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or abstract 

only 

Including 

Country of 

Validation 

Internal 

consistency 

Test – retest 

Inter – rater 

 

Content 

Construct 

Internal Structure 

Correlation with other 

measures 

Discriminant Validity 

/ Sensitivity and 

Specificity 

Criterion 

Interpretability 

Floor and ceiling 

effects Sensitivity 

to change over 

time 

 

Did the team include 

local/ indigenous 

clinicians/ health 

workers? 

Translation method: 

back translation/ 

harmonisation 

 

Cultural modifications? 

Modifications made to 

the instrument?    

Age and gender differences Assessed 

against other 

cognition 

measures or 

gold standard? 

Test attached 

or available 

from where? 

Cost 

Copyright 

 

Green = tool 

available 

from original  

authors 

Blue = 

attached as 

an appendix 

to the 

original tool 

article 

Purple = 

original tool 

available on a 

website 

Normative and 

clinical 

reference data 

available 

1.  Bier, J.-C., Ventura, 

M., Donckels, V., 

Van Eyll, E., Claes, 

T., Slama, H., Fery, 

P., & Vokaer, M., & 

Pandolfo, M. (2004). 

Is the Addenbrooke’s 

Cognitive 

Examination effective 

to detect 

frontotemporal 

dementia? Journal of 

Neurology, 251, 428-

231. 

Full 

 

 

French ACE 

(also using the 

Verbal-

Language/Orienta

tion-Memory 

[VLOM] ratio) 

 

Participants were 

patients of a 

memory clinic in 

Brussels, 

Belgium, with 

(n=40) or without 

dementia (n=39) 

(vascular 

dementia 

excluded) 

 

Age:  

Without 

dementia: 

Mood disorder 

(n=19) M=61.2 

(SD:10.1) 

Normal (n=12) 

M=66 (SD:11) 

MCI (n=6) M=79 

(SD:5.4) 

Primary 

progressive 

aphasia (n=1) 

M=63 

Pure progressive 

Inter-rater 

reliability (n=10) 

ACE: ICC = 

0.9991 (CI: 0.9988-

0.9993) 

VLOM: ICC = 

0.9990 (CI: 0.9986-

0.9993) 

MMSE: ICC = 

0.9982 (CI: 0.9974-

0.9988) 

MMSE 

Cut off ≤ 24/30 

Sensitivity: 45% 

 

Cut off ≤ 27/30 

Sensitivity: 80% 

Specificity: 53.8% 

 

ACE 

Cut off ≤83/100 

Sensitivity: 90% 

Specificity: 64.1% 

 

Cut off ≤ 88/100 

Sensitivity: 100% 

Specificity: 46.2% 

 

Cut off ≤ 88/100 

Diagnosis of 

frontotemporal 

dementia  with VLOM 

ratio <2.2 

Sensitivity: 11.1% 

Specificity: 88% 

 

Cut off ≤ 88/100 

Diagnosis of AD with 

VLOM ratio >3.2 

Sensitivity: 72% 

Specificity: 69.4% 

 

 

(Estimates) 

None reported Translation: Translated 

into French then 

modifications made. 

Back translated by a 

bilingual expert (not 

familiar with the ACE) 

and piloted in 10 

patients for inter-rater 

reliability. 

 

Modifications: 

Semantic memory test 

culturally modified 

(length and frequency 

of words repeated or 

read not modified). 

Name and address and 

delayed recall also 

adapted. 

No statistically significant 

differences reported 

 

Low sensitivity on the ACE 

when differentiating 

frontotemporal dementia 

from other dementia. 

 

Mean scores of participants 

with different diagnoses 

(with and without 

dementia) are listed for 

MMSE and ACE. VLOM 

ratio data also shown 

 

 

Clinical data 

and other 

interviews used 

to assess 

dementia 

according to the 

DSM-IV 

criteria. AD 

diagnosis based 

on NINCDS-

ADRDA 

criteria. 

Frontotemporal 

dementia 

assessed using 

the Workgroup 

on 

Frontotemporal 

dementia and 

Picks Disease 

criteria. Lewy 

Bodies 

dementia used 

McKeith et al 

(1996) criteria. 

Tool available 

from the 

authors. 

 

(Appears to 

be same 

translation as 

Bier et al., 

2005) 

[Clinical 

reference data 

also – FTD, AD 

using VLOM 

ratio. 
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aphasia (n=1) 

M=26 

 

With dementia 

AD: (n=25) 

M=71.8 (SD:8.1) 

Frontotemporal 

dementia (n=9) 

M=71 (SD: 9.2) 

Dementia 

associated with 

Lewy Bodies 

(n=5) M=71.8 

(SD: 6.7) 

Hakim-Adams 

Syndrome (n=1) 

M=72 

2.  Bier, J.-C., Donckels, 

V., Van Eyll, E., 

Claes, T., Fery, P., & 

Vokaer, M. (2005). 

The French 

Addenbrooke’s 

Cognitive 

Examination is 

effective in detecting 

dementia in a French-

speaking population. 

Dement Geriatr 

Disord, 19 (1), 15-17.  

Full French ACE  

 

n=158 (with 

dementia n=97; 

non-demented 

group n=61) 

 

Recruited from a 

Hospital memory 

Clinic in Belgium 

 

Age: Average age 

range 63-79 years 

old 

Inter-rater 

reliability (n=10) of 

ACE r
2
=0.996; 

MMSE r
2
= 0.988 

ACE cut off score of 

≤83/100 had a 

sensitivity 86.6% and 

specificity 70.5%. 

 

MMSE cut off score of 

≤27/30 had a sensitivity 

82.5%, and specificity 

72.1% 

None reported Version: French ACE 

(Bier et al., 2004; 2005)  

 

Translation: Translated, 

modifications made, 

then back translated by 

a bilingual expert 

unfamiliar with the 

original ACE 

Cultural modifications: 

Semantic memory test 

culturally modified. 

Modifications to name 

and address learning 

(but not the number of 

words in this), delayed 

recall test, semantic 

memory test, word and 

sentence repetition (re 

length, frequency and 

grammatical) and 

reading tests (length 

and frequency). 

Not assessed Dementia 

assessed 

according to the 

DSM-IV 

classification of 

Mental 

Disorders based 

on battery of 

tests.   

 

Compared to: 

MMSE 

Pre-existing 

tool used. 

 

Tool 

attributed to 

Bier et al 

(2004; 2005) 

– The earlier 

2004 article is 

considered the 

original 

article in this 

table, 

therefore this 

tool is 

considered 

pre-existing. 

 

Original 2004 

tool available 

from the 

authors. 

 

 

3.  Bier, J.-C., Salm, H., 

Van den Berge, D., 

Fery, P., & Vokaer, 

M. (2008). 

Epidemiology of 

dementia in a French 

speaking population: 

High age-related 

variability of simple 

bedside tests 

efficiencies. In Jeong, 

H. S (Ed.), 

Alzheimer’s disease 

in the middle-aged 

(pp.347-353). New 

Full:  French ACE  

 

Participants were 

younger (<66 

years old, n=149, 

37 had a 

dementia of some 

sort) and older 

(>66 years old, 

n=339, 224 had a 

dementia of some 

sort) outpatients 

of a memory 

clinic in Brussels, 

Belgium 

None reported Optimal ACE cut off 

score ≤83/100 

Optimal MMSE cut off 

score ≤27/30 

 

<66 years old 

MMSE 

Cut off ≤ 24/30 

Sensitivity: 59.5% 

 

Cut off ≤ 27/30 

Sensitivity: 83.8% 

Specificity: 88.6% 

 

ACE 

None reported Version: French ACE 

(Bier et al., 2004; 2005)  

[Looking at age variations] 

 

Mean MMSE and ACE 

scores of participants with 

different diagnoses (with 

and without dementia) are 

listed for younger and older 

participants in the article.  

They conclude that 

sensitivity of the ACE 

appears to be better than 

that of the MMSE in older 

participants.  They however 

do not provide any p values 

for this statement.   

Clinical data 

and other 

interviews used 

to assess 

dementia 

according to the 

DSM-III-R 

criteria. AD 

diagnosis based 

on NINCDS-

ADRDA 

criteria. 

Frontotemporal 

dementia 

assessed using 

Pre-existing 

translated tool 

used. 

 

Original Bier 

et al., (2004) 

tool available 

from the 

authors 
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York: Nova 

Biomedical Books. 

 

Age: 

<66 years old 

(Normal without 

dementia 

M=57.3, SD: 4.5; 

AD dementia 

M=57.4, SD:6) 

>66years olds 

(Normal without 

dementia 

M=76.2, SD: 5; 

AD dementia 

M=77.7, SD:5.9) 

 

Mean ages of 

other participants 

with different 

diagnoses with 

dementia or 

without dementia 

are listed in the 

article 

Cut off ≤ 83/100 

Sensitivity: 86.5% 

Specificity: 86% 

 

Cut off ≤ 88/100 

Sensitivity: 94.6% 

Specificity: 74.6% 

 

>66 years old: 

MMSE 

Cut off ≤ 24/30 

Sensitivity: 40.2% 

 

Cut off ≤ 27/30 

Sensitivity 67.1% 

Specificity 73.9% 

 

ACE 

Cut off ≤ 83/100 

Sensitivity 84.6% 

Specificity 73% 

 

Cut off ≤ 88/100 

Sensitivity: 94.4% 

Specificity: 47.8% 

 

 

the Workgroup 

on 

Frontotemporal 

dementia and 

Picks Disease 

criteria. Lewy 

Bodies 

dementia used 

McKeith et al 

(1996) criteria. 

 

Compared to: 

MMSE 
 

4.  García-Caballero, A., 

García-Lado, I., 

González-Hermida, J., 

Recimil, M. J., Area, 

R.., Manes, F., 

Lamas, S., & Berrios, 

G. E. (2006). 

Validation of the 

Spanish version of the 

Addenbrooke’s 

Cognitive 

Examination in a rural 

community in Spain. 

Int J Geriatr 

Psychiatry, 21, 239-

245. 

Full Spanish ACE 

 

Controls n=72; 

Dementia n=70; 

Memory 

complaints 

without dementia 

n=25 

(Average age of 

three groups 

ranged from 73 to 

75) 

 

Recruited from 

different 

outpatient clinics 

in a rural 

community of 

low-education 

level in Galicia in 

north west Spain.  

ACE Internal 

consistency: 

Cronbach’s 

alpha=0.8201 

ACE: 

Cut-off  68/100 

Sensitivity: 92% 

Specificity: 86% 

AUC: 0.957 

 

MMSE: 

Cut off  <24 

Sensitivity: 82% 

Specificity: 98% 

AUC: 0.944 

 Translation: Translated 

with modifications.   

Cultural modifications:  

Member of the original 

team and Spanish 

speakers suggested the 

modifications at 

different points in the 

process, also included a 

pilot study of 20 cases. 

Name and address 

learning (but not 

number of 

items/words), delayed 

recall, semantic 

memory test (used 

Spanish counterparts re 

public figures), word 

and sentence repetition 

(adapted on phonetic 

grounds to keep 

difficulty comparable) 

and reading tests 

modified. MMSE was 

replaced with Spanish 

version by Lobo et al. 

(1999). Lecture of 

irregular words were 

adapted using words 

[No signif diff between 

groups re age, gender or 

education] 

 

Stratified into two groups: 

those who were less than 14 

years old at finishing school 

and those 14 or older at 

finishing school (there were 

no significant differences in 

age or education between 

the 3 main groups).   

 

ACE area under curve of 

ROC for participants with 

≥14 years of age at 

finishing school was better 

than that of the MMSE 

(0.960 and 0.922, 

respectively). Authors 

propose a cut off score of 

≤74/100 for this group  

(sensitivity 96%; specificity 

85%). 

 

No difference between tests 

for participants with <14 

years of age at finishing 

school MMSE – AUC 

0..967; ACE – AUC 0.967).  

Dementia 

assessed using 

DSM-IV 

criteria based on 

a battery of 

neurological 

tests and 

examinations, 

including 

neuroimaging.  

 

AD assessed 

NINCDS-

ADRDA 

criteria. 

 

VaD assessed 

NINDS-AIREN 

criteria 

FTB assessed 

on consensus 

criteria and 

DLB based on 

consensus 

guidelines 

 

Compared to: 

MMSE 

Tool available 

from author 

(AG-C): Part 

of tool under 

copyright 

restrictions 

Clinical 

reference data:  

 

Verbal-

Language/Orien

tation- Memory 

ration (VLOM) 

differentiated 

between AD 

and FTD 

dementia in 

cases of 

dementia with a 

CDR rating of 1 

or less.   

A VLOM ratio 

>2.80 correctly 

classified 91% 

of AD; a 

VLOM ratio 

under 2.80 

correctly 

classified 77% 

of FTD cases. 
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from Word 

Accentuation Test (Del 

Ser et al., 1997)  

For this group a cut off 

score of < 65/100 resulted 

in 90% sensitivity and 83% 

specificity.   

5.  Chu, L. W., Pei, C. K. 

W., Ho, M. N., Chan, 

P. T. (1995). 

Validation of the 

Abbreviated Mental 

Test (Hong Kong 

version) in the elderly 

medical patient. 

KHMJ, 1 (3), 207-

211. 

Full Cantonese AMT  

 

Cognitively 

normal n=33; 

Abnormal 

cognitive 

function 

(included 8 with 

delirium)  n=27 

 

(Mean age 79.9, 

range 65-94) 

 

Recruited from 

Acute Geriatric 

Assessment Team 

of a hospital in 

Hong Kong.  

 

Noted in response 

letter in HKMJ; 2 

(1): 115:   

Test-retest (n=26) 

and Inter-rater 

(n=31): both r=0.98 

(p=0.01) 

 

 

AMT optimal cut off 

score 6 (below 6 

considered abnormal) 

 

Sensitivity: 96% 

Specificity: 94% 

 

They also looked at the 

sensitivity and 

specificity of each 

individual item which 

varied widely.  

Question re date of 

mid-Autumn Festival 

yielded best sensitivity 

and specificity (81% 

and 88%). 

 Translation; Unknown 

Cultural modification: 

Local Hong Kong 

version of the AMT 

was used.  Changes 

included changing 

street name (from West 

to Shanghai), date of 

mid-autumn festival 

(not WW1) and present 

governor or Chinese 

leader (instead of 

monarch/head of state). 

Not assessed but most of 

the participants had no 

formal education.  

Cognition 

assessed using 

clinical 

diagnosis using 

the DSM-III-R 

criteria. 

 

Tool is 

attached as an 

appendix in 

English only 

 

6.  Sarasqueta, C., 

Bergareche, A., Arce, 

A., Lopez de Munain, 

A., Poza, J. J., De La 

Puente, E., Urtasun, 

M., Emparanza, J. E., 

& Martí Masso, J. F. 

(2001). The validation 

of Hodkinson’s 

Abbreviated Mental 

Test for dementia 

screening in 

Guipuzcoa, Spain. 

European Journal of 

Neurology, 8, 435-

440. 

Full Spanish AMT 

 

Recruited from: 

1) Community 

sample randomly 

selected from 

census data n=96 

(11 with dementia 

and 85 without 

dementia),  

2) Hospital 

sample with 

dementia from an 

neurology 

department n=36 

in Spain 

 

Age: over 65 

years old 

 AMT optimal cut off 

7/8 

 

Overall: 

Sensitivity: 91.5% 

(95%CI 78.7-97.2) 

Specificity: 82.4% 

(95%CI (72.2-89.5) 

AUC - ROC = 0.9, for 

community based 

sample = 0.89 

LR+ = 5.2 (95%CI 3.2-

8.3) 

(LR- =95%CI 0.04 –

0.27 reported, but the 

probability of a 

negative test in a 

person without 

dementia is only 10% 

greater than for persons 

with dementia.) 

 

Community sample: 

Sensitivity = 100%  

(95%CI 69.7-100.0) 

Specificity = 82.3%  

(95%CI 72.2-89.5) 

AUC - ROC =  0.89 

LR+ = 5.7 (95%CI 0.04 

–0.27) (LR- not 

reported) 

 

 Translation: Spanish 

translation of original 

tool used 

 

Cultural Modification:   

Item 5 ‘name the 

hospital’ replaced with 

‘where are we?’. Item 6 

photographs were of 

Juan Carlos I, the King 

of Spain and Pope John 

Paul II. Item 8 ‘year of 

World War I’ replaced 

with ‘year the Spanish 

Civil War began. 

Not assessed.  

 

Dementia 

diagnosed using 

DSM-IV 

criteria as the 

‘gold standard’ 

based on 

standardised 

clinical 

examination by 

a neurologist for 

both samples. 

Tool available 

from author 

(CS) 
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Hospital sample: 

Sensitivity = 88.9% 

(95%CI 73.0-96.4) 

False negatives = 

11.1% 

7.  Chu, L. W., Chiu, K. 

C., Hui, S. L., Yu, G. 

K. K., Tsui, W. J. C., 

& Lee, P. W. H. 

(2000). The reliability 

and validity of the 

Alzheimer’s Disease 

Assessment Scale 

Cognitive Subscales 

(ADAS-Cog) among 

the elderly in Hong 

Kong. Ann Acad Med 

Singapore, 29, 474-

485. 

Full 

 
Chinese ADAS-

Cog (dialect not 

specified, in 

Hong Kong)  

 

Participants were 

older patients 

with Alzheimer’s 

Disease recruited 

from a memory 

clinic  in Hong 

Kong( n=20), and 

older people 

without dementia 

(n =19) recruited 

through a 

geriatric 

assessment clinic, 

community 

centres or were 

parents of staff at 

the hospital.  

 

Age:  

With AD: 

M=74.55 (SD:  ± 

6.61) 

Without 

dementia: 

M=67.26 (SD: ± 

6.44) 

 

Participants with 

AD were older,  

had less 

education and 

were more likely 

to be female than 

participants 

without dementia. 

Internal 

consistency 

(Cronbach’s alpha): 

All participants 

=0.91 

With AD =0.88 

Without dementia 

=0.65 

 

Inter-rater 

reliability 

(Spearman’s rho): 

All participants 

=0.95 

With AD =0.91 

No Dementia =0.65 

 

Test-retest 

reliability 

(Spearman’s rho): 

All participants 

=0.96 

With AD =0.86 

No Dementia =0.86 

 

 

 

ADAS-Cog scores 

significantly related to 

MMSE and CDR 

scores. 

MMSE = -0.91. 

Clinical Dementia 

Rating = 0.89 

 

Using a forward 

stepwise discriminant 

function analysis 

between AD and 

normals three items 

were found were 

important by canonical 

discriminant analysis: 

word recall, orientation 

and comprehension of 

speech.  This model 

had a: 

Sensitivity: 90% 

Specificity: 94.7% 

Accuracy: 92.3%   

cut off scores not 

provided but medians 

and range scores for 

individual items 

provided for AD and 

normal participants. 

 

They suggest that these 

3 items can serve as a 

short version.   

None reported Translation: Translated 

directly into Chinese. 

