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ABBREVIATIONS

ACE-1I
CDR
RAVLT
CTT
HADS
TMT
VLT
TNI
MTCF
FAST
PNT
MCI
AD
FTD
VaD
SES

Addenbrooke’s Cognitive Examination-111
Clinical Dementia Rating

Rey Auditory Verbal Learning Test
Color Trails Test

Hospital Anxiety and Depression Scale
Trail Making Test

Verbal Learning Test

Test des Neuf Images du 93

Modified Taylor Complex Figure
Frenchay Aphasia Screening Test
Picture Naming Test

Mild Cognitive Impairment
Alzheimer’s Disecase

Fronto-Temporal Dementia

Vascular Dementia

Socio Economic Status
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Date of Interview

Hospital/Institution

Location

Testing Language

Name of the participant:
Age/Gender:

Years of Education:

Number of languages spoken:
Languages Spoken:

Age of onset of dementia/MCI:

Diagnosis:
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1. Testing procedure, instructions for administering the tests & scoring procedure

1.1 TRAIL MAKING TEST BLACK & WHITE (TMT B & W)

Administration

There are two parts in the TMT B & W test. Both parts of the test consist of 25 circles distributed over
a sheet of paper. In Part A, the circles are numbered 1 — 25, and the participant should draw lines to
connect the numbers in ascending order (irrespective of the color of the circle). In Part B, the circles
include numbers (1 — 25) in both black and white circles. In Part B, the patient draws lines to connect
the encircled numbers in an ascending pattern, similar to Part A but with the added task of alternating
between black and white encircled numbers (i.e., 1 in white circle-2 in black circle-3 in white circle-

4 in black circle-5 in white circle-6 in black circle, etc.).

Materials required: TMT- B & W Part A and B practice and test sheets, pen/pencil and stopwatch.

Instructions

Part A: Tell the participant: ““‘600 QIYODEIBRBLONEBIOL!I NOELE-OS  BYBOIOEM (B-ODYHIED,
HIQM@® OB, HseoEilad alom ealm/eal@mld @0goe®, &ygl ewosdaflaf
QUOBHHNS®I6M.”’

Part B: Tell the participant: “©QI88-6:03a] MIOBGE @0G] @G QUMM MVoELYEOS (EDAMIMNB],
HLAQIME@®  CUNOHI, @S @l Galm/eal®MI@ mogoe®, &gl cwoKlallaf

QUoeHOHN®oM.

Time the patient as he/she connects the "trail”. If the patient makes an error, point it out immediately
and allow the patient to correct it. Errors affect the patient's score only in that the correction of errors
is included in the completion time for the task. It is unnecessary to continue the test if the patient has

not completed both parts after five minutes has elapsed.
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Step 1: Give the patient a copy of the TMT-B&W Part A worksheet and a pen or pencil.

Step 2: Demonstrate the test to the patient using the sample sheet (TMT-B&W-Part A — SAMPLE).
Step 3: Time the patient as he or she follows the “trail” made by the numbers on the test.

Step 4: Record the time using a stopwatch.

Step 5: Repeat the procedure for TMT-B&W- Part B.

Scoring

Performance for both TMT B & W, Part A and B are reported as the number of seconds required to
complete the task. Higher scores reveal greater impairment. A difference in performance on time taken
across the two tasks provides a measure of executive function. This can be derived by subtracting time
taken to complete TMT A from TMT B (TMT B — TMT A).
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Trail Making Test - Black & White

Part A

Exercise
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Trail Making Test - Black & White

Part B

Exercise
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Time limitation: 5 minutes for each test (A & B)

TMT- TMT-
B&W B&W
Type A Type B

Completion
time sec sec

Number of

errors
Scoring:

Results for both TMT-B&W A and B are reported as the number of seconds required
to complete the task; therefore, higher scores reveal greater impairment.

Average Deficient Rule of Thumb

Trail A 29 seconds > 78 seconds Most in 90 seconds
Trail B 75 seconds > 273 seconds Most in 3 minutes
Duration:

The test takes 5-10 minutes to administer.
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1.2. CATEGORY FLUENCY TESTS

Administration

For each of the fluency tasks, the participant is asked to generate the names of as many items in that
category as possible in one minute. There are 3 fluency tasks that will be administered. The order in
which the 3 tasks are administered should be changed for every participant. Also, the language of
testing should be specified to the participant and the tester should give the instructions in the same

language.

Material Required: Response sheets, pen, stopwatch

Animal Fluency

Instructions

Tell the participant: ": al168:Si@6J0M QUBBIGWOIS alOWd:. ‘GFQIM@® DYNETBROSOHWL]o0
Bal® alOW)H:. @O af® @OEHUV0 O)B-06NB)0 @SEN300 MIETBUD B0) UM alOEMB Galdid:0d
allensio @RAIREBIEOH0®. Tlemwdes) 6oy alally oo ®o.”

Scoring

Record the responses and the total number of animals that the participant generates. Then, count the
total number of correct words, which do not include higher order categories when specific exemplars
are given (e.g., "fish" followed by "salmon" and "trout™ -- total = 3; correct = 2). All types of animals
are accepted, including insects, humans, prehistoric, extinct as well as mythical creatures (e.g.,

unicorn).

Total score will be only correct responses in the target language. However, other language
correct responses will also be scored separately (marked as OL in the data entry sheet for correct
answer). Borrowed words, which are part of the target language, will be scored as correct response

(e.g., “giraffe”).

12
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Vegetables

Instructions

Tell the participant: " a108:SIHOIM QUBBIGROS alOWids. “‘MeBRHE  HFlymMe®
19 8901 BHESWI0 Bal® alOW)ds. @O af® @RBHD0 6)B>06N3)0 @ISEMBI0, alPOIBUNEIBRIOS Gald
alO@MIE). MEBWH B0 (100 alO6TD Gald Qllensio BRUAGHILOID. MlEmBwHs 630 dlmlg

Mmoo o "

Scoring

Record the responses and the total number of vegetables that the participant generates. Then, count
the total number of correct words, which do not include higher order categories when specific
exemplars are given (e.g., "leafy vegetables” followed by "spinach™ and "lettuce™ -- total = 3; correct
= 2). All types of vegetables are accepted.

Total score will be only correct responses in the target language. However, other language
correct responses will also be scored separately (marked as OL in the data entry sheet for correct
answer). Borrowed words, which are part of the target language, will be scored as correct response

(e.g., “beans”).

Food Items

Instructions

Tell the participant: " a168S)e6)M QABBICRIS alOWH. “alOWOM &Yl ag)RJo @O0
MOWMETBRIOSWI0 Bal® alOW]d:. @O @ BOHD0 6)B06MB)0 BISETBI0. MIETBUD B0} [ IOIUdYo

alO6m® Gald Qlflensio @RAUATHOHM®. MlemBuwes) 6oy alrly Moo mdo."

13
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Scoring

Record the responses and the total number of food items that the participant generates. Then, count
the total number of correct words, which do not include higher order categories when specific
exemplars are given (e.g., "pastry" followed by "chocolate pastry"” and "black forest pastry" -- total =
3; correct = 2). All types of food items are accepted.

Total score will include all correct responses in any language. The number of correctly

named items generated forms the score.

Errors Analysis

Qualitative errors include semantic errors, perseverative errors (e.g. rat, rat, rat), repetition errors

(e.g. rat, dog, monkey, rat), super ordinate category error (e.g. animal) etc.

14
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CATEGORY FLUENCY (Test Sheet)

FOOD

SL.NO ANIMALS VEGETABLES ITEMS

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

TOTAL
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Scoring:
Total Correct Response in Native Language (NL)

Total Correct Response in Other Language (OL)

Total=NL+OL=

Scoring:
The number of correctly named items generated forms the score.

The number of correctly named items generated forms the score. Also, for all three
categories, there will be 3 types of scoring:

For correctly named items in the language being tested

For correctly named items in another language (coded as other language (OL) in the data
entry sheet)

For errors (repetition, perseveration, super-ordinate category errors) There will be 2 sets
of total scores:

One set of scores will only be the correct responses in the language being tested.

. Another set of scores will be a composite of correct responses in target language and

other languages.

