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Full article 

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.  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.  

 

2.  Law, S., & Wolfson, 

C. (1995). Validation 

of a French version of 

an informant-based 

questionnaire as a 

screening test for 

Alzheimer’s Disease. 

Full IQCODE in 

French 

 

Participants were 

community 

dwelling elderly 

residing in 

None reported IQCODE 

Cut off: 3.6 

Sensitivity: 

Probable AD: 75% 

Probable or possible 

AD: 70.3% 

All Dementias: 75.5% 

None reported IQCODE translation by 

McGill University 

Translation Office. The 

tool was then back 

translated by a 

professional translator 

and checked by a 

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 

The DSM-III-R 

was used as a 

criterion for 

dementia. 

Dementia 

classification 

was based on 

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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British Journal of 

Psychiatry, 167, 541-

544. 

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, 

SD6.5) 

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. 

bilingual interviewer 

who had worker with 

elderly people to ensure 

the meaning of the 

items were clear to 

targeted informants 

(r=0.28). the NINCDS-

ADRDA 

criteria for AD 

and the ICD-10 

criteria for other 

dementia. 

 

Compared to 

MMSE (taken 

from 3MS) 

3.  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 

senior citizens 

and support 

groups of 

Alzheimer 

Association  

 

(Groups matched 

on MMSE 

performance) 

 

Age 

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 

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 

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. 

 

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 

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 

on 2 senior 

neurologists 

reviewing all 

data.  

 

Lawton-Powell 

Physical Self-

Maintenance 

Scale was also 

used to assess 

functional 

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, 

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). 
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Hispanic: 

M=71.48, 

SD=7.89 

Non-Hispanic: 

M=74.38, 

SD=8.97 

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” 

dementia.   impairment. Final Report 

to the 

National 

Institute of 

Mental 

Health, The 

Hispanic 

Alzheimer's 

Research 

Project 

(HARP). San 

Diego, CA: 

San Diego 

State 

University. 

 

4.  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 

memory clinics.  

 

(Note: English 

speaking control 

sample included 1 

Hispanic, 5 

Asians, 3, African 

Americans, but 

all fluent in 

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% 

Specificity: 81% 

 

Cut off: 17 

Sensitivity: 82% 

Specificity: 89% 

 

 

MMSE 

AUC: 0.96 

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) 

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 

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 

a neurologist.  

[Unknown for 

English 

speaking 

Controls] 

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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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) 

 

 

 

 

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 

 

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 

5.  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) 

 

Participants 

interviewed in 

English 

(n=1,139) were 

older and more 

educated than 

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: 

0.82-0.90 

French: 0.81 (CI: 

0.76-0.84) 

 

MMSE (ICC) 

English: 0.78 (CI: 

0.76-0.81) 

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 ± 

8.59 

 

MMSE 

(difference) 

English: -0.27 ± 

3.43 

French: -0.56 ± 

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 

MMSE 

Tool available 

from author 

(GB) in 

French 
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those assessed in 

French (n=395) 

 

Age: 65 years and 

over. 

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) 

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. 

6.  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-

377. 

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, 

(without 

dementia; ≤9 

years education 

n=26, 10-12 years 

of education 

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 

education: 100% 

of participants 

scored at ceiling 

level for the 

name watch and 

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 

New Delhi, back 

translated by a Hindi-

speaking group in 

Pittsburgh, and pre 

(n=30 x 4) tested.  

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) 

 

Total Mean (with 

‘sevens/bus’ fare item) 

USA: 

10-12 years education: 26.0 

(SD: 2.3) 

 

 

 

 

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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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 

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 

statements they 

make in the body 

of the paper] 

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 

Sunday comes 

Saturday; what 

comes before that?” 

≤ 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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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” 

followed by the 
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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). 

7.  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. 

 

8.  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 

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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translation groups. 

 

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. 
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Modifications after the 

Pilot: MMSE 

Season: Answers 

tended to be made on 

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’ 

9.  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 

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 

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 

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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Leicester Family 

Health Services 

Authority patient 

registry and were 

part of the study 

by Lindesay, et 

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) 

 

 

dementia to  25/26 

 

on the MMSE on 

follow up 

 

2/7 subjects had 

increased MMSE 

scores on follow 

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. 

10.  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. 

 

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 

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 

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 

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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Age: 65 years or 

older 

1
st
 stage: 

Gujarati median 

73 years old 

British-born 

median 76 years 

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 18 

Sensitivity: 67% 

Specificity: 82% 

PPV: 20.0% 

 

British-born 

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% 

3. Language: “no ifs, 

ands, or buts” 

replaced with “aa 

pan nai ane te pan 

nai” (neither this 

nor that) in the 

Gujarati version. 

“Close your eyes” 

item orally asked if 

participants were 

illiterate or visually 

impaired. 

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, 

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 

 

 

11.  Plitas, A., Tucker, A., 

Kritikos, A., Walters,  

I., & Bardenhagen, F. 

(2009). Comparative 

study of the cognitive 

performance of Greek 

Australian and Greek 

national elderly: 

Implications for 

neuropsychological 

practice. Australian 

Psychologist, 44(1), 

27-29,. 

Full CAMCOG 

(contains MMSE) 

in Greek (Greek 

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. 

Non reported At a cut off of 23/24 for 

the MMSE (looking at 

ages 74 and less and 

those 75 and over), 

approximately 12-24% 

of GA men and 49-54% 

of GA females would 

score below this cut off 

point. 

