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ABBREVIATIONS  

 

 

ACE-III  

 

�$�G�G�H�Q�E�U�R�R�N�H�¶�V���&�R�J�Q�L�W�L�Y�H��Examination-III  

CDR Clinical Dementia Rating 

RAVLT Rey Auditory Verbal Learning Test  

CTT Color Trails Test  

HADS Hospital Anxiety and Depression Scale 

TMT 

VLT 

TNI 

Trail Making Test 

Verbal Learning Test 

Test des Neuf Images du 93 

MTCF Modified Taylor Complex Figure 

FAST  Frenchay Aphasia Screening Test  

PNT Picture Naming Test 

MCI 

AD 

Mild Cognitive Impairment 

�$�O�]�K�H�L�P�H�U�¶�V���'�L�V�H�D�V�H 

FTD Fronto-Temporal Dementia 

VaD 

SES 

Vascular Dementia 

Socio Economic Status 
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Name of the participant: 
Age/Gender: 
Years of Education: 
Number of languages spoken:  
Languages Spoken:  
Age of onset of dementia/MCI: 
 
Diagnosis:  
 

  

Date of Interview  
Hospital/Institution   
Location  
Testing Language  
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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:  �7�H�O�O�� �W�K�H�� �S�D�U�W�L�F�L�S�D�Q�W���� �³""CT vQ¾°¥¨Oç]Rs yUX|WRt  B SqLze NWo¾]¤, 
�5�R�:�M�-�–�,�C�� �1�S�7�†�:�q���� �5�>�P�*�³�:�q�� �G�:�–�4�� �1�H�G���0�H�o�V�:�q�� �L�*�¤�*�0�C���� �5�.�l�:�� �1�M�*�;�:�š�:\ ÿV 
vqS¨ºfLeV.''  

�´�� 

 

Part B: �7�H�O�O���W�K�H���S�D�U�W�L�F�L�S�D�Q�W�����³Rvç&WrOÕV j]r°¥ oLr] oLr] vqOÐ yUX|WRt NWoojOyq]\ ÿV, 

�5�R�:�M�-�–�,�C�� �1�S�7�†�:�q���� �5�>�P�*�V�:�q�� �G�:�–�-�3�� �1�H�G���0�H�o�V�:�q�� �L�*�¤�*�0�C���� �5�.�l�:�� �1�M�*�;�:�š�:\ ÿV 

vqS¨º fLeV��� ́

 

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: �7�L�P�H���W�K�H���S�D�W�L�H�Q�W���D�V���K�H���R�U���V�K�H���I�R�O�O�R�Z�V���W�K�H���³�W�U�D�L�O�´���P�D�G�H���E�\���W�K�H���Q�X�P�E�H�U�V���R�Q���W�K�H���W�H�V�W���� 

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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�7�U�D�L�O���0�D�N�L�Q�J���7�H�V�W���(���%�O�D�F�N���	���:�K�L�W�H 

 
Part A 

 
 

Exercise 
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Trail �0�D�N�L�Q�J���7�H�V�W���(���%�O�D�F�N���	���:�K�L�W�H 

 
Part B 

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

 
 

 
�7�0�7�(
B&W  

Type A 

�7�0�7�(
B&W  

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: ": kRËaO¨OÐ v|©]SpLaV krpOW. ""Wu]pOÐNf oQY°tORaRpsæLU  
�1�H�N�4���H�O�M�-�5���� �"�S���(�C�4�� �"�]�N�3���0�5�*�ƒ�-�3���C�-�>�z�*�3���G�:�z�r��KqO fve kr´ SkqOW¥ 
v]ºOU Bv¡¾]¨qOfV. j]°¥¨V  KqO o]j]ãV  yopU fqOU.''  

