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Cultural Adaptation of Alzheimer’s Disease Assessment Scale — Cognitive Subscale
(ADAS-Cog) for use in India and validation of the Tamil version for South Indian

population

Objective: Currently no standardized tools are available in the Indian languages
to assess changes in cognition. Our objectives are to culturally adapt the
Alzheimer’s disease Assessment Scale — Cognitive Subscale (ADAS-Cog) for
use in India and to validate the Tamil version in an urban Tamil-speaking older

adult population.

Methods: Two panels of key stakeholders and a series of qualitative interviews
informed the cultural and linguistic adaptation of the ADAS-Cog-Tamil. Issues
related to levels of literacy were considered during the adaptation. Validation of
the ADAS-Cog-Tamil was completed with 107 participants - 54 cases with a
confirmed diagnosis of mild-moderate dementia, and 53 age, gender, and
education matched controls. Concurrent validity was examined with the Vellore
Screening Instrument for Dementia (VSID) in Tamil. Internal consistency using
Cronbach’s alpha, sensitivity, and specificity data using the Area Under the
Receiver Operating Characteristics (AUROC) curve values were computed.

Inter-rater reliability was established in a sub-sample.

Results: The ADAS-Cog-Tamil shows good internal consistency (0=0.91),
inter-rater reliability, and concurrent validity (with VSID-Patient version: r=-
0.84 and with VVSID-Caregiver version: r=-0.79). A cut-off score of 13, has a

specificity of 89% and sensitivity of 90% for the diagnosis of dementia.

Conclusion: ADAS-Cog-Tamil, derived from a rigorous, replicable linguistic
and cultural adaptation process involving service users and experts, shows good
psychometric properties despite the limitations of the study. It shows potential
for use in clinical settings with urban Tamil speaking populations. The English
version of the tool derived from the cultural adaptation process could be used
for further linguistic adaptation across South Asia.

Key words: ADAS-Cog; Tamil; adaptation; validation; dementia; cognition;
India; South Asia



Introduction

India has about 5 million people currently living with dementia (Kumar et al., 2020).With a
rapidly increasing number of people with dementia (PwD) (Alzheimer’s and Related
Disorders Society of India, 2010; Prince et al., 2013) there is an urgent need for validated
instruments to facilitate high-quality studies on the effectiveness of interventions for
dementia in India. However, at present, a very small percentage of the population living with
dementia are diagnosed and provided necessary treatment (Kumar et al., 2020). There is
stigma and lack of awareness about the illness among healthcare professionals and the
community alike (Dias & Patel, 2009). There is a dearth of culturally validated tools for
cognitive assessments in the Indian population that might aid the diagnostic process as well
(Porrselvi, A.P. & Shankar, V., 2017). A systematic review of validated cognitive
assessments (Rosli et al., 2016) identified only 4 studies from India out of 38 in Asia and all
of them were in Malayalam. The 10/66 battery of cognitive tests is the only other multi-
domain battery of assessments that has been validated and normed in the Tamil language
(Sosa et al., 2009). It consists of the Community Screening Instrument for Dementia (CSI-D)
with the animal naming verbal fluency task and the word list learning task with delayed recall
from the Consortium to Establish a Registry for Alzheimer's Disease (CERAD) battery and
an informant interview(Prince et al., 2003, 2007). Despite the education and culture fair
properties of the 10/66 battery of cognitive tests in Tamil language, important domains of
cognitive function like executive function and visuospatial praxis are not included. The
absence of cut-off measures has restricted the wider use of this instrument for the diagnosis
of dementia. A lack of standardized diagnostic tools as well as tools to reliably measure
changes in cognition in different Indian languages and varied cultural context is a significant
barrier to identify cognitive impairment and to conduct high-quality intervention studies in

dementia in this subcontinent.