None reported Greek CAMCOG: 

Tsolaki et al (2000) 

Greek GDS: 

Fountoulakis et al 

(1999) 

MMSE (derived from the 

CAMCOG): 

Participants with more 

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 

NA Pre-existing 

translated tool 

used in this 

study 

 

Tsolaki et al 

(2000) 

CAMCOG 

available from 

authors (also 

included in a 

book with 

scales in 

Greek authors 

have 

published) 
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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 

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. 

12.  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 

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 

MMSE 

cognitive 

impairment cut 

off <24 

Tool available 

from author 

(HH) 
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recruited as part 

of the San 

Antonio 

Longitudinal 

Study of Aging 

 

Age: 65 years and 

older M=69.2 

(SD: 3.3) 

 

Education: 

Mexican 

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. 

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 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. 

13.  Espino, D. E., Full MMSE in Internal None reported Ceiling effect on Translation: Spanish Spelling or serial sevens: None reported Pre-existing  
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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 

aging. J Am Geriatr 

Soc, 52, 822-827. 

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 

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 

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 

 

≥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 

 

the ‘serial sevens 

or spelling’ 

strategy. 

‘Spelling only’ 

strategy was also 

susceptible to a 

ceiling effect 

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. 

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:  

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.  

 

tool used 

 

Original tool 

available from 

author (HH) 
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≥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 

only scoring 

method that yielded 

acceptable high 

alpha coefficients 

across all ethnic, 

language and 

education groups. 

14.  Taussig, I. M., Mack, 

W. J., & Henderson, 

V. W. (1996). 

Concurrent validity of 

Spanish-language 

versions of the Mini-

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. 

Full MMSE in 

Spanish [S-

MMSE] 

 

Participants were 

recruited from 

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) 

None reported Correlations: 

MMSE with the 

Spanish: 

Mental Status 

Questionnaire = 0.68 

Informant-Memory-

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% 

None reported Taussig et al’s (1992) 

version used. 

 

Tested by bilingual 

clinician or research 

assistant. 

 

[Based on the higher 

score of either serial 7s 

or reverse spelling.] 

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 

this article 

Clinical 

reference – AD  
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15.  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 

 

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 

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 

abnormal range with 

the MoCA but in the 

normal range with 

MMSE.   

 

 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. 

16.  Storey, J. E., 

Rowland, J. T. J., 

Basic, D., & Conforti, 

D. A. (2002). 

Accuracy of the Clock 

Drawing Test for 

detecting dementia in 

a multicultural sample 

of elderly Australian 

patients. International 

Full CDT in a 

multicultural 

cohort in 

Australia. 

 

Participant’s  

were from a Non-

English speaking 

background 

country of birth 

Interrater and 

intrarater 

correlation 

coefficients high, 

reported in Storey 

et al. (2001). 

CERAD (with 95% CI) 

Sensitivity: 90 (78-96) 

Specificity: 28(15-44) 

ROC AUC: 0.64 (0.53-

0.74) 

 

Mendez (with 95% CI) 

Sensitivity: 98 (89-100) 

Specificity: 16 (7-31) 

ROC AUC: 0.70 (0.60-

None reported Interpreters used for 

people who requested 

them. (No Dementia 

n=23; dementia n=35) 

 

Participants were given 

an A4 sheet of paper 

with a 9.5cm diameter 

circle drawn on it. 

Participants were asked 

Participants with dementia 

were older than those 

without dementia. No 

differences between groups 

in years of education. 

 

No significant interactions 

between clock scores and 

years of education.  

 

Dementia 

assessed using 

the DSM-IV 

criteria 

 

 

Translator 

used when 

participant not 

assessed in 

English  

 

Procedure, 

scoring and 

instructions in 

English 

 

http://www.mocatest.org/
http://www.mocatest.org/
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Psychogeriatrics, 

14(3), 259-271. 

who were 

geriatric medical 

outpatient clinics. 

Participants with 

Dementia, n=49,  

and without 

dementia, n=44. 

 

Age: Mean = 78 

years old 

0.80) 

 

Shulman (with 95% CI) 

Sensitivity: 90 (78-97) 

Specificity: 28 (15-44) 

ROC AUC: 0.66 (0.56-

0.76) 

 

Sunderland (with 95% 

CI) 

Sensitivity: 86 (73-94) 

Specificity: 35 (21-51 

ROC AUC: 0.72 (0.61-

0.80) 

 

Watson (with 95% CI) 

Sensitivity: 82 (68-91) 

Specificity: 30 (17-46) 

ROC AUC: 0.60 (0.50-

0.70) 

 

Wolf-Klein (with 95% 

CI) 

Sensitivity: 78 (63-88) 

Specificity: 58 (42-73) 

ROC AUC: 0.66 (0.56-

0.76) 

to “draw the numbers 

in the circle to make it 

look like a clock” then 

asked to “draw the 

hands on the clock to 

make the time read ten 

minutes past 10 

o’clock”. 

 

Scoring: 4-point 

CERAS scale (Borson 

et al., 1999) and the 

Mendez, Shulman, 

Sunderland, Watson 

and Wolf-Klein 

methods used. 

 

 

Education was only a 

confounder between clock 

scores and dementia 

classification in the 

Sunderland scoring method. 

In a logistic model the 

slope coefficient for clock 

scores decreased by 27% 

when education was added. 

outlined in 

article. Tool 

not included 

in article.  

17.  Basic, D., Rowland, J. 

T., Conforti, A. A., 

Vrantsidis, F., Hill, 

K., LoGiudice, D., 

Harry, J., Lucero, K., 

& Prowse, R. J. 