 

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" -�(���W�R�W�D�O��� ���������F�R�U�U�H�F�W��� �����������$�O�O���W�\�S�H�V���R�I���D�Q�L�P�D�O�V��

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 

���H���J�������³�J�L�U�D�I�I�H�´���� 



13 
© Indian Council of Medical Research - Neurocognitive Tool Box (ICMR-NCTB) 

 

 

 

Vegetables 

 

Instructions 

 

Tell the participant: " kRËaO¨OÐ v|©]SpLaV krpOW. ""j]°¥¨V  Wu]pOÐRNf 

k \ �¼�t�O�:�5�Q�-�1�>�M�-�3���1�H�N�4���H�O�M�-�5�����"�S���(�C�4���"�]�N�3���0�5�*�ƒ�-�3���C�-�>�z�*�3�����H�R�S�n�7�z�Q�-�0�>���1�H�N�4��

krpqOfV. j]°¥ KqO  NkLvw|U kr´ SkqV   v]ºOU Bv¡¾]¨qOfV.  j]°¥¨V  KqO o]j]ãV 

yopU fqOU " 

 

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" -�(���W�R�W�D�O��� ���������F�R�U�U�H�F�W��

= 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 

���H���J�������³�E�H�D�Q�V�´���� 

 

Food Items 

 

Instructions 

Tell the participant: " kRËaO¨OÐ v|©]SpLaV krpOW. ""krpL¢ Wu]pOÐ IsæL BzLq 

�V�*�F�G�z�Q�-�0�>�M�-�3�����1�H�N�4���H�O�M�-�5�����"�S���(�C�4���"�]�N�3���0�5�*�ƒ�-�3���C�-�>�z�*�3�����G�:�z�r���)�N�-���,�H�*�S�T�X�3����

kr´ SkqV v]ºOU  Bv¡¾]¨qOfV.  j]°¥¨V KqO o]j]ãV  yopU fqOU. " 
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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" -�(���W�R�W�D�O��� ��

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.  
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CATEGORY FLUENCY (Test Sheet) 

 

SL.NO ANIMALS  VEGETABLES  FOOD 
ITEMS  

1    

2    

3    

4    

5    

6    

7    

8    

9    

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) 
 
 

 
 

 

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. One 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 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 

�6�H�P�D�Q�W�L�F���&�D�W�H�J�R�U�\���(�U�U�R�U��� ���Z�L�O�O���E�H���F�R�G�H�G���D�V���³���´�� 

Super-ordinate category Error = S 

 

  

Total=NL+OL= 
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1.3. PHONEMIC FLUENCY  

Instructions 

The examiner gives the following instruction: �³Administration:  kq]SwLiW¢  fLRu krpOÐ 

�G�:�n�1�Ž�T�z�r���G�P�4�1�5�ƒ�C�*�B�4�����������=�*�o�����H�O�M�-�–���"�]�N�†�:�q��fOa°OÐ vL¨OW¥ 

Wu]pOÐ]aS¾LtU j]°¥ krSpºfLeV. IfV fq¾]sOç vL¨OWtOU j]°¥¨V  

�H�O�M�*�S�-�–�C�*�B�4���H�1�]�����"�C�4���#�Q�:�0�p�����1�H�N�4�����1�È ¾] VR£����SkqV (DhL: kv]Nf¢, 

kLs¨LaV), jÒ¡,  KSq wmÉ¾]¤ BqUn]¨OÐfOU KaOv]sR¾ kh¾]¤ v|f|LyU 

DçfOoLp vL¨OW¥ (DhL: yVSjzU, yVSjz]¨OW) oOfsLpv Bp]q]¨qOf V. KqO o]j]ã]jV 

SwxU `L¢ j]°StLaV  j]¡¾L¢ krpOU.. fáLrLSeL?  
 

 
 
EXAMPLE:  
 
Sound � �̂· �_ 
 
�·�Å�Ç�Ó�~���·�›�Ã�›�~���·�Ó�R��Ó�~���Ü�·�Ò�È�~���·�Ô�Î�È�á 
 

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.  
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Scoring Sheet 

PHONEMIC FLUENCY (Test Sheet) 

 

SL.NO k  W o 

1    

2    

3    

4    

5    

6    

7    

8    

9    

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) 
 
 

 

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.One 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 

  

Total=NL+OL= 
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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 

 

�7�H�O�O�� �W�K�H�� �S�D�U�W�L�F�L�S�D�Q�W�� �³""CT WasLô]¤ j]ÐOU `L¢ k¾V vL¨OW¥ vLp]¨OU. Av 
�,�T�•�1�M�*�0�>�� �1�5�r�t�-�5���� �'�–�:�l�4�� �� �=�*�o�� �S�*�M�:\ ÿV kP¡¾]pL¨]pf]jOSwxU Av JfV 
NWo¾]¤ SveRË]sOU Bv¡¾] \ ÿV krpOW.'' 
 