Errors:

For qualitative analyses, will need to make a detailed note of the errors made by the subject,
be it semantic category error, perseverative errors, repetition errors, super ordinate
category error etc. These have been coded in the data entry template as follows:
Repetition Error =R

Perseverative Error = P

Semantic Category Error = will be coded as “0”

Super-ordinate category Error =S

© Indian Council of Medical Research - Neurocognitive Tool Box (ICMR-NCTB)
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1.3. PHONEMIC FLUENCY

Instructions

The examiner gives the following instruction: “Administration: aIGlGUOWEM @Y alOWM

MRBGEUENBID MEIBHENS@OEM : “‘6emMOM alOWINM @OBHOOTICE @ISETBUT QUOHEB-UD
HFlMISEEMOIRo MIIBUD alOGLEMBMIEN. af)® OISR (UOLOE:I0 MIEBBUDHE)Y

A lO@OQM@OEN alGHd @M @VEIOM Gald MNLIOTIOM Gald (930: alall@,
alORISHIS), MMID, GO Ve BT EDOOEIRHIM@Io BSIANRIOED alB@TIE Y@MV
ORBE®MOQ QUIHNEWD (§BO: MBMaNo, MEMaslHe)d:) MIMRIOW! BRIGlEHMI®. 630y alailglay

BUoaHo EMOM MMBEEIS MIAEMIM alOW)o.. BPOINOIEEMI ?

EXAMPLE:
Sound “0CW”

WO (WoRo, AW, dawdel, aulovel

Scoring
The number of correctly named items generated forms the score.
Error Analyses

Qualitative errors include, perseverative errors, repetition errors, super ordinate category error etc.

17
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PHONEMIC FLUENCY (Test Sheet)

Scoring Sheet
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Scoring:
Total Correct Response in Native Language (NL)

Total Correct Response in Other Language (OL)

Total=NL+OL=

Scoring:
The number of correctly named items generated forms the score.

The number of correctly named items generated forms the score. Also, for all three categories, there
will be 3 types of scoring:
1. For correctly named items in the language being tested
2. For correctly named items in another language (coded as other language (OL) in the data entry
sheet)
3. For errors (repetition, perseveration, super-ordinate category errors) There will be 2 sets of total
scores:
1.0ne set of scores will only be the correct responses in the language being tested.
2.Another set of scores will be a composite of correct responses in target language and other

languages.

Errors:

For qualitative analyses, will need to make a detailed note of the errors made by the subject, be it,
perseverative errors, repetition errors, super ordinate category error etc. These have been coded in the
data entry template as follows:

Repetition Error =R

Perseverative Error = P

Super-ordinate category Error =S

19
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1.4. VERBAL LEARNING TEST (from Kolkata Cognitive Screening battery)
Administration

The aim of the Verbal Learning Test is to measure the immediate and delayed recall of the participant
on a list of 10 words. The immediate recall is done immediately, and the delayed recall is measured

after distraction tasks are administered in between. The distraction tasks should be of 15-20 minutes.
Material Required: Response sheet, pen
Instructions

Tell the participant ““‘g00 seq@lad alomgo 6MOM Al QUOHOHD OWEe. @O
(DBLEBWIOS BHHWHNE:. ag)MIS  emOM AWl alROTIWILSIWMIMIELoaHo @OCU oR®
(BOOTIE BLEMSESIR0 BRUADT] 2 alOW)d:.”

“@0d0066)8s, B0 HFWIEMIOD DD QUG BIYUMBMIT 1B0M MM @AY |SLO.”
©ENSOMEEMQI0 MYMIMEEDQ0 al@IBLOUWME:WH60 NE® MdEBLUIo BRCUAMBTIGHHNS®O6EM.”’

Trial 1: ec1gp, 666, ML, &1, 006, oS, alyef, B8], a im0, QUS|

Trial 2: 275, aqdso, OQUeM, ML, B8], ©6ds, 061, BET, AUS], alg]

Trial 3: 02260, alig], ©6ds, aliyero, sl ML, oaep, Be), 215, oM

Scoring: One point for each word correctly recalled. Maximum score: 30

Delayed Word List Memory Task

“@i02] Mo @eM, 800 BHSelElad mlamio eMOM A0HIEBW (0w ofleymy. @A BB
alOW)d:.”

Scoring: One point for each correct word recalled. Maximum score: 10

20
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Delayed Recognition Word Task

“@n0g] emeo aeml 09 &seloqdld  allimie emoad 10 QOB aowilafloymy. @D
QUOBeHEIE D00 §EENBO? ag)IM ag)BIMIS alOGWENE®IEM.” al@leUdUWlHnHeQ IS QYLD
OO (AT BHOEMO ODIBHQOEEMELITD  VAIWOEMOT A lOWIHQ0 OHBMROW (I EE6MMO6NY
®OMO®BIT D@ ODMROOEMM AIOWIE-QW]I0, BRSIODUIBEIGLIHE) GalOBLENS@IMI6N).

(Stimuli list: OQleN, 8BHU(®0, 66w, 210W, ®IBH6ITD, ML, BV, BT, GaO0S@, mel,

026151, ali(dro, O210ka], AUS], (om0, 2108, 2fl5, eeaVile:m, angf, 0] )

Scoring: One point for each word correctly recognized. Maximum score: 20

21
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Note to the Tester:

Correction/clarification when the instructions are being given is allowed. No correction is allowed
after the subject has responded and no feedback should be given to the subject.

If the subject is hearing impaired, repeating each word is allowed until the subject understands it.

Errors:

Intrusion errors: including words that are not originally in the list

Repetitions: of the same words in the list...

Perseverations: repetitive response pattern (yes, yes, yes, no, no, no)

Scoring:

Number of words correctly repeated in each of the 3 trials is scored. Intrusions, perservations and
repetitions are coded separately in the error column in the data entry sheet. The responses of the
subject should be noted verbatim during test administration, along with errors.

Delayed Recall:

Number of words correctly recalled is scored. Intrusions, perservations and repetitions are coded
separately in the error column in the data entry sheet. The responses of the subject should be noted

verbatim during test administration, along with errors.

Recognition:

The subjects’ responses will be yes/no. The test administrator will code the response as correct or
incorrect based on whether the response is accurate or not in the column next to the word. This is
during the test administration.

Explanatory Note: In the recognition test: The false positives (saying it is correct when it is not) are the complimentary
part of the true negatives, and the false negative (saying something is false when it is not) complement the true positives.
Therefore, the score in the true positive + false negative = 10

True negative + false positive = 10

22
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Date :

Name :
Age : Place :
Subject Id :
TRIAL 1 (T1) TRIAL 2 (T2) TRIAL 3 (T3) DELAYED
STIMULUS | RESPONSE | STIMULUS| RESPONSE |STIMULUS| RESPONSE | RECALL
oD oflg 0226151
06D alJdho algf
De] oalep OOD;
O DE] )0
022615 6] gl
oflg 06D Dgel
aligf 026101 eQlem
] HOTS 8]
ali(o Qs oflg
sl aligf BOYT)
Delayed Recognition:
Words Recognition Words Recognition
aalen @06l
B (@O al)dso
061, e2l0la]
210Q@ )
®OBHEIMD (POmo
el 2108
@062 oflg
DO 6B
Ba00S@ aligf
oel HHEel

TL=Total Learning (TL) =T1+T2+T3
LOT= Learning Over Trials (LOT) = TL-3T1

DR= Delayed Recall (DR)= Obtained score/10
Delayed Recognition= Obtained score/20
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1.5. TNI-93

Administration

TNI — 93 (Malayalam Version)

PICTURE NAMING
sod aftamed, o olnancd cesarily fog aemodan” @Goekenge.
e WFUB GHOGITIRAT GIOBEO ol(IENGINS BaldZo TUNOMCUZs rl3ve
S0BOTHZUICDENONG (BAIGENENZANIOT. D ENOUT CHEIND GG 9
afmamoaengdlaf sandlenganooans. mogesy, Bogdlyl avaoeasgons’
@R HDREOANODS] aSlanNdo,
o ofmeamud mrsariloy amInday eMoud EHOETIENgs

wnoooal’ eeavesilod  «ilgod

@oeg el @BOND

agaasidl  oig agea’

Hlangges azatiine seuodusieaeny SO, (Hanudas’ mOIgns

Gl atOs20 -~ akeell [ ], ooowaorooiogaeaoriengaoosl [ ]

Motlen pater@ems [ ], alglendt [ ] vsdle s [ }
aoBeSlgld [ ], arecudgo [ ] wdlemgomamy [ ] oesgeng
aoacase | ],

Make a note of the errors

IMMEDIATE RECALL
o affmznage «igdapeoadl aoagan omeawikod  esmodos’ 2z zoucaoms]

aasaen . “oSlanazns eaakod Ekengon «Aldieeres’ eonoesge:. mas
ASERBEEY” GRQIADANS Bal@ a@CENOMSIBIANZ afADF AJOEDIEAD,

aroel [ ], oaownmoonikogaksaorilengonoy. | L
Wotfan Rasen@eme [ ] algiend [ ] o»dle asamo. L
a0BeSlaxd [ Jarwaidgpe [ ] wdlengimos” [ ] sesgengmowame | ¥

Make a note of the intrusions

SEADD ORATKIBE:ZSITIGRID IMINZEHPINS Gal@” 610Bn003 snigaslags’
@06mlengeapoeemaked, efiimamnad arsariio asmodory’ eosrilglls)

Ofg3Gaom all(@ENNIES Gald alXDOMS @HOUCBIEINSIO: (It Wicture
naming) ooy’ aflenage eemodas’ aogils” AliggEaoaIRSs Bai@”
2IOAVZI0CB al0ages (ie. Cued recall)

Make a note of the number of trials tor registering correctly the 9 items).