(2009). The validity 

of the Rowland 

Universal Dementia 

Assessment Scale 

(RUDAS) in a 

multicultural cohort 

of community-

dwelling older 

persons with early 

dementia. Alzheimer 

Dis Assoc Disord, 23, 

124-129. 

Full RUDAS in a 

multicultural 

cohort in 

Australia 

 

Participants were 

older community 

dwelling 

residents of 

Adelaide and 

Melbourne 

recruited from 

memory clinics, 

an Alzheimer’s 

disease respite 

programs and 

other clinics 

(n=515; normal 

cognition n=60, 

with dementia 

n=58, cognitive 

impairment 

without dementia 

n=33) 

 

Age: 

None reported Normal vs. participants 

with dementia (does 

not include 33 CIND) 

Cut off  <23/30 

AUC: 0.94 (CI: 0.88-

0.97) 

Sensitivity: 87.7% (CI: 

76.3-94.9) 

Specificity: 90.0% (CI: 

79.5-96.2) 

Positive LR: 8.77 

Negative LR: 0.14 

 

{Also includes data for 

Dementia vs Normal 

and CIND; Dementia 

and CIND vs Normal; 

and CIND vs Normal 

in article 

 

Normal vs. 

questionable or mild 

dementia (based on 

CDR; all 48 normal 

subjects were also 

normal based on 

None reported RUDAS: Storey et al. 

(2004) 

 

Translation: 

Interpreters used when 

required 

In a logistic regression 

RUDAS score and Lawton 

score predicted dementia 

diagnosis 

DSM-IV 

criteria 

Interpreters 

used 
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Range: 45.6-96.5 

years old 

 

Normal M=72.6, 

SD: ± 9.5 

Cognitive 

impairment, not 

dementia 

M=80.7, SD: ± 

7.3 

Dementia 

M=79.7, SD: ± 

7.1 

DSMIV) 

Cut off  <23/30 

AUC: 0.88 (CI: 0.82-

0.93) 

Sensitivity: 63.4% (CI: 

52.8-73.2) 

Specificity: 93.8% (CI: 

82.8-98.6) 

Positive LR: 10.15 

Negative LR: 0.39 

 

 

18.  Storey, J. E., 

Rowland, J. T. J., 

Conforti, D. A., & 

Dickson, H. G. 

(2004). The Rowland 

Universal Dementia 

Assessment Scale 

(RUDAS): A 

multicultural 

cognitive assessment 

scale. International 

Psychogeriatrics, 

16(1), 13-31. 

Full RUDAS in 

multicultural 

cohort from 

Australia (South 

West Sydney). 

 

Participants were 

community 

dwelling older 

people referred to 

a community 

based aged care 

team. (Stage 3 

validation: n= 90; 

45 with dementia 

and 45 without 

dementia) 

 

[Stage 2 recruits 

were new 

referrals to a 

geriatric medicine 

outpatient clinic] 

 

Groups differed 

in MSI scores and 

Lawton IADL 

scores 

 

Age:  

Normal: M=78.1, 

SD: ± 8.4 

With dementia: 

M = 81.4, SD: ± 

8.1 

Inter-rater 

reliability: ICC = 

0.99 

 

Test-retest 

reliability: 0.98 

ROC: 0.95 (CI: 0.88-

0.98) 

Cut off <23 

Sensitivity: 89% (CI: 

76-96) 

Specificity: 98% (CI: 

88-97) 

 

None reported Development: the 

RUDAS was developed 

to assess early 

cognitive impairment in 

culturally 

heterogeneous 

populations. The 

advisory groups 

consisted of a health 

group and a culture 

group. The first 

consisted of health 

professionals from a 

variety of disciplines, 

the latter 

representatives from 22 

cultural and linguistic 

groups who advised on 

cultural and linguistic 

equivalents for the 

proposed items. 60 

items were reviewed by 

a cross section of 

professional 

interpreters and study 

authors.  42 items were 

selected on the 

following criteria: good 

validity, independence 

from cultural and 

linguistic factors, 

endorsed by 

interpreters, and 

relatively short and 

easy to administer and 

were pilot tested (Stage 

2: n=166) in a 

multicultural sample 

that included 25 

language groups.   

Age predicted a diagnosis 

of dementia (but not 

gender, education , 

preferred language, or other 

factors which could affect 

performance, eg hearing, 

dysathria, depression etc). 

DSM-IV 

criteria used. 

Interpreters 

used 
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Translation: 

Interpreters used when 

required in the 

validation. 

19.  Rowland, J. T., Basic, 

D., Storey, J. E., & 

Conforti, D. A. 

(2006). The Rowland 

Universal Dementia 

Assessment Scale 

(RUDAS) and the 

Folstein MMSE in a 

multicultural cohort 

of elderly persons. 

International 

Psychogeriatrics, 

18(1), 111-120. 

Full RUDAS and 

MMSE in 

multicultural 

cohort in 

Australia (south 

west Sydney 

area) 

 

Participants were 

older community 

dwelling  people 

referred to an 

aged care team 

(n=129; dementia 

= 63, normal 

cognition = 48 

and MCI = 18) 

 

Age (significantly 

different): 

Normal 

cognition: 

M=77.7, SD: ± 

8.6 

With dementia: 

M=81.5, SD: ± 

7.5 

None reported RUDAS 

Cut off <23/30 

AUC: 0.92 (CI: 0.85-

0.96) 

Sensitivity: 81.0% (CI: 

69.1-89.7) 

Specificity: 95.8% (CI: 

85.7-99.4) 

Positive LR: 19.43 

Negative LR: 0.20 

 

MMSE 

AUC: 0.91 (CI: 0.84-

0.95) 

 

Optimal Cut off <21/30 

Sensitivity: 92.1% (CI: 

82.4-97.3) 

Specificity: 79.2% (CI: 

65.0-89.5) 

Positive LR: 4.42 

Negative LR: 0.10 

 

Cut off <25/30 

Positive LR: 2.1 

Negative LR: 0.14 

(sens/spec not reported) 

 

RUDAS and MMSE 

correlation coefficient: 

0.85 (CI: 0.80-0.89) 

 

AUC were similar 

when MCI included 

with either normal or 

dementia group.   