�³KL¡Ú]¨OW,  WOr\ ÿV Wu]pOSÒL¥ CT vL¨OW¥ �ž�Ë�Æ�á���Ó�« L¢ `L¢ Avw|RÕaOU.'' 
qºLoS¾pOU oPÐLoS¾pOU kq]SwL�½jW¥¨OU CSf j]¡ShwU Bv¡¾]S¨ºfLeV.''  

 

Trial 1:  Rv¹, RRW, �Ä�×�È, W¾V, qL³], \ �Y�l�4�����H�-�P�§�4�����«�(�á, kOñWU, va] 

 

Trial 2:  \ �Y�l�4�����H�-�°�5�3�����0�S�‚�����Ä�×�È, �«�(�á, RRW, qL³], W¾V, va], kOsæV 

 

Trial 3:  qL³], kOsæV, RRW, kOñWU, va], �Ä�×�È, Rv¹ , �«�(�á, \ �Y�l�4�����5�†�4 
 

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

 

Delayed Word List Memory Task 

""WOr\ ÿV SjqU oOSÒ, CT WasLô]¤ j]ÐOU `L¢ vL¨OW¥ vLp]\ ÿ]qOÐO. Av KL¡¾O 
krpOW.'' 

 

Scoring: One point for each correct word recalled. Maximum score: 10 
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Delayed Recognition Word Task 

""WOr\ ÿV SjqU oOSÒ  CT WasLô]¤  j]ÐOU `L¢ 10 vL¨OW¥ vLp] \ ÿ]qOÐO.  B 
vL¨OWt]¤ ""oqU'' DSºL? IÐV ISÐLaV krSpºfLeV.'' kq]SwLi]¨RÕaOÐ v|©]  
wq]pLp  Nkf]WqeU fqOWpLReË]¤  wq]pLeÐV krpOWpOU RfãLp  Nkf]WqeoLeV 
fqOÐRfË]¤  CfV RfãLReÐV krpOWpOU, AaO¾vL¨]Ss¨V SkLSWºfOoLeV. 

 

(Stimuli list:  �0�S�‚�����1�]�,�C�3�����0�0�5�����°�Ò�Å , fLS¨L¤, �Ä�×�È, �•���á V�����5�†�4�����1�W�*�l�q�����L�P����

qL³], kOñWU, R\ qOÕV, va],  NYLoU, \ qaV, \ �Y�l�4�����0�0�V�G�:�5�o�����H�-�P�§�4�����«�(�á ) 
 

Scoring: One point for each word correctly recognized. Maximum score: 20 
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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: �R�I���W�K�H���V�D�P�H���Z�R�U�G�V���L�Q���W�K�H���O�L�V�W�« 

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: 

�7�K�H���V�X�E�M�H�F�W�V�¶���U�H�V�S�R�Q�V�H�V���Z�L�O�O���E�H���\�H�V���Q�R�����7�K�H���W�H�V�W���D�G�P�L�Q�L�V�W�U�D�W�R�U���Z�L�O�O���F�R�G�H���W�K�H���U�H�V�S�R�Q�V�H���D�V���F�R�U�U�H�F�W���R�U��

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 
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Name : Date : 
Age : Place : 
Subject Id : 

 
 

Delayed Recognition: 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

           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 

 

 

TRIAL 1 (T1) TRIAL 2 (T2) TRIAL 3 (T3)  
DELAYED 
RECALL  STIMULUS RESPONSE STIMULUS RESPONSE STIMULUS RESPONSE 

Rv¹   \ �Y�l�4  qL³]    

RRW  kOñWU  kOsæV   

�Ä�×�È  Rv¹   RRW   

W¾V  �Ä�×�È  kOñWU   

qL³]   �«�(�á  va]   

\ �Y�l�4  RRW  �Ä�×�È   

kOsæV  qL³]   Rv¹    

�«�(�á  W¾V  �«�(�á   

 kOñWU  va]  \ �Y�l�4   

va]  kOsæV  W¾V   

Words Recognition Words Recognition 

Rv¹   qL³]   