INTERFERENCE TEST (20 seconds)
40 @B ofkvnge 3 @30 300 MR By anoiladaiiange

allensgo 3 @OV ENZ. GMOAT SIBOTODE alMIZUDMDICUEHS GREFAEIT
TDISD I

B37,34,81,28,25

FREE RECALL.

oSlancd @0BEmaND alilEnsges Gald” aioanges (Duration 2 minutes)
}' “} anoonal’ {"} EIDNOEEIIB .._1 aSigpod
] @oeg’ & 10l il

ERBEIOD
agosiast g oz’

Make a note of the intrusions

© Indian Council of Medical Research - Neurocognitive Tool Box (ICMR-NCTB)

Name

Native Language

NSC:

MIMS:
Diagnosis:

Naming 79

tmmediate Recall /9

intrusions:

No. of trials:

Calculation: /5

Free Recall @ /9

Intrusions:
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CUFD RECALL (103808l gfsgen0000s QEImoNURen GBI A (O]
Cued Recall

s
»

o GHOS MaO0mENvo. @S Gaid” agpomoolegang. [ ]
naonmooikngsmaciiengomo | ], aedllo asmeeme | k.
agiendl [ ] wdle aroima [ ] en®arfiayd [ larsadggo [ 1 | intrusions:
walenganay’ | | orsganamotme e

™ onooad || ©owoasiliid oo .

- - . (a Total Recall
@00 Orle ERBIOG

[ ] egoufial oty ogag

Make a note of the intrusions

Total Intrusions :

Total recall = Free recall + cued recall
Total intrusions = Sum of all intrusions

SPATIAL RECALL )
CAFIBOM) @] @’ G0aOlEIe:. oY E1&0SOUIIEKERIT

AIAod af@enud §0e@mmoEs @O0
610600 o@anud :0amkanNiem®ge, ~IBEROIIEHNSIAD GREIBMOS

@atodkengen- sk’ «palesmost’ adlanud 2o ali@o R Spatial Recall /e
EHENOG [ K6) =3 [ (8)  @oosal [ (1)
FoRelcln g [ 1% Blgod {0y ORAVEETKB [ 1@
aged TR T A P
25
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1.6. PICTURE NAMING TEST

Administration

Participants are asked to identify each item by telling the name for the item on the stimulus
card. The test administrator shows the person each of the pictures, one at a time in the pre-
determined order. The person is given a maximum of 10 seconds to say what the drawing
depicts. If the participant is unable to name the picture or makes an error in naming the picture
in maximum of 10 seconds, then a category cue is provided. If after the maximum of 10
seconds after the category cue being provided, the participant is still unable to name or makes
an error, then a phonemic cue is provided. If after a maximum of 10 seconds after the phonemic
cue, the participant still is unable to name or makes an error, then the tester moves onto the
next picture.

Maximum time allowed for each picture = 30 seconds.

Material Required: 30 stimuli cards, response sheet and a stop watch.

Instructions

606 |otd 6mOM MlETBOS £02] 2N(@EBID H:06M1HHIM BaldHH@IET. (MlEEBUd BOEO
2|@6B810 8MIBEIRAS 060N Bald ag)MlHs) alOEMTIMDYE:. 0D ofl(@EBE]dd
alleigly  @emadll QOO0 Gal®mRd  ©MEOIdlEnle.  alGHr @U@
£ I0®IOR] HaIBOUIHNIM Gald MIETBUD ag)BIMOIS alOWH:. MleBRHs ol@owle
Gal® dy@ymoQ @oCIRAL06WELIT @@ ©Vallajlo alOWIARM®OE). @SENE00 D]
2 |@OTOM Gald alOWd,.”

1. The participant is expected to name the picture spontaneously.
2. If the participant is unable to name the picture or makes an error, provide a semantic cue

after a maximum of 10 seconds delay.

If the participant is still unable to name the picture or makes an error, provide a phonemic cue

after a further 10 seconds delay participant.
Maximum time allowed per picture = 30 seconds

Repeat this process for all the pictures in the list.

28
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Scoring
The responses are coded as follows:

Correct response in testing language = 3 points

Correct response in other languages = 3 points

Response after semantic cue = 2 points

Correct response after semantic cue in other languages = 2 points

Response after phonemic cue = 1 point

o bk w D e

Response after phonemic cue in other language = 1 point

Error responses
The errors will be coded as follows in the data entry sheet.

1. Error/incorrect responses will be coded as “ER” for items in free naming and for
naming with semantic/category cue.

2. Incorrect response (after both the cues are given) = will be coded as “0”

3. If the participant is unable to name the item after all the cues then it is coded as “No

responses” or “Don’t Know” = NR/DK

© Indian Council of Medical Research - Neurocognitive Tool Box (ICMR-NCTB)
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Appendix A: Semantic and Phonemic Cues for Picture Naming Test

S. | Stimulus Below Semantic cue After Phonemic After
No 10 (this is a /an) semantic | cue (name of | phonemic
seconds cue the picture | cue
begins with)

1 |eH0¥] | G0

2 | 30683 @so )

3 | @l 2\o @0

4 | 6)6)B>(0)2]H6) nOEelo 6)6)h

5 | QULYOM nla]B00 ] Ql

6 | & MO @ BOUo &

7 | ail@®worlEo (aloem | all

8 | momI@] n0Blo )

9 | ©alq)] ?EIOO oM B0 6)al

10 | 900 ldhH | &

11 | 988 NEYE:5le] D)

12 | 0OD6813 NETE:I e )

13 | &0y (al0em | D)

14 | 00 lalB00 | )

15 | menlel Mo IBMIldh )
(06IMo

16 | &S] n\No &

17 | 80Ma] (al0em | e

18 | @em la@mNad nOelo )]

19 | 8BS (Y fes>))]
6)alQIEMIOU3
DalBQIUTH6)
ang

20 | ©6)0VH6 100 (UOaOMo 6)6)(TV

21 | oY@ B o

22 | GH0SoRI| 0 nldh(06Mo (€fe50)

23 | a3 (UdaOMo b

24 | 2’la] QU2aOMo 2

25 | BONVOKG SIS W)} GMVI

26 | ®)6NIMO0Q ©alVIWMo 66N

27 | (N3O ©aldh(06Mo V()

28 | aN0@GMIeM o VoW 1BMIalhs a0
(06Mo

29| 66)S OSIa S

30 | (SO0 (UOaOMo (SO

Total Correct Response in native language (NL)
Total Correct Response in other language (OL)

Total=NL+OL=
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1.7. FRENCHAY APHASIA SCREENING TEST (Indian Adaptation)

Administration

@YU IMBS MIWMEBBRUS: all(@UYo BRM 1O BIOSWIBS UOWM BHIBGUR S0
e)alBMI1@3, Galad@, GTVIA] (U02] HNVENEM M2 lIBE (U02] (VEY1HH:. GIUT] HERS

9l BN @3 @) WD 12f1S1EANRI? o)) al@1BUIUN1HEHs. BRIUYH6)
MNEBRUE AlOWYMD) (U IBMAIW] BHUBHNI0 )N DNINUDIDMYH. (BN LBHMENE: T3
M1 ©QAOE 1 M@ 1HI0M (LA @3 @EM l@ 1GUdIWM MNSEDMENSMIA). (30
@OUeM Mo MIBBRUEBRUZ alNW)ds, @R)YUMBDID) 18661 S)EHQWISEMEB: 1T DDM@0 HIMQIW]
@OSWIBEISIOTN ).

aldHHUIRIVM0o @E)ILIH: 10 HILWINS 6)6)NUERI L0 HHI6MOo aB6)ME: 1210 al@ 16U
6)21Q0B8 HY 100101621855 1@3 "X ' af)(M GOEUEIQS)BOTIENIMIEM).

Comprehension:

GIN1O® MBS BIBUI BI6M 1) bs.

2NOOM@ ENMIBH | alOYMD) USHD (VELVBWIAS BhS 1S MIWMEBRU3
26N B06M 106 bb.

(D@ 1WOW 630GI (@ 1BHEEMDD Mo 1 Bald@ 1] M@BB3H. (1@ERFUEB13U3

@ROUBOD 1@H66MET UMIMTS HMQIW] BSWIBHQSITME:. MVaNIWOo BSIEID MVIWo
DN HUB © 1 @}OMHQIEEME: @3 (OO 1IN @OSWIBHASOTM) .

MUGHIB al@uwl 0 - 10
Instruction
(a) River Scene

al@1uo’le1mo: MET 2N 1dE:06M 186))ds.

ool meaod mulssmeoier salegm &0l agMmamMy caorles ammileod)mEe0
mideae ARG Es)H.