None reported RUDAS: Storey et al. 

(2004) 

 

Translation: 

Interpreters used when 

required  

MMSE: preferred language, 

years of education and 

gender affected MMSE 

scores. 

DSM-IV 

criteria for 

dementia. CDR 

for severity. 

Interpreters 

used 

 

20.  Basic, D., Khoo, A., 

Conforti, D., 

Rowland, J., 

Vrantsidis, F., 

LoGiudice, D., Hill, 

K., Harry, J., Lucero, 

K., & Prowse, R. 

(2009). Rowland 

Universal dementia 

Assessment Scale, 

Mini-Mental State 

Examination and 

Full RUDAS, MMSE 

and GPCOG  in 

multicultural 

cohort from 

Australia 

 

Participants were 

older community 

dwelling 

residents of 

Adelaide or 

Melbourne 

Internal 

consistency: 

RUDAS 

Cronbach’s alpha: 

0.80 

MMSE Cronbach’s 

alpha = 0.84 

 

 

RUDAS and MMSE 

correlation: 0.78 (CI: 

0.70-0.84) 

RUDAS and GPCOG 

correlation: 0.78 (CI: 

0.70-0.84) 

GPCOG and MMSE 

correlation: 0.80 (CI: 

0.73-0.86) 

 

Screening for dementia 

(does not include 33 

None reported RUDAS: Storey et al. 

(2004) 

 

Translation: 

Interpreters used when 

required 

RUDAS: RUDAS score 

and presence of an 

informant predicted 

dementia diagnosis. 

Depression confounder 

 

MMSE: MMSE score and 

presence of an informant 

predicted dementia 

diagnosis. Depression and 

CALD status confounder 

 

DSM-IV 

criteria used 

(MMSE and 

GPCOG used in 

diagnosis) 

Interpreters 

used 

 

GPCOG and 

RUDAS 

questions 

outlined in 

article in 

English 
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General Practitioner 

Assessment of 

Cognition in a 

multicultural cohort 

of community-

dwelling older 

persons with early 

dementia. Australia 

Psychologist, 44(1), 

40-53. 

recruited from 

memory clinics 

(Normal n=60, 

Cognitive 

impairment - not 

dementia n=33, 

Dementia n=58) 

 

Age:  

Range: 45.6-96.5 

years old 

 

Normal M=72.6, 

SD: ± 9.5 

Cognitive 

impairment, not 

dementia 

M=80.7, SD: ± 

7.3 

Dementia 

M=79.7, SD: ± 

7.1 

with CIND): 

 

RUDAS 

Cut off <23/30 

AUC: 0.94 (CI: 0.88-

0.97) 

Sensitivity: 87.7% (CI: 

76.3-94.9) 

Specificity: 90.0% (CI: 

79.5-96.2) 

Positive LR: 8.77 

Negative LR: 0.14 

 

MMSE 

Cut off ≤23/30 

AUC: 0.93 (CI: 0.87-

0.97) 

Sensitivity: 84.3 % (CI: 

71.4-93.0) 

Specificity:87.9% (CI: 

76.7-95.0) 

Positive LR: 6.99 

Negative LR: 0.18 

 

GPCOG (patient and 

informant sections- 2 

stage score) 

Cut off  ≤ 10/15 

AUC: 0.97 (CI: 0.91-

0.99) 

Sensitivity: 98.1% (CI: 

89.7-99.7) 

Specificity: 77.4% (CI: 

63.8-87.7) 

Positive LR: 4.33 

Negative LR: 0.03 

 

GPCOG (total score): 

GPCOG score and 

depression predicted 

dementia diagnosis. 

Presence of an informant a 

confounder. 

 

 

21.  Bassuk, S. S., & 

Murphy, J. M. (2003). 

Characteristics of the 

Modified Mini-

Mental State Exam 

among elderly 

persons. Journal of 

Clinical 

Epidemiology, 56, 

622-628. 

Full 3MS in French 

and English in 

Canada 

 

Participants were 

population-based 

adults part of the 

Stirling Country 

Study residing in 

Atlantic Canada 

(n=885; Cohort 

sample n=644, 

New sample 

n=241) 

 

47 of the 

Interrater reliability 

ICC=0.98 (CI: 

0.97-0.99) 

 

Internal 

consistency 

Coefficient 

alpha=0.91 

 

[Test-retest 

reliability  

Correlation 

between scores 

over approx. 3 

years = 0.78 

(cohort n=228) 

Cut off: 79/80 

 

 

Correlations: 

3MS and MMSE = 

0.95 for cohort and 

0.94 for new sample 

Only 6 

participants 

(compared to 50 

for MMSE) 

scored perfectly 

on the 3MS - less 

prone to ceiling 

effects. 

 

Mean change in 

scores +0.08 (SD 

3.62) per year 

compared to 

MMSE (was, 

0.11, SD 1.27) 

Note: mean retest 

Translation: Translated 

into standard French 

 

Modifications:  

Modified for the study 

population by a 

bilingual Acadian. 