Two clinical 

psychologists, a 

geriatrician and a 

psychogeriatrician 

judged the face validity 

of the tool. 

 

 

AD participants had higher 

mean ADAS-Cog scores 

than participants without 

dementia (24 vs. 3.66). This 

difference was also seen on 

all items of the ADAS-Cog 

except spoken language 

ability, word finding 

difficulty and 

comprehension of speech. 

 

Age: 

Age correlated with ADAS-

Cog scores (0.42) 

 

Education: 

ADAS-Cog negatively 

correlated with education 

level (-0.53) 

 

Gender: 

Females had higher mean 

ADAS-Cog scores than 

males (18.83 vs. 5.66) 

 

 

Probable AD 

assessed using 

the NINCDS-

ADRDA 

criteria. 

 

Compared to 

locally 

validated 

Cantonese  

MMSE (Chiu et 

al, 1994) for 

correlations 

only. 

Tool attached 

as an 

appendix – 

not in 

English. 

 

 

 

 

Clinical 

reference data - 

AD 

8.  Liu, H.-C., Teng, E. 

L., Chuang, Y.-Y., 

Lin, K.-N., Fuh, J.-L., 

& Wang, P.-N. 

(2002). The 

Alzheimer’s Disease 

Assessment Scale: 

Findings from a low-

education population. 

Dementia and 

Full 

 
Chinese ADAS-

Cog (dialect not 

specified, 

Taiwan?) 

 

Participants either 

had no dementia 

(n=125), or had 

questionable 

dementia 

Internal 

consistency 

(n=329): 

Cronbach’s alpha = 

0.87. 

Inter rater 

reliability (n=28): 

ICC = 0.99. 

Test retest 

reliability (n=28 

ADAS-Cog: 

Correlation with CDRS 

Pearson’s r=0.85. 

Correlation with CASI 

Pearson’s r=-0.88. 

Correlation with CASI 

MMSE estimated score 

Pearson’s r=-0.86 (all 

significant @ 0.001 

level) 

Recall Item: 

Participants 

recalled 0.54 

more items on 

follow up than in 

the original 

testing. 

 

Suggest memory 

items most 

Translation:  

 

Cultural modifications: 

1. Photographs of 

animals, vegetables, 

fruits and household 

appliances used instead 

of words for recall and 

recognition items 

2. Naming objects 

Mean ADAS-Cog scores 

increased with increasing 

severity of dementia/AD 

 

 

Education (in participants 

with no dementia): 

ADAS-Cog scores and 

Education level were 

correlated (Pearson’s 

All underwent 

an interview 

and 

neurological 

examination by 

a neurologist. 

 

Questionable 

dementia 

defined as mild 

Tool available 

from author 
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Geriatric Cognitive 

Disorders, 13(1), 21-

26. 

(n=127), or 

Alzheimer’s 

Disease (n=77). 

Participants were 

recruited from a 

memory clinic in 

Taiwan? Normal 

participants were 

recruited among 

patient spouses 

and other sources. 

 

Age range: 51-92 

years old 

No dementia 

M=72.7, SD: 5.7 

Questionable 

dementia 

M=73.8, SD: 6.5 

Mild AD 

M=75.8, SD: 5.5 

Moderate AD 

M=75.0, SD: 9.4 

Sever AD 

M=78.4, SD: 7.7 

 

Education:  

No dementia 

M=9.9, SD: 5.2 

Questionable 

dementia M=9.5, 

SD: 4.9 

Mild AD M=6.9, 

SD: 6.1 

Moderate AD 

M=9.9, SD: 5.7 

Sever AD 

M=12.1, SD: 6.0 

(significant 

differences 

between groups 

on age and 

education) 

M=28 days later, 

range 21-42days 

later) ICC=0.96 

 

Full ADAS-Cog 

Cut off ≥ 12/70 

Sensitivity: 95% 

Specificity: 97% 

 

2-Item ADAS-Cog 

(Orientation and Recall 

items) 

Cut off ≥ 7/18 

Sensitivity: 97% 

Specificity: 98% 

 

 

sensitive to 

detecting 

dementia and 

language items 

most sensitive in 

monitoring 

progression of 

dementia.   

modified to be 

culturally appropriate 

and are presented in 

photograph form. 

3. Scoring for the 

naming item modified 

so 0-2 incorrect 

answers scores 0 

points, 3-5 incorrect 

answers is 1 point, 6-8 

incorrect answers is 2 

points, 9-11 incorrect 

answers is 3 points, 12-

14 incorrect answers is 

4 points and 15-17 

incorrect answers 5 

points 

4. For the praxis item 

participants are asked 

to write a name on an 

envelope and point to 

where the stamp should 

be placed. 

correlation coefficient = -

0.50). 

 

Effects of education 

increased for the lower 

education levels: 

Mean ADAS-Cog score 

for: 

0 years education = 11.9, 

SD: 4.7 

1 year education = 6.0, SD: 

1.4 

memory 

impairment and 

a score of 0.5 

on the CDR 

scale. Probable 

AD defined by 

the NINCDS-

ADRDA 

criteria. 

 

Compared to: 

CASI and CASI 

estimated 

MMSE score 

(correlations) 

9.  Tsolaki, M., 

Fountoulakis, K., 

Nakopoulou, E., 

Kazis, A., & Mohs, R. 

C. (1997). 

Alzheimer’s Disease 

Assessment Scale: 

The validation of the 

scale in Greece in 

elderly demented 

patients and normal 

subjects. Dementia 

Full 

Newly 

reviewed. 

Greek ADAS 

Participants 

without dementia 

(n=50; 35 healthy 

‘normal’ and 15 

with age 

associated 

cognitive 

impairment 

[AACI]) and 

patients with  

dementia (n=81; 

Internal 

consistency 

(cronbach’s alpha): 

 

Normal 

ADAS: 0.66 

ADAS-Cog: 0.51 

ADAS-non-cog: 

0.62 

 

AACI 

ADAS: 0.51 

AD vs. without 

dementia 

 

ADAS-Cog 

Cut off 14/15 

Sensitivity: 95.59% 

Specificity: 94.00% 

 

ADAS-Cog 

Cut off 15/16 

Sensitivity: 95.59% 

Specificity: 94.00% 

None reported Translation: Translated 

straight into Greek 

 

Modifications: Scores 

of 0 instead of 1 were 

given if no impairment 

symptoms were 

present. 

In subjects without 

dementia there were no 

associations between 

ADAS, ADAS-Cog or 

ADAS-non-cog scores and 

age or education. 

DSM-IV and 

NINCDS-

ADRDA 

criteria 

Tool available 

from author 

(MT)  
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and Geriatric 

Cognitive Disorders, 

8(5), 273-280. 

68 with AD and 

13 with VD) were 

recruited from 

villages and 

urban areas in 

and around 

Thessaloniki, 

Greece. 

Controls mainly 

patient relatives. 

Age (years):  

Normal M=62.14, 

SD: ± 9.69 

AACI M=65.67, 

SD: 10.04 

VD M=73.85, 

SD: 8.34 

AD M=72.03, 

SD: 8.49 

 

ADAS-Cog: 0.15 

ADAS-non-cog: 

0.73 

 

VD 

ADAS: 0.92 

ADAS-Cog: 0.92 

ADAS-non-cog: 

0.72 

 

AD 

ADAS: 0.93 

ADAS-Cog: 0.93 

ADAS-non-cog: 

0.85 

 

 

 

 

 

MMSE 

Cut off 21/22 

Sensitivity: 91.18% 

Specificity: 92.00% 

 

CAMCOG 

Cut off 68/69 

Sensitivity: 91.18% 

Specificity: 90.00% 

 

Correlations: 

ADAS with 

MMSE: -0.89 

CAMCOG(Total):        

-0.91 

FRSSD: 0.87 

 

ADAS-Cog with 

MMSE: -0.90 

CAMCOG(Total): -

.093 

FRSSD: 0.85 

 

ADAS-non-cog with 

MMSE: -0.69 

CAMCOG(Total):        

-0.70 

FRSSD: 0.77 

 

Discriminant Validity: 

Correctly classified 

(AD vs. VD): 

VD: 38.46% 

AD: 97.06% 

Total: 87.65% 

 

Correctly classified 

(AD vs. no dementia) 

AD: 92.65% 

No dementia: 98.00% 

Total: 94.92% 

 

AD participants were 

able to be discriminated 

from participants 

without dementia, but 

not VD participants 

according to 

discriminant function 

analysis. 

10.  Lam, L. C. W., Tam, 

C. W. C., Lui, V. W. 

C., Chan, W. C., 

Chan, S. S. M., Chiu, 

H. F. K., Leung, T., 

Full 

 

 

Main aim 

was to 

Chinese 

Abbreviated 

Mild Cognitive 

Impairment 

[CAMCI], 

ADAS-Cog and 

CAMCI predicted 

dementia diagnosis 

at follow up 

(M=19.3, SD:2.3 

Phase 2 includes 

comparison with 

MMSE & ADAS-Cog 

(subjects in NC group 

were significantly 

 MMSE: Chiu, et al 

(1994) 

ADAS-Cog: Chu, et al 

(2000) 

Only reported for CAMCI Assessed by 

trained 

psychiatrist:  

MCI assessed 

using Petersen’s 

Pre-existing 

MMSE and 

ADAS-Cog 

used in study. 
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ABSTRA
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VALIDITY 
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AVAILABIL

ITY ETC   

NORMATIVE 

/ CLINICAL 

REFERENCE 

DATA  

Tham, M. K., Ho, K. 

S., & Chan, W. M. 

(2008). Screening of 

Mild Cognitive 

Impairment in 

Chinese older adults – 

A multistage 

validation of the 

Chinese Abbreviated 

Mild Cognitive 

Impairment test. 

Neuroepidemiology, 

30, 6-12. 

validate 

the 

CAMCI  

which is 

not a tool 

to be 

reviewed 

in this 

study, but 

includes  

MMSE & 

ADAS-

Cog 

compariso

ns 

MMSE, and 

ADAS-Cog  in 

Hong Kong 

 

Phase  only dealt 

with CAMCI 

only: Participants 

were volunteers 

recruited from 

social centres and 

hostels for older 

people n= 578 

(normal controls 

n=253, MCI 

n=182, with 

dementia n=143). 

A subgroup of 

these participants 

were used in  

Phase 3 (normal 

controls n=106, 

MCI n=90)  

 

Phase 2: 

Community 

dwelling 

participants 

(random sample) 

who took part in a 

thematic 

household survey 

in Hong Kong 

(normal control 

n=253, MCI 

n=162, with 

dementia n=44) 

looked at ADAS–

Cog and MMSE.  

 

 

Age: 60 years and 

over 

months later) younger and better 

educated than MCI or 

AD group):  

 

Differentiating Normal 

controls from 

participants with MCI 

and Mild AD: 

CAMCI AUC: 0.910 

Adjusted (for age and 

education) CAMCI 

AUC: 0.820 

MMSE AUC: 0.811 

ADAS-Cog AUC: 

0.923 

(ADAS-Cog and 

CAMCI scores were 

significantly different 

from MMSE and 

Adjusted CAMCI 

scores. 

 

Differentiating normal 

controls participants 

with MCI from 

participants with AD: 

CAMCI AUC: 0.982 

Adjusted CAMCI 

AUC: 0.875 

MMSE AUC: 0.961 

ADAS-Cog AUC: 

0.962 

(ADAS-COG, MMSE 

and CAMCI scores not 

significantly different 

from each other) 

(2004) criteria.  

 

Mild dementia 

classified as 

those scoring 1 

on the CDR 

scale and those 

defined as 

possible/probabl

e AD using the 

NINCDS-

ADRDA 

criteria. 

 

Original tools 

- MMSE: 

Chiu, et al 

(1994); 

ADAS-Cog: 

Chu, et al 

(2000) tools 

both attached 

as an 

appendix to 

original 

articles 

11.  Lin, K.-N., Wang, P.-

N., Liu, C.-Y., Chen, 

W.-T., Lee, Y.-C., & 

Liu, H.-C. (2002). 

Cutoff scores of the 

Cognitive Abilities 

Screening Instrument, 

Chinese version in 

screening of 

Dementia. Demt 

Geriatr Cogn Disord, 

14 (4), 176-182. 

Full Chinese CASI 

(CASI C-2.0;  

 

Recruited from a 

community based 

neurological 

disorder survey 

study  and 

Memory Clinic 

patients in Taipei.  

Participants with 

normal cognition 

n=1,178, 

Not assessed Cut off scores: no 

formal education = 

49/50, 1-5 years 

education = 67/68, and 

6 or more years of 

education =79/80 

 

No education: 

Sensitivity: 0.83 

Specificity: 0.85 

1-5 years education: 

Sensitivity: 0.83 

Specificity: 0.91 

 Cultural modification: 

Used the Chinese CASI 

(CASI C-2.0) in Teng, 

Lin, Chou, Wang, Fuh, 

& Liu (1994) - The 

Cognitive Assessment 

Screening Instrument, 

Chinese version (CASI 

C-2.0) and its pilot 

study (in Chinese). 

Psychometr Tests 

Instrum Chin People, 

Taipei] 

Education and age 

significantly influenced 

performance.  

Higher levels of education 

resulted in better scores 

(F=57..15; p<0.01). Gender 

also affected CASI scores 

in the illiterate normal 

group with men scoring 

higher. 

 

They provide sensitivity 

and specificity scores for 

Dementia 

diagnosed using 

the DSM-III-R 

or DSM-IV 

criteria.  

Severity of 

dementia 

determined by 

the Clinical 

Dementia 

Rating Scale. 

Alzheimer’s 

diagnosed using 

Pre-existing 

tool used 

 

Refers to   

Teng, Lin, 

Chou, Wang, 

Fuh, & Liu, 

1994) for 

details. 

 

Original tool 

available from 

the authors 
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participants with 

dementia n =918  

 

Aged 65 to 101 

years  (mean 

76.1, SD 6.3)  

6 or more years 

education: 

Sensitivity: 0.89 

Specificity: 0.90. 

  

different age groups (and 

gender for the illiterate 

group) but they suggest 

education cut off scores 

reflect education and age. 

the NINCDS-

ADRDA 

Alzheimer’s 

criteria. 

12.  Tsai, R.-C., Lin, K.-

N., Wu, K.-Y., & Liu, 

H.-C. (2004). 

Improving the 

screening power of 

the Cognitive 

Abilities Screening 

Instrument, Chinese 

version. Dement 

Geriatr Cogn Disord, 

18, 314-320. 

 

 

 

[Tsai, R.-C., Lin, K.-

N., Wang, H.-S., & 

Liu, H.-C. (2007). 

Evaluating the uses of 

the total score and the 

domain scores in the 

Cognitive Abilities 

Screening Instrument, 

Chinese Version 

(CASI C-2.0): results 

from confirmatory 

factor analysis. 

International 

Psychogeriatrics,, 

19(6), 1051-1063.] 

 

Full Chinese CASI-

2.0 

 

Recruited from a 

Memory Clinic in 

Taipei.  

Participants 

without dementia 

n=68, with 

Alzheimer’s 

Disease n=540. 

 

Aged 34-95 years 

(mean 73.57, SD 

8.10) 

[In - Tsai et al, 

2007 article (same 

study) looked at 

goodness of fit (3 

indices) for the 

total (all items) 

score and 

subdomain items..  

All (total) item 

loadings were 

salient (>0.3); the 

loading of all but 

long-term memory 

(LTM) items were 

also salient.  The 

LTM item seems to 

measure more than 

LTM (also overall 

cognitive ability).]   

Compared the usual 

scoring (CASI total 

score) with the new 

scoring system using 

the sum of the CASI 

Short Term Memory 

and Orientation item 

scores (CASIR) (and 

the weighted sum of all 

nine items - CASIA, 

items weighted based 

on linear regression) 

They do not 

recommend reducing 

the CASI items but that 

not all items should be 

considered equally. , 
CASIT = Cut off score 

of 78.5/100 - sensitivity 

was 0.971, specificity 

was 0.919; ROC AUC 

was 0.985 

CASIR=Cut off score of 

22.5/30 - sensitivity 

was 0.985, specificity 

was 0.957; ROC AUC= 

0.996.  

  

[CASIA= sensitivity 

was 0.972, specificity 

was 0.978; no specific 

recommendation re cut 

off scores provided and 

this method was 

correctly not 

recommended over the 

CASIT).  

 Existing tool used. 

Modification relates to 

method of scoring.  

[Participants divided into 3 

educational groups 0 years, 

1-6 years and >6 years of 

education.  Based on 

logistic regression 

education (sex or age) were 

not significant for CASIR.  

Not reported for CASIT] 

Most likely 

DSM-IV (not 

specified) 

 

Severity of 

dementia based 

on CDR  

Pre-existing 

tool used 

 

Available 

from original 

authors (H.C. 

Liu) 

 

 

 

13.  Garcia-Caballero, A., 

Recimil, M. J., 

Garcia-Lado, I., 

Gayoso, P., Cadarso-

Suarez, C., Gonzalez-

Hermida, J., Area, R., 

& Lamas, S. (2006). 

ACE clock scoring: A 

comparison with eight 

standard correction 

methods in a 

population of low 

Full Spanish ACE 

Clock Drawing 

Test 

 

8 Scoring 

Methods 

Assessed 

 

Outpatients with 

dementia 

(community 

dwelling) n=70; 

Interrater reliability 

(Kendall rank-order 

coefficient) was 

significant for all 

scoring methods. 

ACE (0.862), 

Cahn-global 

(0.883),  

Cahn- qualitative-

partial (0.868) 

Mendez (0.868), 

Rouleau (0.868), 

ACE CDT scoring: 1 

point for correct circle; 

one for the hours, 1 for 

the correct hands draw 

(Mathuranath et al. 

2000). 

 

Area under the curve 

(AUC) was assessed:  

The ACE -0.8575 (95% 

CI –0.7953-0.9075),  

Cahn-global -0.8893 

 See García-Caballero, 

A., García-Lado, I., 

González-Hermida, J., 

Recimil, M. J., Area, 

R.., Manes, F., Lamas, 

S., & Berrios, G. E. 

(2006). Validation of 

the Spanish version of 

the Addenbrooke’s 

Cognitive Examination 

in a rural community in 

Spain. Int J Geriatr 

 Dementia was 

assessed using 

the DSM-IV 

criteria. 

 

8 scoring 

methods assess: 

The ACE 

Cahn-global -

Cahn- 

qualitative, 

Mendez  

Pre-existing 

tool used.  

 

Original ACE 

available from 

authors: 

García-

Caballero, A., 

García-Lado, 

I., González-

Hermida, J., 

Recimil, M. 
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education level. J 

Geriatr Psychiatry 

Neurol, 19, 216-219. 

patients with 

memory 

complaints 

without dementia 

n=25; matched 

controls n=72. 

All with low 

education levels 

from Galicia 

North–West 

Spain 

 

 

No differences in 

age/gender/educat

ion. 

