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ABSTRACT. The study of the epidemiology of de-
mentia. specifically Alzheimer’s disease, in devel-
oping countries requires specialized instruments
and personnel. Cultural and sub-cultural differences
among populations are highly relevant to the design
of such instruments. Quer and above the cultural is-
sues. it is widely recognized that low education and
illiteracy pose considerable challenges to reliable
and valid cognitive screening. The overall objectives
of the Indo-US Cross-National Dementia Epidemi-
ology Study were: a) to determine the prevalence and
incidence of, and risk factors for, Alzheimer’'s and
other dementias in a defined Indian community;
and b) to compare these results with those found in
a defined American community. To achieve these
epidemiological objectives, our first task was to de-
velop, systematically and empirically, suitable cog-
nitive and activities assessment screening instru-
ments for use in India, which would 1) be culturally
fair, psychometrically sound, and valid for a popu-
lation with little or no education: 2) be optimally sen-
sitive and specific for dementia; and 3) allow not on-
ly the identification but also the more detailed char-
acterization of dementia, and of normal and ab-
normal cognitive aging. In this paper we address
the practical issues involved in the development
and administration of the modified cognitive screen-
ing battery in our rural Indian context.

(Aging Clin. Exp. Res. 10: 349-357, 1998)

*1998. Editrice Kurtis

INTRODUCTION

A growing number of research groups are devel-
oping new or significantly modified tests for the as-
sessment of cognitive function in elderly populations
around the world. Cultural and sub-cultural differences
among populations are highly relevant to the design of
such instruments. Over and above the cultural issues,
it is widely recognized that low education and illiteracy
pose considerable challenges to reliable and valid cog-
nitive screening.

In a previous report, we discussed the general
principles of studying dementia epidemiology in de-
veloping countries, and of making cross-cultural com-
parisons between developed and developing countries
(1). We addressed the conceptual and methodological
problems likely to be encountered in cognitive screen-
ing. We also reported descriptions of, and norms
for, the cognitive screening instruments developed for
an ongoing study in Northern India, the Indo-US
Cross-National Dementia Epidemiology Study (2, 3).
This is a collaborative project between the University
of Pittsburgh and the Center for Aging Research in In-
dia (CARI), and is funded by the National Institute on
Aging (NIA), US Department of Health and Human
Service. The overall objectives of the project are: a) to
determine the prevalence and incidence of, and risk
factors for, Alzheimer’s and other dementias in a de-
fined Indian community; and b) to compare these
results with those found in a defined American com-
munity.
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To achieve these epidemiological objectives, our
first task was to develop, systematically and empirically,
suitable cognitive and activities assessment screen-
ing instruments for use in India, which would:

a) be culturally fair, psychometricaily sound, and valid
for a population with little or no education;

b) be optimally sensitive and specific for dementia;

c) allow not only the identification, but also the more
detailed characterization of dementia, and of normal
and abnormal cognitive aging; and

d) allow meaningful cross-national comparisons with
an ongoing study of the epidemiology of dementia

in a rural community in the U.S A.

STUDY SITES AND POPULATIONS
Rural site in Ballabgarh, India

The community being studied is near the town
Ballabgarh which is 22 miles from New Delhi. India.
[t consists of 28 villages which are generally repre-
sentative of rural Northern India in terms of socio-
economic status, literacy, caste, age and gender dis-
tribution. The majority of elderly community members
have no formal education and are illiterate. The lan-
guage spoken is the Haryanvi dialect of Hindi, an In-
do-European language written in Devanagiri script
and pronounced phonetically.

The community receives its health care from the
Center for Community Medicine of All India Institute
of Medical Sciences (AlIMS) and participates in several
ongoing research projects with minimal if any re-
fusals. The elderly are not burdened by other re-
search projects and appear happy to participate, a
situation strikingly different from that experienced
by epidemiologists conducting community surveys of
the elderly in developed countries. Thus, the Ballab-
garh study population, already defined and enumerated
and with a history of cooperation with research, is an
ideal community for an epidemiological study of rural
Indian elderly. :

A study of dementias in this population is particu-
larly interesting scientifically because of the many
unique features of this population. The elderly are
largely illiterate, which has widely been reported as a
risk factor for dementia and AD (4). They do not
consume medications such as non-steroidal anti-in-
flammatory drugs (5), estrogen supplements (6), anti-
oxidants (7), which are reported to be “protective” fac-
tors for AD. They do not smoke cigarettes as in
western countries but instead smoke “bidi” (tobacco
rolled into a plant leaf) and “hookah” (in which to-
bacco smoke is filtered through rose water before
inhaling). In some studies (8-10), smoking has also
been found to be a “protective” factor for AD. Thus,
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a study of this population which smokes a different
kind of tobacco product can further elaborate on this
association.