1. G6NIOSg 206N B66M1H6)ds

2. GHU(®O0 2NN 1H6006M 1B

3. HHOBNMEH6I60WI0 alS1GW@)0 216N 1H)6M L6

4. HIBHESB 2NN H606M 24 GUdaHO aldRIo 2)eNE 1HHI6M 1) bs.

5. M@ 1@6S @00 165103 MRIHNM @S 16M 26N 1H606m 18630 MMBal af)1H6)
MYOIEOM EH06M 12} M@
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b) Shapes

al@100"1eIMo: QYO0 26N 1H606M 186 bb.

(GOUT1H8) AMMVIRIIH30 MBI @RYOUBDOID |HEYL)

1 (VA 2IOY0 21N 1H606M 1B bs.

2 (O 1GH06Mo 2N 1H8606M 106 b

3 (rV1omMuN1B6) 2EME1H696M 1 2@ 1MBUAHO AlEDIBYR0 2136NE 1B 1B Ds.
4 VD 21@NIY0. (M 1EHIEMNIY0, @OMBERLOIIOMNUY0 216N 1HH6M L6

5 aflE@ W Galderl GMINMIMMYo @RBRL2IMBEM GaldeR! G@IMIIMMYo
26N H8606mM1H6) 5

(c) Expression

I H6 MBS 2o £:96M12f1S) alOQHs, 0D 2 (@ 1@ B06MMN
HIL68BU8 HP1QIMDNECIIL] NOUD 1B B.CRIUNTH6) AMMIRIOHNM 12106 @3
Al "M 1681303 2/l (M@ @B E:06mMIMMN AUMPO 1O Bal@) alOWQIB:.”

MUBH-0@ @SN al@1W] 0-5
0. 30 UMRONOBWI0 Bal@ (UIBMAIW] alO®ING BHY @M 1ey.

1. 1-2 QTR HOBROS Bal®) alO6IO0).
2. 3-4 QUMY HNBYES Bal®d) alOEDTION).

3. 5-7 QUMY HNBYES Bal®d) alNEDTIOY).

4. 8-9 UMY BNBIAS Bal@) alOQYBEWI, (UIHY68B3UE, (U02lB68BU8 DalGWIUYHELHEWI
6)21Qbs. af)(MIG3 @PANVIWIDEMAIW (aldhbSMo.

(939aN6Mo MoMIQDD T3 TJaNIS® B3NN, ©21MALIODD (U6 0MEBRUI)

5. MV10BINIHMIW (AldhSMo, MUI2IB68B6)0 NI 68RE0 OalBQIUY DD, 10 UMV HOSES
Gl alOQbs.

d) Category naming

2o @G IMIBUH0, DM M 168U (UIMITYAIW 63(0) BHIDL0 6)alQIN3

Gl HDISEMOM) BRI OQ @R IR 1B, @O IMIBUHo B33 A 1M1Q

MO MBS T3 af)(MSOMISBo DINEEREINS Cal® alNQIGAI @RMBOMISO alNWING
0. I Moo AlNWIE-WIREME; T8 NISBOMAINEBREBI0 NUMIDLUNEERE)0
9U36)]SI0M B OO 16210 BINEEBAS alN®Io af)(M} (UG HD 1. BISIOD
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@02] MEMI 2 (@@ @B HH6MRAIO® MIMAIW] AlODIDIMo @0 1Q1HIE:. GOUY

@RBRIHO BINODOMR Bal® alOADTY GISEBREMUIUE SN TVAWo EMIBHHENBDIEN 60

OMVAONR BOMICUGH6IBs.

MUBH-0@ @SN al@1W] 0-5

0. 630MJo alOemY &l

1.1-2 Gal@)dh U3 alNEDM)

2. 3-5 Gal@)BHUB alNETION)

3. 6-9 Gal@YBHUB alNETION)

4. 10-14 Gal@}b U3 alO6O0)

5. 15 @106)2185 (08 @100 (08 Bx)SIOIT3.

{e) Reading

eeonl oWk Dalwoenam @&eps Wolafigiemes apmd qudlele:cless. eoorlow
melwes afieane wEleeUoMmEs amosead Hodtje &IEMee)s. &oduiled ogeyeidiesyom
Qoaido  ammUlod  aewflafly (osjonilel @og) @Oy o) &0TIEe0d  ERYADIE.ISIE:.
MsGMmEs Hodw)e Grem olT el BaKg)e. ,

aquesod asealfadiat 0-5

VR PE i
AT [woaoemasin) 1 quesod moda)s.

() Writing

odle)es afivo &oemlafly alowye: “alioowied @oemym @ooyEsd evlo)ariscomogs
alsiedla) ageiope.” coswled ammleneymileamid, sloeuled oMy agemeiao
AfEYMOINTE  GROIRIOASIE®.  af9ONUNT  Daiswortlgeim  esewWes  eeudRlje
rueeflajgiome®iod acg e Sar®@otla gt deeod cedtlewod
@RODLOBSIROIET. o] RO OROSONMEBINE AfEIOINMES  GOBMIa0Mmo
MOBEHNBOIE.

alosociwst 5 dlofld avawo @emyaIsiesd.
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mesod @egal/wciw) 0-5

0-  ageminiomss (Whae MSETOEIR)0 @RM)EIER AGm0/
QUSEDBICWI UISE)EUD DalcworleedoNtles)s.

- memjewomigow 1-2 auose)d&d age)mye.
2 - 3 animyeegynseaid/0cseo B)emms Umim)eas)os cad

2UBaS)OTIWBS (WM Yo,
3 - arencemm] LGImIE® 4 ANTE}Ee8IeS Call ng9)m)E. @ReL)E 10D

4 i) ee8)es Gaid PUBenS)OT GBIEd, B)EMO IS\ ERuS
) 9L D).

4 -5 umloyees)es Gaid DUBRSIOTI] 02l @IRN)0, (USE: EMIRN0 af)@I@)d:. Af)TNOTD
TUOWORETNAND (alESM@0T BN IBOIMILIE] SEINDGIMS: BRBGHOSW]0 (oL TV He8W)o
MoEWIRBOOD af)P)®)d:.

O - ©1RLoW)o TUIWRETD (aldhSMo, BIODEMO: QLSO EHO8W)0

BRAIMOS (O G:e8W)o TuoetWIHlafla)8s Aldaldo.

Interpretation

@I6Y AWM HF-BOal TUEHITKD M0noem coarflw)es Micsid ngEslol erd @oeanriwew

MW)allofleeym). (@ameo uEokees ®)s3o0d soonaidspoosinog Speech Therapist ea
@RS @RQELHTRMOENT) ,
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1. @RS 160M al)eNS1H6006M1H86))H>
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2. )M aldLlo HIeM 1H6)
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3. Beru95 108 M1@BHNIMM AMIaHUIOM 216N 1H6mM 1661 B>
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4. BHIBWIOM SO GHI6M @3 MVABUD1H6) B
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5 $0GWIOMQ @RS MVEUD1H6)8, @M TMCUaHo R 1OME @3H>

© Elklan Training Ltd 2021
© Indian Council of Medical Research - Neurocognitive Tool Box (ICMR-NCTB)

55



1.8. MODIFIED TAYLOR COMPLEX FIGURE TEST (MTCF)

Administration

This test of visuo-constructive ability was developed by Anita Hubley in 1998. The test consists of
a complex design, which is abstract in nature and cannot be named easily. It has an overall structure
and multiple sub-components within it. Visual learning and memory is tested with the learning and
memory of abstract designs and faces. The MTCF is used to test this ability. The figure from the

MTCEF is copied first and recalled later. Immediate and delayed recall scores are obtained.

Material Required: Design card, blank paper, pencil

Instructions

Copy Task: "0 ali@o eadle] emoses. ogmils dlemgles aymienss Hseioqileelssy
QUOHEH.”

Immediate Recall Task (1 min after copy trial): “emo @oejo mMdal mlemeg #o6emle olli@o
630066301000 ( (oalloes:. @M (Hlenaes amlleyss seloqdlealss Aee:.”

Delayed Recall Task (20 min after immediate recall trial): “emo @og]o madal mlemReg H06nlo)
2l@o e30A66LI0M (oalees:. @) (TlamBees aMenss HSIOqIERIES) AREeE:.”
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Scoring

Detail 1 | The large square must look like a square and not be a rectangle. If the square is incomplete or if there are any
other distortions (besides it being a rectangle), a score of one-half is given.

Detail 2 | The crossed diagonal lines must touch each of the four corners of the square and must intersect in the middle of
the square.

Detail 3 | The horizontal midline of the square must go clearly across from the midpoint of the left side of the square to the

midpoint of the right side of the square in one unbroken line.