Across both (cohort and 

new sample), demographics 

signific associated with 

poorer scored include: 

Older age, being 

interviewed in French, 

lower education and having 

a proxy interview were risk 

facts of having lower scores 

on the 3MS.  Males 

performed worse in the new 

sample only.   

NA 

C 

 

Compared to 

MMSE (derived 

from 3MS) 

Tool not 

attached to 

article 

 

Corresponden

ce with 

authors note 

that the tool 

has not been 

satisfactorily 

validated in 

French to use 

in other 

French 

speaking 

populations 

normative data 

 

3MS 

distribution 

score data 

based on 

age/gender, 

language and 

language, and 

proxy interview 

provided. 
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participants were 

tested in French 

 

Age: 65 years and 

older 

compared to 0.77 

for the MMSE – 

they acknowledge 

that time lag makes 

this correlation a 

lower bound 

estimate of 

test/retest 

reliability)  

interval was  

2.7years (range 

0.9-4.0 years).  

Time 2 cohort 

were not 

representative of 

the whole sample 

(were younger, 

had higher Time 

1 3MS scores, 

and required no 

proxy and tool 

test in French. 

22.  McDowell, I., 

Kristjansson, B., Hill, 

G. B., & Hébert, R. 

(1997). Community 

screening for 

dementia: The Mini-

Mental State Exam 

(MMSE) and 

Modified Mini-

Mental State Exam 

(3MS) compared. J 

Clin Epidemiol, 50(4), 

377-383. 

Full 3MS and MMSE 

in English and 

French in 

Canada 

 

Participants were 

older community 

members who 

were part of the 

Canadian Study 

of Health and 

Aging (n=9,008; 

8949 completed 

3MS and 

and 1600 in the 

validation study) 

English sample 

had a higher level 

of educational 

attainment and 

were older than 

the French 

sample; samples 

also differed re 

diagnosis, hence 

analysed 

separately 

 

Age: 65 and over 

Internal 

consistency 

3MS 

English sample 

Alpha: 0.87 

Split-half 

reliability: 0.82 

 

French sample 

Alpha: 0.82 

Split-half 

reliability: 0.79 

 

MMSE 

English sample 

Alpha: 0.78 9 (with 

Spearman-Brown 

formula to correct 

for the different test 

lengths the alpha 

coefficient would 

be 0.86) 

Split half 

reliability: 0.76 

 

French sample 

Alpha: 0.74 

Split-half 

reliability: 0.73 

Detecting Dementia 

 

3MS: Cut off: 77/78 

 

English Sample: 

Sensitivity: 87% 

Specificity: 89% 

AUC (SE): 0.94 

(0.011) 

 

French Sample: 

AUC (SE): 0.90 

(0.018) 

Total Sample: 

AUC (SE): 0.93 

(0.010) 

 

MMSE 

English Sample: 

AUC (SE): 0.89 

(0.013)* 

French Sample: 

AUC (SE): 0.89 

(0.019) 

Total Sample:  

AUC (SE): 0.89 

(0.012)* 

*Significantly different 

from the 3MS 

 

Detecting combined 

cognitive impairment 

and dementia 

3MS 

English Sample: 

AUC (SE): 0.80 

(0.012) 

French Sample: 

AUC (SE): 0.86 

None reported 3MS 

English: Teng and Chui 

(1987) 

French: Hébert et al. 

(1992) 

Higher validity in the 

English language 

participants than the French 

language participants when 

screening for dementia 

using the 3MS (no 

difference between groups 

for MMSE). 

 

Higher validity in the 

French language 

participants than the 

English language 

participants when screening 

for combined cognitive 

impairment and dementia 

using the 3MS, and only 

slightly higher validity for 

English sample using the 

MMSE. 

 

Because of inconsistent 

results above they looked at 

education: In the English 

sample the 3MS was 

superior in both low and 

high education groups. In 

the French sample, the 3MS 

produced better AUC 

results than the MMSE 

only in the low education 

group, (AUC=0.95 c/w 

MMSE of 0.89).    

DSM-III-R and 

international 

classification of 

Diseases (Draft 

10
th
 Revision) 

criteria used to 

assess dementia 

based on 

clinical 

examination (n-

1600). 

Pre-existing 

tool used - 

Unable to 

access 

original tool 
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(0.013) 

Total Sample:  

AUC (SE): 0.80 

(0.011) 

 

MMSE 

English Sample: 

AUC (SE): 0.78 

(0.013)* 

French Sample: 

AUC (SE): 0.76 

(0.014)* 

Total Sample:  

AUC (SE): 0.77 

(0.012)* 

*Significantly different 

from the 3MS 

 

[ROC analysis also 

done using MMSE 

scoring for 3MS and 

with the omission of 

the 4 additional 

questions in the 3MS, 

AUCs were lower and 

suggest both the 

additional questions 

and scoring make the 

3MS superior to 

MMSE. 

 

23.  Verhey, F. R., Houx, 

P., van Lang, N., 

Huppert, F., Stoppe, 

G., Saerens, J., et al. 

(2004). Cross-national 

comparison and 

validation of the 

Alzheimer’s Disease 

Assessment Scale: 

Results from the 

European 

Harmonization 

Project for 

Instruments in 

Dementia (Euro-

HARPID). Int J 

Geriatr Psychiatry, 

19, 41-50. 