Shulman (0.927) 

Sunderland (0.880) 

and Wolf-Klein 

(0.949) 

 

 

(0.8260-0.9317), 

Cahn- qualitative-

partial -0.8490 (0.7818-

0.8934) 

Manos -0.8111  

  (0.7409-0.8685) 

Mendez -0.8851   

  (0.8249-0.9307) 

Rouleau (0.8742) 

  (0.8079-0.9152) 

Shulman -0.8749 

  (0.8184-0.9172) 

Sunderland -0.8785 

  (0.8224-0.9258) 

Watson -0.7563 

  (0.6811-0.8231) 

Wolf-Klein -0.8166 

  (0.7423-0.8749) 

 

AUC were statistically 

larger for the ACE, 

Cahn –global, Mendez, 

Rouleau, Shulman and 

Sunderland versions; 

there were no 

differences between 

these.   

 

Psychiatry, 21, 239-245 

for details of 

translations/modificatio

ns for overall ACE, no 

changes referred to in 

relation to the CDT.   

 

[Asked to draw a clock 

on a blank piece of 

paper. Once the circle 

and hours were done 

participants were asked 

to mark in the hands at 

10 past 5 o’clock.] 

Rouleau ( 

Shulman - 

Sunderland  

Watson 

Wolf-Klein – 

 

 

  

J., Area, R.., 

Manes, F., 

Lamas, S., & 

Berrios, G. E. 

(2006). 

Validation of 

the Spanish 

version of the 

Addenbrooke’

s Cognitive 

Examination 

in a rural 

community in 

Spain. Int J 

Geriatr 

Psychiatry, 

21, 239-245. 

14.  Lam. L.C.W., Chiu, 

H.F.K., Ng, K.O., 

Chan, C., Chan, W.F., 

Li, S. W., & Wong, 

M. (1998). Clock-face 

drawing, reading and 

setting tests in the 

screening of dementia 

in Chinese elderly 

adults. Journal of 

Gerontology: 

Psychological 

Sciences, 53(6), P353-

P357. 

Full 

Newly 

reviwed 

CDTs in Chinese 

(dialect 

unknown)  

 

Participants were 

recruited from 

social centres for 

older people, an 

old age home and 

psychogeriatric 

outpatient clinics.  

Those with 

dementia (n=53). 

Healthy 

individuals 

without dementia 

(controls n=53) 

recruited from 

social centres for 

older people in 

Hong Kong, 

China  

 

Age: 60 years and 

over. 

Total: M=75.71 

years (SD: 7.90) 

Inter-rater 

reliability (n=20) 

Correlation: 0.94 

Intraclass 

correlation 

coefficient: 0.88 

 

Clock drawing test 

scores 

Cut off: 3/4 

Sensitivity: 83% 

Specificity: 79% 

 

Combing the Clock 

Drawing, with Clock 

Reading and Setting 

tests and using the cut 

off of 3/4 achieved a 

PPV: 98% 

 

Correlations: 

Clock drawing test 

scores and CDS: 0.60 

Clock drawing test 

scores and CMMSE: -

0.73 

(significant after age 

and education 

controlled for) 

None reported CMMSE: Chiu, et al 

1994 

CDS: Blessed-Roth 

dementia Scale (Lam, 

et al., 1997) 

 

CDT 

Modifications: Scoring 

modified. Clock 

drawing, reading, and 

setting were assessed. 

 

Three part CDT: 

1. Clock Drawing: 

Participants were 

asked to draw the 

numbers and hands 

pointing at 3 

o’clock on a pre-

drawn 2.5inch 

diameter circle. 

Scores ranged from 

0-10 with higher 

scores indicating 

more errors. Clarity 

of the numbers was 

not assessed; 

Controls had better scores 

on the clock drawing test 

than participants with AD 

or VaD. Participants with 

mild dementia had better 

scores on the clock drawing 

test than participants with 

severe dementia. 

 

Age: 

Clock drawing test scores 

correlated with age (0.42) 

 

Education: 

CDT scores correlated with 

education (-0.44) 

Scores of participants with 

dementia were correlated 

with education (-0.63) 

(Controls clock drawing 

test score and education not 

significantly correlated) 

 

 

Dementia 

diagnosed using 

the DSM-IV 

criteria 

Own scoring 

highlighted in 

article 

 

Pre-existing 

CMMSE 

available as 

appendix in 

original 

article (Chiu, 

et al., 1994) 
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With dementia: 

M=77.36, SD: 

8.70 

Controls: 

M=74.06, SD: 

6.70 

(significant age 

difference 

between groups) 

however attention 

was given to 

attempts at setting 

the time rather than 

drawing ability. 

2. Clock Reading: 

Participants were 

asked to read the 

time on a 3 inch 

diameter clock 

showing 6:30, 8:15 

and 9:00. 

3. Clock Setting: 

Participants were 

then asked to set the 

time of the clock to 

read 7:00, 10:15 and 

12:30. Scores 

ranged from 0-6 

with higher scores 

indicating more 

errors. 

15.  Royall, D. T., Espino, 

D. V., Polk, M. J., 

Verdeja, R., Vale, S., 

Gonzales, H., Palmer, 

R. R., & Markides, K. 

P. (2003). Validation 

of a Spanish 

translation of the 

CLOX for use in 

Hispanic samples: 

The Hispanic EPESE 

Study. Int J Geriatr 

Psychiatry, 18, 135-

141.  

Full CDT CLOX 

(in Spanish and 

English in the 

USA  

 

(Interviewed in 

English n=315; 

interviewed in 

Spanish n=829) 

Community 

sample of 

Mexican 

Americans in the 

South-western 

United States  

(drawn using area 

probability 

sampling based 

on 1990 census) 

n=1,309 

Age: over 

65years old 

CLOX1 & 2 

Cronbach’s alpha = 

0.82.  

 

Language did not 

affect internal 

consistency. 

Cut off points: 

10/15 for CLOX1 and 

12/15 for CLOX2. 

 

Income, education and 

language of CLOX 

interview all 

significantly 

contributed to 

acculturation scores 

(assessed by Hazuda et 

al., 1988 scale). 

None reported Translation:  

CLOX translated by 

native Mexican Spanish 

speaking geriatrician 

then back translated. 

Then piloted in a 

sample of white 

Hispanics and non-

Hispanic medical 

outpatients (n=126).  

 

 

Acculturation levels of 

participants affected CLOX 

scores, but not 

independently of general 

cognitive measures (MMSE 

and CLOX1 or CLOX2) 

 

Language of interview 

affected CLOX1 failure 

rates, but not CLOX2, after 

adjusting for other 

variables. Participants 

tested in English having 

higher pass rates.   

 

In a stepwise regression 

education, age and 

acculturation affected both 

CLOX1 & CLOX2. 

However these only 

accounted for 8% of 

CLOX1 variance and 6% of 

CLOX2 variance 

 

NA 

 

[Also conducted 

the MMSE but 

no comparisons 

provided] 

Spanish 

CLOX 

attached to 

article.  

 

16.  La Rue, A., Romero, 

L. J., Ortiz, I. E., 

Liang, H. C., & 

Linderman, R. D. 

(1999)Neuropsycholo

gical performance of 

Hispanic and Non-

Hispanic older adults: 

An epidemiologic 

Full CDT in English 

and Spanish  

(in New Mexico, 

USA) 

  

White Hispanic  

(n = 359) and 

non-Hispanic 

(n=438) 

None reported None reported None reported Clock drawing by 

Goodglass & Kaplan 

(1983) 

 

All tools translated into 

Spanish by a committee 

of New Mexico 

residents and a 

doctoral-level 

Age and ethnicity affected 

all tests (CDT, FULD 

Retrieval and FULD 

Delayed Recall, OME, 

Digit span, category 

naming and Color Trails 1 

& 2). 

 

Re CDT: Mean difference 

NA 

 

 

UNKNOWN 

 

The original 

version of the 

clock drawing 

can be found 

here: 

Goodglass, H. 

& Kaplan, E. 

Normative data 

 

For Hispanic 

older adults at 

two levels of 

age (65-74 and 

75-79) and four 

education levels 

(0-6, 7-9, 10-12 
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REFERENCE 

DATA  

survey. The Clinical 

Neuropsychologist,, 

13(4), 474-486 

community 

dwellers residing 

in New Mexico 

(randomly 

selected from a 

health care 

financing 

administration 

roll based on 

surname patterns) 

n=797 

Age: 65 years or 

older 

 

Among Hispanic 

participants 79% 

were interviewed 

primarily or 

exclusively in 

English. 14% 

were interviewed 

primarily or 

exclusively in 

Spanish. 7% a 

combination of 

both 

consultant with 

expertise in New 

Mexico Spanish. All 

tools were pilot tested 

 

Most tests were back 

translated 

 

Bilingual examiners. 

between Hispanic and non-

Hispanic groups averaged 

0.25 SD for clock drawing 

 

Men performed better than 

women on the clock 

drawing test 

 

Educational differences 

were found on the clock 

drawing test, where a 

higher level of education 

tended to increase CDT 

scores 

 

Participants interviewed in 

English only scored higher 

than participants who were 

interviewed in Spanish only 

on the clock drawing test. 

(x
2
 = 4.43, p=0.04) 

(1983). The 

Assessment of 

Aphasia and 

Related 

Disorders. 

Philadelphia: 

Lea 6 Febiger 

and >12 years) 

for all tests not 

just CDT. 

17.  Fuh, J. L., Teng, E. 

L., Lin, K.N., Larson, 

E. B., Wang, S. J., 

Liu, C. Y., Chou, P., 

Kuo, B. I. T., Liu, H. 

C. (1995). The 

Informant 

Questionnaire on 

Cognitive Decline in 

the Elderly 

(IQCODE) as a 

screening tool for 

dementia for a 

predominantly 

illiterate Chinese 

population. 

Neurology, 45, 92-96. 

Full IQCODE in 

Chinese in 

Taiwan 

 

Predominantly 

illiterate 

community 

residents n=399 

and dementia 

patients n=61 

Dementia patients 

were identified 

from the 

community 

survey or  were 

outpatients at a 

neurological 

clinic  

 

Age: 50-92 years 

old 

IQCODE: 

Cronbach’s alpha: 

0.97 

Pearson’s correlation 

between IQCODE and 

the MMSE (Chinese) 

was –0.69 

 

 

IQCODE: 

Cut off ≥3.4 

Sensitivity: 89% 

Specificity: 88% 

Positive predictive 

value: 45% 

Negative predictive 

value: 99% 

AUC ROC 91.3% 

(SE=2.4%) 

 

17 Item IQCODE: 

AUC ROC 91.1% 

(SE=1.8%)   The first 

two items re recalling 

conversations a few 

days later and handling 

financial matters gave 

96% accuracy (two cut 

off provided with 

sens/spec details). 

 

Based on the average 

Mean IQCODE 

score were signif 

different between 

control and mild 

dementia, and 

between mild and 

moderate (but not 

mod and severe) 

based on CDR 

scores. 

IQCODE and CASI 

were translated and 

adapted into Chinese 

(IQCODE C-1.0 and 

CASI C-2.0) through 

group discussion 

involving co-authors 

who were fluent in both 

Chinese and English, 

knowledgeable about 

Chinese culture and 

experience in clinical 

dementia research. A 

pilot was then 

undertaken and further 

changes made.  

 

17 items were selected 

that yielded 97.1% 

classification accuracy. 

Items were Questions 

(from the original 

IQCODE): 5, 24, 21, 

25, 4, 7, 3, 8, 2, 11, 23, 

13, 14, 10, 9, 16, and 6 

Patients group was older 

and better educated than the 

control group. 

 

IQCODE scores had no 

association with education 

level or gender. The was a 

small influence of age on 

IQCODE scores 

 

Increased severity of 

dementia resulted in 

increased scores on the 

IQCODE 

 

(MMSE- CE was 

influenced by age, 

education and gender). 

Dementia 

assessed using 

the DSM-III-R 

criteria 

 

Compared to 

MMSE 

Abbreviated 

IQCODE 

items listed in 

English 

 

IQCODE tool 

available from 

author 
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rating of the two 

questions: recalling 

conversations a few 

days later” and 

“handling financial 

matters, e.g., the 

pension, dealing with 

the bank” which gave a 

96% classification rate:  

Cut off score ≥4 

Sensitivity: 87% 

Specificity: 95% 

Cut off score 3.5 

Sensitivity: 92% 

Specificity: 80% 

 

 

MMSE-CE 

Cut off ≤20 

Sensitivity: 72% 

Specificity: 81% 

Positive predictive 

value: 30% 

Negative predictive 

value: 96% 

AUC ROC 84.0% 

(SE=3.1%) 

AUC differences was 

statistically signif @ 

0.01 level (z=2.57) 

18.  Lim, H. J., Lim, J. P. 

P., Anthony, P., Yeo, 

D. H. H., & 

Sahadevan, S. (2003). 

Prevalence of 

cognitive impairment 

amongst Singapore’s 

elderly Chinese: A 

community-based 

study using the ECAQ 

and IQCODE. Int J 

Geriatr Psychiatry, 

18, 142-148 

Full 

 

Prevalence 

study but 

included 

validation 

of the 

IQCODE 

IQCODE in 

Chinese in 

Singapore 

 

Community 

dwelling elderly 

Chinese 

participants  in 

with normal 

cognition n=100 

and Chinese 

elderly patients 

with dementia 

referred to a 

Cognitive 

Assessment 

Clinic for 

progressive 

forgetfulness 

n=53 

Age: 60 years and 

over 

None reported for 

the validation study 

of the IQCODE 

For the full study 

Kappa test showed 

a moderately good 

agreement (0.4) 

between the 

IQCODE and the 

ECAQ (elderly 

Cognitive 

Assessment 

Questionnaire) 

IQCODE 

Cut off score 3.4 

Sensitivity: 94.3% 

Specificity: 94% 

 

(note: control sample 

assessment may have 

been made over the 

phone?) 

None reported Translated into 

Mandarin, Hokkien, 

Teochew and 

Cantonese and 

backtranslated and pilot 

tested in 24 subjects 

In the validation study of 

the IQCODE: 

Demented participants: 

60-74 years: 47.2% 

≥75 years: 52.8% 

0-6 years of education: 

69.8%  

>6 years of education: 

30.2% 

 

Non-demented Participants:  

60-74 years: 100% 

0-6 years of education: 98% 

>6 years of education: 2% 

Dementia 

assessed against 

the DSM-IV 

criteria. Mild-

moderate stages 

of dementia 

defined by the 

DSM-III-R. 

Alzheimer’s 

disease defined 

by the 

NINCDA-

ADRDA 

criteria and 

vascular 

dementia 

defined by the 

State of 

California’s 

ADDTC 

(Alzheimer’s 

Disease 

Diagnostic and 

Treatment 

Centres criteria 

Tool can be 

requested 

from author 

(SS) 
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19.  Narasimhalu, K., Lee, 

J., Auchus, A.P., & 

Chen, C. P. L. H. 

(2008). Improving 

detection of dementia 

in Asian patients with 

low education: 

Combining the Mini-

Mental State 

Examination and the 

Informant 

Questionnaire on 

Cognitive Decline in 

the elderly. Dementia 

and Geriatric 

Cognitive Disorders, 

25, 17-22. 

Full IQCODE and 

MMSE in Asian 

participants 

from Singapore 

 

Participants were 

patients from a 

Memory clinic in 

Singapore with 

AD n=87, VaD 

n=82 or no 

dementia n=52 

and patients 

without dementia 

involved in a 

study of 

cognition after 

stroke n=355 

Age:  

 IQCODE (dementia vs 

no dementia): 

Cut off 3.38 

Sensitivity: 86% 

Specificity: 78% 

AUC = 0.89 

Positive predictive 

value: 93% 

Negative predictive 

value: 36% 

Patients correctly 

classified: 81% 

[note AUC provided 

for two education 

groups as well in article 

– 0 vs 1 or more years 

– 0.81 vs 0.91) 

 

[Article also includes 

AUC, sens/spec for AD 

vs no Dementia and 

VaD vs no dementia.] 

 

MMSE in table with no 

cut off score indicates 

Sensitivity: 73% 

Specificity: 76% 

AUC=0.83  

Yet they only discuss 

MMSE cut offs by 

education groups: 

MMSE 

Participants with no 

education: 

Cut off 18 

Sensitivity: 65% 

Specificity: 79% 

Positive predictive 

value: 60% 

Negative predictive 

value: 82% 

Patients correctly 

classified: 75% 

 

Participants with 1 year 

of education: 

Cut off 22 

Sensitivity: 79% 

Specificity: 81% 

Positive predictive 

value: 62% 

Negative predictive 

value: 91% 

Patients correctly 

classified: 81% 

None reported MMSE by Yeo, et al. 

(1997) used 

 

IQCODE by Lim, Lim, 

Anthony, Yeo, & 

Sahadevan, (2003) 

used. 

 

 

3 different scoring 

methods were used. 

The ‘or’ method which 

is when a participant 

scores a positive 

diagnosis on either the 

MMSE or the 

IQCODE, the ‘and’ 

method used if the 

participant scores 

positive diagnosis on 

both the IQCODE and 

the MMSE or the 

‘weighted sum’ method 

which combines the 

results of both tests.   

 

Participants with dementia 

were older than the other 

participants. Education, 

race and gender also 

differed between the 

groups. 

 

Education level affected 

AUC all methods (except 

the AND condition) 

 

 

Diagnoses 

assessed using 

the DSM-IV 

criteria 

 

 

Pre-existing 

tools used.  

 

IQCODE 

available from 

original 

authors 

 

Unable to 

access MMSE 

by Yeo, D., 

Gabriel, C., 

Chen, CL-H., 

Lee, SH., 

Loenneker, T. 

& Wong, M. 

C. (1997). 

Pilot 

validation of a 

customized 

neuropsychol

ogical battery 

in elderly 

Singaporeans. 

Neurological 

Journal of 

South East 

Asia, 2, 123.  
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AUC provided for all 

tools and methods for 

two education levels 

 

The weighted sum 

method produced the 

highest AUC for 

differentiating between 

dementia vs none, AD 

vs none  and VaD vs no 

dementia participants. 

(Refer to article for full 

analysis) 

 

The IQCODE produced 

higher AUC when 

comparing dementia, 

AD and VaD 

participants to 

participants with no 

dementia compared to 

the MMSE. 

20.  Law, S., & Wolfson, 

C. (1995). Validation 

of a French version of 

an informant-based 

questionnaire as a 

screening test for 

Alzheimer’s Disease. 

British Journal of 

Psychiatry, 167, 541-

544. 

Full IQCODE in 

French 

 

Participants were 

community 

dwelling elderly 

residing in 

Quebec, Canada 

drawn from the 

CSHA, 1994 

study. 