The first phase of the study, which involved devel-
oping instruments for cognitive screening, functional
capability in activities of daily living, and a protocol for
clinical assessment of suspected dementia, was con-
ducted between July 1, 1991 and January 1995.
The instruments developed are currently being used in
an ongoing study to determine the prevalence and in-
cidence of dementias in this population. 5126 subjects
aged 55 years and older have been selected for study
(53.1% males). Each subject will be administered a
cognitive screening instrument, and a next-of-kin will
be administered an Activities of Daily Living assess-
ment questionnaire (11). Subjects performing poorly
on either of these instruments will be referred to a
team of clinicians for intensive evaluation to determine
if they are demented, and if so.the cause of the de-
mentia.

Site near Pittsburgh, U.S.A.

A requirement of the NIA “Cross-national Investi-
gations of Dementia Epidemiology” grant program
under which we were funded was that epidemiological
data from our study population had to be compared to
data from a reference population in the U.S. (12).
Our Ballabgarh study was designed to be compared to
a study in the Monongahela Valley. The Monongahela
Valley Independent Elders Survey (MoVIES) is an on-
going prospective study of dementia epidemiology in a
rural Southwestern Pennsylvania blue-collar community,
approximately 25 miles south of Pittsburgh (13). The
MoVIES project is linked with the University of Pitts-
burgh Alzheimer’s Disease Research Center (ADRQ),
and uses assessment protocols adapted from the ADRC
and from CERAD, the Consortium to Establish a Reg-
istry for Alzheimer's Disease, a multicenter data-pool-
ing project (14), both funded by the NIA,

ISSUES IN SELECTION AND TRAINING OF
PERSONNEL TO ADMINISTER THE
SCREENING BATTERY

In developed countries, neuropsychological tests are
administered by qualified neuropsychologists who are
highly trained. Such personnel are scarce in developing
countries, and a practical approach is to use lay workers
who are specially trained to administer such tests. Their
performance will depend entirely on their training, and
on the clarity and specificity of the project’s opera-
tional procedures, rather than pre-existing knowi-
edge of, or sophistication in, neuropsychological test-
ing or research methodology.




Recruitment of personnel '

In our project, Field Workers were hired from
those who had previously worked in public health
projects of the Comprehensive Rural Health S.er-
vices Project of AIIMS within the same community,
and were residents of the Ballabgarh community.
They were required to be fluent in Hindi and Haryan-
vi (local dialect of the state of Haryana) in reading and
writing. Thus, they were familiar with the area and
the language, and acceptable to the community. A
minimum education of 10th grade was required.
They could all read English easily, while their spoken
English was limited. This knowledge of English was
helpful to the project scientists during the development
phases of the cognitive screening test for the trans-
lation of instruments written in English employed in
the MoVIES project for use at the Indian site. In ad-
dition, Field Workers were selected based on their de-
meanor and interpersonal style, such that they would
be likely to interact appropriately with elderly indi-
viduals and their family members.

Training of Field Workers for test administration

Trained neuropsychologists even in developed
countries are required to administer tests in a standard
fashion. However, they are assumed to be able to ex-
ercise some judgement at the time of conducting the
interview, and can be trained to score tests reliably. If
lay health workers are used, it is necessary to re-
duce reliance on the Field Worker's judgement to
an absolute minimum by making the rules for ad-
ministration as explicit as possible, and by including in-
structions for dealing with all foreseeable situations that
might arise during testing, so that standardized re-
sponses are given to each situation. This attempts to
maximize inter-rater reliability.

. We prepared a detailed instructions manual in the

form of an elaborate “script” to allow Field Workers to
administer the tests reliably and consistently. The
manual was modified during the instrument devel-
opment and staff training phases of the project. Feed-
back from the Field Workers themselves was valuable
to the process. The manual was translated into the lo-
cal language/dialect both for ease of comprehension
by the staff, and to avoid their providing subjects
yvith idiosyncratic translations of the instructions. The
Instructions manual contained all the variations per-
mitted in test administration, and the appropriate re-
sponse to a number of potential behaviors on the part
of the subject.