Full ADAS –Cog 

(Harmonised 

EURO-HARPID 

versions) 

 

International 

cooperative study 

involving 

Belgium, France, 

Germany, Italy, 

the Netherlands, 

Spain, Sweden 

and the UK. 

 

Patients with 

probable or 

possible AD 

recruited from 

memory clinics, 

geriatric or 

psychiatric wards 

and mental health 

Differences in 

adjusted means 

were found 

between countries 

on the ADAS –

Cog. All 

differences were 

within 1/3 of a SD 

of the overall mean 

(29.0). Significant 

differences 

between subsets of 

the ADAS-Cog 

were also found 

between countries 

but were generally 

smaller than 1.0. 

Concurrent validity: 

The ADAS-Cog score   

(all countries) 

significantly correlated 

with the MMSE  (-

0.79) and the 

CAMCOG-R (-0.86) 

(adjusted for age, and 

education).  The 

correlations for the 

separate country 

versions were similar in 

size and direction. 

 

Moderate correlations 

were found between 

ADAS-Cog scores (all 

countries) and 

NOSGER memory and 

IADL scores (0.38 and 

0.53 respectively) 

None reported Team: A working 

group (centres from 

each of the 8 countries) 

harmonised the various 

existing versions and 

assessed them. 

Translation: Existing 

versions were 

compared (each item) 

and discussed by the 

working group and 

consensus reached for 

harmonisation of the 

ADAS-Cog Belgium, 

France, Germany, Italy, 

the Netherlands, Spain, 

Sweden and the UK 

versions. 

Cultural modification: 

Word recall and 

recognition items were 

modified to be 

 Compared to:  

NOSGER, 

CAMCOG-R 

and MMSE 

used to assess 

concurrent 

validity.  

Mild/moderate 

dementia 

diagnosed using 

the DSM-III-R 

criteria. 

Unable to 

access 

  

Changes 

highlighted in 

paper not 

sufficient to 

replicate 

harmonised 

versions of 

the tool 

exactly. 
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departments., 

n=283 (at least 40 

participants from 

each country  

(excluding 

France) 

 

Mean age 75.4+ 

5.9 years  

 

(differences in 

age, education & 

dementia severity 

between 

countries) 

comparable across 

countries in terms of 

imagery and frequency. 

Instructions from the 

1994 version were 

translated for use in 

each country 

highlighting the order 

items should be 

presented in. 

For the recognition of 

real objects drawings 

from the Boston 

Naming Task were 

used. Verbal cues made 

available for each 

country. Uniform 

instructions designed 

for the order items are 

presented.  

24.  Mathuranath, P.S., 

Hodge, J.R., Mathew, 

R., Cherian, P. J., 

George, A., & Bak, T. 

H. (2004). Adaptation 

of the ACE for a 

Malayalam speaking 

population in southern 

India. Int J Geriatr 

Psychiatry, 19, 1188-

1194. 

Full 

 

ACE in 

Malayalam (m-

ACE) 

 

Participants were 

unimpaired older 

people from the 

UK with ≥ 9 

years of 

education (n=50), 

recruited from an 

orthopaedic clinic 

and spouses -  or 

-  were members 

of the medical 

research council 

volunteer panel, 

and community 

dwellers of 

Kerala, South 

India, with ≥ 9 

years of 

education (n=50) 

or ≤ 8 years of 

education (n=50)  

 

Age:  

UK: Above 60 

years old. M = 

67.9 ± 7.4 

South India ≥ 9: 

≥55 years old. M 

= 67.8 ± 5.2 

None reported  None reported UK compared to 

higher education 

Indian group. 

Mean scores were 

higher for the UK 

group than the 

high education 

group from India 

on all parts of the 

test except 

remote memory 

 

100% of the UK 

group scored at 

ceiling level for 

orientation and 

100% of the 

South India ≥ 9 

group scored at 

ceiling level for 

language. 

 

In both of these 

groups 80% or 

more scored at 

ceiling level on 

attention, 

language, 

naming, and 

orientation (easy 

items) and less 

than 25% scored 

at ceiling level 

Translation: Literal 

translation given to 30 

volunteers and 

modifications made 

based on relevance, 

comprehensibility and 

adequacy of 

administration and 

scoring. Modifications 

then back translated. 

 

Cultural modifications: 

Scaled scoring for 

verbal fluency used 

(based on percentile 

distribution of raw 

scores).  Highlighted in 

table in article.  

1. Attention/calculatio

n: saying ‘world’ 

backwards was 

removed. 

2. Repetition, reading, 

and address recall: 

equivalent 

Malayalam words 

used. Street name, 

hospital and house 

name/number were 

included as 

alternatives hospital 

and floor. “No ifs 

ands, or buts” 

Education: In a regression 

analysis education affected 

ACE scores. The ≥9 years 

of education group from 

India had higher mean 

scores and percentage of 

people scoring at ceiling 

level than the group with 

≤8 education years from 

India. 

 

 

Examined by a 

neurologist to 

confirm 

unimpaired. 

Unable to 

access  

Normal 

population 

assessed.  

(Normative 

information 

provided in 

article below)  
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South India ≤ 8: 

≥55 years old.  M 

= 67.1 ± 5.3 

 

Education: 

UK ≥ 9: M = 10.9 

± 2.5 

South India ≥ 9: 

M = 13.9 ± 2.7 

South India ≤ 8: 

M = 3.1 ± 2.0 

for recall and 

verbal fluency 

(difficult items). 