 

Participants were 

classified as no 

cognitive loss 

(n=114), 

cognitive loss 

with no dementia 

(n=74), dementia 

of AD type 

probable (n=20) 

and possible 

(n=17), VaD 

(n=7), other 

specific 

dementias, and 

unclassified 

dementias (n=5) 

Total n=237 

 

Age: 65 years and 

over (Mean 80.7, 

None reported IQCODE 

Cut off: 3.6 

Sensitivity: 

Probable AD: 75% 

Probable or possible 

AD: 70.3% 

All Dementias: 75.5% 

Specificity: 95.6% 

 

MMSE 

Cut off: 23 

Sensitivity: 

Probable AD: 70% 

Probable or possible 

AD: 73% 

All Dementias: 71.4% 

Specificity: 82.3% 

 

Signif correlation with 

MMSE r=-0.44. 

None reported IQCODE translation by 

McGill University 

Translation Office. The 

tool was then back 

translated by a 

professional translator 

and checked by a 

bilingual interviewer 

who had worker with 

elderly people to ensure 

the meaning of the 

items were clear to 

targeted informants 

IQCODE scores were not 

correlated with education, 

but were with age (r=0.21) 

 

MMSE scores not 

influenced by age, but were 

influenced by education 

(r=0.28). 

The DSM-III-R 

was used as a 

criterion for 

dementia. 

Dementia 

classification 

was based on 

the NINCDS-

ADRDA 

criteria for AD 

and the ICD-10 

criteria for other 

dementia. 

 

Compared to 

MMSE (taken 

from 3MS) 

Tool available 

online: 

http://cmhr.an

u.edu.au/agein

g/Iqcode/   

 

http://cmhr.anu.edu.au/ageing/Iqcode/
http://cmhr.anu.edu.au/ageing/Iqcode/
http://cmhr.anu.edu.au/ageing/Iqcode/
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SD6.5) 

21.  Ehrensperger, M. M., 

Berres, M., Taylor, K. 

I., & Monsch, A. U. 

(2010). Screening 

properties of the 

German IQCODE 

with a two-year time 

frame in MCI and 

early Alzheimer’s 

disease. International 

Psychogeriatrics, 

22(1), 91-100. 

Full IQCODE (16 

item) in German 

 

Healthy controls 

from the Basel 

Study on the 

Elderly (n=453), 

and patients from 

a memory clinic 

with MCI 

(n=172), and AD 

(n=208) 

 

Mean age for: 

Controls: 69.5 

(SD ±8.2) 

MCI: 71.5 (SD 

±8.8)  

AD: 76 (SD±6.4) 

Cronbach’s alpha: 

16-item = 0.913 

7-item = 0.818 

Control vs. All Patients 

MMSE 

Cut off value: 27.5 

Sensitivity (CI): 60.8 

(55.7-65.7) 

Specificity (CI): 88.7 

(85.5-91.5) 

ROC of AUC (CI): 

0.806 (0.776-0.836) 

 

16-item IQCODE 

Cut off value: 3.19 

Sensitivity (CI): 78.4 

(73.9-82.5) 

Specificity (CI): 92.5 

(89.7-94.8) 

ROC of AUC (CI): 

0.911 (0.889-0.933) 

 

7-Item IQCODE 

Cut off value: 3.43 

Sensitivity (CI): 76.1 

(71.4-80.3) 

Specificity (CI): 94.5 

(92.0-96.4) 

ROC of AUC (CI): 

0.907 (0.884-0.929) 

 

Control vs. MCI 

patients 

MMSE 

Cut off value: 28.5 

Sensitivity (CI): 57.6 

(49.8-65.1) 

Specificity (CI): 70.4 

(66.0-74.6) 

ROC of AUC (CI): 

0.677 (0.628-0.726) 

 

16-item IQCODE 

Cut off value: 3.19 

Sensitivity (CI): 72.1 

(64.8-78.7) 

Specificity (CI): 87.6 

(84.3-90.5) 

ROC of AUC (CI): 

0.848 (0.808-0.888) 

 

7-Item IQCODE 

Cut off value: 3.29 

Sensitivity (CI): 75 

(67.8-81.3) 

Specificity (CI): 85.2 

 Not reported. 

 

Items 1, 2, 3, 5, 7, 10 

and 14 were included in 

the shorted 7-item 

IQCODE  

Mean IQCODE scores 

increased from the control 

group with  MCI and again 

for AD participants, similar 

results were found with the 

MMSE, except scores 

decreased with cognitive 

impairment severity. 

 

Age was significantly 

different between the 

groups. Mean age was 

lowest in the control group, 

and highest in the AD 

group. 

 

Education levels did not 

differ between the control 

group and MCI patients, 

but was lower in the AD 

group than the previous two 

groups. 

MCI diagnosed 

using the 

Winblad et al. 

(2004) criteria 

AD diagnosed 

using the 

NINCDS-

ADRDA and 

DSM-IV 

criteria  

7-item 

IQCODE 

questions 

listed in 

English 

 

7 item tool 

available 

online:   

http://cmhr.an

u.edu.au/agein

g/Iqcode/inde

x.php (Link: 

very short 

form -

German) 

 

http://cmhr.anu.edu.au/ageing/Iqcode/index.php
http://cmhr.anu.edu.au/ageing/Iqcode/index.php
http://cmhr.anu.edu.au/ageing/Iqcode/index.php
http://cmhr.anu.edu.au/ageing/Iqcode/index.php
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(81.6-88.4) 

ROC of AUC (CI): 

0.842 (0.801-0.883) 

 

Control vs. AD patients 

MMSE 

Cut off value: 27.5 

Sensitivity (CI): 81.7 

(75.8-86.7) 

Specificity (CI): 88.7 

(85.5-91.5) 

ROC of AUC (CI): 

0.912 (0.889-0.936) 

 

16-item IQCODE 

Cut off value: 3.25 

Sensitivity (CI): 88.9 

(83.9-92.9) 

Specificity (CI): 92.5 

(89.7-94.8) 

ROC of AUC (CI): 

0.964 (0.946-0.981) 

 

7-Item IQCODE 

Cut off value: 3.43 

Sensitivity (CI): 86.5 

(81.1-90.9) 

Specificity (CI): 94.5 

(92.0-96.4) 

ROC of AUC (CI): 

0.960 (0.942-0.978) 

22.  Del-Ser, T., Morales, 

J.-M., Barquero, M.-

S., Cantón, R., & 

Bermejo, F. (1997). 

Application of a 

Spanish version of the 

“Informant 

Questionnaire on 

Cognitive Decline in 

the Elderly” in the 

clinical assessment of 

Dementia. Alzheimer 

Disease and 

Associated Disorders, 

11(1), 3-8. 

Full IQCODE in 

Spanish in Spain 

 

Participants 

outpatients sent to 

a neurological 

clinic in Spain 

without dementia 

n=15 and with 

dementia n=38 

 

Age: Mean 69.1 ± 

9.5 years 

Not reported IQCODE and MMSE 

correlation =-0.524 

 

IQCODE 

Cut off: 94 

Sensitivity: 0.84 

Specificity: 0.73 

Positive Predictive 

value: 0.89 

Negative predictive 

value: 0.65 

Accuracy: 0.81 

LR+=3.20 

LR-=0.22 

 

Short IQCODE 

Cut off: 66 

Sensitivity: 0.79 

Specificity: 0.73 

Positive Predictive 

value: 0.88 

Negative predictive 

value: 0.58 

Accuracy: 0.77 

Not reported None. Used pre-

existing tools 

 

Spanish IQCODE and 

Short Spanish 

IQCODE developed by 

Morales et al., (1995)  

 

Spanish MMSE tool 

developed by Tolosa et 

al (1987)  

IQCODE and shortened 

IQCODE were not 

correlated with education. 

 

Education was correlated 

with MMSE scores (0.379) 

 

Age correlated with both 

IQCODEs (0.313 and 

0.318) and MMSE (-0.424) 

scores 

Dementia 

assessed using 

the DSM-III-R 

criteria. Type of 

dementia was 

assessed using 

the NINCDS-

ADRDA. 

Pre-existing 

tools used. 

 

Spanish 

IQCODE and 

Short Spanish 

IQCODE 

developed by 

Morales et al., 

(1995) 

available from 

original 

authors 

 

 

Unable to 

access 

original 

Spanish 

MMSE tool 

developed by 

Tolosa et al 

(1987)  
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LR+=3.00 

LR-=0.29 

 

 

 

MMSE 

Cut off: 22 

Sensitivity: 0.89 

Specificity: 0.80 

Positive Predictive 

value: 0.92 

Negative predictive 

value: 0.75 

Accuracy: 0.86 

LR+=4.50 

LR-=0.13 

 

AUC for: 

S-IQCODE: 0.87 

(+0.05) (not reported 

for SS-IQCODE) 

MMSE: 0.9 (+0.06) 

No signif diff b/t AUCs 

 

23.  Morales, J.-M., 

Bermejo, F., Romero, 

M., & Del-Ser, T. 

(1997). Screening of 

dementia in 

community-dwelling 

elderly through 

informant report. Int J 

Geriat Psychiatry, 12, 

808-816. 

Full IQCODE in 

Spanish [S-

IQCODE] 

 

Community 

dwelling 

participants from 

rural (n=160) and 

urban (n=97) 

areas of Spain 

 

Recruited from a 

phase 1 door to 

door survey (see 

next article) of 

who were willing 

to attend a 

hospital.   

 

Age: Urban 66-92 

years old, Rural 

61-96 years old 

Internal 

consistency: 

Cronbach’s alpha= 

0.97 

Urban Sample 

IQCODE 

Cut Off: ≥85 

Sensitivity: 82% 

Specificity: 90% 

Accuracy: 89% 

Positive Predictive 

Value: 50% 

Negative Predictive 

Value: 97% 

 

MMSE 

Cut Off: ≤21 

Sensitivity: 73% 

Specificity: 78% 

Accuracy: 77% 

Positive Predictive 

Value: 30% 

Negative Predictive 

Value: 96% 

 

Rural Sample 

IQCODE 

Cut Off: ≥86 

Sensitivity: 83% 

Specificity: 83% 

Accuracy: 83% 

Positive Predictive 

Value: 45% 

Negative Predictive 

Value: 97% 

None reported None reported 

 

Pre-existing Spanish 

MMSE developed by 

Tolosa et al (1987). 

MMSE correlated with the 

Urban participants: Age: -

0.51 

Years of schooling: 0.48 

Gender: -0.38 

Cultural level (illiterate): 

0.62 

 

MMSE correlated with the 

Rural participants: 

Age: -0.38 

Gender: 0.23 

Cultural level (illiterate): 

0.37 

Economic level: 0.38 

 

IQCODE correlated with 

age in the Rural Population: 

0.28 

 

Dementia 

assessed using 

the DSM-III-R 

criteria 

Spanish and 

English 

version of the 

IQCODE 

attached as an 

Appendix 

 

Unable to 

access 

Spanish 

MMSE by:  

Tolosa E, 

Alom J, 

Forcadell F. 

(1987).  

Criterios 

diagnósticos y 

escalas 

evaluativas en 

la enfermedad 

de Alzheimer. 

Rev Clin Esp; 

181 (Supl 1), 

56-9. 
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MMSE 

Cut Off: ≤21 

Sensitivity: 83% 

Specificity: 74% 

Accuracy: 75% 

Positive Predictive 

Value: 34% 

Negative Predictive 

Value: 95% 

24.  Morales, J.-M., 

Gonzalez-Montalvo, 

J.-I., Bermejo, F., & 

Del-Ser, T. (1995). 

The screening of Mild 

Dementia with a 

shortened Spanish 

version of the 

“Informant 

Questionnaire on 

Cognitive Decline in 

the Elderly”. 

Alzheimer’s Disease 

and Associated 

Disorders, 9(2), 105-

111. 

Full 

 

NEW 

FROM 

HERE 

Full IQCODE in 

Spanish [S-

IQCODE] and 

shortened 

IQCODE [SS-

IQCODE] 

 

Population based 

sample of older 

people residing in 

Madrid, Spain 

(n=68).  Looked 

at mild dementia 

(n=7) and normal 

(n=61) 

 

Randomly 

recruited from a 

census of three 

districts 

 

Age: 65 years or 

older 

Internal 

consistency of the 

IQCODE and 

shortened 

IQCODE: 

Cronbach’s alpha: 

0.95 

 

The 17 items with 

the highest score 

correlations make 

up the shortened 

version.  Factorial 

Analysis of the 

shortened IQCODE 

identified 2 factors 

explaining approx. 

50% of total 

variance 

(orientation- 

operation and 

memory and 

learning). 

IQCODE 

Cut off: 85 

Sensitivity: 86% 

Specificity: 92% 

Positive predictive 

value: 54% 

Negative predictive 

value: 98% 

Accuracy: 91% 

 

Shortened IQCODE 

Cut off: 57 

Sensitivity: 86% 

Specificity: 91% 

Positive predictive 

value: 50% 

Negative predictive 

value: 98% 

Accuracy: 90% 

 

MMSE 

Cut off: 21 

Sensitivity: 57% 

Specificity: 84% 

Positive predictive 

value: 29% 

Negative predictive 

value: 94% 

Accuracy: 81% 

None reported None reported 

 

IQCODE developed by 

authors 

 

Spanish MMSE used 

translated by Tolosa et 

al (1987). 

No signif diff between 

groups re demographics 

Neither the IQCODE nor 

the shortened IQCODE 

significantly correlated with 

Age, education or 

premorbid intelligence 

(assessed by Word 

Accentuation Test). 

 

The MMSE correlated with 

age (-0.49), education 

(0.48) and premorbid 

intelligence (0.55) 

Dementia 

diagnosed using 

DSM-III-R 

criteria 

Spanish 

IQCODE 

available from 

authors (TD-

S) upon 

request 

 

Items of the 

full and 

Shortened 

IQCODE 

listed in 

English in the 

article. 

 

Unable to 

access 

Spanish 

MMSE tool 

translated by 

Tolosa et al 

(1987). 

 

 

 

25.  Hohl, U., Grundman, 

M., Salmon, D. P., 

Thomas, R. G., & 

Thal, L. J. (1999). 

Mini-Mental State 

Examination and 

Mattis Dementia 

Rating Scale 

performance differs in 

Hispanic and non-

Hispanic Alzheimer’s 

disease patients. 

Journal of the 

International 

Neuropsychological 

Society, 5, 301-307. 

Full Spanish and 

English MDRS 

and MMSE in 

the USA 

 

Community 

dwelling Spanish 

speaking 

Hispanic (n=21) 

and English-

speaking non-

Hispanic (n=21) 

patients with 

probable or 

possible AD  

recruited from 

None reported MMSE and MDRS 

were correlated for 

both Hispanic 

participants (r=0.83) 

and non-Hispanic 

participants  (r=0.91) 

(both p<0.001) 

Hispanics who 

scored between 

5-10 on the 

MMSE scored 

near floor levels 

on the DRS 

MMSE translation: 

Translated MMSE by 

Valle et al. (1991). 

Bilingual and bicultural 

staff translated the tool 

and back translated by  

collaborator not 

familiar with the 

English version. 

Modifications: 

1) “What is the name 

of this hospital?” 

replaced with 

“what is the name 

of this place?” 

2) “On which floor 

No significant differences 

between sample groups:.   

Hispanics performed worse 

on the serial subtraction or 

spelling “world/mundo” 

backwards on the MMSE. 

 

Non-Hispanics preformed 

significantly better than 

Hispanics on the MDRS. 

They had higher total 

MDRS scores and 

preformed better on the 

Conceptualisation and 

Memory subscales. 

 

All participants 

met the criteria 

for probable or 

possible AD 

according to the 

NINCDS-

ADRDA 

criteria.   

 

Comprehensive 

examination 

(medical, 

neurological/ 

neuropsycholog

ical).  Final 

diagnosis based 

MDSE 

available from 

author (MG) 

but it is  under 

copyright 

restrictions 

 

Unable to 

access MMSE 

from: 

Valle, R., 

Hough, R., 

Kolody, B., 

Cook-Gait. 

H., 

Velazquez, 
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senior citizens 

and support 

groups of 

Alzheimer 

Association  

 

(Groups matched 

on MMSE 

performance) 

 

Age 

Hispanic: 

M=71.48, 

SD=7.89 

Non-Hispanic: 

M=74.38, 

SD=8.97 

are we?” replaced 

with “what is the 

address of this 

place?” 

3) “No ifs, ands or 

buts” replaced with 

“Si no bajo, 

entonces usted 

suba” 

4) Illiterate 

participants could 

say a sentence 

instead of write one 

and were allowed 

to imitate the 

gesture of close 

your eyes rather 

than reading “Close 

your eyes” the 

following the 

command 

 

MDRS translation: 

Direct translation from 

English into Spanish. 

Modifications: 

1. repetition of “bee-

key-gee” changed to 

“si-ti-mi” and “be-ba-

bo” changed to “si-sa-

su” 

Found that Hispanic AD 

patients scoring below 12 

(severe) on the MMSE 

performed poorly on 

MDRS than their English 

speaking counterparts   

suggesting that there may 

be educational and cultural 

biases that do not become 

apparent  until the patient 

reaches a stage of severe 

dementia.   

on 2 senior 

neurologists 

reviewing all 

data.  

 

Lawton-Powell 

Physical Self-

Maintenance 

Scale was also 

used to assess 

functional 

impairment. 

G.F., Jimenez, 

R., Aktinson, 

J.H., Jex, N., 

Nees, D., 

Mendivil, L., 

Sanchez, C., 

Lopez, S., 

Lujan, G., 

Ballon, E., & 

Granger, W. 

(Eds.). (1991). 

Final Report 

to the 

National 

Institute of 

Mental 

Health, The 

Hispanic 

Alzheimer's 

Research 

Project 

(HARP). San 

Diego, CA: 

San Diego 

State 

University. 

 

26.  Lyness, S. S., 

Hernandez, I., Chiu, 

H. C., & Teng, E. L. 

(2006). Performance 

of Spanish speakers 

on the Mattis 

Dementia Rating 

Scale (MDRS). 

Archives of Clinical 

Neuropsychology, 21, 

827-836. 

Full MDRS in 

Spanish and 

English in USA 

 

Community 

dwelling Spanish-

speaking 

Hispanic controls 

(n=54), Spanish-

speaking 

Hispanic patients 

with dementia 

(n=61), English-

speaking controls 

(n=30) residing in 

the US.  Spanish 

controls recruited 

from community 

outreach 

activities; English 

speakers from an 

ongoing research 

project database.  

Patients from 

None reported The patient group had 

lower total MDRS 

scores and subscale 

scores compared with 

the control group 

(p<0.01) 

 

MDRS total 

AUC: 0.93 

 

Cut off: 125 

Sensitivity: 92% 

Specificity: 80% 

 

Cut off: 120 

Sensitivity: 80% 

Specificity: 91% 

 

MDRS memory 

subscale: 

AUC: 0.95 

 

Cut off: 19 

Sensitivity: 93% 

None reported Existing Spanish 

MDRS was used 

(Arnold, et al, 1998; 

Mattis, 1973). 

Test scores positively 

correlated with education 

 

In the control group 

bilinguals performed better 

than monolinguals on the 

memory subscale (M=22.7, 

SD=1.9 vs. M=21.1, 

SD=2.7) 

 

In the patient group 

bilinguals performed better 

on the attention subscale 

than monolinguals 

(M=33.7, SD=2.1 vs. 

