum variability in in-
ter-rater reliability in cross-cultural/national stud-
ies has been found in mild/early dementia, as
compared to moderate and severe cases. This re-
mains a difficult issue to resolve (47).

The clinician’s diagnostic assessment is the
“gold standard” against which the sensitivity and
specificity of the screening instrument are judged.
It is therefore a part of the standardization pro-
cess of the screening instrument. By screening
and “diagnosing” all subjects in the standardiza-
tion sample, sensitivity and specificity of the
screening tests can be calculated and compared
at several potential cutpomts, ailowing compar-
isons among the various cross-cultural/national
groups, as well as the selection of the optimal cut-
point for the given population. This cutpoint
would then classify subjects in the final survey in-
to cognitively “impaired” (screen-positive) and
“unimpaired” (screen-negative) groups, with on-
ly the impaired group and, if desired, a sample of
“unimpaired” controls, being subjected to diag-
nostic assessment. The standardization of the
screening and diagnostic protocols, and the se-
lection of optimal cutpoints, are the final step in
the development of the methodology for the
cross-cultural/national epidemiological study.

UNEDUCATED/ILLITERATE
POPULATIONS: SPECIAL
CONSIDERATIONS

Relationship of education with dementia

A growing body of epidemiological literature
suggests that lower levels of education are asso-
ciated with a higher prevalence of dementia and
that lack of education may be a risk factor for AD
(6, 8, 29, 48-53), although this association was
not found in other studies (54, 55). These find-
ings must be interpreted with the greatest caution:
it is critical to determine whether they reflect
differences in incidence, survival, or both. If
there is a genuine difference in risk. one would
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expect to find higher prevalence rates of AD in
societies with lower educational levels. perhaps in
pandemic proportions in subgroups with zero
education. The question remains whether low or
no education: (a) merely limits scores on the
tests which are used to screen for the effects of
dementing disorders: (b) is a marker of low pre-
morbid levels of intellectual functioning; (c) di-
minishes “brain reserve” leading to earlier man-
ifestation of the effects of dementia (56); or (d) is
a marker of low socioeconomic status, thus serv-
ing as a surrogate for other deprivations causing
the actual neuronal loss characteristic of the de-
menting disorders. While these hypotheses ren-
der the study of uneducated societies highly de-
sirable, they also magnify the methodological
challenge of developing appropriate cognitive
tests for uneducated and illiterate populations.

The approach our group has adopted for cog-
nitive screening of a largely illiterate elderly pop-
alatior: in India will be reperted in greater detail
in a subseque.i aiticle. In brief, we have generally
modified test items that require reading or writing
to allow for oral presentation and response. In
doing so, we have assumed that literacy is a skill
developed through education and not a marker
for the adequacy of the basic cognitive domain.
We recognize that, in taking this approach we will
not be able to detect a cognitive impairment
that manifests itself solely as an acquired dyslex-
ia. but we believe that such situations would be
rare. In most cases, we believe that the primary
purpose of tasks that involve reading (e.g., the
Word List task mentioned earlier) is to assess
some other cognitive domain (in this case, learn-
ing and memory) rather than literacy. In such sit-
uations, we believe we have gained more by in-
cluding a task that is still analogous in important
respects than we have lost by modifying the
method of presentation. The alternative, deleting
the test from the battery, would have unduly
hampered our ability to detect memory impair-
ment, the main object of the exercise.

Another challenge to the cognitive screening of
uneaucated mdividuals is the level cf abstract
thinking required for many tests. This factor
may appear obvious when abstraction itself is be-
ing tested. e.g., with proverb interpretation for
which locally familiar sayings should be selected,
or recognition of similarities and differences sub-
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stituted. However, abstract thinking is also re-
quired for mental arithmetic. as in the “serial
sevens” subtraction task which is one of the
MMSE attention subtests (26). Individuals never
previously exposed to such tasks (e.g., in school)
may find this test perplexing and in fact pointless.
By incorporating a serial subtraction task into a
story, so that concrete, recognizable units (e.g.,
currency) are substituted for abstract numbers. it
may be possible to tap the quantitative abilities of
such persons. Elsewhere (34), we have described
one such modification, in which subjects are
told of an individual with a given amount of
money who spent the same sum each day on bus
fare; the task is to calculate how much money he
had left over each day. In this context, the task
appeared comprehensible and acceptable to an
uneducated elderly population.

There may also be, however, other more sub-
tle, unexpected effects of education and literacy
that could affect cognition in more profound
and apparently unmodifiable ways, which would
require the deletion of certain tests for certain
populations. In less extreme situations, it should
be possible at least to partly distinguish the effects
of literacy from those of culture by comparing,
within one culture, subgroups with different lev-
els of literacy and education.

MEANING OF COGNITIVE TEST
SCORES IN DIFFERENT CULTURES

This problem has particularly serious conse-
quences for dementia epidemiology. Cognitive
test performance is affected not only by abnormal
conditions affecting mental state {(e.g., delirium
and dementia) but also by demographic factors
such as age, gender, education (57-59), and cul-
tural factors including comprehensibility. ac-
ceptability, perceived relevance of test content,
and familiarity with the language and with testing
situations. concepts. procedures. and materials.
If the presence of dementia is to be suspected
(and its severity to be defined) by neuropsycho-
logical test scores. it is essential to distinguish the
effects of dementia on test performance from the
pre-existing and independent effects of culture.
language and education. No test. therefore, is
completely “culture-free”, at best. it can be rela-
tively ~culture-fair”. i.e.. it can avoid systematically
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penalizing members of one culture for poor per-
formance on tests designed for, and standardized
on, members of another culture. The possible
confounding of “culture” by education must also
be recognized. Even after translation and stan-
dardization of a “culture-fair” test, a specific
score may vary considerably in clinical mean-
ing (i.e., in its reflection of a specific level of
brain impairment) from group to group, implying
that tests must be independently calibrated for
each group (39).

Thus, an at least partly empirical, rather than
purely intuitive, approach is needed for cross-cul-
tural test development, taking into account the
many culturally determined sources of variation
mentioned above. Rather than concentrating on
superficial similarity of method, the challenge is
to identify the important underlying dimensions
on which populations are to be compared and to
find ways of assessing them, which -hould be ap-
propriate to the groups being compared.

CONCLUSION

Cross-cultural/national studies of the epi-
demiology of dementia are likely to generate
significant new information about the distribution
of and risk factors for the dementing disorders.
Such studies are also likely to pose major logistic
and methodological challenges when compar-
isons are to be made between developed and de-
veloping countries, and particularly when uned-
ucated/illiterate elderly are to be studied. A prior
investment in sound methodology, including cre-
ative but systematic development, pre- and pilot-
testing, and standardization of cognitive screen-
ing instruments, will yield major dividends in the
usefulness of such studies.
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