Detail 4 | The vertical midline must start at the midpoint of the bottom of the square and go through in one unbroken
line to the midpoint at the top of the square. In scoring for position for Details 2,3 and 4, these details should
intersect at the midpoint of the square. Usually, if they are not, only one is scored as incorrect for position.
Very seldom, all three are scored as incorrect for not being in position.

Detail 5 The short horizontal line in the upper right quadrant of the square must start at the midpoint of the upper half
of Detail 4 and stop in the middle of the upper right quadrant (or touch the section of Detail 2 in the quadrant, if

present).

Detail 6 The short diagonal line in the upper right quadrant of the square must start in the upper left corner of that
quadrant and stop in the middle of the quadrant (or touch the same section of Detail 2 as described in Detail 5).

Detail 7 | The diagonal arrow extending up from the top right corner of the square should be a continuation of that section
of Detail 2. It should not extend more than one- third of the length of the upper right quadrant portion of Detail
2.

Detail 8 | The triangle in the right half of the square should have the right side of the square as its base. The base of the
triangle should begin and end in the middle third of the top and bottom halves of the right side of the squares.
The apex of the triangle must be in the middle third of the right half of the square. Two vertical lines, dividing
the triangle into equal parts and touching both sides of the triangle, must be present.

Detail 9 | The base of the semi-circle should begin and end in the middle third of the top and bottom halves of the right
side of the square. Two dots (not circles) lined up vertically within the bottom half of the semi-circle must
be present.

Detail 10 | A small equilateral triangle must be attached by its apex to the bottom right corner of the square by a short
horizontal line. The triangle must be approximately the same size as Detail 17 with an altitude not more than
one-third of the height of the large square and not smaller than one-eighth the height of the small square.

Detail 11 | A horizontal line should extend across the width of the lower third of the lower right quadrant of the square.

Detail 12 | There should be a curved line with a short straight line bisecting each of the two outer peaks of the curve in the
lower left quadrant of the square. The curved line should extend completely from the upper left corner to the
bottom right corner of the quadrant.

Detail 13 | A large triangle should be attached to the top and bottom points of the left side of the square. The height of the
triangle should not be more than half the width of the square. The apex of the triangle should be even with
Detail 3.

Detail 14 | There should be four evenly spaced horizontal lines within the bottom half of Detail 13. These lines should
touch both sides of the triangle. The top line should not be an extension of Detail 3.

Detail 15 | A vertical arrow should extend down from the apex of Detail 13 and be no shorter than one-quarter, or no longer
than one-third, the height of the square.

Detail 16 | A horizontal and a vertical line should bisect the upper left quadrant of the square. These lines should touch
each side of the quadrant and intersect at the midpoint of the quadrant.

Detail 17 | There should be a circle in the middle of the upper left quadrant of the square. These lines should touch each
side of the quadrant and intersect at the midpoint of the quadrant.

Detail 18 | There should be a rectangle above the top left quadrant of the square. Its left and right sides should be

extensions of the left side of the square and of Detail 4 (or the midpoint of the top of the square if Detail 4 is
not present). Its height should be less than one-quarter of the height of the square. Six evenly spaced vertical
lines should be present and should not touch either the top or bottom sides of the rectangle.
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MTCF Copy:
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MTCF Immediate Recall:
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MTCF Delayed Recall:
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Fig. 2. Modified Taylor Complex Figure (MTCF showing scoring components; © 1996, 1998; A.M. Hubley.
Reproduced by permission).
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Scoring System for the Modified Taylor Complex Figure (Intentional) [Hubley, 1998]

Consider each of the 18 units separately. Appraise the accuracy of each unit and its relative

position within the whole of the design. Maximum score is 36 points. For each unit, score as

follows:
Correct Placed properly 2 points
Placed poorly 1 point
Distorted or incomplete Placed properly 1 point
but recognizable Placed poorly 1/2 point
Absent or not recognizable 0 pbints
Component
Delay | Copy | IR
1. Large Square
2. Crossed diagonal lines in 1
3. Horizontal midline of 1
4. Vertical midline of 1
5. Short horizontal line in upper right quadrant
6. Short diagonal line in the upper right quadrant
7. Diagonal arrow attached to corner of 1
8. Triangle in 1 on right, two vertical lines included
9

9. Semicircle attached to right side of 1, two dots
included

10. Triangle attached to 1 by horizontal line

11. Horizontal line in lower right quadrant

12. Wavy line, includes two short lines

13. Large triangle attached to left of 1

14. Four horizontal lines within 13

15. Arrow attached to apex of 13

16. Horizontal and vertical lines in upper left quadrant

17. Circle in upper left quadrant

18. Small rectangle above 1 on left, six lines included

TOTALS
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1.9. LINE BISECTION

The Line Bisection Test is a quick measure to detect the presence of unilateral spatial neglect (USN).

To complete the test, one must place a mark with a pencil through the centre of a series of horizontal
lines. Usually, a displacement of the bisection mark towards the side of the brain lesion is interpreted

as a symptom of neglect.

Administration

To complete the test, one must place a mark with a pencil through the centre of a series of horizontal

lines.

Material Required: Stimulus sheet, pencil

Instructions

In the bisection test, 18 lines were presented on the left, middle, and right of an A4 paper, respectively. The

participant is told

Instruction to the subject: “wlepges gymiayss sseoqyled &M @600
UDDYOSWo  BOYBIQ BWIRIN0 af@Ieeman  miarda  @alelse)m  asdmled

D0I6QIN]a] GOSVISAS) SOOI,

Scoring
The test is scored by measuring the deviation of the bisection from the true centre of the line.

A deviation of more than 6 mm from the midpoint indicates USN. Omission of two or more lines on

one half of the page indicates USN.
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2. Collection of Data

Participants were recruited from out-patient services of neurology, geriatric, and internal medicine
clinics of and Sri Chitra Tirunal Institute of Medical Science and Technology (SCTIMST), Trivandrum.
Participants were also recruited from senior citizen associations and other community centres in
Hyderabad. The goal was to recruit individuals aged 40 years and above, with varying levels of
education. Participants with normal cognition, MCI, and dementia due to neurodegenerative disease

and stroke, from both clinic and community, were included in the study.

Based on clinical evaluation, the individuals who fulfilled the following inclusionary criteria
were recruited: participants who were >40 years and consented to participate; with no evidence of head
injury, infections, and neurological disorders other than stroke and neurodegenerative disease that
could cause cognitive impairment; with no history of major systemic medical or psychiatric conditions
that could interfere with cognition; and with no significant hearing or visual impairment that could
interfere with cognitive testing.

2.1. Procedure

All study participants underwent cognitive assessment using tests that have been standardised to the
local populations, referred to as “Gold standard battery” for which normative data were available, and
have been in use for clinical diagnosis and research. This battery consists of the cognitive screening
test Addenbrooke’s Cognitive Examination-111 (ACE-II1) and the Clinical Dementia Rating (CDR)
which is administered in all participants. In addition, in participants with no dementia or questionable
dementia (CDR 0 and 1), tests of episodic memory and executive functions: Rey Auditory Verbal
Learning Test (RAVLT) and Color Trails Test (CTT) were performed to identify participants with
MCI. These tests have been validated and are widely used for diagnosis of MCI in India (Alladi et al.,
2011, 2014; Mathuranath et al., 2007; Nandi et al., 2008; Rao et al., 2004). A participant was
considered to be impaired on a test when his or her performance was below cut-off values in the gold

standard battery.

Clinical diagnosis was made by a neurologist experienced in diagnosis of MCI and dementia
following a semi-structured interview, clinical examination, review of performance on gold standard
tests, and other available investigations. Based on a uniform diagnostic process, participants were

grouped as follows:
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1. Healthy controls: All participants who have no subjective cognitive complaints and scored normally
on ACE-IIl, CDR, AVLT, and CTT.

2. MCI: Participants who fulfill modified Petersen’s criteria for MCI (Petersen, 2004).

3. Dementia: DSM-IV criteria for dementia. Subtypes of dementia will be further diagnosed as follows:
* Alzheimer’s disease (AD): (McKhann et al., 2011).

* Vascular dementia (VaD): NINDS-AIREN criteria (Roman et al., 1993).

* Frontotemporal dementia (FTD): (Rascovsky et al., 2011).