M=32.0, SD=3.6) 

 

Controls - English (n=30) 

vs Spanish speaking 

(n=30): 

The English-speaking 

participants performed 

better on mean overall 

MDRS score (p<0.0001) 

Testing and 

interview by a 

bicultural 

assessor fluent 

in both 

languages. 

 

Patients met the 

NINCDS-

ADRDA 

criteria for 

probable or 

possible AD or 

other dementia 

(based on 

detailed 

examination).  

Spanish 

speaking 

controls were 

interviewed and 

received a brief 

neurological 

examination by 

Pre-existing 

translation of 

the MDRS 

used. 

 

Unable to 

access MDRS 

(Arnold et al, 

1998) 

ourselves, 

however 

author has a 

copy of the 

tool.  

Normative data 

 

Preliminary 

normative data 

for Spanish 

speakers (n=54) 

based on three 

education 

levels: (low (1-

7), middle (8-

12) and high 

(13-20) 

included. 
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memory clinics.  

 

(Note: English 

speaking control 

sample included 1 

Hispanic, 5 

Asians, 3, African 

Americans, but 

all fluent in 

English.   

 

30 control ‘pairs’ 

of English and 

Spanish speaking 

control 

participants were 

matched for age, 

education, and 

gender (27/30) 

 

Controls: 

Bilingual n=22, 

Monolingual 

n=32 

 

Patients: 

Bilingual n=21, 

monolingual 

n=40 

 

Age:  

Patients- mean 

74.7 (SD 8.9) 

(older and 3 

fewer years of 

education) 

Controls- mean 

70.8 (SD 7.1) 

 

 

 

Specificity: 81% 

 

Cut off: 17 

Sensitivity: 82% 

Specificity: 89% 

 

 

MMSE 

AUC: 0.96 

 

Cut off: 26 

Sensitivity: 93% 

Specificity: 83% 

 

Cut off: 24 

Sensitivity: 80% 

Specificity: 98% 

 

 

Slight improvement in 

AUC (ranged from 0.97 

to 0.99)  when patients 

with questionable 

dementia was removed.   

No significant 

differences between the 

AUC (with or without 

the 14 questionable 

ones). 

 

Matched pairs (n=30, 

Spanish speaking 

patients and normal 

controls) there were no 

significant differences 

between the AUC: 

MDRS total: 0.88 

MDRS memory: 0.95 

MMSE: 0.94 

 

and   on the attention 

(p<0.0002), 

conceptualisation (p<0.004) 

and memory (p<0.0001) 

subscales than Spanish 

speakers (large effect size). 

 

Spanish-speakers total 

MDRS score significantly 

correlated with education 

(r=0.45), while English 

speaker’s total MDRS score 

correlated with age (r=-

0.36) and gender (r=0.62) 

with higher MDRS scores 

for younger participants 

and women 

a neurologist.  

[Unknown for 

English 

speaking 

Controls] 

27.  Bravo, G., & Hébert, 

R. (1997). Reliability 

of the Modified Mini-

Mental State 

Examination in the 

context of a two-

phase community 

prevalence study. 

Neuroepidemiology, 

16, 141-148. 

Full 3MS in English 

and French in 

Canada 

 

Participants were 

community 

members that 

resided in 5 

different regions 

in Canada and 

were part of the 

Canadian Study 

of Health and 

Aging (n=1,534) 

Test-retest 

reliability:  1
st
 

assessment was by 

a trained lay 

interviewer in the 

participants home, 

the second in a 

clinical assessment 

by a registered 

nurse blinded to 1
st
 

score. 

 

3MS (ICC) 

English: 0.87 (CI: 

None reported Participants 

scored, on 

average, 

statistically 

higher when 

retested (1-419 

days apart, 

Median=49days) 

by a nurse.  

 

3MS (difference) 

English: -2.82 ± 

8.33 

French: -2.19 ± 

Translations: 

Participants 

interviewed in either 

French or English 

 

Modifications: 

Unknown 

Reproducibility lower in 

participants tested in 

French than English. 

Do not specify 

how dementia, 

normal and 

cognitive 

impairment no 

dementia were 

classified – 

refer to a 

clinical 

examination 

which included 

the 3MS. 

 

Compared to 

Tool available 

from author 

(GB) in 

French 
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Participants 

interviewed in 

English 

(n=1,139) were 

older and more 

educated than 

those assessed in 

French (n=395) 

 

Age: 65 years and 

over. 

0.82-0.90 

French: 0.81 (CI: 

0.76-0.84) 

 

MMSE (ICC) 

English: 0.78 (CI: 

0.76-0.81) 

French: 0.75 (CI: 

0.70-0.79) 

 

Excluding those 

retested after more 

than 90 days –

coefficients were 

higher:  

3MS (ICC) 

English: 0.85 (CI: 

0.78-0.89) 

French: 0.78 (CI: 

0.72-0.83) 

 

MMSE (ICC) 

English: 0.88 (CI: 

0.86-0.89) 

French: 0.75 (CI: 

0.69-0.80) 

 

The 3MS produced 

slightly larger ICC 

values than the 

MMSE when 

participants were 

categorised by 

language and 

diagnostic 

category, but both 

lower overall.  

(Refer to article for 

values) 

8.59 

 

MMSE 

(difference) 

English: -0.27 ± 

3.43 

French: -0.56 ± 

3.22 

 

They report that 

the longer the 

delay in 

reassessment the 

larger the 

difference 

between 

assessments - 

statistically 

significant – 3MS 

(r=0.13, 

p<0.0001) and 

MMSE (r=0.12, 

p<0.0001), so 

when they 

excluded those 

with 90 or longer 

reassessments the 

ICC were similar 

(see reliability) 

and the MMSE 

was more 

sensitive to 

delays than 3MS. 

MMSE 

28.  Ganguli, M., Ratcliff, 

G., Chandra, V., 

Sharma, S., Gilby, J., 

Pandav, R., Belle, S., 

Ryan, C., Baker, C., 

Seaberg, E., & 

Dekosky, S. (1995). A 

Hindi version of the 

MMSE: The 

development of a 

cognitive screening 

instrument for a 

largely illiterate rural 

elderly population in 

India. Int J Geriat 

Psychiatry, 10, 367-

Full MMSE in Hindi 

[HMSE] 

(Haryanvi 

dialect) and 

English 

 

Participants were 

random 

population 

samples of older 

people from two 

rural 

communities – 

one in the 

Monongahela 

Valley, USA, 

None reported None reported Ceiling effects: 

USA: 

10-12 years 

education: 100% 

of participants 

scored at ceiling 

level for 

orientation to 

place, 3-object 

registration, name 

watch, name 

pencil, read 

command and 

write sentence 

 

≤ 9 years of 

Translation: Items on 

the MMSE and other 

cognitive testes were 

selected by the 

investigators and 

consultants from 

Pittsburg and New 

Delhi (that included 

bilingual clinicians). 

Items were assessed for 

cultural relevance, 

translatability, 

adaptability and 

cognitive domains 

being assessed. The 

tool was translated in 

Norms only: unknown if 

significant differences exist 

Total Mean (with 

‘world/days’ item 

USA: 

10-12 years education: 26.6 

(SD: 2.5) 

≤ 9 years of education: 26.6 

(SD: 3.0) 

 

India: 

1-10 years of education: 

27.6 (SD: 2.3) 

Zero years of education: 

21.8 (SD: 4.6) 

 

 

 

 

 

Hindi and 

English 

versions 

available at: 

http://www.w

pic.pitt.edu/re

search/dement

ia_epidemiolo

gy/IndoUS/In

struments/Ind

o_Instrumt.ht

m  

US sample are 

without 

dementia; 

Indian group is 

a ‘random 

sample’ - 

Normative by 

education  

http://www.wpic.pitt.edu/research/dementia_epidemiology/IndoUS/Instruments/Indo_Instrumt.htm
http://www.wpic.pitt.edu/research/dementia_epidemiology/IndoUS/Instruments/Indo_Instrumt.htm
http://www.wpic.pitt.edu/research/dementia_epidemiology/IndoUS/Instruments/Indo_Instrumt.htm
http://www.wpic.pitt.edu/research/dementia_epidemiology/IndoUS/Instruments/Indo_Instrumt.htm
http://www.wpic.pitt.edu/research/dementia_epidemiology/IndoUS/Instruments/Indo_Instrumt.htm
http://www.wpic.pitt.edu/research/dementia_epidemiology/IndoUS/Instruments/Indo_Instrumt.htm
http://www.wpic.pitt.edu/research/dementia_epidemiology/IndoUS/Instruments/Indo_Instrumt.htm
http://www.wpic.pitt.edu/research/dementia_epidemiology/IndoUS/Instruments/Indo_Instrumt.htm
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377. (without 

dementia; ≤9 

years education 

n=26, 10-12 years 

of education 

without 

graduating high 

school n=19), 

recruited from the 

Monongahela 

Valley 

Independent 

Elders Survey 

study ; the other 

from Ballabgarh, 

North India 

(n=100; 74% 

with no formal 

education, 26% 

with 1-10 years 

of education). 

 

Age: 

USA: 65 years or 

older. 

 ≤9 years 

education M = 

75.0 years old, 

SD: 6.1 

10-12 years of 

education: M = 

71.5 years old, 

SD: 6.1 

 

India: 55 years 

and over. M = 

70.7 years old, 

SD: 9.7 

education: 100% 

of participants 

scored at ceiling 

level for the 

name watch and 

name pencil 

items 

 

India: 

100% of 

participants (1-10 

and zero years of 

education) scored 

at ceiling level on 

the name watch 

item. 

(*these results 

were before 

“holder” was 

accepted as 

correct answer to 

naming pen) 

 

Rank of each 

item (re relative 

difficulty) varied 

between groups.  

  

% at ceiling for 

total scores 

(world/sevens):  

USA: 

5.3% and 5.3% 

were cited in 

article for 10-12 

grades but this 

figure must be 

wrong because 

more individual 

items are at 

ceiling level in 

this group) ,  

11.5% and 7.7% 

9 or less grades 

India: 

23.1% and 19.2% 

1-10 grades;  

1.4% and 0.0% 

for no education. 

[there is a 

question about  

the accuracy of 

their information 

in the tables in 

light of the 

New Delhi, back 

translated by a Hindi-

speaking group in 

Pittsburgh, and pre 

(n=30 x 4) tested.  

Administered by field 

staff from the study 

population who also 

had minimal education 

but were trained. 

Modifications:  

1. Orientation to time: 

named day, date, 

moth, year and 

season changed to 

time of day, day of 

week, date, month 

and season (season 

was clarified if it 

was interpreted as 

weather) 

2. Orientation to 

place: name the 

district, post office 

(postal district), 

village, block (or 

area or 

neighbourhood) and 

which place is this 

(or whose house is 

this) 

3. Registration: ‘apple, 

table, chair’ 

replaced with 

‘mango, chair, 

coin’. Instructions 

begin with “I have 

brought with me 

from Delhi the 

following three 

things: a mango, a 

chain, and a 

coin…” 

4. Attention: The 

spelling world 

backwards item was 

replaced with 

asking participants 

to name the days of 

the week backwards 

starting from 

Sunday. 

Instructions 

included “For 

example, before 

Total Mean (with 

‘sevens/bus’ fare item) 

USA: 

10-12 years education: 26.0 

(SD: 2.3) 

≤ 9 years of education: 25.2 

(SD: 3.6) 

 

India: 

1-10 years of education: 

27.0 (SD: 2.8) 

Zero years of education: 

21.0 (SD: 3.9) 

 

Based on qualitative 

comparisons:  

The higher education group 

in India tended to score 

better than the low 

education group, whereas 

they were similar in the 

USA sample.  

 

They state that scores in 

India tended to be lower 

than those in the USA (yet 

educated in India seems to 

have higher ceiling rates 

and slightly higher means 

(once again makes you 

query figures).  
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statements they 

make in the body 

of the paper] 

Sunday comes 

Saturday; what 

comes before that?” 

points were not 

given for naming 

Saturday or Sunday. 

The serial sevens 

item was replaced 

with a subtraction 

task in the form of 

the following 

storey: “A man has 

20 rupees for a bus 

fare. Every day, he 

spends 3 rupees on 

his bus fare. After 

spending the first 

day’s bus fare, he 

will be left with 17 

rupees. How much 

money will be left 

after the next day’s 

bus fare… and the 

next day’s bus 

fare…” Scores were 

given to the first 5 

consecutive 

responses. 

5. Recall: Cue used “ 

what are the three 

objects I told you I 

brought with me 

from Delhi?” 

6. Naming: pencil 

replaced with pen. 

‘Holder’ also 

accepted. 

7. Repetition: “no ifs, 

ands or buts” 

replaced with a 

phrase that 

translated to 

“neither this nor 

that”. Instructions 

after the item 

included “Now I am 

going to ask  you a 

different kind of 

question” 

8. Visual command: 

Read and follow a 

command replaced 

with instructions 

“look at me and do 

exactly what I do” 
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followed by the 

examiner closing 

their eyes for 3 

seconds. 

9. Sentence: writing a 

full sentence 

replaced with “tell 

me something about 

your house” 

10.  Copying a figure: 

Intersecting 

pentagons replaced 

with a diamond 

inside a square. 

Drawings were 

scored as acceptable 

or unacceptable 

based on categories 

established by   

neuropsychologists 

at both sites from 

one of the pre-test 

trials data (the 30-3 

trial). 

29.  Ganguli, M., Chandra, 

V., Gilby, J. E., 

Ratcliff, G., Sharma, 

S. D., Pandav, R., 

Seaberg, E. C., & 

Belle, S. (1996). 

Studies on cognition 

and dementia -  

Cognitive test 

performance in a 

community-based 

nondemented elderly 

sample in rural India: 

The Indo-U.S. Cross-

National Dementia 

Epidemiology Study. 

International 

Psychogeriatrics, 

8(4), 507-524. 

Full MMSE in Hindi 

[HMSE]. 

 

Participants were 

older, healthy, 

free from 

dementia 

(CDR=0) 

predominantly 

illiterate (78.3%) 

rural residents of 

Ballabgarh, 

Northern India 

(n=374). 

Participants were 

identified through 

census data. 

 

Age: 55 years and 

older.  Males = 

53.5% 

None reported 

 

 

Based on the whole 

sample, the 10
th
 

percentile score is the 

suggested cut off score: 

Cut off ≤19 [Note: 

mean was 25.4, SD 4.0; 

median=27] 

No significant 

results reported 

HMSE: Ganguli et al. 

(1995) 

Norms reported 

 

HMSE total score and age: 

55-64 years old 

(n=120) 

M = 26.3 (SD: 3.0) 

Median: 27 

10
th
 percentile: 21 

 

65-74 years old 

(n=140) 

M = 25.6 (SD: 4.1) 

Median: 27 

10
th
 percentile: 18 

 

75-93 years old 

(n=114) 

M = 24.3 (SD: 4.4) 

Median: 26 

10
th
 percentile: 17 

 

HMSE total score for 

gender and literacy: 

Males: 

Able to read and write 

n = 72 

Mean: 28.6 (SD: 1.9) 

Median: 29 

10
th
 Percentile: 26 

 

Not able to read and write 

DSM-III-R 

criteria used to 

assess dementia 

and CERAD 

battery of tests. 

Previously 

translated 

version used 

 

Original 

Ganguli et al. 

(1995) Hindi 

and English 

tools available 

at: 

http://www.w

pic.pitt.edu/re

search/dement

ia_epidemiolo

gy/IndoUS/In

struments/Ind

o_Instrumt.ht

m  

Normative data 

based on age, 

and gender and 

literacy 

http://www.wpic.pitt.edu/research/dementia_epidemiology/IndoUS/Instruments/Indo_Instrumt.htm
http://www.wpic.pitt.edu/research/dementia_epidemiology/IndoUS/Instruments/Indo_Instrumt.htm
http://www.wpic.pitt.edu/research/dementia_epidemiology/IndoUS/Instruments/Indo_Instrumt.htm
http://www.wpic.pitt.edu/research/dementia_epidemiology/IndoUS/Instruments/Indo_Instrumt.htm
http://www.wpic.pitt.edu/research/dementia_epidemiology/IndoUS/Instruments/Indo_Instrumt.htm
http://www.wpic.pitt.edu/research/dementia_epidemiology/IndoUS/Instruments/Indo_Instrumt.htm
http://www.wpic.pitt.edu/research/dementia_epidemiology/IndoUS/Instruments/Indo_Instrumt.htm
http://www.wpic.pitt.edu/research/dementia_epidemiology/IndoUS/Instruments/Indo_Instrumt.htm
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n = 128 

Mean: 24.9 (SD: 3.9) 

Median: 26 

10
th
 Percentile: 19 

 

Females: 

Able to read and write 

n = 9 

Mean: 26.1 (SD: 3.7) 

Median: 27 

10
th
 Percentile: 18 

 

Not able to read and write 

n = 165 

Mean: 24.4 (SD: 4.0) 

Median: 26 

10
th
 Percentile: 18 

 

30.  Pandav, R, 

Fillenbaum, G., 

Ratcliff, G., Dodge, 

D. P. H., & Ganguli, 

M. (2002). Sensitivity 

and specificity of the 

cognitive and 

functional screening 

instruments for 

Dementia: The Indo-

U.S. Dementia 

epidemiology study. J 

Am Geriatr Soc, 50, 

554-561. 

Full MMSE in Hindi 

[HMSE] 

 

Participants 

population-based 

sample of 

predominantly 

illiterate people 

living in rural 

Northern India 

(n=632; with 

dementia n=32, 

without dementia 

n=600). [Part of 

the above study 

group] 

 

Age: 55 and older 

None reported HMSE 

Cut off ≤19 

Sensitivity: 81.3% 

Specificity: 60.2% 

PPV: 9.8% 

NPV: 98.4% 

AUC: 0.804 (SE: 

0.047; CI: 0.712-0.896) 

 

Cognitive 

Neuropsychological 

Battery 

Cut off: 10
th
 percentile 

Sensitivity: 81.3% 

Specificity: 74.5% 

PPV: 14.5% 

NPV: 98.7% 

 

EASI (Everyday 

Abilities Scale for 

India) 

Cut off 3 

Sensitivity: 62.5% 

Specificity: 89.7% 

PPV: 24.4% 

NPV: 97.8% 

AUC: 0.884 (SE: 

0.030; CI: 0.824-0.943) 

 

HMSE + Cognitive 

Battery 

Sensitivity: 90.6% 

Specificity: 46.0% 

PPV: 8.2% 

NPV: 98.9% 

  

HMSE + Cogntive 

None reported HMSE: Ganguli et al. 

(1995) 

EASI: Fillenbaum, et 

al. (1999) 

Cognitive Screening 

Battery: HMSE, 

immediate recall, 

delayed recall, delayed 

recognition, verbal 

fluency, object naming 

test and constructional 

praxis (refer to article 

for full details) 

Not reported DSM-III-R and 

CDR scale was 

used to 

diagnose 

dementia and 

stages of 

dementia. 