The Alzheimer’s Disease Assessment Scale — Cognitive subscale, has been widely adapted
and validated (Rosen, Mohs, & Davis, 1984; Zec et al., 1992). Studies indicated that the
ADAS-Cog is sensitive to change in both mild and severe dementia (Stern et al., 1994; Caro
et al., 2002). It has been used to measure cognitive changes in clinical trials and to assess the
effects of pharmacological and non-pharmacological interventions on cognitive ability
(Aguirre et al., 2013; Doody et al., 2009; Le Bars et al., 1997). Other cultural and linguistic
adaptations of this tool have demonstrated good psychometric properties and the ability to
discriminate cases from controls (Jemaa et al., 2017; Nogueira, Freitas, Duro, Almeida, &
Santana, 2018; S.-M. Paddick et al., 2017; Youn et al., 2002). Although efforts have been
made to cross culturally validate an English version of the ADAS-Cog in Asia (Zainal et al.,
2016), the vast linguistic and cultural diversity within the region makes such attempts
insufficient. To our knowledge, the ADAS-Cog has not previously been validated for use in
India. This study aimed to culturally adapt the ADAS-Cog for use in India and to validate in
Tamil among older adults residing in Chennai- a metropolitan city of South India. The
objectives of the study were:
1. To adapt the ADAS-Cog to be culturally and linguistically appropriate for use in an
urban setting in India
2. To evaluate the psychometric properties of the adapted ADAS-Cog-Tamil
3. To explore the use of the Matchstick Design Test (MDT) as a replacement to the
Figure Drawing Test (FDT) as well as compare its strength and cultural
appropriateness to assess visuo-spatial abilities in the tool.
Methods
Sample Characteristics
Overall, 54 cases [48.1% Alzheimer’s disease (n=26), 14.8% Vascular dementia (n=8) and

31.5% mixed type (n=17)] and 53 controls participated in the study. The descriptive data of



both groups are provided in Table 1. No significant differences were found between cases
and controls when compared for mean age, mean years in education, multilingualism and
numbers of men and women.

<Table 1>

Setting

The study was conducted in Chennai, India. The literacy rates for males and females are
93.7% and 86.64% respectively (State planning commission, 2017). The population is
predominantly Tamil speaking. The number of people above the age of 60 years in Chennai is

estimated at 11% (United Nations Population Fund, 2017).

Description of the tool

The ADAS-Cog is a subgroup of items from the Alzheimer’s disease Assessment Scale
(Rosen et al., 1984). It includes items that assess cognitive abilities — word recall,
comprehension, constructional praxis, ideational praxis, word-finding, orientation, spoken
language ability, and concentration. Lower scores indicate less impairment. While eight items
are objectively scored based on the participants’ performance in individual items (word
recall, commands, constructional praxis, finding names of objects and fingers, ideational
praxis, orientation, word recognition and remembering test instructions), the test-raters
subjectively score four items based on their overall impression of the participants’
performance (comprehension, spoken language ability, word-finding difficulties, and
concentration). The tool is typically administered by a trained professional and the

administration time varies between 30 to 35 minutes (Manning & Ducharme, 2010)

Cultural adaptation and translation

Figure 1 describes the study process.



<Figure 1>

English
An expert panel of national and international stakeholders, including a researcher who
previously worked on adapting the ADAS-Cog for use in Tanzania, two experienced Indian
psychiatrists, three psychologists, a senior research coordinator, a professor of old age and
clinical psychology, and two caregivers of people with dementia from Chennai met to
culturally and linguistically adapt the tool. The panel assessed each item of the tool. The
changes made following the panel discussion lead to the development of version 1 (V1) of
the ADAS-Cog-India-English tool. Qualitative interviews with five normal functioning older
adults aged above 60 years from Chennai with no history of psychiatric conditions or
dementia were conducted. These participants were administered V1 and a topic guide with a
structured set of questions seeking feedback regarding each item. The topic guide explored
the appropriateness and cultural relevance of each item and had additional questions for
certain items where the content or structure of the test was modified following the expert
panel. For example, in addition to cultural appropriateness participants were asked if they
preferred the matchstick design task or the figure drawing task as both were included in the
adapted V1 of the tool. Changes recommended by the participants of the interviews were
incorporated to generate version 2 (V2) of the English tool. Feedback was obtained from the
participants of both the panel and qualitative interviews after which the Indian English tool
was finalized. The main changes in the ADAS-Cog-India-English tool (V2) were:

e The words in the item ‘Word Recall’ were replaced with the Consortium to Establish

a Registry for Alzheimer's Disease (CERAD) word list. The CERAD word list has

been tested by the 10/66 group in India (Sosa et al., 2009) and has also been used in



ADAS-Cog adaptation studies in other low and middle-income countries (LMIC) (S.
M. Paddick et al., 2017).