No further deviation from the instructions manual
was permitted. Field Workers were taught not to be
tempted to help over and above the clarifications
provided in the instructions manual; they were made
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to understand that by being “kind” to the subject by of-
fering extra help, they were doing the subject more
harm than good. Finally, a consistent style of com-
munication and interpersonal behavior among the

" interviewers was encouraged.

We developed a close understanding between Field
Workers and project scientists. In most developing
countries, scientists (particularly physicians) are held in
high esteem, and community workers maintain a re-
spectful distance because of the social hierarchy. We
ensured that the Field Workers felt that they had ac-
cess to the scientists, rather than being intimidated. At
the same time, Field Workers were instructed not to
speak or behave in a condescending or intimidating
manner with subjects or other community members.

Lay Field Workers in developing countries generally
do not have the skills to score responses. This is bet-
ter done by an experienced neuropsychologist using
clinical experience/judgement within the scoring
guidelines developed for the project.

We used the following sequence in the training of
Field Workers: :

a) Intensive study of the instructions manual and ques-
tionnaires by all Field Workers.

b) Demonstration of cognitive testing by an experi-
enced clinical neyropsychologist, followed by ques- -
tions and discussion. )

¢) Administration of tests by Field Workers to other-
project staff. These were observed by the neu-
ropsychologist, and the Field Workers were given

_ feedback by the neuropsychologist.

d) Administration of tests by Field Workers to com-
munity members not participating in the study,
under the observation of the neurcpsychologist.

e) A project scientist role-played a particularly difficult
subject to be interviewed by the Field Workers.

f) Establishment of reliability between Field Workers
and clinicians.

Establishment of reliability

Inter-rater reliability is largely a matter of adequate
training and consensus development. During the pilot
phases of instrument development, the India-based and
U.S.-based neuropsychologists spent extensive periods
arriving at a scoring consensus between them. During
field-testing, the neuropsychologist and medical officer
independently scored the cognitive test forms of the
same subjects to establish inter-rater reliability of scoring.
Similarly, multiple Field Workers independently com-
pleted the test forms of the same subjects to estabilish in-
ter-rater reliability between themselves. Finally, each
subject in the pilot phase was tested by a Field Worker
who recorded the subject’s responses on a test form. The
neuropsychologist observed the same testing, and in-
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dependently completed a second form. The Field Work-
er's form was then scored by the neuropsycholegist,
while the neuropsycholegist’s form was scored by the
medical officer (R.P.). For 24 out of 30 subjects in this
test, agreement was 100% on total HMSE scores; in the
remaining six subjects there was a discrepancy of one
point, which was related to scoring of the praxis diagram.
These discrepancies were resolved by discussion, and fur-
ther quidelines were added to the operations manual (2).

ISSUES IN OBTAINING CONSENT TO
PARTICIPATE

Voluntary consent must be obtained from all partici-
pants and next-of-kin. In our project, a standard consent
form was developed, and we followed procedures ap-
proved by the Human Volunteers Protection Committees
of CARI and the Institutional Review Board (IRB) of Uni-
versity of Pittsburgh. As most subjects were illiterate, they
could not read the form for themselves. The form was
thus read to them by the Field Worker. It informed
them of the objective of the study, the methodology of
the study, that they were free to participate or refuse,
that there would be no repercussions on them if they re-
fused to participate, adverse effects, if any, of the study,
and their right to contact the Project Director of the study
for any additional information or clarification.

Each subject and next-of-kin were requested to
sign the consent form, or put his/her thumb print on
it implying consent to participate. However, many sub-
jects refused to do this, as they could not read the
form on which they were putting their-thumb print,
and being an agricultural society they were concermned
that the documents might have something to do with
land dealing. So verbal consent to participate was ob-
tained. Moreover, being a questionnaire-based study,
answering questions freely implied the subject’s will-
ingness and consent to participate. Thus, issues related
to consent to participation in research should be
carefully worked out in accordance with local cus-
toms, as well as international ethical standards.