Previously 

translated 

version used 

 

Original 

Ganguli et al. 

(1995) Hindi 

and English 

tools available 

at: 

http://www.w

pic.pitt.edu/re

search/dement

ia_epidemiolo

gy/IndoUS/In

struments/Ind

o_Instrumt.ht

m  

 

http://www.wpic.pitt.edu/research/dementia_epidemiology/IndoUS/Instruments/Indo_Instrumt.htm
http://www.wpic.pitt.edu/research/dementia_epidemiology/IndoUS/Instruments/Indo_Instrumt.htm
http://www.wpic.pitt.edu/research/dementia_epidemiology/IndoUS/Instruments/Indo_Instrumt.htm
http://www.wpic.pitt.edu/research/dementia_epidemiology/IndoUS/Instruments/Indo_Instrumt.htm
http://www.wpic.pitt.edu/research/dementia_epidemiology/IndoUS/Instruments/Indo_Instrumt.htm
http://www.wpic.pitt.edu/research/dementia_epidemiology/IndoUS/Instruments/Indo_Instrumt.htm
http://www.wpic.pitt.edu/research/dementia_epidemiology/IndoUS/Instruments/Indo_Instrumt.htm
http://www.wpic.pitt.edu/research/dementia_epidemiology/IndoUS/Instruments/Indo_Instrumt.htm
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Battery  + EASI 

Sensitivity: 93.8% 

Specificity: 41.8% 

PPV: 7.9% 

NPV: 99.2% 

 

HMSE + EASI 

Sensitivity: 90.6% 

Specificity: 54.3% 

PPV: 9.6% 

NPV: 99.1% 

  

Cognitive Battery + 

EASI 

Sensitivity: 90.6% 

Specificity: 68.2% 

PPV: 13.2% 

NPV: 99.3% 

 

(combining tools 

significantly reduced 

the HMMSE specificity 

and the sensitivity 

improvements were not 

statistically significant).   

31.  Rait, G., Burns, A., 

Baldwin, R., Morley, 

M., Chew-Graham, 

C., & St Leger, A. S. 

(2000). Validating 

screening instruments 

for cognitive 

impairment in older 

South Asians in the 

United Kingdom. Int. 

J. Geriat. Psychiatry, 

15, 54-62. 

Full 

 

MMSE and AMT 

in Bangladeshi, 

Gujarati, Hindi, 

Punjabi and Urdu 

 

Participants were 

recruited mainly 

from GP practices 

[asking people if 

they knew others 

who could be 

approached and 

also though day 

centres and 

religious centres] 

in the UK and 

were of South 

Asian origin 

(n=120) 

[don’t state how 

many were 

classified as 

having dementia 

based on the 

GMS-AGECAT] 

 

Age: 60 years and 

over 

 

Gujarati-

Inter-rater 

reliability: “High” 

(value not reported 

and investigated by 

assessment of 

standard 

videotapes) 

MMSE 

Gujarati 

Cut off ≥ 24 

Sensitivity: 100% (CI: 

16.0-100) 

Specificity: 95.0% (CI: 

85.8-99.0) 

 

Pakistani 

Cut off ≥27 

Sensitivity: 100% (CI: 

66.4-100) 

Specificity: 76.7% (CI: 

5703-89.4) 

 

AMT 

Gujarati 

Cut off ≥6 

Sensitivity: 100% (CI: 

16.0-100) 

Specificity: 95.0% (CI: 

85.8-99.0) 

 

Pakistani 

Cut off ≥ 7 

Sensitivity: 100% (CI: 

66.4-100) 

Specificity: 86.7% (CI: 

68.4-95.6) 

 

None reported Translations: Tools 

were translated to 

maintain semantic and 

technical content in a 

culturally sensitive 

way. The translation 

process involved the 

questions being 

reviewed by an 

academic working 

group, followed by 

being translated by a 

translation group and 

then given to a 

community working 

group to back translate. 

The process continues 

til consensus reached.  

 

Modifications: Items 

that relied on education 

and literacy were 

modified. Eg. Writing a 

sentence, copying a 

drawing and spelling 

‘world’ backwards. 

Asking when the First 

World War started was 

modified to asking 

when the date of 

None reported GMS (Geriatric 

Mental State) 

used as a gold 

standard (in 

conjunction 

with the 

AGECAT 

computer 

program). 

Pre-existing 

tool used 

 

Original tools 

from Rait et al 

(1997) article: 

MMSE and 

AMT 

available from 

authors in 

Bangladeshi, 

Gujarati, 

Hindi and 

Punjabi (all 

under 

copyright) 

 

English 

version of the 

Urdu tool 

attached to 

original 

(1997) article. 

 

Note from 

author (Dec 

2010): Only 

the Gujarati 

and Urdu 

versions have 
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Speaking Indians: 

n=62, 

Urdu/Punjabi 

speaking 

Pakistani n=39, 

Bangladeshis 

n=8, Indian 

Punjabis n=5 

 

Illiteracy rate 

13% in the 

Pakistani Group. 

This was twice as 

high as in the 

Gujarati group. 

Correlations (all signif 

(p<0.0001) 

MMSE and GMS-

AGECAT 

Gujarati: r=-0.44 

Pakistani: r=-0.62 

 

AMT and GMS-

AGECAT 

Gujarati: r=-0.60 

Pakistani: r=-0.79 

independence was.  

Includes a standard 

explanation for 

abstract/complicated 

items.  The tool was 

piloted in Rait et al. 

(1997). 

 

Trained interpreters 

were used to administer 

the tests (and were 

observed in the field.  

been used in 

validation 

studies, the 

other 

languages 

have not. 

 

32.  Rait, G., Morley, M., 

Lambat, I., & Burns, 

A. (1997). 

Modification of brief 

cognitive assessments 

for use with elderly 

people from the South 

Asian sub-continent. 

Aging & Mental 

Health, 1(4), 356-363. 

Full 

 

 

 

MMSE and 

AMTS in Bengali 

(Syleti dialect), 

Gujarati, Hindi, 

Punjabi, and 

Urdu  

 

South Asian 

participants from 

Manchester were 

identified by GPs 

for the study 

(n=19) 

 

Pakistani n=13, 

Indian Punjabi 

n=3, and 

Bangladeshi n=3. 

 

Age:  60 years 

and over. 

 

Internal  reliability 

(Cronbach’s alpha):  

MMSE: 0.77 

AMTS: 0.65 

None reported None reported Translation: Back 

translation was part of 

the process used to 

translate the tools. 

Content, semantic and 

technical equivalence 

were a focus. The 

questions were assessed 

by an academic 

working group 

consisting of a GP, 

psychologist, two old 

age psychiatrists and a 

senior lecturer (2 were 

bilingual) then 

community members 

(from each language 

group) evaluated the 

content equivalence of 

the questions. The tools 

were translated by 

translators at 

Manchester City 

Council’s translation 

and interpretation unit 

who worked with the 

different language 

groups. Bilingual 

community members 

(including social 

workers, retired doctors 

and older people care 

group leaders) back 

translated the tools. 

Modifications were 

made during further 

consultations between 

the community and 

translation groups. 

 

None reported 

 

Not assessed Final English 

version of the 

Urdu tool 

attached to 

article. 

 

MMSE and 

AMT 

available from 

authors in 

Bangladeshi, 

Gujarati, 

Hindi and 

Punjabi 

(under 

copyright) 

 

Note from 

author (Dec 

2010): Only 

the Gujarati 

and Urdu 

versions have 

been used in 

validation 

studies, the 

other 

languages 

have not. 
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Modifications: 

MMSE 

Orientation in Time: 

Traditional calendar 

systems were accepted 

as answers. Answers on 

the season such as 

‘hot’, ‘cold’, ‘rainy’ or 

‘dry’ accepted. 

Orientation in Place: 

country replaced with 

area of town  

Attention and 

Calculation: spelling 

“world” backwards not 

used 

Repetition: Urdu - 

similar phrase to “don’t 

beat about the bush” 

used. Punjabi – similar 

phrase to “trying to get 

blood from a stone’ 

used. 

Visual command: if 

participant was not 

literate they were asked 

to repeat the sentence 

and follow the 

instruction. 

Sentence: illiterate 

asked to say a sentence 

about their house 

 

AMTS 

Memory and recall: 

Date of independence 

asked instead of the 

First World War. 

Monarchy question 

modified to ask 

whether a king or 

queen was on the 

throne 

Attention and Recall: 

Attention question 

modified to counting 

from 10 backwards to 

1. An ethnically 

specific name on the 

address was used. 

 

Modifications after the 

Pilot: MMSE 

Season: Answers 

tended to be made on 
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the temperature instead 

of the season. 

Three stage command: 

needs to be clear 

instructions are only 

given once. 

Copy a drawing: 

intersecting pentagons, 

a diamond in a 

rectangle and a triangle 

were to be evaluated 

for differences. 

 

AMTS 

Age: Concept of age 

notional for this group. 

Participants found 

counting to 10 forwards 

and then backwards 

easier. 

Recall: address 

changed from 

‘Bedford’ to ‘Bradford’ 

33.  Shah, A., Lindesay, J., 

& Jagger, C. (1998). 

Is the diagnosis of 

dementia stable over 

time among elderly 

immigrant Guajaratis 

in the United 

Kingdom (Leicester)? 

Int. J. Geriat. 

Psychiatry, 13, 440-

444. 

Full 

 

Could be 

combined 

with 

Lindesay  

et al., 1997 

– follow 

up study 

MMSE in 

Gujarati speakers 

in the UK. 

 

Participants were 

older Gujarati 

immigrants from 

Leicester, UK 

who were 

diagnosed with 

dementia in the 

original study 

Those still alive 

n=7, were 

interviewed and 

reassessed.  

Informants of 

those deceased 

n=4, were 

interviewed in 

person or over the 

phone.  

 

Participants were 

originally 

recruited from the 

Leicester Family 

Health Services 

Authority patient 

registry and were 

part of the study 

by Lindesay, et 

None reported  n=10, as relatives for 

one participant who 

died were not traced.  

 

Of those who were 

alive, 6 of the 7 had 

further decline in 

CAMDEX scores.  One 

was found to not have 

dementia (most likely 

mild, non-progressive, 

short term memory 

impairment).  So based 

on this, they 

reclassified this one 

subject (most likely in 

the original study) 

which reduced the cut 

off score with 100% 

sensitivity  of the 

MMSE for detecting 

mild/moderate 

dementia to  25/26 

 

Follow up 27 

months later 

(range 26-32 

months) was 

stable in most 

cases.  

 

6/7 participants 

had poorer 

CAMDEX scores 

on follow up. 

 

5/5 (with pre/post 

CAMCOG 

scores) 

participants had 

poorer 

CAMCOG scores 

on follow up  

 

1 participant did 

not have 

dementia. 

 

2/7 participants 

had poorer scores 

on the MMSE on 

follow up 

 

2/7 subjects had 

increased MMSE 

scores on follow 

Gujarati MMSE: 

Lindesay, et al. (1997) 

 

not reported ICD-10 and 

CAMDEX 

criteria used to 

make diagnosis 

Pre exiting 

translated tool 

used 

 

Tool used is 

attached to the 

original 

article by 

Lindesay, et 

al. (1997)  
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al. (1997) 

 

Age at initial 

investigation: 65 

years or older. 

Median 73 years 

old. Followed up 

27 months later 

(ranged from 26-

32 months later) 

 

 

up. 

 

3/7 participants 

only had 1 point 

increase in 

MMSE scores on 

follow up 

[suggested 

possible ceiling 

and floor effects] 

and 2 had an 

increased score of 

4  & 7 points 

 

4 participants 

were deceased at 

follow up. 3 of 

the 4 informant 

reports identified 

cognitive decline 

in the participants 

before they died. 

34.  Tiwari, S. C., 

Tripathi, R. K., & 

Kumar, A. (2009). 

Applicability of the 

Mini-Mental State 

Examination (MMSE) 

and the Hindi Mental 

State Examination 

(HMSE to the urban 

elderly in India: A 

pilot study. 

International 

Psychogeriatrics, 

21(1), 123-128. 

Full MMSE in Hindi 

[HVMMSE] and 

the Hindi Mental 

State 

Examination 

[HMSE] 

(HVMMSE given 

first, 1 month 

later HMSE 

given) 

 

Participants were 

older urban 

community 

dwellers (n=40; 

20 literate, 20 

illiterate) from 

houses in an area 

near the medical 

centre in 

Lucknow, India. 

 

Age: 60 years and 

over 

None reported Significant correlation 

between two tools for 

literate (at 0.01 level) 

but not for illiterate 

group (x
2
).   

Ceiling effect re 

individual items: 

100% of 

participants 

scores at ceiling 

level on the 

naming item for 

the HVMMSE 

and the HMSE. 

 

100% of 

participants 

scores at ceiling 

level on the 

repetition (in 

table but in 

article text refers 

read and follow 

command) to 

item on the 

HMSE. 

 

Floor effects 

reported in a 

table in the 

article, however 

there are 

inconsistencies 

between the text 

and table so 

unknown if floor 

effect found in 

repetition OR 

HMSE: Ganguli et al. 

(1995) 

HVMMSE: Three 

bilingual translators 

translated the MMSE 

into Hindi. It was 

pretested (10 

illiterate/10 literate) 

and then back 

translated by 2 

bilingual experts. Three 

bilingual mental health 

professionals then 

assessed the original, 

translated and back 

translated versions of 

the tool to assess 

meaning and lingual 

equivalence 

HVMMSE classifies more 

illiterate than literate 

participants as having 

possible cognitive 

impairment. 

 

HVMMSE: 

Cut off ≤ 23 

Illiterate who scored below 

cut off: 100% (n=20) 

Literate who scored below 

cut off: 15% (n=3) 

 

HMSE: 

Cut off ≤ 19 

Illiterate who scored below 

cut off: 20% (n=4) 

Literate who scored below 

cut off: 5% (n=1) 

 

Not assessed. 

An inclusion 

criterion was no 

evidence of 

diagnosed 

psychiatric 

disorder except 

MCI or 

dementia. 

Unable to 

contact 

authors about 

inconsistency 

in article 

text/table or to 

access the 

HVMMSE 

tool 

 

 

Pre-existing 

Hindi and 

English 

HMSE in 

Ganguli et al. 

(1995) 

available at: 

http://www.w

pic.pitt.edu/re

search/dement

ia_epidemiolo

gy/IndoUS/In

struments/Ind

o_Instrumt.ht

m   

 

http://www.wpic.pitt.edu/research/dementia_epidemiology/IndoUS/Instruments/Indo_Instrumt.htm
http://www.wpic.pitt.edu/research/dementia_epidemiology/IndoUS/Instruments/Indo_Instrumt.htm
http://www.wpic.pitt.edu/research/dementia_epidemiology/IndoUS/Instruments/Indo_Instrumt.htm
http://www.wpic.pitt.edu/research/dementia_epidemiology/IndoUS/Instruments/Indo_Instrumt.htm
http://www.wpic.pitt.edu/research/dementia_epidemiology/IndoUS/Instruments/Indo_Instrumt.htm
http://www.wpic.pitt.edu/research/dementia_epidemiology/IndoUS/Instruments/Indo_Instrumt.htm
http://www.wpic.pitt.edu/research/dementia_epidemiology/IndoUS/Instruments/Indo_Instrumt.htm
http://www.wpic.pitt.edu/research/dementia_epidemiology/IndoUS/Instruments/Indo_Instrumt.htm
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read and follow 

command for 

illiterate 

participants.  

Floor effects 

found in writing 

and copying 

items on the 

HVMMSE in 

illiterate 

participants. 

 

Note the rankings 

and the weighted 

scores are 

inconsistent for 

the two items- 

repetition and 

follow command 

for the HMSE 

both groups and 

HVMMSE 

illiterate group. 

35.  Lindesay, J., Jagger, 

C., Mlynik-Szmid, A., 

Sinorwala, A., Peet, 

S., Moledina, F. 

(1997). The Mini-

Mental State 

Examination (MMSE) 

in an elderly 

immigrant Gujarati 

population in the 

United Kingdom. Int. 

J. Geriat. Psychiatry, 

12, 1155-1167. 

Full MMSE in 

Gujarati from the 

UK. 

 

Participants were 

older Gujarati 

immigrants (1
st
 

stage n=149, 2
nd

 

stage n=27) and 

British-born 

whites (1
st
 stage 

n=148, 2
nd

 stage 

n=42) from 

Leicester, UK. 

Participants were 

recruited from the 

Leicester Family 

Health Services 

Authority patient 

registry on the list 

of 5 GP with 

highest 

proportion of 

elderly Asians. 

 

Age: 65 years or 

older 

1
st
 stage: 

Gujarati median 

73 years old 

British-born 

median 76 years 

None reported According to 

CAMDEX severity (2
nd

 

stage: Gujarati n=27, 

British-born n=42) 

 

Moderate-sever 

dementia:  

Gujarati 

Cut off 18 

Sensitivity: 67% 

Specificity: 82% 

PPV: 27.3% 

 

British-born 

Cut off 18 

Sensitivity: 100% 

Specificity: 93% 

PPV: 25.0% 

 

Mild, moderate, or 

sever dementia: 

Gujarati 

Cut off 18 

Sensitivity: 67% 

Specificity: 82% 

PPV: 20.0% 

 

British-born 

None reported Translation: Items to be 

included were selected, 

translated and back 

translated. The tool was 

then pretested on 16 

Gujarati participants. 

Items included were: 

orientation to time and 

place, attention and 

calculation(serial 

sevens only), language, 

and visual construct 

 

Modifications: 

1. Orientation – place: 

town, country, 

address, nearby 

streets and floor of 

building used. 

2. Attention and 

calculation: spelling 

world backwards 

was removed from 

both versions of the 

tool 

3. Language: “no ifs, 

ands, or buts” 

replaced with “aa 

pan nai ane te pan 

nai” (neither this 

nor that) in the 

Gujarati version. 

Age: Age affected mean 

MMSE scores. Scores 

tended to decrease with 

older age. 

 

Education: Education level 

affected mean MMSE 

scores. Scores increased 

with age the participant left 

school. 

 

Ethnicity: MMSE scores 

differed between the two 

groups (after adjusting for 

age and education). 

Gujarati 23.5 (SD: 0.40) vs. 

British-born 25.0 (SD: 

0.44). This difference 

continued after vision was 

adjusted for.  

 

Logistic regression showed 

(at 0.05 level but not at the 

0.01 level, given the large 

number of tests in the 

analysis they suggest a 

smaller p values is more 

meaningful) that ethnicity 

affected day, year and 

streets in the orientation 

items. Once these ethnically 

biased items were removed, 

Clinical 

diagnosis 

(based on ICD-

10 and 

CAMDEX 

criteria) was the 

‘gold standard’ 

used. 

Translated 

tool attached 

to article as an 

appendix. 
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old 

 

2
nd

 stage: 

Psychiatric 

assessment given 

to those scoring 

below the  

cut off points 

(Gujarati < 20, 

British-born <22) 

with a CARE-D 

score >7, plus 1/3 

of those who did 

not screen 

positive included  

in sample. But 

sample restricted 

to those with 

high/low prob of 

dementia or 

depression. 