It was decided that both the geometric Figure Drawing Test (FDT) (used in the
original version), and the Matchstick Design Test (MDT) (used in the other LMIC
validated versions), for the “Constructional praxis” item would be used in the
validation process to analyse if the two tests were comparable because it was unclear
which would be more acceptable to the local population. The expert panel suggested
that those with lower levels of literacy might be more comfortable with the MDT. The
MDT was developed to replace graphomotor tests in populations with low levels of
literacy and has shown greater acceptability and ability to differentiate cognitively
impaired cases from controls (Baiyewu et al., 2005). It also has a high convergent
validity with the Clock Drawing Test and high ecological validity in correlating with
other symptom domains (like Activities of Daily Living) within dementia (de Paula et
al., 2013). It has been successfully used as a replacement for the FDT in the ADAS-
Cog in other LMICs (S.-M. Paddick et al., 2017).

Few items of the “Naming Objects and Fingers” item needed to be substituted with
culturally appropriate alternatives. The expert panel reached a consensus on which
items needed to be substituted with culturally appropriate alternatives. A list of four
additional items was chosen in case additional words needed to be changed following
the qualitative interviews. For example, ‘mask’ was difficult for qualitative
interviewees to identify hence was replaced by ‘battery’ from this list of alternative
words.

The expert panel recommended the use of the “recognition” component of the
Auditory Verbal Learning Test (AVLT), which has been standardized and validated

for use among older adults in India (Tripathi, Kumar, Bharath, Marimuthu, &



Varghese, 2013) for the “Word Recognition” component in the adapted ADAS Cog.
This test involves reading out a list of words followed by reading a separate list of
words in which words from the first list have been placed amidst new words. The
participants have to identify words that they have previously heard by saying ‘yes’

from words that they have not heard in the previous list.

Tamil

An expert in Tamil and English languages translated the adapted ADAS-Cog-India-English
tool (V2) to Tamil. Another expert translated this back to English. The English V2 compared
very closely to the back-translated version from Tamil. Only a few minor discrepancies were
found and these were amended. An expert panel consisting of three psychiatrists, one
psychologist, one caregiver of a person with dementia, and two Tamil language experts
assessed the Tamil translated version to ensure that the adaptations were valid. Additional
consideration was given to the language used for the instructions and items along with
cultural appropriateness. The procedure for qualitative interviews (n=5) was similar to the
steps taken for the English tool following which the Tamil version was finalized. This was
then shared with all the stakeholders involved for feedback and consensus. The content of the

Tamil tool was similar to the English tool and no additional changes were made.

A general note on the adaptation process

We have conserved the underlying complexities of individual test items while making them
culturally and linguistically appropriate. For example, in the Naming Objects subscale, we
considered the relative frequency of the objects per the original version (Rosen et al., 1984),
ensuring that they were comparable. Low-frequency items (Harmonica) were replaced with

Tamil alternatives (Flute) by consensus of the expert panel. The additional four alternative



items generated by the panel proved to be useful as normal older adults in the interviews
phase had difficulty naming certain items (for example, Mask). They were replaced with
items from this list (battery/cell). These adaptations were decided by expert consensus as
there are no pre-existing lists of high and low-frequency words in Tamil.

Similarly, for the word recognition task, there was a pre-existing equivalent task available in
India that had been standardized and validated — The AVLT (Rao, Subbakrishna, &
Gopukumar, 2004). It was deemed appropriate to use the AVLT test because it was an
equivalent language appropriate task for the Word Recognition component. This was a major
revision to the original word recognition item in the ADAS-Cog, which involved visual
recognition (with the use of cards with the word printed on them for the participants to read
aloud) along with verbal/auditory recognition. This eliminated the need to assess the visual
recognition abilities of the participant. As the test was standardized already in the current
population and variations in literacy levels might make it difficult to generalize the
application of the test if there was a reading component to it, the expert panel decided to omit

the visual presentation of the words.