�1�]�,�C�3  kOñWU  

RRW  R\ qOÕV  

�°�Ò�Å   va]  

fLS¨L¤   NYLoU  

�Ä�×�È  \ qaV  

 AÆV  \ �Y�l�4  

W¾V  RRyj]W¢   

�1�W�*�l�q  kOsæV  

os  �«�(�á  
 



24 
© Indian Council of Medical Research - Neurocognitive Tool Box (ICMR-NCTB) 

 

1.5. TNI-93 

 

Administration  
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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 

 

""CSÕL¥ `L¢ j]°Rt  WOr \ ÿV \ ]Nf°¥ WLe]¨L¢ SkLWOWpLeV. j]°¥ KLSqL  
\ �:�,�C�z�Q�-�3���1�G�*�t�:�M�:�l�4���)�*�1�N�*�–�:�0�p�M�-�3���1�H�N�4���'�G�:�t�4���H�O�~�-�C�N�-�5�������$�2��\ ]Nf°t]¤ 
\ ]sf]jV Ajvi] �S�X�C�X�°�L�*�M�� �1�H�N�-�5�r�� �%�ƒ�*�M�:�N�:�t�*�3���� �H�1�]�� �"�S�M�:�q��
RkLfOvLp] DkSpLY]¨OÐ SkqV j]°¥ ISÐLaV krpOW. j]°¥¨V  \ ]Nf¾]R£  
SkqV WQf|oLp] Ar]p]sæLRpË]¤ AfV DTz]\ ÿOU krpLvOÐfLeV. fOa°LU Cj] 
\ ]Nf¾]R£ SkqV krpOW.'' 

 

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. 
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Scoring 

The responses are coded as follows: 

1. Correct response in testing language = 3 points 

2. Correct response in other languages = 3 points 

3. Response after semantic cue = 2 points 

4. Correct response after semantic cue in other languages = 2 points 

5. Response after phonemic cue = 1 point 

6. Response after phonemic cue in other language = 1 point 

 

Error responses 

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

������ �(�U�U�R�U���L�Q�F�R�U�U�H�F�W�� �U�H�V�S�R�Q�V�H�V�� �Z�L�O�O�� �E�H�� �F�R�G�H�G�� �D�V�� �³�(�5�´�� �I�R�U�� �L�W�H�P�V�� �L�Q�� �I�U�H�H�� �Q�D�P�L�Q�J�� �D�Q�G�� �I�R�U��

naming with semantic/category cue. 

�������,�Q�F�R�U�U�H�F�W���U�H�V�S�R�Q�V�H�����D�I�W�H�U���E�R�W�K���W�K�H���F�X�H�V���D�U�H���J�L�Y�H�Q����� ���Z�L�O�O���E�H���F�R�G�H�G���D�V���³���´ 

3. If the participant is un�D�E�O�H���W�R���Q�D�P�H���W�K�H���L�W�H�P���D�I�W�H�U���D�O�O���W�K�H���F�X�H�V���W�K�H�Q���L�W���L�V���F�R�G�H�G���D�V���³�1�R��

�U�H�V�S�R�Q�V�H�V�´���R�U���³�'�R�Q�¶�W���.�Q�R�Z�´��� ���1�5���'�. 
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Appendix A: Semantic and Phonemic Cues for Picture Naming Test 
 

S. 
No 

Stimulus Below 
10 
seconds 

Semantic cue 
(this is a /an) 

After 
semantic 
cue 

Phonemic 
cue (name of 
the picture 
begins with) 

After 
phonemic 
cue 

1 ���Ü�«�Ò�Ê�Ó 
 

 �À�ò�Ó   �Ü�«�Ò  

2 �«�Õ�Æ�ù�ê   �Ä�Ù��›  �«�Õ  
3 �ž�Ä   �Ä�Ù��›  �ž   
4 �Ý�«�º�ú�ï   �Á�È�›   �Ý�«   
5 �Ë�Ê�Õ�º�¾  �À�ú�ï�Ç�Ó   �Ë   

