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The assessment of cognitive function is a challenging yet an integral component of psychological, psychiatric, and neurological evaluation.
Cognitive assessment tools either can be administered quickly for screening for neurocognitive disorders or can be comprehensive and detailed
to identify cognitive deficits for the purpose of localization, diagnosis, and rehabilitation. This article is a comprehensive review of published
research that discusses the current challenges for cognitive testing in India, available tools used for the assessment of cognitive function in

India, and future directions for cognitive testing in India.
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INTRODUCTION

Assessment of cognitive function is a challenging yet an
integral component of psychological, psychiatric, and
neurological evaluation. Cognitive assessment is used for
screening for the presence of any cognitive impairment and
differential diagnosis, determining the severity of the disorder,
monitoring disease progression, and determining treatment
efficacy.

It is mandatory to use relevant normative data to understand
the cognitive status of an individual and derive empirical
conclusions that are strongly based on well-understood
theoretical rationales of psychometrics and neuroscience. Ever
since, it was understood that populations differing in their
demographic characters show difference in test performance;
population-based normative studies have become the need
of the hour. Unfortunately, even seemingly homogenous
populations exhibit within-group differences, and thus, the task
of developing and using theoretically and ecologically valid
instruments for the empirical assessment of cognitive function
in a known heterogeneous population as in India is proving
to be an enormous challenge for researchers and clinicians.
The Indian demographics does not just differ by language and
religion but also by a myriad of cultural and socioeconomic
confounding factors, some of which have not yet even been
identified as possible confounders.

In India, the cognitive assessment in human clinical populations
is mainly carried out by professionals with Masters’, M.Phil.,
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or Doctoral-level training in psychology and its allied fields
such as school psychology, clinical psychology, or counseling
psychology and doctors with MD-level training in general
medicine and psychiatry or DM-level training in neurology.
Due to the lack of proper licensing procedures, dearth of
good assessment tools and protocols, lack of uniform training
practices, increasing need for cognitive testing, and shortage of
trained professionals, the empirical assessment of cognition is
often replaced by brief nonstandardized screening by clinicians
whose observation-based subjective opinions take precedence
over evidence-based objectively derived conclusions about a
patient’s cognitive status.

CHALLENGES

It is well known that education plays an important role in
determining test performance of subjects on tests of cognition.
The unavailability of quality educational opportunities to a
significant proportion of the Indian population coupled with
different categories of schools,!! curricula,!! and lack of uniform
assessment of educational achievement makes it challenging to
accurately determine the literacy, educational attainment, and
cognitive ability of an individual. Further, added to this is the
possibility of achieving passing grades and higher education
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in India using favors within the educational system. Many
children with intellectual disabilities or neurodevelopmental
disabilities go through formal education undetected due to the
lack of systematic assessment and resources and tolerance for
“poor learners” in the different Indian schooling systems.[!)
Hence, this gives us a heterogeneous population even when
the level of educational attainment is controlled, and so,
education stratified normative data for cognitive tests may
not be accurately available. The absence of any baseline data
for estimating premorbid level of cognitive function and the
inability to use the highest level of educational attainment as
a reliable estimate make screening of cognitive dysfunction
and diagnosis challenging.

When the classic Tower of Hanoi, a popular test of planning
skills and executive function was administered to two groups
of cognitively normal Indian elderly and those with early
Alzheimer’s disease, and it was found that the test had poor
discriminative validity. In addition, it was found that the Indian
cognitively normal elderly performed worse than age-matched
scores in other studies though the Indian sample had more
years of formal education.?! Clinicians in India commonly
observe this type of inferior test performance by individuals
despite having high levels of educational attainment. This may
be attributed to functional illiteracy in school-level educated
elders whose reading, writing, drawing, and arithmetic skills
acquired in school fall into disuse and become redundant due
to their lifestyles or occupations.

There is a lack of exposure to take psychological tests, and
often, the tests of cognition are treated akin to testing in
schools and this leads to test anxiety which in turn affects test
performance. Often, subjects who subjectively think they might
perform very well on the tests are unwilling to try tasks that
involve drawing, verbal recall, etc., with the best effort as there
is an innate societal pressure of “scoring the highest” and “being
the best.” The elderly Indian population and their families are
defensive about their cognitive abilities and frequently are
not motivated enough to complete the testing, often giving up
during testing.”®! Thus, determining the best level of cognitive
functioning is challenging even in cognitively normal people,
and often, the poor test performance may be due to this lack of
test sophistication and not cognitive dysfunction. It has been
observed repeatedly by many clinicians that there is a need
to repeat test instructions and give lengthy explanations to
subjects and verbatim test instructions alone are not sufficient
in many cases.?* This affects the standardization of tests, and
hence, test developers need to build sufficient flexibility into
the test administration instructions. Further, it has been noted
that instructions often need to be modified to suit colloquially
used syntax and vocabulary. Elderly subjects have also been
observed to require constant approval and urging from the
tester to complete tasks.