Validation of Tamil version of ADAS-Cog (ADAS-Cog-Tamil)
Recruitment and Sample
The inclusion criteria for participants (both cases and controls) were:

1. Aged 60 and above

N

Tamil speaking

w

No significant vision or hearing impairment that could not be corrected

&

Residing in Chennai

Additionally, cases were included if they had:
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1. Diagnosis of DSM 5 Major Neurocognitive Disorder due to Alzheimer’s disease,
vascular disease or mixed dementia (Alzheimer’s and vascular) (American
Psychiatric Association, 2013)

2. Clinical Dementia Rating (CDR) (Morris, 1997) of 2 or below indicating mild or

moderate severity of dementia

Cases were recruited from a geriatric outpatient mental health service in a non-governmental
organization, Schizophrenia Research Foundation (SCARF) in Chennai from March 2019 to
March 2020. An experienced geriatric psychiatrist (SV) confirmed the diagnosis of the major
neurocognitive disorder according to DSM 5 criteria (American Psychiatric Association,
2013) and completed the CDR scoring. Those with Early onset Alzheimer’s Disease
(diagnosed or with onset of symptoms below the age of 60), Dementia in Lewy Bodies
disease, Dementia in Parkinson’s Disease and Fronto-temporal variants of dementia were
excluded due to inability to find enough numbers under each category to adequately represent

them in the sample population for the validation process.

Community-dwelling older adults including the relatives of the cases, age, and gender-
matched to cases, were recruited as controls. A trained psychologist (ML) and geriatric
psychiatrist (SV) screened controls against the eligibility criteria. The Vellore Screening
Instrument for Dementia (VSID), a standardized cognitive screening test used in Tamil,
(Stanley et al., 2009) was also administered to rule out any cognitive impairment.

Authors GN, NS, and AG were trained in delivering the tool by the first author (ML) who
was experienced in conducting cognitive assessments (ADAS-Cog-Tamil, VSID). The test

administration process is described in Figure 2 below.

<Figure 2>



11

Authors ML and NS assessed a separate pair of six cases and controls to examine inter-rater
reliability. Each rater alternated between conducting the assessment and observing the entire

testing process. The raters independently scored the assessments.

Ethics
The Institutional Ethics Committee at SCARF approved this study. All participants were
required to provide voluntary written informed consent. For those people with dementia who

could not provide written consent, assent was obtained from their caregivers.

Statistical analysis

As the data were not normally distributed (Shapiro & Wilk, 1965), non-parametric tests were
used to analyse the difference in medians between the groups. Significance tests were two-
tailed and the p-value was set at 0.05. Medians and interquartile ranges were calculated.
Differences in proportions and ranks between the groups were examined by employing the
Chi-square tests (x2) and Mann-Whitney U tests. Cronbach’s alpha (o) was used to measure
the internal consistency of the tool. Spearman’s Rho (r) was used to analyse concurrent
validity of the ADAS-Cog-Tamil scores with the VSID patient and informant versions
(higher scores in VSID indicate better functioning hence would be inversely correlated with
the ADAS-Cog-Tamil score), and to understand the relationships between age or education
levels with the total ADAS-Cog-Tamil score. The relationship of ADAS-Cog-Tamil with
gender was explored using Eta-values. Intra Class Correlation (ICC) (Two-way random
model for absolute agreement) was performed to assess the inter-rater reliability. Area Under
the Receiver Operating Characteristic (AUROC) curve for different cut-offs was plotted

against the diagnosis of dementia as the dependent variable to measure the overall predictive
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value of the adapted ADAS-Cog-Tamil with sensitivity in the x-axis and 1-specificity on the
y-axis. The positive predictive value (PPV) and negative predictive value (NPV) were
calculated using a chi-square test for all cut-off values produced by the AUROC analysis.
Youden’s index (Youden, 1950) was also calculated for all the scores and the best value was
selected as the cut off, The matchstick design test under the constructional praxis item was

separately analysed and compared to the performance of the test with the figure-drawing test.