6 �«�	�á   �Ä�Õ�¬���Ó R£ �Ã�Ò��›  �«   

7 �°�Ó�R�º�Ì�È�Ã�›   �R�À�Ò�¹�Ó  �°�Ó  
8 �Ä�Õ���Ó�Æ�Ó  �Á�È�›   �Ä�Õ  
9 �Û�°�Ë�Ó  �Ä�Õ�¬���Ó R£ �Ã�Ò��›  �Û�°   
10 �«�Ê�Õ�«�ê   �À�ò�Ó   �«   
11 �¡�*�Ó   �À�ú�ï�Ç�Ó   �¡   
12 �Ä���ù   �À�ú�ï�Ç�Ó   �Ä  
13 �¡�Ç�Õ�"�á  �R�À�Ò�¹�Ó  �¡   
14 �«�Ò�Æ�&�á  �À�ú�ï�Ç�Ó   �«�Ò  
15 �º�Â�È   �Î�›��Ô�Ü�º�Ò�À�«

�Æ�¹�›  
 �º   

16 �«�Æ�µ�Ó  �Ä�Ù��›  �«   
17 � �ú   �R�À�Ò�¹�Ó  �    
18 �º�	�Ó�Ä���ê   �Á�È�›   �º   
19 �«�Õ�µ  �Ä�Ê 

�Û�À�%�Õ�Ü�"�Ò�í 
�¡�À�Ü�Å�Ò��Ó�ï�Õ
���Õ  

 �«�Õ  

20 �Ý�Î�ï�Ó�í   �Ë�Ò�Ï�¾�›   �Ý�Î   
21 �Í�ë���á   �¡�µ�Õ���Õ  �Í   
22 �Ü�«�Ò�µ�Ò�È�Ó  �¡�À�«�Æ�¹�›   �Ü�«�Ò  
23 �«���ì   �Ë�Ò�Ï�¾�›   �«   
24 �²�Ô���á  �Ë�Ò�Ï�¾�›   �²�Ô  
25 �Ü�Î �Ò�9 �g�á  �¡�µ�Õ���Õ  �Ü�Î�Ò  
26 �Û�Â�ì�&�á   �¡�À�Î�Ò�½�¾�›   �Û�Â   
27 �Î�á�R�«�×�Ý�R�·�Ë�ë   �¡�À�«�Æ�¹�›   �Î�á�R�«�×  
28 �Ï�Ò�ë�Ü�Ä�Ò�¹�Ó�Å�›   �Î�›��Ô�Ü�º�Ò�À�«

�Æ�¹�›  
 �Ï�Ò   

29 �Ý�µ   �¡�µ�Õ���Õ  �µ  
30 �R�µ�Ò�9 �Z�ë  �Ë�Ò�Ï�¾�›   �R�µ�Ò  

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

Total=NL+OL= 
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MTCF Copy:  
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MTCF Immediate Recall: 
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MTCF Delayed Recall: 
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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: 

 
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. 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    

 

 

 

  

1/2 1/2 1/2 
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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  

 

 

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 

�Z�H�U�H���U�H�F�U�X�L�W�H�G�����S�D�U�W�L�F�L�S�D�Q�W�V���Z�K�R���Z�H�U�H���•�������\�H�D�U�V���D�Q�G���F�R�Q�V�H�Q�W�H�G���W�R���S�D�U�W�L�F�L�S�D�W�H�����Z�L�W�K���Q�R���H�Y�L�G�H�Q�F�H���R�I���K�H�D�G��

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 

�O�R�F�D�O���S�R�S�X�O�D�W�L�R�Q�V�����U�H�I�H�U�U�H�G���W�R���D�V���³�*�R�O�G���V�W�D�Q�G�D�U�G���E�D�W�W�H�U�\�´���I�R�U���Z�K�L�F�K���Q�R�U�P�D�W�L�Y�H���G�D�W�D���Z�H�U�H���D�Y�D�L�O�D�E�O�H�����D�Q�G��

have been in use for clinical diagnosis and research. This battery consists of the cognitive screening 

�W�H�V�W�� �$�G�G�H�Q�E�U�R�R�N�H�¶�V�� �&�R�J�Q�L�W�L�Y�H�� �(�[�D�P�L�Q�D�W�L�R�Q-III (ACE-III) 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-III, CDR, AVLT, and CTT. 