Cut off 20 

Sensitivity: 100% 

Specificity: 97% 

PPV: 66.7% 

 

Possible or definite 

mild, moderate or 

severe dementia: 

Gujarati 

Cut off 21 

Sensitivity: 73% 

Specificity: 69% 

PPV: 52.4% 

 

British-born 

Cut off 23 

Sensitivity: 91% 

Specificity: 80% 

PPV: 37.0% 

“Close your eyes” 

item orally asked if 

participants were 

illiterate or visually 

impaired. 

ethnicity differences were 

not present (age, education 

and vision still adjusted for) 

even at the 0.05 level. 

[Note: the exclusion did not 

improve the validity 

performance of the test – 

see article for details] 

 

Other item variations are 

reported in the article 

 

 

36.  Tsolaki, M., 

Iakovidou, V., 

Navrozidou, H., 

Aminta, M., Pantazi, 

T., & Kazis, A. 

(2000). Hindi Mental 

State Examination 

(HMSE) as a 

screening test for 

illiterate demented 

patients. Int. J. 

Geriatr. Psychiatry, 

15, 662-665. 

Full 

 

Letter to 

the Editor 

HMSE in Greece  
 

Participants were 

individuals with 

Alzheimer’s type 

dementia (n=50) 

and their spouses 

without dementia 

(n=50). Both 

groups were older 

and illiterate (0-3 

years education; 

unable to read 

and write). 

Participants were 

referred by 

general 

practitioners to 

the Memory and 

Dementia 

Outpatient Clinic 

in Greece  

 

Age: 

With dementia: 

M = 72.62 ± 8.74 

Without 

dementia: M = 

72.98 ± 8.83 

No sign diff  re 

age or gender. 

None reported Dementia: 

Participants with 

dementia had 

significantly lower 

mean HMSE scores 

than those without 

dementia (9.78 ± 7.24 

vs. 26.38 ± 2.23). 

Differences were also 

found in memory, 

orientation in time and 

place, praxis, 

recognition, and speech 

function items in the 

tool. 

 

 

Cut off 23 

Sensitivity: 94% 

Specificity: 98% 

PPV: 97.92% 

NPV: 90.37% 

None reported HMSE: translated from 

HMSE (in Hindi) 

Ganguli, et al. (1995) 

into Greek 

 

Translation/modificatio

ns: Unknown 

 

 

DSM-IV 

criteria for 

Alzheimer’s 

type dementia 

and NINCDS-

ADRDA 

probable AD 

criteria used for 

diagnosis. 

Greek HMSE 

is available 

from the 

author and has 

been 

published 

elsewhere in 

in Greek: 

TΣΟΛΑKH, 

M., 

IAKΩΒΔΟΥ

B., 

NABPΟΖΙΟ, 

X., 

AΜΥΝΤA., 

Μ., ΚAΖΗΣ, 

A. (2000). To 

Hindi ως 

δοκιμασία 

σάρωσης 

(screening) 

για 

αναλφάβητου

ς ανοϊκούς 

ασθενείς. 

ΕΓΚΕΦΑΛΟ

Σ, 37, 119-

138 [Tsolaki, 

M., 

Iakovidou, V., 

Navrozidou, 

H., Aminta, 

M., Pantazi, 

clinical refer – 

AD patients 
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T., & Kazis, 

A. (2000). 

Mental State 

Examination 

(HMSE) as a 

screening test 

for illiterate 

demented 

Patients. 

ΕΓΚΕΦΑΛΟ

Σ, 37, 119-

138] 

 

 

Original 

Hindi and 

English 

HMSE in 

Ganguli et al. 

(1995) 

available at: 

http://www.w

pic.pitt.edu/re

search/dement

ia_epidemiolo

gy/IndoUS/In

struments/Ind

o_Instrumt.ht

m  

37.  Xu, G., Meyer, J. S., 

Huang, Y., Du, F., 

Chowdhury, M., & 

Quach, M. (2003). 

Adapting the Mini-

Mental State 

Examination for 

dementia screening 

among illiterate or 

minimally educated 

elderly Chinese. 

International Journal 

of Geriatric 

Psychiatry, 18, 609-

616. 

Full MMSE in 

Chinese 

[CAMSE] 

 

Participants were 

illiterate (less 

than 6 month 

education) or less 

educated 

outpatients from a 

hospital in China 

(n=370; with 

dementia n=93, 

without dementia 

n=277) 

 

Age: 60-89 years 

old 

 

Participants with 

dementia were 

older, have less 

education, and 

more likely to be 

illiterate 

Test-retest 

reliability: 0.75 (4-

6 weeks later n=32)  

Cut off (literate): 22 

Sensitivity: 81.67% 

Specificity: 86.44% 

 

Cut off (illiterate): 20 

Sensitivity: 84.85% 

Specificity: 73.17% 

 

All participants: 

Sensitivity: 83.87% 

Specificity: 84.48% 

PPV: 0.61 

NPV: 0.94 

None reported Changes also made 

with reference to other 

translations. 

Modifications: 

a. The lunar or Roman 

calendar answers 

were accepted for 

questions that 

included the year, 

month, or date. 

b. The question about 

the season was 

replaced with a ‘time 

of day’ question 

where morning, 

afternoon and 

evening or the 

specific time was 

accepted. 

c. Orientation to place 

modified to 

‘country, province, 

city or country’ 

d. ‘apple, table, penny” 

in word registration 

modified to ‘apple, 

Participants with dementia 

had lower scores than 

participants without 

dementia (16.72±6.48 vs. 

26.08±3.78) 

 

Illiterate participants 

without dementia had lower 

scores than literate subjects 

for total MMSE score and 

the counting backwards by 

7 subtest (both p<0.001). 

Three 

neurologists 

conducted the 

clinical findings 

while 3 

neuropsycholog

ists conducted 

the cognitive 

testing to assess 

dementia but 

where blind to 

the results 

before the final 

diagnosis. Final 

diagnosis was 

based on the 

review of the 

clinical and 

cognitive tests 

by all the above 

professionals, 

and required at 

least 2 

neurologists to 

agree with the 

diagnosis.  AD 

Tool available 

from author 

(GX)  

 

http://www.wpic.pitt.edu/research/dementia_epidemiology/IndoUS/Instruments/Indo_Instrumt.htm
http://www.wpic.pitt.edu/research/dementia_epidemiology/IndoUS/Instruments/Indo_Instrumt.htm
http://www.wpic.pitt.edu/research/dementia_epidemiology/IndoUS/Instruments/Indo_Instrumt.htm
http://www.wpic.pitt.edu/research/dementia_epidemiology/IndoUS/Instruments/Indo_Instrumt.htm
http://www.wpic.pitt.edu/research/dementia_epidemiology/IndoUS/Instruments/Indo_Instrumt.htm
http://www.wpic.pitt.edu/research/dementia_epidemiology/IndoUS/Instruments/Indo_Instrumt.htm
http://www.wpic.pitt.edu/research/dementia_epidemiology/IndoUS/Instruments/Indo_Instrumt.htm
http://www.wpic.pitt.edu/research/dementia_epidemiology/IndoUS/Instruments/Indo_Instrumt.htm
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table and ax’ 

e. Spelling backwards 

omitted 

f. “No ifs ands or buts’ 

was replaced with a 

Chinese tongue 

twister 

g. Participants 

observed and 

imitated a picture of 

a cartoon crossing 

their arms instead of 

following the written 

instruction ‘close 

your eyes’ 

h. Subjects were asked 

a question in 

sentence 

construction (eg ‘if 

you did not know 

my name how would 

you find out my 

name?”) meaningful 

answers were 

accepted 

i. Naming items 

changed to watch 

and button (because 

pencils are less 

familiar) 

was determined 

using the 

NINCDS-

ADRDA 

criteria and 

VaD using the 

NINDS-AIREN 

criteria. 

38.  Chiu, H. F. K., Lam, 

L. C. W., Chi, I., 

Leung, T., Li, S. W., 

Law, W. T., Chung, 

D. W. S., Fung, H. H. 

L., Kan, P. S., Lum, 

C. M., Ng, J., & Lau, 

J. (1998). Prevalence 

of dementia in 

Chinese elderly in 

Hong Kong. 

Neurology, 50(4), 

1002-1009. 

Full 

 

Prevalence 

& 

psychomet

ric study 

MMSE in 

Cantonese 

[CMMSE] 

 

Participants 

(stratified random 

sample) were 

recruited from the 

old age and 

disability 

allowances lists 

in the Shatin 

district of Hong 

Kong, China. 

Participants lived 

at home or in 

aged care homes. 

(Phase 1: 

n=1,034; Phase 2: 

N=332 of which 

n=99 had 

dementia MMSE 

and GDS scores) 

 

Age: 70 years and 

Inter-rater 

reliability: 

ICC of MMSE: 0.9 

ICC of GDS: 0.91 

 

Kappa (n=30) of 

psychiatrists 

diagnosis 

AD: 0.93 

VD: 0.87 

All Dementia: 0.94 

 

 

Cut off  

Illiterate: ≤18 

1-2 years of schooling: 

≤20 

more than 2 years of 

schooling: ≤22 

Sensitivity: 94.9% 

Specificity: 85.6% 

 

GDS: ≥8 

None reported MMSE: Chiu et al 

(1994) used in study 

 

GDS: Translated into 

Cantonese and 

modified. 

Dementia prevalence 

increased with age 

 

Dementia rates increased as 

education levels decreased. 

 

When education was 

controlled for there were no 

sex differences. 

 

 

Phase 2: 

Dementia and 

AD were 

diagnosed using 

the DSM-IV 

criteria. VD was 

diagnosed using 

the CAMDEX 

criteria. 

Pre-existing 

translated tool 

used. 

 

Tool attached 

as an 

appendix to 

original 

article (Chiu 

et al., 1994) 
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older 

39.  Lam, L. C. W., Tam, 

C. W. C., Lui, V. W. 

C., Chan, W. C., 

Chan, S. S. M., 

Wong, S., Wong, A., 

Tham, M. K., Ho, K. 

S., Chan, W. M., & 

Chiu, H. F. K. (2008). 

Prevalence of very 

mild and mild 

dementia in 

community-dwelling 

older Chinese people 

in Hong Kong. 

International 

Psychogeriatrics, 

20(1), 135-148. 

Full MMSE in 

Chinese 

[CMMSE] 

 

Participants were 

recruited from a 

sampling scheme 

developed by the 

Census and 

Statistic 

Department in 

Hong Kong 

which included 

land-based non-

institutional 

people with very 

mild, mild, 

moderate or 

severe dementia 

(Phase 2 -n= 737) 

 

Age: 60 years and 

older 

Intraclasss – but no 

details provided the 

different raters or 

the sample number 

involved in this: 

CMMSE ICC: 0.72 

[AMIC 

(Abbreviated 

Memory Inventory 

for the Chinese) 

ICC: 0.88] 

 

 

[To determine the 

relevant educational cut 

off scores for the VMD 

group (whose CMMSE 

scores were above 

those stipulated below) 

an algorithm was 

derived from an 

independent sample of 

396 community 

dwelling elders- no 

further details 

provided.  Based on 

this independent 

sample, VMD and 

clinical dementia (CDR 

1-3) sensitivity= 97%, 

and (CDR=0) 

specificity= 72% , not 

sure if this is solely 

based on CDR??] 

 

Phase 2:  

Based on the Phase 1 

cut offs (algorithm): for 

VMD and CMMSE for 

clinical dementia:   

CMMSE - Cut off for 

clinical dementia:  

Illiterate:  ≤18 

2 years of education: 

≤20 

More than 2 years of 

education: ≤22 

clinical dementia - 

Sensitivity: 100% 

 

For Very Mild 

Dementia (VMD) -this 

was based on a detailed 

algorithm that included 

both the CMMSE and 

the AMIC and level of 

education.  

Sensitivity: 65.5% 

 

Participants without 

dementia: Specificity: 

72.9% 

 

 

None reported  MMSE translated by 

Chiu et al (1998) was 

used in this study 

 

ADAS-Cog translated 

by Chu et al. (2000) 

used in this study 

Participants with very  mild 

dementia and mild 

dementia were older and 

had fewer years of 

education.. 

 

Women were more likely to 

have dementia than men 

(bigger difference in 

participants with mild 

dementia than very mild 

dementia. 

 

More participants without 

cognitive impairment 

participated in psychical 

exercise then participants 

with very mild or mild 

dementia. Mind body 

exercise had a protective 

effect against dementia. 

Phase 2: DSM-

IV criteria used 

to diagnose 

clinical 

dementia, 

NINCDS- 

ADRDA for 

AD diagnosis, 

NINDA-AIREN 

for VaD, and 

consensus 

guidelines from 

the consortium 

on DLB 

international 

workshop for 

Lewy bodies 

and Parkinson’s 

related 

dementia. 

Severity was 

determined 

using the CDR 

scale  

Pre-existing 

translated tool 

used in this 

study. 

 

Refer to the 

Chiu et al., 

1998 article – 

tool attached 

as an 

appendix to 

the Chiu et 

al., 1994. 

 

40.  Plitas, A., Tucker, A., 

Kritikos, A., Walters,  

I., & Bardenhagen, F. 

Full CAMCOG 

(contains MMSE) 

in Greek (Greek 

Non reported At a cut off of 23/24 for 

the MMSE (looking at 

ages 74 and less and 

None reported Greek CAMCOG: 

Tsolaki et al (2000) 

Greek GDS: 

MMSE (derived from the 

CAMCOG): 

Participants with more 

NA Pre-existing 

translated tool 

used in this 
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(2009). Comparative 

study of the cognitive 

performance of Greek 

Australian and Greek 

national elderly: 

Implications for 

neuropsychological 

practice. Australian 

Psychologist, 44(1), 

27-29,. 

Australian and 

Greek 

Nationalists) 

 

Participants were 

healthy Greek 

Australians 

(recruited from 

Greek Australian 

older persons 

social groups) 

(GA n=66; 

women n=41, 

men=25) and 

Greek nationalists 

(Gn n= 76; 

women n=34, 

men=42) 

recruitment 

details not 

provided. 

 

 

GA: men more 

educated than 

women (M=7.7, 

SD: 3.5 vs. 

M=5.8, SD: 3.2) 

Gn: men more 

educated than 

women (M=6.8, 

SD: 3.6 vs. 

M=5.0, SD: 1.6) 

 

 

Age: 

GA=56-88years 

old (M=66.2, SD: 

6.3) 

Gn = 55-93 years 

old (M=69.8, SD: 

7.5) 

Mean age was 

significantly 

higher for the Gn 

group compared 

to GA group 

those 75 and over), 

approximately 12-24% 

of GA men and 49-54% 

of GA females would 

score below this cut off 

point. 

Fountoulakis et al 

(1999) 

education had higher 

MMSE scores. 

 

Once education was 

adjusted for: 

Gn scored significantly 

higher than GA participants 

(M=27.50, SD: 2.32 vs. 

M=24.23, SD: 2.95 

 

There was an interaction 

effect between country and 

gender with female GA 

participants scoring lower 

GA men, Gn women, and 

Gn men. 

 

CAMGOG: 

older aged had signif lower 

scores; more educated had 

higher scores; Gn had 

higher scores than GA; 

males had higher scores 

than females. 

 

Signif interaction effect 

between group and gender: 

GA females scores lower 

that GA males, Gn males 

and Gn females. 

study 

 

Tsolaki et al 

(2000) 

CAMCOG 

available from 

authors (also 

included in a 

book with 

scales in 

Greek authors 

have 

published) 

41.  Fountoulakis, K. N., 

Tsolaki, M., Chantzi, 

H., & Kazis, A. 

(2000). Mini Mental 

State Examination 

(MMSE): A 

validation study in 

Greece. American 

Full MMSE in Greek 

 

Participants 

without dementia 

n=64 (male=42, 

female=22) and 

patients with 

dementia n=87 

Test-retest 

reliability (n=45, 1-

4 months later) 

Spearman’s = 0.98 

Cut off 23/24 

Sensitivity: 90.80% 

Specificity: 90.62% 

PPV: 92.94 

False-Negatives: 9.19% 

False-Positives: 9.37% 

None reported Translation/Modificatio

n: “adjusted to the 

Greek language” but 

retained internal 

structure. 

Participants with dementia 

scored significantly lower 

on the MMSE than those 

without dementia 

(M=15.44, range: 2-28 vs. 

M=26.9, range: 19-30) 

DSM-IV and 

NINCDS-

ADRDA 

criteria used to 

diagnose 

dementia. 

Tool available 

from author 

(KF)  
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Journal of 

Alzheimer’s Disease 

and Other Dementias, 

15(6), 342-345. 

(male=44, 

female=43) from 

Greece 

 

Age 

Participants with 

out dementia: 

M=68.57, SD: 

10.32 

Participants with 

dementia: 

M=68.05, SD: 

11.72 

 

Education (not 

statistically 

different): 

With dementia: 

5.71, SD: 2.95 

Without 

dementia: 

M=6.18, SD: 3.20 

42.  de Beaman, S. R., 

Beaman, P. E., 

Garcia-Peña, C., 

Villa, M. A., Heres, 

J., Córdova, A., & 

Jagger, C. (2004). 

Validation of a 

modified version of 

the Mini-Mental State 

Examination (MMSE) 

in Spanish. Aging 

Neuropsychology and 

Cognition, 11(1), 1-

11. 

Full MMSE in 

Spanish 

 

Participants were 

recruited from 

service providers 

such social 

security centres, 

psychiatric 

consultations, 

general and 

psychiatric 

hospitals. 

Participants 

resided in Mexico 

City (n=203) 

 

Age: 60 years and 

over 

Inter rater 

reliability: (n=21) 

Clinical evaluation 

Kappa=0.807. 

MMSE interview 

Kappa=0.901  

 

Internal 

consistency: 

Crobach’s alpha 

=0.89  

Cut off 23/24 (scoring 

system adjusted for 

education, that is, 

‘serial seven’, ‘obey a 

written command’, 

‘write a sentence’ and 

‘copy a design’ given 

maximum score to 

those with up to 3 years 

of formal education) 

Sensitivity: 97% 

Specificity: 88% 

AUC: 0.849 (CI: 0.798-

0.899) 

PPV: 0.666 

NPV: 0.099 

Accuracy: 0.812 

Positive Likelihood 

Ratio: 3.395 

Negative Likelihood 

Ratio: 0.0169 

 

For usual scoring 

system:  optimal cut off 

was 25/26 and 

sensitivity= 0.986 

specificity=0.75. 

 

For scoring system 

where serial 7s 

replaced with counting 

backwards: optimal cut 

off:23/24: 

None reported Translation: translated 

into Spanish then back 

translated. 

Modification: Bilingual 

researchers accepted 

the following changes: 

1. Orientation in 

Time: Seasons 

question replaced 

with asking the 

time of day 

(within half an 

hour accepted). 