Results

<Table 2>

There was a significant difference between cases and controls on all items of the ADAS-Cog-
Tamil (effect size for median total score: r = - 0.79). The results of the Mann-Whitney U test
results are presented in Table 2. ADAS-Cog-Tamil had high internal consistency (o= 0.91)
and high concurrent validity with the VSID patient version (r= -0.84 p<0.001) as well as the
informant version (r=-0.79 p<0.001). Among both cases and controls, the ADAS-Cog-Tamil
scores did not correlate significantly with age (for cases, r=0.12, p=0.387; for controls,
r=0.232 p=0.098) or gender (for cases, eta= 0.13; for controls, eta=0.31). As anticipated, the
scores had a weak but significant negative correlation with educational level (for cases, r= -

0.44 p=0.001; for controls, r=-0.43 p=0.001).

<Table 3>

As illustrated in Table 3, internal consistency, concurrent validity, and discriminant validity
were comparable for the versions of the ADAS-Cog-Tamil with the matchstick design test
(MDT) and the figure-drawing test (FDT). In the qualitative interviews, all the participants

preferred the matchstick design test to the figure drawing test. The expert panel also
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suggested a preference for the matchstick design test as it was deemed to be more

generalizable across literacy levels and for later use in illiterate populations.

There was high inter-rater reliability for total ADAS-Cog score and all items except 'Spoken

Language Ability' as shown in Table 4.

<Table 4>

The AUROC analysis suggested a high discriminant validity of the tool (AUC= 0.961; 95%
C10.930-0.992). At a score of 12.9 (approximately 13), the tool had optimal sensitivity
(89%) and specificity (90%). This was also the most optimal cut off according to the
Youden’s Index (Youden, 1950) which was 0.79. Figure 3 displays the AUROC curve. Cut
off values from the AUROC analysis with acceptable sensitivities, specificities, positive

predictive value, and negative predictive values are displayed in Table 5.

<Figure 3>

<Table 5>

Discussion

This study aimed to culturally and linguistically adapt the ADAS-Cog for use in an
urban setting in Chennai, India and evaluate its psychometric properties. The results are
favourable and indicate that ADAS-Cog-Tamil is acceptable and shows sound

reliability and validity for use with a South Indian Tamil speaking population.
Matchstick Design Test (MDT) vs. Figure Drawing Test (FDT)

Both the expert panel and the cognitive interviewees preferred the use of the MDT to the

FDT. The expert panel members agreed that for future validation exercises with low literacy
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groups, it would be beneficial to use the MDT. The participants in the qualitative interviews
reported greater comfort with the MDT as opposed to the FDT. All statistical tests to evaluate
the strength of the ADAS-Cog Tamil with both the FDT and MDT were in the least
comparable as shown in Table 2. Hence, it was decided to retain the MDT as the main test of
visuospatial abilities over the FDT for future validation with other groups as well as for
clinical use.

Psychometric properties

The ADAS-Cog-Tamil has shown comparable psychometric properties to the other
adaptations of the tool. The internal consistency of the tool is comparable or higher than other
adaptations (Jemaa et al., 2017; Nogueira, Freitas, Duro, Almeida, & Santana, 2018; S.-M.
Paddick et al., 2017; Youn et al., 2002). Inter-rater reliability for the scale as a whole was
excellent (both objectively and subjectively rated domains). Spoken Language Ability was
the only item with low inter-rater reliability which is not reflected in other adaptations. This
might be because of the subjective interpretation of the concept of assessing language as a
whole and the difference in the experience of both raters (NS has one year of experience
working with people with dementia while ML has an experience of four years). Hence this
item needs to be interpreted with caution and rigorous training is advised especially for the
subjectively rated domains in the tool. Standardization between raters through structured
training using practical materials like videos to evaluate productive and receptive features of
speech in Tamil might help reduce variations in scoring (especially of subjectively rated
items) between raters. Future studies can explore this aspect of the tool in more detail. Due to
the lack of validated tools in Tamil, more comprehensive evaluation of various cognitive
domains could not be assessed using the VSID which is a screening tool. Other tools that
have been validated in south Indian languages like Malayalam are screening tools as well (B,