ISSUES IN PROVIDING INCENTIVE TO
PARTICIPATE :

Incentives to participate in research projects are a
common practice. Many research programs will pro-
vide a token gesture of appreciation to the participants
for their time spent in participating. Incentives should
not be so large as to coerce the subjects to participate.
The amount and type of incentive are usually decided
based on the local practice.

In our project, many considerations guided the se-
lection of incentive. Our initial desire was to give
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something of use to older subjects, such as a blanket

or shoes. However, our local field staff felt that in this :

conservative society the older people would either give
away these items, or store them indefinitely for future
use. A cash incentive was considered, but rejected be-
cause its direct use to older subjects who have minimal
needs is limited, and it might be taken away forcibly by
some unscrupulous younger members. We also con-
sidered post-cataract eyeglasses, but this proved to be
beyond our budget, and also not everyone would
need them. Finally, it was decided that we would
give a walking stick (cane) to those who needed as-
sistance while walking, vitamins to those in frail
health, and simple analgesics to subjects with fever or
pain from arthritis at the time of the examination. In
addition, we gave all subjects and the next-of-kin a box
of sweets as a token of appreciation for their partici-
pation. The box of sweets was an appropriate and
successful incentive because it is a traditional gift,
and was immediately consumed by the entire family,
particularly the children, and their enjoyment gave
great pleasure to the older subjects.

ISSUES IN THE ASSESSMENT OF
IMPORTANT PARAMETERS INFLUENCING
COGNITIVE TESTING :

Co-morbidity, such as hearing loss or poor vision,

can affect performance in cognitive testing, and must
be taken into consideration when administering tests.
This issue is particularly important in developing
countries where these conditions are not only com-
mon, but also uncorrected.

Hearing assessment

The method used in our project was for the inter- :

viewer to say a sentence in a normal tone, and ask the
subject to repeat it. If the subject repeated the sentence
verbatim, hearing was assumed to be normal, and the

interview proceeded. If the subject did not repeat ;

verbatim, but conveyed the correct message of the
sentence, and the Field Worker felt that they didn't re-
peat verbatim because of a reason other than hearing
difficulty, again hearing was assumed to be normal.

I the subject did not repeat verbatim or convey the
contents of the sentence, and the Field Worker felt
that the reason was due to hearing difficulty or had
doubts about the reason, then the volume of speech
was raised and the subject was asked to repeat the
same sentence. If the subject then repeated the sen-
tence verbatim or its contents, hearing was then as-
sumed to be impaired, and the interview conducted us-
ing a louder tone of voice.

If the subject still did not convey the meaning of the
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despite a louder tone of voice, and the Field
Wsmotr;.:‘e(;e feﬁearing loss was substantial, then the
cognitive assessment was not completed by the Field
Worker, and the subject was referred for clinical as-

sessment by the project scientists.

Vision assessment

Vision impairment is extremely common in the elderly
in most developing countries. Causes can vary from tra-
choma to comeal opacity, to cataracts. Frequently, the
deficits are not corrected, leading to severe vision im-
pairment. An assessment of vision must be made and
taken into consideration in administering tests requiring
vision, and also in scoring the responses.

In our project, as most subjects were illiterate, the
standard letter chart used to assess vision could not be
used. We used a card with the English letter “E” (3" x
2 1/47) printed on it. The card was held at 18 inches,
and the subject asked to identify the open side of the
“E".. if successful, vision was assumned to be normal, and
the interview proceeded. If the subject was unsuccess-
ful. the same procedure was repeated at 9 inches. If the
subject could identify the open side at 9 inches, vision
was considered to be slightly impaired, and all tests re-
quiring vision were conducted holding the test materi-
al dose to the subject’s eyes. If even at 9 inches the sub-
ject could not correctly identify the open side of the “E”,
vision was considered to be too impaired for testing by
Field Workers, and the subject was referred to the
project scientists for assessment.

In case the subject was untestable by the Field
Worker due to substantial vision or hearing loss, the
clinicians evaluated the subject by taking a detailed his-
tory from the next-of-kin regarding the patients cog-
nitive functioning and performance in the usual ac-
tivities of daily living. The subject was also observed in
his/her home environment as he/she performed the
daily household activities. A general physical and
neurological examination was performed. For visual-
ly impaired subjects, verbal responses to orally pre-
sented questions were assessed. For subjects with
impaired hearing, responses to visually presented
Questions usually with the next-of-kin using sign lan-
guage were assessed. This form of testing highlights
the importance of using experienced clinicians for
diagnostic evaluation.