India has no single national language, and at present, there are
22 official languages recognized in India. As per the Census
of India of 2001, India has 122 major languages and 1599

other languages, many of which are dialects with no written
script.’! Although most trained professionals are multilingual
or at the least bilingual, often they need to rely on translators
to administer and interpret the tests. Many a times, professional
translators for some languages are not available at hand easily
and family members or friends of the patient’s need to step in.
This greatly affects the empirical, standardized nature of the
testing process. In addition, frequently, tools are unavailable in
the language that a patient is comfortable in. In these scenarios,
the tester must translate an existing test while testing.[! Apart
from this, each language has its own variations in syntax and
vocabulary based on the region of the country it is spoken in.
Thus, the huge number of considerations and their implications
that a test developer must take into account complicates the
entire process of adaptation and development of assessment
tools, which has resulted in very few cognitive tests available
for use in India and no tests available for some communities
within India.

Despite making rapid strides in raising awareness about
dementia, an understanding of what is normal aging and
what is not is found wanting even among the urban, educated
population. Often, organic brain conditions are taken as
anticipated normal aging.”! The stigma, caregiver effort,
and embarrassment attached to the behavioral symptoms
of dementia cause these symptoms to be taken as deliberate
misbehavior. Due to the lack of access to any organized
medical care systems for a considerable proportion of
population, even basic healthcare is overlooked. In cases of
neurocognitive ailments, there is an even bigger gap between
the medical requirements of this population, their diagnosis,
and appropriate management.[”? When this population accesses
healthcare for other physical comorbidities, the patient is often
at advanced stages of the disease and cannot benefit from
the current advances in the management of neurocognitive
ailments. It is for this same population that the availability of
normative data is scarce.

The caregiver report of the level of cognitive functioning of an
individual is often ambiguous, especially when the patient is the
head of the household and is a male.[” This can be attributed to
the traditional patriarchal structure of families in India and the
culture of respect toward elders and spouses. Approximately,
about 25% of the family members of a patient do not recognize
any memory impairment.’® This may be due to the high levels
of support given to elders in the family and society to perform
their social roles and activities of daily living.[! Caregivers
were found to be less likely to report any cognitive decline
or social impairment even when there is objective memory
impairment as seen on tests of cognitive function.[” This may
be due to the interpretation of early signs of dementia as decline
in functioning due to normal aging. Thus, most often, even
reversible dementias are neglected for appropriate medical
management and the patients receive health-care attention
only in the advanced stages of the established disease process.
Patients are frequently lost to follow-up and consequently do
not receive long-term treatment.®
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There is a general lack of awareness of the benefits of cognitive
testing, cognitive training, and rehabilitation, as well as the
role of testing in early diagnosis. As a result of this, there is a
devaluation of the testing which patients and caregivers often
consider as long, time-consuming, unnecessary, and expensive
without any immediate benefit of a medical cure.?¥ The stigma
surrounding the disease coupled with the lack of team-based
approach to disease management and integrated health systems
in India often leads to patients ignoring the recommendation
to get themselves assessed. This emphasizes the need for brief
but sensitive cognitive assessment tools.

There is a decreased priority for research in the field of
cognitive assessment in India due to the scarcity of trained
scientist-practitioners who are hard pressed for time, financial
resources, infrastructure, and workforce required for carrying
out and reporting quality work.®®! Often, these constraints on
resources and lack of uniform training prevent the professionals
from documenting, publishing, and sharing their work, which
sometimes include cognitive tests that they have developed
in their clinics for their target patient communities. Adequate
training with updated curriculum and supervision should be
made mandatory for improving the quality of clinical care and
research output.

GLosAL ScReeNING MEASURES

Mini mental state examination!®!