Swathi; V, Sreenivas; T, Manjari; N, 2015; lype et al., 2006; Krishnan et al., 2015). The
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ADAS-Cog-Tamil showed high concurrent validity with both scales of the VSID. The
psychometric properties of ADAS-Cog-Tamil are comparable to that of the VSID scales as
well as other screening tools validated in South India (B, Swathi; V, Sreenivas; T, Manjari;
N, 2015; lype et al., 2006; Krishnan et al., 2015; Stanley et al., 2009). All individual items in
the ADAS-Cog-Tamil were able to distinguish cases from controls (p<0.00). A cut-off of 13
was considered appropriate to discriminate the cases from cases and controls as it had
comparable (or better) sensitivity and specificity levels to other adaptations (Jemaa et al.,
2017; Nogueira et al., 2018; S.-M. Paddick et al., 2017; Youn et al., 2002).

Limitations

Though the sample size for this study was comparable to other adaptation studies of the
ADAS-Cog (Jemaa et al., 2017; S. M. Paddick et al., 2017; Schultz, Siviero, & Bertolucci,
2001), larger samples (especially to re-assess inter-rater reliability and test-retest reliability)
are warranted before generalizing the findings beyond the study settings. The sample is also
largely urban with lesser variability in terms of literacy compared to more rural parts of the
country. The sample is also not representative of all dementia sub-types and only represents
more common types of dementias like dementia in Alzheimer’s disease, vascular dementia
and mixed dementias. Future studies can analyse the performance of the tool with rarer forms
of dementias. For the inter-rater reliability, the administrators were not blinded to the
allocation status of the participants as the case participants were directly recruited from the
out-patient clinic run by the institution. This was done to ensure that cases were not lost to
follow up. The lack of blinding of the raters could influence the ratings, especially on the
subjectively rated scales. There was also a lack of standardization in the training of the two
raters as one was more experienced than the other which could potentially affect subjectively
rated scores. This can be corrected in future studies by having more rigorous training

structures in place for raters. The study also did not measure discriminant validity using tools
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that evaluate different constructs due to restrictions on time and resources. This can be
explored in the future with larger samples.

Conclusion

ADAS-Cog-Tamil, derived from a rigorous and replicable process for linguistic and cultural
adaptation involving various stakeholders including service users and experts, has good
psychometric properties. It shows potential for use in clinical settings with urban Tamil
speaking populations across South Asia. This will be one of the few cognitive assessment
tools for dementia to be validated in Tamil in India. The English version of the tool derived
from the cultural adaptation process could be used for further linguistic adaptation across
South Asia. Future studies can build on this evidence with larger samples that includes rarer
forms of dementias in the sample and expand the evaluation of psychometrics of the tool by
assessing discriminant and ecological validity. The research team has future plans to validate
an Indian English version of the tool as well as further adapt and validate the ADAS-Cog-
Tamil for rural contexts. It is also recommended that future studies explore use of the

adapted English version for other South Asian communities.
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Tables
Table 1 Demographic data
Cases Control ) p
(n=53) s (n=52) X value
Females (%) 20(53.7%) 34(%"2 1.206 0.272
Multilingual (%) 35(64.9%) 33%2'2 0.176 0.674
U o b
score | value
. 72.5 (68- 72(66-
Median age (IQR) 80) 78) 266.000 |-1.030 | 0.303
Median Education in years (IQR) 11(8.75-15) 111(2)'5' 1092.000 | -1.550 | 0.121




Table 2 Test measures comparing cases and controls
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. Cases Controls z- p -
Domain (n=53) (n=52) U score | value r
Median VSID — P score 1% (285') 13(12-14) 2673'00 7832 | 0000 | 076
Median VSID - | score 6 (4.25-7) | 10 (9-10) 26203 00 8.128 | 0.000 | 0.79