4. Vascular MCI: Participants with stroke who fulfil VASCOG criteria (Sachdev et al., 2014).

2.2 Demographic Characteristics of the healthy participants

2.2.1 Age, Gender, Education and sociocultural factors

Table 1 & 2 summarizes the demographic features of the participants. The overall sample (N = 195)
is relatively young (Mean age = 56.24) and mean education of 13.60 years. 12 % had 1- 8 years of
education, 44% had high school education, 27% completed their graduation and 28% had above
graduation level of education. The male to female participants’ ratio was comparable (79 M: 116 F).
The male and the female participants were significantly different in age (p < 0.18) and no significant
differences were found in their years of education (p = 0.418). The mean age of the male subjects was
58.44 years and female subjects was 54.73 years. The mean number of years of education in the male
participants was 13.38 years and in female participants was 13.75 years. There were 88 monolingual
participants with a mean education of 11.30 years and 107 bilinguals with a mean of 15.50 years of
education. Of the 302 participants, there were 39 rural residents. 13.9% of the population belongs to
the upper class, 32.0 % belongs to upper middle class, 22.2 % belongs to middle class, 30.3% belongs
to lower middle class and 1.5% belongs to lower socio-economic class as per the Kuppuswamy’s scale

of socioeconomic status.

67
© Indian Council of Medical Research - Neurocognitive Tool Box (ICMR-NCTB)



Table 1: Demographic characteristics of healthy participants

Age Education Gender
Mean (SD) Mean (SD) M: F
56.24 (9.61) 13.60 (3.2) 79: 116

Table 2: Mono/bilingual status, occupation, socio-Economic Status (SES) and urban/rural status of
healthy participants

N
Language usage Monolingual 88
Bilingual 107
Occupation groups ** 1 0
2 25
3 43
4 60
5 45
Missing 22
SES groups* 1 27
2 62
3 43
4 59
5 3
Missing 1
Urban/Rural Urban 108
Rural 22
Missing 65

* Kuppuswamy’s Socioeconomic Status (2012): 1 — Upper SES, 2 — Upper middle, 3 — Middle/Lower,
4 — Lower/ Upper Lower, 5 — Lower
**Qccupation: 1 - unskilled, 2 - semiskilled, 3 - skilled, 4 - professional, 5 — housewife
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Table 3: Performance of the healthy participants on Gold Standard Tests

Gold Standard Test Mean (SD)
ACE Il 91.62 (4.76)
Color trails A 78.57 (39.89)
Color trails B 163.92 (67.1)
RAVLT delayed recall (DR) 9.34 (2.52)
RAVLT HITS 13.94 (1.43)
HADS Anxiety .92 (1.62)
HADS Depression .53 (1.26)

2.3 Demographic characteristics of patients

Table 4: Demographic characteristics of MCI and dementia participants

N Age Education Gender Mono/bilingual
Mean (SD) Mean (SD) M:F Mono:Bi
MCI 34 66.38 (9.13) 12.24(3.29) 19:15 17:17
Dementia 38 69.37 (7.49) 11.61(3.45) 30:8 20:18

3. Psychometric properties of the ICMR-NCTB

3.1 Performance of healthy participants on the ICMR-NCTB

Data was tested for normality across all tests and centres. Parametric tests were administered to data

that was normally distributed and non-parametric tests were carried out for data that was not normally

distributed. Table 5-7 shows performance of healthy controls on all tests of the ICMR-NCTB.
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Table 5: Performance of healthy controls on tests of attention and executive function

Tests Mean SD
TMTB & W

Part A (in secs) 74.53 27.39
Part A errors .04 220
Part B (in secs) 180.42 59.96
Part B errors .06 34
Part B — A 105.89 46.83
Category Fluency

Animals 15.07 2.86
Vegetable 15.45 2.84
Food 17.42 3.68
Phonemic Fluency

Pa 13.02 3.71
Ka 13.32 4.22
Ma 10.62 4.41
Ka+Ma+Pa 38.3 10.3

Table 6: Performance of healthy controls on tests of memory

Tests Mean SD
RAVLT

Trial 1 4.92 1.28
Trial 2 6.81 1.43
Trial 3 7.64 1.30
Total Learning 19.37 3.19
Delayed Recall 541 1.80
Delayed Recognition 18.96 1.14
MTCF

Immediate Recall 20.33 6.47
Delayed Recall 19.89 6.32
TNI-93

TNI-93 Total Recall 8.48 0.76
TNI-93 Spatial Recall 8.38 0.42
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Table 7: Performance of healthy controls on tests of language and visuospatial ability

Tests Mean SD
Language

PNT 30 83.80 5.57
FAST adapted 27.86 1.53
Visuospatial ability

MTCF Copy 34.93 1.61
Line Bisection 17.00 .000

3.2 Correlation of test performance with demographic characteristics across all centres

Tables 8-10 show the correlation between the demographic factors (age & education) and performance
on all tests of the ICMR-NCTB. Although most correlations showed significant relations between the
demographic variables and test performance, the correlation coefficients were rather small, most being
below 0.3. Hence, the demographic variables of age and education were not used to develop norms.
Centrewise regression analyses were carried out which also did not produce strong effects of the

demographic characteristics. Table-11 shows the findings of the regression analyses.

Table 8: Correlation between tests of attention and executive function and age & education

Tests Age Edu
TMTB & W

Part A 255" -.252"
Part B 332" -.323"
TMT B-A 292" -.249™
Category fluency

Animals 012 .190™
Vegetables -.146" 285"
Food -.169" 246"
Phonemic Fluency

Ka -.048 344
Ma -.015 401"
Pa -.110 .303™
Ka+ Ma + Pa -.056 381"
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Table 9: Correlation between tests of memory and age & education

Tests Age Education
RAVLT

Trial 1 -.212™ .081
Trial 2 -.236" .089
Trial 3 -.300™ .099
Total Learning .051 2777
Delayed Recall -.283" 115
MTCF

Immediate Recall -.202" 2877
Delayed Recall -.203™ 292"
TNI-93

TNI-93 Total Recall 0.010 379™
TNI-93 Spatial Recall -172" 163"

Table 10: Correlation between tests of language and visuospatial abilities and age & education

Tests Age Education
Language

PNT -.096 426"
FAST 2117 149"
Visuospatial

MTCF Copy -.182" 290"

Line Bisection - -
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Table 11: Stepwise regression analyses to evaluate effects of demographic factors (Age, Education, Gender and language use) on test performance

Test Model R square | Beta P value | Assumptions
TMT A Education 0.11 -2.27 < 0.001 R square below 0.3. Residuals not normally distributed. All other assumptions met
Age 0.64 0.002
TMTB Education 0.19 -6.16 <0.001 R square below 0.3. Residuals not normally distributed. All other assumptions met
Age 2.05 <0.001
Animal fluency Education 0.04 0.17 0.007 Correlations below 0.3, R square above 0.3. Residuals statistic greater than +3
Vegetable Education 0.16 0.41 <0.001 Correlations below 0.3, R square below 0.3. Residuals statistic greater than +3
FluencyFluen Mono/Bilingual -1.43 0.005
Gender 0.89 0.023
Food fluency Education 0.14 0.28 <0.001 Correlations below 0.3, R square below 0.3. Residuals statistic greater than +3
Gender 2.02 <0.001
‘KA’ Fluency Education 0.13 0.47 <0.001 Correlations below 0.3, R square below 0.3. All other assumptions met.
‘MA’ Fluency Education 0.16 0.46 <0.001 Correlations below 0.3, R square below 0.3. All other assumptions met.
‘PA’ Fluency Education 0.09 0.35 <0.001 Correlations below 0.3, R square below 0.3. All other assumptions met.
PNT 30 Education 0.25 0.65 <0.001 Correlations below 0.3, R square below 0.3. Residuals lesser than -3. Residuals not normally distributed
Age -0.18 <0.001
Gender -3.02 < 0.001
FAST Adapted Education 0.17 0.19 <0.001 R square below 0.3. Residuals lesser than -3. All other assumptions met. Residuals not normally distributed
VLT T1 Age 0.06 -0.03 0.001 Correlations below 0.3, R square below 0.3. All other assumptions met.
VLT TL Age 0.11 -0.09 <0.001 Correlations below 0.3, R square below 0.3. Residuals not normally distributed.
Gender 1.04 0.022
VLT DR Age 0.14 -0.06 <0.001 Correlations below 0.3, R square below 0.3. All other assumptions met.
Gender 0.51 0.043
MTCF Copy Education 0.10 0.14 < 0.001 Correlations below 0.3, R square below 0.3. All other assumptions met.
Gender -0.52 0.025
MTCF IR Age 0.15 -0.17 <0.001
Education 0.64 0.002 Correlations below 0.3, R square below 0.3. All other assumptions met.
Gender -1.94 0.036
MTCF DR Age 0.17 -0.17 <0.001
Education 0.64 < 0.001 Correlations below 0.3, R square below 0.3. All other assumptions met.
Gender -2.48 0.006
Line Bisection - - - - -
TNI- 93 TR Education 0.144 0.091 <0.001 Correlations below 0.3, R square below 0.3. All other assumptions met.
Education 0.061 0.059 0.018 Correlations below 0.3, R square below 0.3. All other assumptions met.
TNI-93 SR
Age -0.020 0.013
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4. Generating norms

No strong effects of age and education on test performance were found across centres. This
maybe secondary to insufficient representation of all age, gender and education levels in the
given sample. Further studies using the ICMR-NCTB battery of tests may offer more robust
norms from larger age, education and gender stratified samples. Tables 12-18 display the

percentile conversion for raw scores across all tests.