The Mini mental state examination (MMSE)™ is the most
commonly used brief global cognitive screen by Indian
clinicians in the outpatient department as well as at the
bedside. The MMSE is a pencil-and-paper test that has a
maximum score of 30, in which severe cognitive problems are
indicated by lower scores. The cutoff score used for detecting
cognitive dysfunction on the MMSE is 24. It was popularly
used for research as well before the copyright enforcement
by PAR curbed its use. It continues to be used for obtaining a
standard index of cognitive dysfunction severity that is easily
understood by clinicians across the spectrum of neurocognitive
disorders’ management though it has been proven to have low
sensitivity and specificity,!'” especially when used in mild
or early disease conditions, thus overestimating cognitive
impairment.['!

Hindi mental state examination!*?!

The Hindi mental state examination (HMSE)['?] is the
translation and adaptation of the MMSE for screening
the Hindi-speaking illiterate rural elderly population. The
maximum score if all items are answered correctly is 30 like
the MMSE. It is freely available.

Montreal cognitive assessment (MoCA)!"3!

The Montreal cognitive assessment (MoCA)!3! is a freely
available, brief, simple to administer global cognitive screening
tool, which is becoming increasingly popular due to its
availability across multiple global languages including the
Indian languages of Bengali, Kannada, Malayalam, Marathi,

Tamil, Telugu, Hindi, and Urdu.l'¥ It has been validated for
use in Malayalam-speaking Parkinson’s disease patients.”
The maximum score is 30 and it has provisions for correcting
the score for low levels of education, visual impairments, and
physical disability. It has good test-retest reliability for repeated
assessments. The cutoff score used for distinguishing normal
subjects from mild cognitive impairment is 26. The MoCA
has shown better sensitivity and specificity when compared
with the MMSE. The computerized version of the test is under
development.['®!

Addenbrooke’s cognitive examination-111'"!

The Addenbrooke’s cognitive examination-IIT17 is a
100-point simple, brief paper- and pencil-based measure of
global cognitive function that can be used at the bedside.
It is available in many global languages including Tamil,
Hindi, Indian English, Kannada, Telugu, Urdu, and Marathi.
This test is freely available with cutoff scores of 88 and 82
used, respectively, for clinical and research use.["¥! Although
the Addenbrooke’s cognitive examination (ACE) was
formerly available in some other Indian languages such as
Bengali and Malayalam (known as M-ACE with established
population-derived norms for an urban Malayalam-speaking
population™), they are adaptations of the ACE-R which is no
longer in use in clinical and research settings and have been
removed from the NeuRA Research Institute’s website.['*]

Community screening instrument for dementia®”!

The Community Screening Instrument for Dementia (CSI-D) 2
is a cognitive screening tool that forms a part of the 10/66 study
batteries of tests as the measure of global cognitive function.?!
It is a 32-item cognitive test which is used to generate a global
cognitive score. It also includes a 26-item informant interview
about the patient’s daily functioning and general health and
combines this into a single predictive algorithm.?? A brief,
abbreviated version of the community screening instrument for
dementia (CSI-D) has also been developed for use in primary
care settings by nonspecialist health workers.[*?!

Kolkata cognitive screening!?

The Kolkata cognitive screening®! is a global cognitive
screening battery which has established normative data for
the population of the city of Kolkata. The test language used
is Bengali. The translated test battery is freely available in the
public domain.

World health organization’s Study on AGEing and adult
health survey?*

The World Health Organization’s Study on AGEing and adult
health survey?* is a culture-sensitive screening tool that was
developed as part of the World health organization’s Study on
AGEing and adult health (SAGE), a household health survey
carried out in Ghana, India, and Tanzania. The pilot study
includes the normative data from 469 Indian adults for the
word list learning test, category fluency (animals), and digit
span (forward and backward). The cognitive tests used in
SAGE and data are freely available.
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Cognistat-Indian adaptation®!

Cognistat, formerly known as the neurobehavioral cognitive
status examination, is a brief cognitive screening tool that
has been adapted for use in the Indian population and has
shown good validity for use in patients with traumatic brain
injury.! Although it has shown good reliability and validity
in a small size, population-derived normative data have not yet
been established. It is unclear whether the Indian adaptation
is available for purchase yet from the publishers of the test as
their website does not list it as a purchase option.!**!

Multi-domain cognitive screening test(?’!

The multi-domain cognitive screening test (MDCST)®2"! is a
sensitive and easy to administer global cognitive screening
tool developed for detection of early MCI and has shown good
psychometric properties for further use in demographic studies.
It has been validated for use in the population of acclimatized
lowlanders staying at altitudes higher than 4300 m.