Adapted ADAS-Cog Tamil
Median total score (IQR) 252'%3588' 7'095515)'8' 110.000 | -8.179 | 0.000 | -0.79
Median word learning score (IQR) | 7(6.3-8) | 5(3.8-5.8) | 344.500 | -6.783 | 0.000 | -0.66
Median commands score (IQR) 2(1-3) 0(0-1) 470.000 | -6.218 | 0.000 | -0.61
Median constructional praxis —
Geometrical figures score (IQR) 1(1-1) 1(0-1) 954.500 | -3.654 | 0.000 | -0.36
Median constructional praxis —
Matchstick design score (IQR) 1(0-3.25) 0(0-0) 735.500 | -5.106 | 0.000 | -0.50
Median naming objects and fingers i i i :
score (IQR) 1(0-1) 0(0-0) 568.000 | -6.356 | 0.000 0.62
?I"S‘;{';"” ideational praxis score 1(0-2) 0(0-0) | 544.000 | -6.169 | 0.000 | -0.60
Median orientation score (IQR) 5(1.75-6) | 0(0-0.5) | 344.000 | -8.161 | 0.000 | -0.79
?{'gg{'?” word recognition score 4(3-55) | 1(0.5-2) | 430.000 | -8.179 | 0.000 | -0.79
Subijectively Rated Items
Median remembering test
instructions (IQR) 1(0-4) 0(0-0) 682.500 | -5.711 | 0.000 | -0.55
. . 1069.00

Median comprehension (IQR) 0(0-1) 0(0-0) 0 -3.148 | 0.002 | -0.31
Median word finding (IQR) 1(0-2) 0(0-0) 708.000 | -5.766 | 0.000 | -0.56
Median spoken language ability

0(0-1 0(0-0 838.000 | -4.925 | 0.000 | -0.48
(10R) (0-1) | 0(0-0)
Median Concentration and
distractibility (IQR) 1(0-2) 0(0-0) 556.5 | -6.457 | 0.000 | -0.63

ADAS-Cog, Alzheimer’s Disease Assessment Scale — Cognitive; CERAD, consortium to establish a

registry for Alzheimer’s disease; VSID Vellore Screening Instrument for Dementia — P (patient
version) — C (caregiver version); IQR, interquartile range. *r denotes effect size measure (r=z/\N)
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Table 3 Comparison of psychometric properties of ADAS-Cog Tamil with Matchstick
Design Test versus ADAS-Cog Tamil with Figures Drawing Test

Psychometric

ADAS-Cog Tamil with

ADAS-Cog Tamil with Figures Drawing

properties Matchstick Design Test | Test
Internal
consistency a=0.910 a=0.900
Concurrent
validity VSID P r=-0.846 r=-0.845
Concurrent
validity VSID | r=-0.790 r=-0.782
AUC value 0.961 0.958
Cut off 12.95 13.05
Sensitivity 0.889 0.889
1-specificity 0.096 0.115

ADAS-Cog, Alzheimer’s disease Assessment Scale — Cognitive; VSID Vellore Screening
Instrument for Dementia — P (patient version) — C (caregiver version); AUC, Area Under the

Curve.




Table 4: Item-wise inter-rater reliability

and
Distractibility

Item ICC (single 95% p-value
measures) Confidence
value Interval
Word Recall 0.99 0.99-1.00 <0.001
Ideational 0.93 0.797-0.98 <0.001
Praxis
Orientation 0.99 0.98-0.99 <0.001
Word 0.99 0.96-1.00 <0.001
Recognition
Remembering 0.98 0.94-0.99 <0.001
Test
Instructions
Spoken 0.42 -0.23-0.80 0.088
Language
Ability
Concentration 0.96 0.87-0.99 <0.001
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Table 5: Cut of values with sensitivity, specificities, positive as well as negative predictive

values
ADAS-Cog Sensitivity Specificity PPV NPV
score
12.45 88.90% 88.50% 88.90% 88.50%
12.95 88.90% 90.40% 90.60% 88.70%
13.65 85.20% 90.40% 90.20% 85.50%
14.05 85.20% 92.30% 92.00% 85.70%

ADAS-Cog, Alzheimer’s disease Assessment Scale — Cognitive; PPV — Positive Predictive
Value; NPV — Negative Predictive Value
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Figures (Please print in colour)
Figurel: Study Process

Figure 2: Test administration process
Figure 3: Area Under the Receiver Operating Curve for ADAS-Cog-Tamil with Matchstick
Design Test and Figure Drawing Test compared with dementia diagnosis as dependent

variable

Footnotes: Area Under the Curve = 0.961; Standard Error = 0.016; p=0.000 (95% confidence
interval = 0.930-0.992)