ISSUES IN ASSESSMENT OF AGE AND
LITERACY IN RURAL POPULATIONS

Age assessment

In many developing countries, older members of the
population do not know their exact dates of birth, and
there are no official birth records. We used the pro-
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cedure for estimating age by enquiring about “sentinel
events”, which were well-known historical events or
events in the subjects’ or family’s personal history,
such as whether a subject was born before or after a
well known national event, a major natural disaster or
disease epidemic; or how old he/she was at the time
of this event; whether he/she had been married or
had started working at the time of the event, etc. An-
other method used was to determine the age of a sub-
ject’s adult child, and the subject’s age at the time of
this child’s birth. This was used to estimate the sub-
ject’s current age.

Literacy assessment

In studying the epidemiology of dementia, literacy
is an important variable, not only in terms of cognitive
function test performance, but also as a potential
“risk factor” for Alzheimer's disease as implicated in
some studies (4).

A considerable segment of the elderly population in
most developing countries is largely iliiterate. Very few
people have formal education. A few subjects can read
and write. Many subjects are‘able to read, but not to
write. Generally, women have had little or no educa-
tion, as education has not been considered to be
useful for women in their role in later life, which was
essentially to be a home-maker and sometimes help in
the farms.

In assessing education in our project, we first en-
quired about the level of formal education, if any.
Regardless of formal education, they were asked if
they were “able to read”. In our project, this was
defined as the ability to read a paragraph from a local
Hindi newspaper. They were also asked if they “could
write”, which in our project was defined as the ability
to write one full sentence, and not just sign their
name.

ISSUES IN SCREENING BATTERY
ADMINISTRATION

Preparing for the interview

The interview was conducted in a pre-selected
room. In the rural setting, a visit of medical personnel
collects a crowd. However, no onlookers or observers
were permitted to be present in the room. No watch
or wall clock which the subject couid see was allowed
while the subject was being interviewed. The subject
was made to feel comfortable and relaxed. The Field
Worker was respectful and considerate of the elderly
subject, while at the same time extraneous conversa-
tion was discouraged, and strict compliance with the
study procedures was gently required. Refreshments
{e.g. tea, water) were not permitted to be served dur-
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ing the interview, even though it was customary to
honor guests by doing so.

Administration of cognitive tests and general
rules for recording responses

In testing illiterate subjects who have never been
exposed to test-taking situations, the respondents will
frequently request clarifications of the instructions.
Field Workers were instructed to refer to the instructions
manual for how to respond. All responses were neatly
recorded verbatim in the spaces provided. No blanks
were permitted on the response sheets.

Some special situations which frequently arose
during testing, and the responses are illustrated below:

- If a subject for any reason was unable to complete
all the tests, the Field Worker administered as many
questions as the respondent was able to compilete.

- If a subject asked for a judgement on his/her
performance during the interview, he/she was told
that this would be discussed at the end.

- If a subject said he/she was “tired” and wanted to
take a short break, he/she was allowed to do so for 2
to 3 minutes.

- If a subject decided that he/she did not want to
continue the interview, the Field Worker first tried to
persuade him/her to continue by telling him/her: “It
won't be much longer and you are doing well”. If
he/she still insisted on leaving, the Field Worker ter-
minated the interview politely and thanked the subject
for his/her participation.

- If a subject gave more than one answer to a spe-
cific question, he/she was asked to select only one.
Spontaneous self-corrections were permitted unless
otherwise stated, if they were given before the next
question.

During the testing, if it appeared that the subject
could answer a question but did not spontaneously do
so, especially in memory testing, non-specific en-
couragement was given to encourage the subject to
perform as best as he/she could. Statements such as:
“It is all right if you do not recall everything; tell me at
least one or two things that you are able to remem-
ber”, or “If you recall something wrongly, it does
not matter, but you must try”, or “It is in your mind,
speak it out”, were permitted. Reassurance was also
given about his/her performance saying: “You are do-
ing well”. Reassurance in the middle of a test was
avoided as it could be distracting.