Dementia assessment by rapid test(??!

The dementia assessment by rapid test (DART)?¥ consists
of four test items (repetition of three words, category
fluency (vegetables), recall of words, and clock drawing) and is
scored on range of scores from 0 to 4. It has been shown to have
good sensitivity and concurrent validity but low specificity when
compared to the MMSE. This quick screening test is available
on public domain.

Hindi adaptation of Mattis dementia rating scale®”

The Hindi adaptation of Mattis Dementia rating scale® consists
of 36 tasks divided into five components, with a maximum score
of 144. It has shown good reliability and validity for evaluation
of dementia in Hindi-speaking Indian population.

Rowland universal dementia assessment scale!*”

The Rowland Universal dementia assessment tool was
validated for use in the Malayalam-speaking population." It
has a maximum score of 30 and the cutoff score used was 23.
Rowland universal dementia assessment scale (RUDAS) was
found to have similar sensitivity but better specificity when
compared to the Malayalam MMSE.

Picture-based memory impairment screen®'

The Picture-based memory impairment screen®'! is a culture-
fair, picture-based cognitive screen designed to be administered
by nonspecialists. It is a quick and reliable screen that can be
administered in 4 min. It has been developed to use in older
adults aged 55 or older with little or no education and shows
good reliability and validity. In this test, 12 digital photographs
are sorted in three sets of four pictures each. Any one set of
pictures is shown to the subject who must recall as many
photographs as possible after an interference task. If the
subject cannot retrieve by free recall, category cues are given
and scored accordingly.

Domain-wise tests available with Indian norms [Table 1]
Speech and language pathologists often do the comprehensive
assessment of language function in the clinical setting. Aphasia
test batteries such as the Indian Aphasia Battery!*!) and Western

Table 1: Tests available with Indian norms for testing
specific cognitive domains

Cognitive domain
Memory

Tests
Logical memory,*? CERAD word list*
Constructional praxis*

Visual-spatial
Category fluency*,** phonemic fluency,™!
naming test,*" object naming test*

Language
Executive functions Trail making test,*> Wisconsin Card
Sorting test(3¢]

Functional assessment EASI,FTTADL-E,P¥

*Tests that form a part of the Indo-U.S. Cross National Dementia
Epidemiology Study Hindi cognitive screening battery.[4]

CERAD = Consortium to Establish a Registry for Alzheimer’s Disease,
EASI = Everyday Abilities Scale for India, IADL-E = Instrumental
activities of daily living scale for elderly people

Aphasia Battery with Indian norms!*? are available for testing
the Indian population. The Bilingual Aphasia Test battery has
versions in Hindi, Kannada, Oriya, Tamil, and Urdu,*¥ which
can be used for assessing native speakers of those languages in
India, but population-derived norms have not been established
for the test battery in each of these languages.

Batteries developed and standardized for Indian population
PGl battery of brain dysfunction

The PGI Battery of brain dysfunction™ consists of five sub tests— PGI
memory scale, Bhatia’s Short Scale, Verbal adult intelligence scale,
Nahor-Benson test of Perceptual Acuity, and Bender Visual Motor
Gestalt Test. This test battery gives a global measure of cognitive
dysfunction based on 19 test variables. It has established norms for
the age group 2059 years and was developed in 1990.

PGI memory scale®’

The PGI memory scale! has 10 subtests assessing verbal and
nonverbal memory, remote memory, recent memory, short-term
memory, and long-term memory. The test was developed at
Postgraduate Institute of Medical Education and Research,
Chandigarh. It has been standardized with norms for adults
between 20 and 45 years.

NIMHANS neuropsychological battery!“®!

The NIMHANS neuropsychological battery“® is the earliest
neuropsychological test battery developed in India. It is a lobe
function test battery based on Luria’s principles of cerebral
localization and lateralization of higher mental functions. It
has about 20 tests with several adapted western tests and an
indigenous delayed response test to assess working memory.[©)

NIMHANS neuropsychological battery for adults*”!

The NIMHANS Neuropsychological battery for adults®”
consists of 19 widely used western neuropsychological tests that
have been adapted and standardized for the Indian population.
It has population-derived norms for ages 16—65 years and has
been validated for use in many neurocognitive disorders.

NIMHANS neuropsychological battery for childrent*!