2. MCI: Participants who fulfill modif�L�H�G���3�H�W�H�U�V�H�Q�¶�V���F�U�L�W�H�U�L�D���I�R�U���0�&�,�����3�H�W�H�U�V�H�Q������������������ 

3. Dementia: DSM-IV criteria for dementia. Subtypes of dementia will be further diagnosed as follows:  

�‡���$�O�]�K�H�L�P�H�U�¶�V���G�L�V�H�D�V�H�����$�'���������0�F�.�K�D�Q�Q���H�W���D�O������������������ 

�‡���9�D�V�F�X�O�D�U���G�H�P�H�Q�W�L�D�����9�D�'�������1�,�1�'�6-AIREN criteria (Román et al., 1993).  

�‡���)�U�R�Q�W�R�W�H�P�S�R�U�D�O���G�H�P�H�Q�W�L�D�����)�7�'���������5�D�V�F�R�Y�V�N�\���H�W���D�O�������������������� 

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 

�J�U�D�G�X�D�W�L�R�Q���O�H�Y�H�O���R�I���H�G�X�F�D�W�L�R�Q�����7�K�H���P�D�O�H���W�R���I�H�P�D�O�H���S�D�U�W�L�F�L�S�D�Q�W�V�¶���U�D�W�L�R���Z�D�V���F�R�P�S�D�U�D�E�O�H����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 �W�K�H���.�X�S�S�X�V�Z�D�P�\�¶�V���V�F�D�O�H��

of socioeconomic status. 
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 Table 1: Demographic characteristics of healthy participants 
 
Age 
Mean (SD) 

Education 
Mean (SD) 

Gender 
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 
 5 
Missing 

60 
45 
22 

   
SES groups* 1 27 
 2 62 
 3 43 
 4 59 
 5 3 
 Missing 1 
   
Urban/Rural Urban 108 
 Rural 22 
 Missing 65 

 
����.�X�S�S�X�V�Z�D�P�\�¶�V Socioeconomic Status (2012): 1 �± Upper SES, 2 �± Upper middle, 3 �± Middle/Lower,                  
 4 �± Lower/ Upper Lower, 5 �± Lower 
**Occupation: 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 

 
 
 
 
 
 
 
 
 

 

 

 

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. 

 

 

 

 

 

 

 

Gold Standard Test Mean (SD) 

 ACE III 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) 
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Table 5: Performance of healthy controls on tests of attention and executive function 

       
 
 

 

 

 

 

 

 

 

 

 

 

Table 6: Performance of healthy controls on tests of memory 

 

  

Tests Mean  SD  
TMT B & 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 

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 5.41 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 

 

 

 

 

 

 

 

 

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 

TMT B & 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**  

 

 

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 
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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 .277**  

Delayed Recall -.283**  .115 

MTCF    
Immediate Recall -.202**  .287**  
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 -.211**   .149* 

Visuospatial   

MTCF Copy -.182* .290**  

Line Bisection - - 



73 
© Indian Council of Medical Research - Neurocognitive Tool Box (ICMR-NCTB) 

 

 
 

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 
TMT B 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 
FluencyFluen 

Education 0.16  0.41 < 0.001 Correlations below 0.3, R square below 0.3. Residuals statistic greater than +3 
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 

�µ�.�$�¶���)�O�X�H�Q�F�\ Education 0.13  0.47 < 0.001 Correlations below 0.3, R square below 0.3. All other assumptions met. 
�µ�0�$�¶���)�O�X�H�Q�F�\ Education 0.16  0.46 < 0.001 Correlations below 0.3, R square below 0.3. All other assumptions met. 
�µ�3�$�¶���)�O�X�H�Q�F�\ 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  

Correlations below 0.3, R square below 0.3. All other assumptions met. Education  0.64    0.002 
Gender -1.94    0.036  

MTCF DR Age 0.17 -0.17 < 0.001  
Correlations below 0.3, R square below 0.3. All other assumptions met. Education  0.64 < 0.001 

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. 

TNI-93 SR 
Education 0.061 0.059    0.018 Correlations below 0.3, R square below 0.3. All other assumptions met. 
Age -0.020    0.013 
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