 

In the South India 

≤ 8 group the 

percentage at 

ceiling were 

lower but  the 

order of 

difficultly was 

basically similar 

to the India >9 

group : 34% 

scored at ceiling 

level for 

language, while 

22% scored at 

floor level for 

visuospatial and 

10% or less  for 

attention, recall 

and remote 

memory . 

replaced with 

equivalent 

Malayalam phrase. 

3. Naming: ‘windmill, 

kangaroo, barrel’ 

replaced with 

‘sickle, zebra, 

candle’ 

4. Remote memory 

and confrontation 

naming: modified to 

Indian capital, 

Indian currency, 

state chief minister, 

and city where Taj 

Mahal is located. 

25.  Rosselli, M., Tappen, 

R., Williams, C., & 

Salvatierra, J. (2006). 

The relation of 

education and gender 

on the attention items 

of the Mini-Mental 

State Examination in 

Spanish speaking 

Hispanic elders. 

Archives of Clinical 

Neuropsychology, 21, 

677-686. 

Full MMSE in 

Spanish 

 

Cognitively 

unimpaired 

(n=102) or 

memory impaired  

(n=58) primarily 

Spanish speaking 

(few spoke any 

English) 

Hispanics from 

community sites 

including 

independent or 

assisted living in 

the US. 

 

Age: 54-98 years 

old (M=75.15, 

SD: 8.81) 

 

 

{none of the 

sample were 

illiterate, 

minimum educ = 

2 years).   

None reported Correlations: 

Serial sevens and spell 

world backwards 

correlated 0.37 

 

Other significant item 

correlations included:  

Serial 7’s and : 

Temporal Orientation: 

0.34 

Spatial Orientation: 

0.22 

Recall of words: 0.18 

Figure Copying: 0.22 

 

Backwards spelling: 

Temporal Orientation: 

0.27 

Spatial Orientation: 

0.33 

Writing a sentence: 

0.33 

All participants 

reached the 

maximum sore on 

the naming item 

of the tool. 

Loewenstein, Rubert, 

Arguelles and Duara’s 

(1995) version used. 

 

Modifications re 

administration only: 

Serial 7’s administered, 

if participants received 

0 then backwards 

spelling of World 

administered 

immediately. If 

participants scored 1 or 

more on the serial 7’s 

item, backwards 

spelling was 

administered at the end 

of the test. Each 

participant received a 

score that only included 

the serial 7’s item and a 

score that only included 

the backwards-spelling 

item. 

Attention item and 

education were significant 

factors.   

 

Item differences: 

Mean MMSE scores were 

1.5 points higher for 

participants who were 

asked to “spell ‘world’ 

backwards” than if they 

were asked to the “serial 

7’s” task of counting 

backwards from 100 by 7. 

Significant item differences 

found across all three 

education groups for both 

the impaired and 

unimpaired. 

 

Gender: 

Gender (females scored 

lower) only significant in 

Serial 7 but when education 

controlled for, gender was 

also a significant predictor 

in the unimpaired and 

impaired groups for both 

serial 7’s and backwards 

spelling MMSE scores. 

Results from the 

Fuld Object-

Memory 

Evaluation used 

to assess 

impairment.  

[Normal 

subjects were 

living 

independently 

and were 

functioning 

normally]. 

Pre-existing 

tool used - 

Unable to 

access 

original tool 
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Education: 

MMSE scores decreased 

with <7 years of education 

for both the impaired and 

unimpaired participants on 

the serial 7’s and 

backwards spelling tasks 

compared to participants 

with >11 years of 

education.  Significant 

differences across all group 

 

Unimpaired: 

MMSE (Serial 7’s) 

<7 years education 

M=23.26 (SD: 3.42) vs. 

>11 years education 

M=26.63 (SD: 2.53) 

MMSE (Backwards 

Spelling) 

<7 years education 

M=24.51 (SD: 3.68) vs. 

>11 years education 

M=27.45 (SD: 2.65) 

 

Impaired: 

MMSE (Serial 7’s) 

<7 years education 

M=18.55 (SD: 3.75) vs. 

>11 years education 

M=23.74 (SD: 3.80) 

MMSE (Backwards 

Spelling) 

<7 years education 

M=19.68 (SD: 3.95) vs. 

>11 years education 

M=25.04 (SD: 3.19) 

 

Article also includes means 

for 7-11 education group 

for both attention item 

scored MMSE for impaired 

and unimpaired group.  

There were significant 

differences between all 

these groups (except 

between 7-11 education 

group and those with more 

than 11 years education in 

the unimpaired group using 

backward spelling).  
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26.  Black, S. A., Espino, 

D. V., Mahurin, R., 

Lichtenstein, M. J., 

Hazuda, H. P., 

Fabrizio, D., Ray, L. 

A., & Markides, K. S. 

(1999). The influence 

of noncognitive 

factors on the Mini-

Mental State 

Examination in older 

Mexican-Americans: 

Findings from the 

Hispanic EPESE. J 

Clin Epidemiol, 

52(11), 1095-1102. 

Full MMSE in 

Spanish 

 

Participants were  

part of the 

Hispanic EPESE 

study, a 

population based, 

community 

dwelling 

Mexican-

Americans 

residing in 

Arizona, 

California, 

Colorado, New 

Mexico, and 

Texas (n=2,853) 

 

Age: 65 years and 

older 

None reported Cognitive impairment 

cut off < 24 

 

Severe cognitive 

impairment cut off < 18 

None reported MMSE: English and 

Spanish versions from 

the Diagnostic 

Interview Scale (DIS) 

(Bird, et al, 1987). 

(Spanish version 

underwent translation, 

backtranslation, 

consensus by 

committee re final 

items; and used in other 

studies) 

 

Interviews conducted in 

English or Spanish and 

trained bilingual 

interviewers used. 