Table 12: Mean, SD and percentiles of TMT A, TMT B, and TMT B - A

TMT A TMT B TMTB-A
Mean (SD) 74.53 (27.39) 180.42 (59.97) 105.89 (46.83)
Percentile Raw Scores
5th 98 280 199
10t 86 239 168
15t 76 219 158
25 65 198 135
50t 56 150 96
75t 41 120 70

Table 13: Mean, SD and percentiles of Category Fluency (Animals, Vegetables and Food)

Animal fluency Vegetable fluency Food fluency
Mean (SD) 15.07 (2.86) 15.45 (2.84) 17.42 (3.68)
Percentile Raw Scores
5th 10 11 12
10t 11 12 13
15t 12 13 14
25 13 13 15
50t 15 15 18
75t 17 17 20

74

© Indian Council of Medical Research - Neurocognitive Tool Box (ICMR-NCTB)



Table 14: Mean, SD and percentiles of Phonemic Fluency (letters — Ka, Ma and Pa)

‘Ka’ ‘Ma’ ‘Pa’ Total fluency
Mean (SD) 13.32 (4.22) 10.62 (4.41) 13.02 (3.71) 38.30 (10.30)
Percentile Raw Scores
5th 7 6 7 22
10t 8 7 8 25
15" 9 8 9 27
25t 10 10 10 30
50t 13 12 13 38
75t 16 14 16 45

Table 15: Mean, SD, and Percentiles of Picture Naming Test, FAST Adapted and Line Bisection

PNT FAST adapted Line Bisection

Mean (SD) 83.80 (5.57) 27.86 (1.53) 17.00 (0.00)
Percentile Raw Scores

5th 71 25 17

10" 76 26 17

15" 78 26 17

25t 81 27 17

50t 85 28 17

75t 88 29 17

Table 16: Mean, SD, and Percentiles of VVerbal Learning Test

Verbal Learning Test

Trial 1 Trial 2 Trial 3 Total Delayed Delayed
learning recall recognition

Mean (SD) 4.92 6.81 7.64 19.37 5.41

(1.28) (1.43) (1.30) (3.19) (1.80) 18.96 (1.14)
Percentile Raw Scores
5th 3 5 6 14 3 17
0% 3 5 6 15 3 18
15 4 5 6 16 4 18
25 4 6 7 17 4 18
50t 5 7 8 19 5 19
75t 6 8 9 22 7 20

© Indian Council of Medical Research - Neurocognitive Tool Box (ICMR-NCTB)



Table 17: Mean, SD and percentiles of MTCF

MTCEF copy MTCF Immediate recall MTCF Delayed recall

Mean (SD) 34.93 (1.61) 20.33 (6.47) 19.89 (6.32)
Percentile Raw Scores

5th 32 10 10

10" 33 12 11

15" 33 14 13

25t 34 16 16

50t 36 20 19

75t 36 25 24

Table 18: Mean, SD and percentiles of TNI- 93 Total Recall and TNI-93 Spatial Recall

TNI- 93 Total Recall

TNI-93 Spatial Recall

Mean (SD)

8.48 (0.76)

8.38 (1.05)

Percentile

Raw Scores

5th

10th
15th
25th
50th
75th

© © 00 00 N

© © 00NN O
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4.2 Test Score Interpretation:

Normative data are used to compare characteristics or specific conditions of a group of people or
an individual with a reference population and aid in the detection of deviations (Ware & Keller,
1996). Normative scores assist test takers in interpreting the test results as raw scores are not
meaningful without proper interpretation. Percentile ranks (PR) or percentiles (PC), standardized
scores, and standard scores are all typical ways to describe norms (Gregory, 2007). To derive
norms for tests of the ICMR-Neuro Cognitive Tool Box (ICMR-NCTB), the percentile rank
method is used. Tables 12-19 display the percentile conversion (5™, 101", 15t 25" 50 and 75™)
for raw scores for the following tests: Trail Making Test (TMT A & B), Category Fluency:
animal, vegetable and food, Phonemic fluency — Ka, Ma & Pa, Verbal Learning Test (Total
Learning, Delayed Recall, and Delayed Recognition), Picture Naming Test (PNT), Frenchay
Aphasia Screening Test (FAST), Modified Taylor Complex Figure (MTCF: Copy, Immediate
Recall & Delayed Recall), TNI-93: Total Recall, TNI-93-Spatial Recall, and Line Bisection.

Depending on the clinical applicability, the appropriate norms can be chosen from 5% to
75" percentile. As per the available literature, scores below 15" percentile can be considered to
be indicative of probable cognitive deficit (Rao et al., 2004). Additionally, the 10" percentile can
be used to identify patients with severe cognitive deficits (Mistridis et al., 2015). Values of 15
and 10" percentiles for the cognitive tests of the ICMR-NCTB are provided in this manual to
help the clinician/researcher in interpreting the individual raw scores. The aforementioned

criteria are applicable to all the ICMR-NCTB test results.
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Ware, J. E., Jr., & Keller, S. D. (1996). Interpreting general health measures. In B. Spilker (Ed.), Quality
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Manual. Bangalore, India: National Institute of Mental Health and Neurosciences.
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(2015). Considering the base rates of low performance in cognitively healthy older adults improves the
accuracy to identify neurocognitive impairment with the Consortium to Establish a Registry for
Alzheimer's Disease-Neuropsychological Assessment Battery (CERAD-NAB). European archives of
psychiatry and clinical neuroscience, 265(5), 407—417. https://doi.org/10.1007/s00406-014-0571-z
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GERIATRIC DEPRESSION SCALE (GDS)

While there are many instruments available to measure depression, the Geriatric Depression
Scale (GDS), first created by Yesavage et al., has been tested and used extensively with the
older population. It is a brief questionnaire in which participants are asked to respond to the
30 questions by answering yes or no in reference to how they felt on the day of
administration. Scores of 0 - 9 are considered normal, 10-19 indicate mild depression and
20-30 indicate severe depression.

TARGET POPULATION: The GDS may be used with healthy, medically ill and mild to
moderately cognitively impaired older adults. It has been extensively used in community,
acute and long-term care settings.

Administration & Scoring:

This test is administered by the clinician and the patient’s responses are recorded on the
form. It is a forced-choice, yes-no questionnaire.

Directions to Examiner: Present questions VERBALLY. Circle answer given by
patient. Do not show to patient.

The GDS-30 should be given orally. A clear YES or NO answer is required for each
question. If necessary, repeat the question but do not accept a qualified answer from the test-
taker.

Cross off either yes or no for each question. Depressive answers (errors) are circled on the
form and are bolded below. Count up 1 for each depressive answer (error). The final score
is the tally of the number of depressive answers with the following scores indicating
depression.

0-9 No depression
10-19 Suggestive of a mild depression
20-30 Suggestive of severe depression

What to do if a patient does not answer a few items.

For example, if 3 of 15 items are not answered then the, total score is score on 12 completed
PLUS 3/15ths of total score to make-up for omitted items, e.g. if they got a 4 on the 12 they
completed or 1/3 positive, add 1/3 of the 3 missing or 1 point for a total of 5.

What if the patient is aphasic?

Use a point-board, or a board with the scale and yes/no next to the items and have patient
point out correct answer. If the patient is aphasic due to dementia, then other measures should
be used to determine the patient’s level of depression
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This is the original scoring for the scale: One point for each of these answers.
Cutoff: normal-0-9; mild depressives-10-19; severe depressives-20-30.

1.NO 6.YES 11. YES 16. YES 21.NO 26. YES
2.YES 7.NO 12. YES 17. YES 22.YES 27. NO
3.YES 8.YES 13. YES 18. YES 23.YES 28. YES
4.YES 9.NO 14. YES 19.NO 24. YES 29.NO
5.NO 10. YES 15.NO 20. YES 25. YES 30. NO

Yesavage, J.A., Brink, T.L., Rose, T.L., Lum, O., Huang, V., Adey, M., & Leirer, V.O. (1982).
Development and validation of a geriatric depression screening scale: A preliminary report. Journal of
Psychiatric Research, 17, 37-49. © Yesavage, J.A.
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SCALE FOR THE INSTRUMENTAL ACTIVITIES OF DAILY
LIVING IN THE ELDERLY (IADL-EDR)

The assessment of functional status is critical when caring for older adults. Normal
changes due to aging, acute illness, worsening chronic illness, and hospitalization can
contribute to a decline in the ability to perform tasks necessary to live independently
in the community. The information from a functional assessment can provide objective
data to assist with targeting individualized rehabilitation needs or to plan for specific
in-home services such as meal preparation, nursing and personal care, home-maker
services, financial and medication management, and/or continuous supervision. A
functional assessment can also guide the clinician to focus on the person’s baseline
capabilities, facilitating early recognition of changes that may signify a need either for
additional resources or for a medical work-up (Greenberg & McCabe, 2018).