No indication of approval of correct responses or
disapproval of incorrect responses was permitted.
However, in order to maintain communication with
the subject, a non-specific sound such as “hun” was
vocalized whenever a task involved a lengthy proce-
dure. If, even after non-specific encouragement, the re-
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sponse was vague, e.g., ‘[ am not sure”, "l think
so”, or “perhaps”, it was recorded exactly as given.

Guidelines for repetition of questions

Cognitive testing of any population requires that the
subject’s best possible responses are obtained in a uni-
form and standardized manner. This can be a major
challenge in studying illiterate populations. Field ex-
perience in the early phases of instrument develop-
ment in our project suggested that the responderts
were not always clear about what was required of
them in certain tests. Thus, it was decided to repeat
certain questions in the format as given in Table 1.
Questions could be repeated only when permitted.

Source amnesia

When multiple tests are being administered, sub-
jects may display source amnesia; for example, on
Word List Recall, the subject may not be sure of which
specific words he/she is being asked to recall. Thus, in
our project it was decided to read out the word list from
a green colored paper, drawing the subject’s atten-
tion to the green paper. The green paper was held up
prominently each time words on it were used.

Penmanship

Tests requiring penmanship pose a special problem
in illiterate populations. In our project, subjects required
a great deal of persuasion to do tests of praxis since
many subjects in these rural areas had never held a
pen or pencil in their life. They were gently encouraged
to do their best, and many subjects themselves were sur-
prised at how well they could perform.

ISSUES RELATED TO CONTENT OF
SCREENING INSTRUMENTS

General principles and comparison with other
studies

Some general principles of neuropsychological
tests should apply to any test administered. In our pro-
ject, the individual tests were selected to be compre-
hensible and acceptable to the local population, and
tap the desired cognitive domain(s). They could not
have significant floor or ceiling effects, and their dis-
tributions of scores should be comparable to those
found among other similar populations. Tests and
sub-tests were required to have culturally fair items in
terms of names, contexts and words. Existing tests
were simplified, while retaining the basic format of the
test. This was required to suit the performance and
comprehension abilities of uneducated, older sub-
jects, previously unexposed to any kind of test-taking
situation.
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Tuble 1 - Guidelines for repetition of questions and instructions.

Cognitive screening of illiterate populations

Subicct's response

Field Worker's response

Correct answer
Incorrect answer

No response '
{e.g.. stone-faced, quizzical expression of face)

Wrong category
fee.q.. seys “Tuesday when asked for month)

Irrelevant or evasive response

{e.g.. for month says: “There are so many
months. Months come and go™; for
calculation says: “There are no buses in
our village™ or "I never go by bus”)

If in doubt about response

i ~iys "1 do not know”

Proceed to next question

Do not repeat question;
proceed to next question

-Repeat question
Repeat question (unless manual says not to)

Check manual for:
(a) alternate words or rephrasing
of question;
(b) examples or cue

Repeat question

Do not repeat the question; try
non-specific encouragement

Making the subject at ease with the test-taking
situation

The elderly populations in developing countries
have rarely been subjected to test-taking situations.
This makes it crucial to minimize stress/anxiety which
can impair performance. In addition, the instructions
given to the subjects in order to make them under-
stand what is required of them in this unfamiliar situa-
tion become very important, and need to be tailored
to local customs.

Since initial anxiety with the test-taking situation is
common, it is advisable to begin with a “Dummy
Test” as the first test to obtain the necessary mind-set
for performing the rest of the test battery. Ideally, such
a test should actually be a known standardized neu-
ropsychological test; it should be scorable, simple, not
require literacy, have a high probability of success, be
arranged in increasing order of difficulty, and such that
the subject listens and responds.

In our project, the Form Discrimination Test was se-
lected as the first to be administered. It is a test on a
subject's ability to discriminate between various simple
forms (shapes) by matching similar shapes. The sub-
ject was required to match a shape shown on a card
with a similar shape shown on a sheet of paper.

Appropriateness of test content

Commonly used tests frequently require modifica-
tion for use with illiterate rural subjects.

Confrontation Naming of objects is a frequently
used test of language capability; inability to name

these familiar objects is a sign of language impairment,
specifically of expressive language. In the standard
Confrontation Naming Test, subjects are asked to
name objects depicted in line drawings.