The NIMHANS neuropsychological battery for children!®
has norms for ages 5—15 years and has been validated for use
in brain injured children.
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NIMHANS neuropsychological battery for elderly!*!

The NIMHANS neuropsychological battery for elderly
(NNB-E)*! is a comprehensive test battery developed for
use in the Indian elderly between the ages 55-80 years. It has
shown to have good discriminant validity to identify older
adults with Alzheimer’s dementia.

All India Institute of Medical Sciences comprehensive
neuropsychological battery in Hindi (adult form)F%

The All India Institute of Medical Sciences comprehensive
neuropsychological battery in Hindi (adult form)P% is a
comprehensive battery of tests which is normed for ages
between 15-80 years. It is based on the Luria-Nebraska
Neuropsychological Battery. It consists of 160 items divided
into ten basic scales and four secondary scales. It is the only
indigenously developed Indian test battery in Hindi.

10/66 Dementia Research Group cognitive test battery>"
The 10/66 Dementia Research Group cognitive test battery !/
was used in the 10/66 Dementia Research Group studies
comprising tests of general cognitive function, verbal fluency,
and immediate and delayed verbal recall. It has been developed
from the Community Screening Instrument for Dementia (CSI
‘D’) and the Consortium to Establish a Registry for Alzheimer’s
Disease. It has site-specific norms for ages 65-80 years. It is
a useful battery for cross-cultural research as it has normed
the same battery across seven countries (Cuba, Dominican
Republic, Venezuela, Peru, Mexico, China, and India).

HIV cognitive test battery>?

The HIV cognitive test battery™? was developed to assess the
cognitive domains that are known to be vulnerable to the effect
of HIV. It consists of tests used in the United States that were
modified for assessment in Tamil and Telugu. Population-derived
norms have not been established for this battery.

Commercially available test batteries

Test batteries for assessment of general intellectual ability such
as Wechsler Intelligence Scale for Children—Fourth Edition,
India, and Wechsler Adult Intelligence Scale—Fourth Edition,
India, which are used globally as gold standard assessments, are
now available from publishers with Indian population specific
adaptation, standardization, and norms. The Wechsler Memory
Scale-Third Edition, India, which can assess verbal and nonverbal
learning and memory, is also available from the publishers and
is used across India. Recently, Wechsler Abbreviated Scale of
Intelligence, Second Edition, India, has been available from the
publisher as a brief and reliable measure of cognitive ability.>
Some of the tests in the test batteries and their relevant norms
can be used as standalone tests in clinical and research settings
making them valuable for a comprehensive cognitive assessment;
however, considering their cost of purchase, they are more
commonly used only in bigger academic and medical institutions
by clinical psychologists/neuropsychologists.

CNS Vital Signs is a comprehensive computerized
neuropsychological test battery which is available in many

global languages including the Indian languages of Bengali,
Guyjarati, Hindi, Kannada, Malayalam, Marathi, Punjabi, Tamil,
Telugu, and Urdu. It consists of 10 tests that have been normed,
but it is unclear whether any Indian population-derived norms
are available.™

ConcLusions AND Future DIRECTIONS

Despite over 100 years of psychology, over 75 years of
neurology, and over 40 years of neuropsychology in India,
cognitive testing is still in its infancy. The priority for the
advancement of cognitive testing lies in the development of
novel assessment tools for our population, adapting appropriate
tests that were developed for other populations and establishing
population norms. Multicenter studies focusing on the
development of tests in multiple languages which are tested
for equivalence will solve the need for a pan Indian cognitive
assessment tool. Capacity assessments with ecological validity
and performance/symptom validity tests are in need. Although
computer-assisted administration is not yet a feasible solution
in India due to the lack of infrastructure and limited computing
ability of the people (30.2% in urban areas and 8.8% in rural
areas®), it holds promise for the development of equivalent
cognitive assessment tools across the various local languages
which can assess cognition with precision and reliability.
The computer-aided administration will also promote better
standardization of the tools and facilitate faster scoring and
detailed analytics which will be necessary to address the needs
of'the growing Indian population despite the shortage of trained
professionals. The development of a common assessment
tool for the Indian population across languages has become a
global need due to the increasing Indian diaspora across the
world. Quality collaborative research coupled with an increase
in sharing of resources and research findings will help in
bridging the gap between the demand for brief, sensitive, and
specific cognitive tests with strong psychometric properties
and maintaining the empirical nature of cognitive testing for
accurate diagnosis, management, and research.
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