INSTRUCTIONS: Read aloud to the subject each of the 11 items and the response that
follow. Ask them to circle “Yes” if they consider it as applicable to them (or their patient)
and circle “No”, if otherwise. If they circle “Yes”, ask them to choose from one of the
three responses that follow, the one they consider most applicable to them (or their
patient). If they choose the second or third response for any of the items, ask them to
circle the score against that response under the column “CD”, if they consider that
disability to be resulting from cognitive impairment or circle the score under “PD”, if it
considered to be resulting from physical impairment. If they think that both the
impairments are contributory, then ask them to circle the scores in both the columns.
If they think that both the impairments are contributory, but to different extents, then
they may circle the appropriate score in each of the column (e.qg., circle 1 for CD and 2
for PD). If the subject chooses the second or third response for any activity, ensure that
they (or their patient) were capable of doing the activity at some point of time in the
past. An item may be rated as not applicable if that task was not done by the subject
any time in the past for either want of necessity (e.g., banking is done by the husband)
or opportunity (e.g., is an atheist, does not pray). If a task was being done by the subject
in the past but is not done now because other members of the family do it, then it must
not be rated as “not applicable”. In such a case, it should be clarified if the subject is
now competent to do it on his/her own, and rated accordingly.

Name: Testing Date:
DOB (Age): Gender:
Urban/Rural: Education (yrs.):
Informant: Relationship:
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Calculating the Cognitive Disability Index (CDI) and the Physical Disability Index (PDI):

Add up and enter in the space provided above, the number of applicable questions (NAl),
and the circled scores in the columns CD (CDS) and PD (PDS).

The CDI or PDI can be calculated provided the NAl is 6 or more. Use the following formula to
calculate the CDI and/or PDI. Alternatively, read it from the table overleaf.

CDI =CDS/ 2 x NAI.

PDI=PDS /2 x NAI.

Table for calculating the Cognitive Disability Index (CDI) and Physical Disability Index (PDI).
on IADL-EDR.

To know the CDI or PDI, read the CDS (Cognitive Disability Score) or PDS (Physical Disability
Score) obtained against the NAI (Number of Applicable Items) on the IADL-EDR (e.g., if the
CDS is 5 and the NAl is 9 then the CDl is 27.8).

NAI

6 7 8 9 10 11
CDS
0 0.0 0.0 0.0 0.0 0.0 0.0
1 8.3 7.1 6.3 5.6 5.0 4.5
2 16.7 14.3 12.5 111 10.0 9.1
3 25.0 21.4 18.8 16.7 15.0 13.6
4 33.3 28.6 25.0 22.2 20.0 18.2
5 41.7 35.7 31.3 27.8 25.0 22.7
6 50.0 42.8 37.5 333 30.0 27.2
7 58.3 50.0 43.8 38.9 35.0 31.8
3 66.6 57.1 50.0 444  40.0 36.3
9 75.0 64.3 56.3 50.0 45.0 40.9
10 83.3 71.4 62.5 55.5 50.0 45.4
11 91.6 78.5 68.8 61.1 55.0 49.9
12 100.0 85.7 75.0 66.6 60.0 54.5
13 92.8 81.3 72.2 65.0 59.0
14 100.0 87.5 77.7 70.0 63.6
15 93.8 83.3 75.0 68.1
16 100.0 88.8 80.0 72.6
17 94.4 85.0 77.2
18 99.9 90.0 81.7
19 95.0 86.3
20 100.0 90.8
21 95.3
22 99.9

Mathuranath P S et. al. Instrumental Activities Of Daily Living Scale For Dementia Screening in the elderly. International
Psychogeriatrics 2005; 17(3):461-474 © Mathuranath P. S.
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Neuropsychiatric Inventory (NPI): (NPI-Brief)

NPI is a brief retrospective caregiver/informant-based interview covering 12 NPS, including
delusions, hallucinations, agitation/aggression,dysphoria/depression, anxiety,
euphoria/elation, apathy/indifference, disinhibition, irritability/lability, aberrant motor
behaviors, night-time behavioral disturbances and appetite/eating disturbances. it is a
caregiver-based questionnaire in which the care giver indicates the presence or absence of

NPS in the patient during the last few weeks. It can be completed in 5 to 10 minutes. (Musa, 6.,

Henriquez, F., Mufoz-Neira, C., Delgado, C., Lillo, P., & Slachevsky, A. (2017). Utility of the Neuropsychiatric Inventory Questionnaire (NPI-Q) in the assessment

of a sample of patients with Alzheimer's disease in Chile. Dementia & neuropsychologia, 11(2), 129-136. doi:10.1590/1980-57642016dn11-020005)
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Cummings, J.L., Mega, M., Gray, K., Rosenberg-Thompson, S., Carusi, D.A., & Gornbein, J. (1994). The Neuropsychiatric
Inventory: Comprehensive assessment of psychopathology in dementia. Neurology, 44, 2308-2314. © Cummings, J.L.
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Informant Questionnaire on Cognitive Decline in the
Elderly (IQCODE)

The Informant Questionnaire for Cognitive Decline in the Elderly (IQCODE) is a structured
interview based on informant responses that is used to assess for possible dementia. IQCODE

has been used for retrospective assessment of cognitive decline. (Harrison, 1. k, stott, D. 1., Mcshane, R., Noel-

Storr, A. H., Swann-Price, R. S., & Quinn, T. J. (2016). Informant Questionnaire on Cognitive Decline in the Elderly (IQCODE) for the early diagnosis of dementia

across a variety of healthcare settings. Cochrane Database of Systematic Reviews, (11).)
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Scoring:

Total score out of 26 = obtained score/26
Interpretation

3= No change

4= a bit Worse

5= Much worse

Average score of >3.27 means Dementia

Jorm, A. & Korten, A. (1988). Assessment of cognitive decline in the elderly by informant interview. The British Journal of
Psychiatry, 152, 209-213. © Jorm, A. & Korten, A L.
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QUALITY OF LIFE SCALE SF-36(RAND) QUESTIONNAIRE

Quality of life (QOL) measures have become a vital and often required part of health
outcomes appraisal. For populations with chronic disease, measurement of QOL provides
a meaningful way to determine the impact of health care. (Burckhardt, C. S., & Anderson,
K. L. (2003). The Quality of Life Scale (QOLYS): reliability, validity, and utilization. Health
and quality of life outcomes, 1, 60. doi:10.1186/1477-7525-1-60)
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Ware, J., Snow, K., Kosinski, M., & Gendek, B. (1993). RAND 36- Item Health Survey: Manual and Interpretation Guide. Boston,
MA: The Health Institute, The New England Medical Center. © Ware, J.
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Scoring:

Table 1
Step 1: Recoding Items

Item numbers Change To
original recoded
response value of:
category *

1, 2,20, 22,34, 36 1-> 100
2> 75
3> 50
4-> 25
5-> 0

3,4,5,6,7,8,9,10,11,12 1- 0
2> 50
3> 100

13, 14, 15, 16, 17, 18, 19 1-> 0
2> 100

21, 23, 26, 27, 30 1-> 100
2> 80
3> 60
4> 40
5-> 20
6> 0

24, 25, 28, 29, 31 1- 0
2> 20
3> 40
4> 60
5-> 80
6> 100

32,33,35 1 0
2> 25
3> 50
4> 75
5- 100
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Table 2
Step 2: Averaging Items to Form Scales

Table 3
Reliability, Central Tendency, and Variability of Scales in the Medical Outcomes
Study
Scale Items Alpha Mean SD
Physical functioning 10 0.93 70.61 27.42
Role 4 0.84 52.97 40.78
functioning/physical
Role 3 0.83 65.78 40.71
functioning/emotional
Energy/fatigue 4 0.86 52.15 22.39
Emotional well-being 5 0.90 70.38 21.97
Social functioning 2 0.85 78.77 25.43
Pain 2 0.78 70.77 25.46
General health 5 0.78 56.99 21.11
Health change 1 — 59.14 23.12

Scale Number  of After recoding per Table

items 1, average the following
items

Physical functioning 10 3456789101112

Role limitations due to 4 13141516

physical health

Role limitations due to 3 1718 19

emotional problems

Energy/fatigue 4 23272931

Emotional well-being 5 24 25 26 28 30

Social functioning 2 2032

Pain 2 2122

General health 5 133343536

Ware, J.E., Jr., & Sherbourne, C.D. “The MOS 36-Item Short-Form Health Survey (SF-36): 1. Conceptual Framework and Item
Selection,”. Medical Care, 30:473-483, 1992.
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