2. Orientation in 

Space: “what is 

the name of this 

hospital” replaced 

with “where are 

we now?” for 

participants who 

were not in-

patients.  Added 

“colona” 

(neighbourhood), 

city & country. 

3. Registration and 

recall: “apple, 

table, penny” 

replaced with 

“paper, bicycle, 

spoon” 

4. Attention and 

calculation: “serial 

Education 

Participants with low 

education (up to 3 formal 

years) had lower scores on 

the MMSE than those with 

higher levels of formal 

education. (OR 2.74, 95% 

CI 1.151-4.98; 2.5 times 

higher). 

 

Based on the usual scoring 

system there were 

significant differences 

within and between groups:  

Cognitively Impaired: 

Literate M=17.50 (CI: 15.0-

20.0; SD: 6.5) vs. Low 

education M=12.12 (CI: 

10.6-13.7; SD: 5.0) 

 

Cognitively Intact: 

Literate M=27.78 (CI: 27.4-

28.2; SD: 1.8) vs. Low 

education M=21.82 (CI: 

20.8-22.8; SD: 3.4) 

 

Literate 

Impaired M=27.8 (CI: 27.4-

28.2; SD: 1.8) vs. Not 

impaired M=17.5 (CI: 15.0-

20.0; SD: 6.5) 

 

Low Education 

Diagnoses were 

made based on 

the International 

Diseases 

Classification-

10 

Translated 

MMSE 

scoring sheet 

attached as an 

appendix  
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sensitivity= 0.97 

specificity=0.88 

seven” and 

reciting days of 

the week 

backwards used. 

5. Language: “no ifs, 

ands, or buts” 

replaced with “ni 

no, ni si, ni pero” 

Impaired M=12.12 (CI: 

10.6-13.7; SD: 5.0) vs. Not 

impaired M=21.83 (CI: 

20.1-22.8; SD: 3.4) 

 

Using the education 

adjusted scoring system: 

only  the only significant 

difference was in the low 

education – impaired vs 

intact subjects: Impaired 

M=19.17 (CI: 17.7-20.6; 

SD: 4.6) vs. Not impaired 

M=26.68 (CI: 26.1-27.3; 

SD: 2.1) 

 

43.  Espino, D. E., 

Lichtenstein, M. J., 

Palmer, R. F., & 

Hazuda, H. P. (2001). 

Ethnic differences in 

Mini-Mental State 

Examination (MMSE) 

scores: Where you 

live makes a 

difference. JAGS, 49, 

538-548. 

Full MMSE in 

Spanish in the 

USA 

 

Participants were 

community 

dwelling Mexican 

Americans 

(n=452, 131 were 

tested in Spanish) 

and European 

Americans 

(n=375) residing 

in barrio (low 

income, highly 

traditional 

culture), 

transitional 

(middle income, 

upwardly mobile 

and ethnically 

balanced) and 

suburban (high 

income and high 

aculturation) 

neighbourhoods. 

Participants were 

recruited as part 

of the San 

Antonio 

Longitudinal 

Study of Aging 

 

Age: 65 years and 

older M=69.2 

(SD: 3.3) 

 

Education: 

Mexican 

None reported Cognitive impairment 

cut off <24 

None reported MMSE: A modified 

Spanish version of the 

MMSE (Karno, et al., 

1983; Regier, et al., 

1984)  was used 

 

Modifications: 

Bilingual speakers 

reviewed the Spanish 

version of the tool. 

Ethnicity: 

More Mexican Americans 

scored below the <24 cut 

off point than European 

Americans (36% vs. 8%).  

 

Range of significant ethnic 

differences between groups 

predicting score below cut 

off, and within ethnic group 

differences. 

 

Neighbourhood:: 

When the two groups were 

combined and 

neighbourhood excluded 

(adjusted for), ethnicity was 

significant, as were age and 

ADL disability increased 

the likelihood of MMSE 

classified cognitive 

impairment while higher 

education protected against 

cognitive impairment. Once 

neighbourhood was 

included only education 

significantly protected 

against MMSE classified 

cognitive impairment. 

 

Mexican Americans: 

Mean MMSE scores were 

lower for Mexican 

Americans who were 

interviewed in Spanish than 

English (24.5 vs. 25.6).  

[59% vs 29% below cut off 

respectively] 

 

MMSE 

cognitive 

impairment cut 

off <24 

Tool available 

from author 

(HH) 
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Americans: 8.6 

years (SD: 4.7) 

European 

Americans: M = 

13.4 (SD: 2.7) 

 

Other: Mexican 

Americans had 

more participants 

with ADL and 

IADL disability, 

cognitive 

impairment, 

diabetes, low 

education and 

income, and 

probable 

depression than 

European 

Americans. 

MMSE classified cognitive 

impairment was correlated 

lower education and 

income (similar to other 

group), but also with barrio 

[note: in barrio only 

Mexican Americans 

recruited].  

 

A full multiple logistic 

regression showed higher 

age, depression diagnosed 

by GDS, low vision and 

presence of diabetes 

increased the risk of MMSE 

classified cognitive 

impairment, while higher 

education decreased it. 

Controlling for 

neighbourhood, vision was 

no longer a significant 

predictor, however 

neighbourhood increased 

the risk of classification of 

impairment on the MMSE 

by 3 times. 

 

European Americans: 

MMSE classified cognitive 

impairment was correlated 

with lower education and 

income.  

 

A full multiple regression 

showed education protected 

participants from MMSE 

classified cognitive 

impairment, while ADL 

disability increased the 

likelihood of it. 

44.  Espino, D. E., 

Lichtenstein, M. J., 

Palmer, R. F., & 

Hazuda, H. P. (2004). 

Evaluation of the 

Mini-Mental State 

Examination’s 

internal consistency in 

a community-based 

sample of Mexican-

American and 

European-American 

elders: Results from 

the San Antonio 

longitudinal study of 

Full MMSE in 

Spanish 

 

Participants were 

Mexican-

Americans (MA, 

n=436) and 

European-

Americans (EA, 

n=363) residing 

in low-income 

MA 

neighbourhoods, 

middle-income 

MA and EA 

Internal 

consistency: 

(Cronbach’s alpha) 

using:  

Serial sevens or 

spelling: 

<12 years 

Education 

EA: 0.65 

MA total: 0.67 

MA English 

interview: 0.58 

MA Spanish 

Interview: 0.72 

 

None reported Ceiling effect on 

the ‘serial sevens 

or spelling’ 

strategy. 

‘Spelling only’ 

strategy was also 

susceptible to a 

ceiling effect 

Translation: Spanish 

translation used in the 

Epidemiologic 

Catchment Area study 

(Burnam, et al, 1983; 

Regier, et al, 1984; 

Karno, et al, 1983) used 

 

Modifications: The tool 

was modified for local 

linguistic equivalency 

for this study. 

Spelling or serial sevens: 

EA: M=28.5 (SD: ± 1.9) 

MA English Interview: 

M=26.9 (SD: ± 3.0) 

MA Spanish Interview: 

M=23.6 (SD: ± 4.8) 

 

Serial sevens only:  

EA: M=27.7 (SD: ± 2.4) 

MA English Interview: 

M=25.6 (SD: ± 3.2) 

MA Spanish Interview: 

M=22.3 (SD: ± 4.5) 

 

Spelling only:  

None reported Pre-existing 

tool used 

 

Original tool 

available from 

author (HH) 

 

 



A review of available translated cognitive assessment tools for older people from culturally and linguistically diverse (CALD) backgrounds, Attachment 3  Studies using a translated tool 

 
 # REFERENCE FULL OR 

ABSTRA

CT  

TOOL/STUDY 

POPULATION 

N=(  )   

RELIABILITY 

 

VALIDITY 

 

RESPONSIVEN

ESS  

 

CULTURAL 

APPROPRIATENE

SS  

GENDER, AGE, 

EDUCATIONAL (or 

other) DIFFERENCES 

 

ASSESSED 

AGAINST  

TEST 

AVAILABIL

ITY ETC   

NORMATIVE 

/ CLINICAL 

REFERENCE 

DATA  

aging. J Am Geriatr 

Soc, 52, 822-827. 

neighbourhoods 

and upper-

income, 90%EA 

neighbourhoods 

in San Antonia, 

Texas (n=833). 

Participants were 

recruited as part 

of the San 

Antonio 

Longitudinal 

Study of Aging. 

 

 

Age: 65 years and 

older 

≥12 years 

Education 

EA: 0.47 

MA total: 0.47 

MA English 

interview: 0.37 

MA Spanish 

Interview: 0.74 

 

 

Serial sevens only: 

<12 years 

Education 

EA: 0.82 

MA total: 0.79 

MA English 

interview: 0.75 

MA Spanish 

Interview: 0.84 

 

≥12 years 

Education 

EA: 0.59 

MA total: 0.68 

MA English 

interview: 0.63 

MA Spanish 

Interview: 0.86 

 

Spelling only: 

<12 years 

Education 

EA: 0.56 

MA total: 0.59 

MA English 

interview: 0.56 

MA Spanish 

Interview: 0.63 

 

≥12 years 

Education 

EA: 0.34 

MA total: 0.42 

MA English 

interview: 0.32 

MA Spanish 

Interview: 0.80 

 

Article also 

includes alphas for 

each group without 

the education 

breakdown. 

 

Serial 7 was the 

EA: M=28.5 (SD: ± 1.7) 

MA English Interview: 

M=27.2 (SD: ± 2.6) 

MA Spanish Interview: 

M=25.5 (SD: ± 3.5) 

 

Coefficient of variation was 

greater in the MA/Spanish, 

followed by the 

MA/English compared to 

the EA across all 3 scoring 

systems. 

 

Alpha coefficients (see 

reliability section) were 

generally lower when 

subjects had at least high 

school education than those 

with less education.  
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only scoring 

method that yielded 

acceptable high 

alpha coefficients 

across all ethnic, 

language and 

education groups. 

45.  Jones, R. N. (2006). 

Identification of 

measurement 

differences between 

English and Spanish 

language versions of 

the Mini-Mental State 

Examination: 

Detecting differential 

item functioning 

using MIMIC 

modelling. Med Care, 

44, S124-S133. 

Full MMSE in 

Spanish  

 

Participants were 

from a dementia 

case registry 

study (n=1,546) 

 

42% of 

participants were 

tested with the 

Spanish MMSE 

 

   Refers to the Spanish 

version of the Folstein 

MMSE and also refers 

to language of 

administration. 

 

Article notes "Spanish 

language version" of 

tool used in 42% of 

cases. 10 different 

Spanish translations 

identified in article. 

A very complicated article 

that seems to be indicating 

that the different versions 

of the tool (Spanish and 

English) have items that are 

not equal (DIF) and that 12 

of the 21 items has 

significant uniform DF 

(biased). The four most 

discrepant items were 

orientation to season, 

orientation to state, repeat 

phrase and follow 

command.  

 Refers to 10 

different 

versions of 

the Spanish 

tool. Refer to 

article for 

further 

details 

 

46.  Ostrosky-Solís, F., 

López-Arango, G., & 

Ardila, A. (2000). 

Sensitivity and 

specificity of the 

Mini-Mental State 

Examination in a 

Spanish-speaking 

population. Applied 

Neuropsychology, 

7(1), 25-31. 

Full 

 

Is the same 

study as 

above with 

the same 

data. 

MMSE in 

Spanish 

 

Participants were 

cognitively 

normal (n=430) 

from Mexico city 

and Colima and 

40 age, sex and 

education 

matched patients 

with dementia. 

 

Age: 

Cognitively intact 

16-85 years old.  

None reported Validity: 

Total sample: 

Cut off 23/24 

Sensitivity: 80% 

Specificity: 77.5% 

 

0 and 1– 4 years of 

schooling: 

Cut off 23/24 

Sensitivity: 72.7% 

Specificity: 50% 

Cut off 17  

Sensitivity: 18.18% 

Specificity: 90% 

 

More than 5 years of 

education: 

Cut off 23/24 

Sensitivity: 86.36% 

Specificity: 86.36% 

Cut off 20 

Sensitivity: 27.27% 

Specificity: 90% 

None reported Used existing translated 

MMSE selected 

because it was used by 

6/10 clinicians 

interviewed (ref not 

provided). 

 

Modifications included 

in the existing tool: 

“what are the four 

seasons of the year” 

removed. The phrase 

question changed to  

‘No iré si tu no llegas 

temprano’ (‘I wont go 

if you don’t arrive 

early’) 

Education (n=430 sample): 

Education significantly 

affected MMSE scores. 

Cognitively normal 

participants who were 

illiterate and those with 1-4 

years of education had 

lower than average scores 

on the MMSE (total 

M=24.7, SD: 4.86 vs. 

illiterate M=17.67 and 1-4 

years education M=20.61) 

 

Age and education: 

Cognitively normal 

participants with no 

education had lower 

MMSE scores as they got 

older, whereas the 

participants with 1-4 years 

of education had higher 

MMSE scores as they got 

older. For higher education 

groups (5-9 and 10 or 

more) the highest 

performance was in the 51-

65 age group with on a 

slight decrease after 65. 

DSM-IV used 

to assess 

dementia. 

 

Tool attached 

to article 

 

47.  Taussig, I. M., Mack, 

W. J., & Henderson, 

V. W. (1996). 

Concurrent validity of 

Spanish-language 

versions of the Mini-

Full MMSE in 

Spanish [S-

MMSE] 

 

Participants were 

recruited from 

None reported Correlations: 

MMSE with the 

Spanish: 

Mental Status 

Questionnaire = 0.68 

Informant-Memory-

None reported Taussig et al’s (1992) 

version used. 

 

Tested by bilingual 

clinician or research 

assistant. 

Education 

In the Control group 

education correlated with 

MMSE scores (0.37) 

 

 

Criteria for 

dementia 

DSMIII-R and 

AD by 

NINCDS-

ADRA. 

Spanish 

translation by 

Taussig, et al. 

(1992) is 

attached as an 

Appendix to 

Clinical 

reference – AD  
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Mental State 

Examination, Mental 

Status Questionnaire, 

Informant-Memory-

Concentration Test, 

and Orientation-

Memory-

Concentration Test: 

Alzheimer’s disease 

patients and 

nondemented elderly 

comparison subjects. 

JINS, 2, 286-298. 

community 

outreach 

activities and 

were Spanish 

speaking US 

residents without 

Alzheimer’s 

disease (AD 

n=77) and 

patients with 

Alzheimer’s 

disease (Control 

n=81). 

 

Groups differed 

in age (AD M= 

75.3, SD: 9.7 vs. 

Control M=67.7, 

SD: 10.2) and 

years of 

education (AD 

M=6.2, SD: 4.4 

vs. Control 

M=8.9, SD: 5.2) 

Concentration Test = -

0.84 

Orientation-Memory-

Concentration Test = -

0.70 

 

AD MMSE scores 

correlation with the 

Spanish USCIALD, a 

caregiver assessment 

instrument, (adjusted 

for age) r=-0.51 

 

Based on discriminant 

analysis with age and 

education as covariates 

the S-MMSE 

incorrectly classified 

subjects: 

AD: 3.8% 

Controls: 6.5% 

 

[Based on the higher 

score of either serial 7s 

or reverse spelling.] 

this article 

48.  Nasreddine, Z. S., 

Phillips, N. A., 

Bedirian, V., 

Charbonneau, S., 

Whitehead, V., 

Collin, I., Cummings, 

J. L., & Chertkow, H. 

(2005). The Montreal 

Cognitive 

Assessment, MoCA: 

A brief screening tool 

for Mild Cognitive 

Impairment. J Am 

Geriatr Soc, 53, 695-

699. 

Full 

 

Original 

tool 

developme

nt study. 

MoCA in French 

and English 

 

Participants were 

patients with mild 

AD (n=93), or 

MCI (n=94) or 

were normal 

controls from the 

community 

(n=90) recruited 

form the Jewish 

General Hospital 

in Montreal and 

the University of 

Sherbrooke 

Neuro Rive-Sud 

memory clinics, 

and a tertiary care 

referral centre. 

 

Age (different 

between AD and 

other two 

groups): 

Controls M = 

72.84, SD ± 7.03 

MCI M = 75.19, 

SD ± 6.27 

AD M = 76.72, 

SD ± 8.83 

Test-retest 

reliability (n=26; 

35±17.6 days apart: 

Correlation 

coefficient between 

time 1 and time 2 = 

0.92  MoCA mean 

change over time 

(n=26, 35±17.6 

days apart): 0.9 ± 

2.5 points. 

 

 

Internal 

consistency: 

Cronbach alpha: 

0.83 

 

  

No signif differences in 

scores between English 

and French 

administered test 

participants.   

 

Correlation between the 

MoCA and the MMSE 

scores: 0.87 

 

MoCA 

Cut off 26 

Specificity: 87% 

MCI from normal 

Sensitivity: 90% 

PPV: 89% 

NPV: 91% 

AD from normal 

Sensitivity: 100% 

PPV: 89% 

NPV: 100% 

 

MMSE  

Cut off 26 

Specificity: 100% 

MCI from normal 

Sensitivity: 18% 

AD from normal 

Sensitivity: 78% 

 

73% of MCI scored in 

 Development: 

Developed by author 

(ZN). Based on 10 

cognitive domains 

commonly impaired in 

MCI. Modified over 5 

years and piloted on 46 

patients (mostly with 

MCI or AD) and 46 

healthy controls and 

revised to cover 8 

cognitive domains. 

 

Translation: French 

version same as 

English except for 

repetition task 

sentences. 

Education: 

Participants with 12 or less 

years of education had 

lower MoCA scores than 

those with <12 years of 

education. This was 

corrected for by adding 1 

point to participants with 12 

of less years of education 

who received a raw score of 

<30. 

AD assessed 

using the DSM-

IV and 

NINCDS-

ADRDA 

criteria. MCI 

assessed by a 

neurologist or 

geriatrician 

using a battery 

of cognitive 

tests. 

 

Compared to: 

 

MMSE 

Tool available 

at: 

www.mocates

t.org  

 

Permission 

required if 

being used for 

‘research 

purposes’. 

 

clinical 

reference – 

MCI and AD: 

 

Significant 

differences 

between scores 

of NC, MCI 

and AD group 

with more 

pronounced 

differences in 

scores using 

MoCA. 

http://www.mocatest.org/
http://www.mocatest.org/
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Education 

(different 

between AD and 

other two 

groups): 

Controls M = 

13.33, SD ± 3.40 

MCI M = 12.28, 

SD ± 4.32 

AD M = 10.03, 

SD ± 3.84 

abnormal range with 

the MoCA but in the 

normal range with 

MMSE.   

 

ROC = receiver operating characteristics. AUC = area under the curve; Clinical Dementia Rating Scale (CDRS) AD= Alzheimer’s Disease, VaD = Vascular Dementia, MCI + Mild Cognitive Impairment; Intraclass correlation coefficient 

= ICC; SE=Standard Error; CI= 95% Confidence Intervals; yo = years old; ARC = average rate of change; LR = likelihood ratio 

 