In the first phase of instrument development, line dia-
grams were used after first deleting those line diagrams
used in the original Boston Naming Test (CERAD ver-
sion), which were considered inappropriate for the Indian
setting, and then substituting them with more locally ap-
propriate items. In subsequent phases, various sub-
studies tested the use of line diagrams, photographs and
actual objects (3 dimensional models) for the naming test.

In the final battery in use in Ballabgarh, objects were
used for the test because the sub-studies established
that line diagrams and even photographs were too ab-
stract for the subjects. The subject had to name 15 ob-
jects. These 15 objects were divided into 3 groups
(high, medium and low frequency), depending on
how frequently they were presumed to occur in the
Hindi language, and how familiar they were to the tar-
get population.

The standard Serial Subtraction from 100 by 7's is
commonly used as a sub-test of attention. However,
for illiterate subjects the task should be made less
abstract by formatting it as a story or word prob-
lem. For example, our target population was familiar
with bus travel. They were asked to assume they had
a fixed sum of money (Rs. 20), and that they spent Rs.
3 for bus fare every day. They were then asked to cal-
culate how much money they would have left at the
end of each day for 5 consecutive days. The number
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20 was chosen, as there was a concept of counting up
to 20 and then multiples of it. With this modification,
this test of attention was successfully applied to most
subjects including women who had minimal expo-
sure to schooling.

In the Word List Memory, the format of presenta-
tion was changed from a visual format, i.e., read-
ing, to an auditory format, i.e., hearing, with the list of
words being read out aloud by the examiner. The sub-
jects were asked to repeat each word after the ex-
aminer, to ensure that they had heard the word and
were attentive, and then to repeat the list.

The final battery used for door-to-door screening in
our study consists of the following tests: the Hindi
Mental State Examination, which is a brief global
cognitive scale based on the Mini Mental State Ex-
amination (MMSE) (15); Word List Learning, Recall,
and Delayed Recognition Tests; Object Naming Test;
Verbal Fluency; and Praxis/Simple Construction.
These tests and population normative values are de-
scribed in another publication (3).

ISSUES RELATED TO TESTS WHICH
COULD NOT BE ADAPTED

Many neuropsychological tests used in developed
countries cannot be successfully adapted for use with
illiterate subjects. The reasons for failure of some
tests in our project are explained below.

Verbal Fluency for Initial Letters

As a marked discrepancy was noted between uned-
ucated subjects’ verbal fluency for initial letters vs fluency
for categories, a sub-study was conducted comparing
younger subjects with three levels of education. The re-
sults showed that the test for verbal fluency for letters was
substantially affected by literacy, and as such, this test
cannot be conducted in a rural illiterate population (16).

Story Recall and Delayed Story Recall

In the initial phases of instrument development,
scores in immediate and delayed story recall were
found to be very low. This came as a surprise to us be-
cause story telling is a popular pastime in rural India.
The reasons considered for these low scores included:
1) the story content was inappropriate; 2) the story
was “boring” to an average elderly subject; and 3) the
sentence structure was too complex syntactically.

Thus, the story content was modified, and different
stories, which were more “interesting” and locally
appropriate with short sentence structure, were test-
ed. However, there was only a marginal improvement
in scores in spite of these changes. The possible rea-
sons for the low scores could be: :

.
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1) the subjects tended to give what they considered th
salient features of the story, rather than repeat i
verbatim. However, this was unacceptable for stan
dardized scoring; and

2) they perceived the story task as too complex
which could have resulted in a poor motivatior
level to do well.

Despite substantial modifications and revisions
the scores on this test remained at floor, and hence
this test was deleted from the final battery.

“Draw a Clock” test

A frequently used test of praxis which also tests ex:
ecutive functions is to ask subjects to draw a clock. The
Clock Test was considered unsuitable for the popu-
lation in our project as many of them do not know
how to read time from a clock (most of them do not
even wear a watch or have a wall clock).

CONCLUSIONS

The study of the epidemiology of dementia, specifi-
cally Alzheimer's disease, in developing countries re-
quires specialized instruments and personnel. Devel-
opment of such instruments and training of personnel
requires a substantial investment in time and money.
If appropriate methodology is used, results can be
compared to other studies, including those conducted
in developed countries. Such cross-cultural studies
may be very informative in identifying unique popu-
lations with a higher or lower risk of AD, compared to
other populations. This could lead to new hypothesis
and advance our knowledge of AD.
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