 

Modifications: Serial 

sevens item not used in 

this study. 

Age, education, literacy, 

marital status and which 

country participants were 

born in signif affected 

MMSE scores (at the 

0<001 level). 

 

Age: 

MMSE scores decreased 

with age (65-69years 

M=25.9, SD: 4.0 vs. ≥ 

80years M=21.6, SD: 6.3).  

Rates below cut off were 

25.8% vs 59.7% 

respectively. 

 

Education: 

MMSE scores increased 

with more years of 

education (no years 

M=21.0, SD: 4.7 vs. ≥ 12 

years M=27.1, SD: 5.9) 

with 74.9% of those with 

no years of education vs 

9.8% of those with ≥ 12 

years of education scoring 

below the cognitive 

impairment cut off point. 

 

Illiteracy 

Illiterate participants had 

lower MMSE scores than 

literate participants 

(M=20.2, SD: 3.9 vs. 

M=25.7, SD: 4.8) with 

86.8% compared to 24.8% 

scoring below the MMSE 

cut off score for cognitive 

impairment. 

 

Marital status 

Married participants had 

higher MMSE scores than 

those not currently married 

(M=25.2, SD: 4.7 vs. 

M=23.9, SD: 5.5) (Rates 

below cut off: 32.7% vs 

41.6% respectively) 

 

Country of birth 

Participants who were born 

in the US scored higher 

than immigrants (M=25.1, 

NA Pre-existing 

tool used - 

Unable to 

access 

original tool 
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SD: 5.6 vs. M=24.0, SD: 

4.7) with 33.2% of US born 

participants scoring below 

the cognitive impairment 

threshold compared to 

41.0% of participants who 

had immigrated. Similar 

results were found with 

participants scoring below 

the severe cognitive 

impairment cut off (US: 

5.4% vs. Immigrants: 8.5%) 

 

Language of interview 

Language of interview did 

not effect mean MMSE 

scores, however 

Participants tested in 

English were less likely to 

score below the cognitive 

impairment cut off than 

those interviewed in 

Spanish (30.4% vs. 39.0%) 

but more likely to score 

below the sever cognitive 

impairment cut off than 

participants interviewed in 

Spanish (8.3% vs. 6.2%)  

 

Rate of severe cognitive 

impairment: the patterns are 

similar to any cognitive 

impairment, with one 

exception – language where 

the rate was higher in the 

English interview group. 

 

Other 

MMSE score decreased 

with higher depressive 

symptoms and was higher 

in participants with a 

history of stroke compared 

with those with no history 

of stroke. 

 

Based on logistic 

regression: age, education, 

literacy, depression & 

stroke and marital status 

were significant factors. 

27.  Van der Steen, J. T., 

Volicer, L., Gerritsen, 

Full Cognitive 

Performance 

 MMSE and CPS of the 

MDS were highly 

Severe dementia 

defined as 5 or 6 

  Not reported Pre-existing 

tool used - 
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D. L., Kruse, R. L., 

Ribbe, M. W., & 

Mehr, D. R. (2006). 

Defining sever 

dementia with the 

Minimum Data Set. 

International Journal 

of Geriatric 

Psychiatry, 21, 1099-

1106. 

Scale (CPS) of 

the MDS in the 

US and 

Netherland 

Nursing homes. 

 

(Assume is the 

same as the 

MDS-Cog) 

correlated (correlation 

coefficient = -0.40, 

p=<0.0001) in the 

Dutch sample.   

on Cognitive 

Performance 

Scale of the 

MDS.  [The 

article is mainly 

about defining 

severe dementia. 

Unable to 

access 

original tool 

from 

Gerritsen et al 

(2004) - 

article not in 

English 

28.  Borson, S, Brush, M., 

Gil, E., et al. (1999). 

The Clock Drawing 

Test: Utility for 

dementia detection in 

multiethnic elders. 

Journal of 

Gerontology Series A- 

Bio Sci and Medic 

Sci, 54(11), M534-

M540. 

Full 

Newly 

Reviewed 

CDT in 

Multiethnic 

Sample from the 

USA 

 

Participants were 

community 

dwelling 

multiethnic/multil

ingual elders 

(tested in: English 

n=141, other 

languages 

(Korean, Spanish 

or Filipino or 

Chinese  dialects) 

n=154) listed on 

the Alzheimer’s 

disease research 

centre satellite 

registry at 

Washington 

University. 170 

had probable 

dementia and 125 

did not have 

dementia.   

 

Age:  

With dementia: 

M=77.2years, 

SD: ± 9.4 

Without 

Dementia: 

M=68.9years, 

SD:± 8.9 

 

Education: 

With dementia: 

M=9.8years, SD: 

± 11.0 

Without 

Dementia: 

Inter-rater 

reliability: 

CDT intraclass 

correlation = 0.97 

 

 

Probable dementia: 

CDT 

Cut off ≥1 

Sensitivity: 82% 

Specificity: 92% 

 

MMSE: 

Cut off 24 

Sensitivity: 92% 

Specificity: 92% 

 

CASI 

Cut off 80 

Sensitivity: 93% 

Specificity: 97% 

 

Probable dementia in 

lower educated (≤ 8 

years) non-English 

speakers: 

CDT 

Sensitivity: 94% 

Specificity: 85% 

 

MMSE: 

Sensitivity: 100% 

Specificity: 46% 

 

CASI 

Sensitivity: 95% 

Specificity: 75% 

 

Probable dementia in 

more educated (≥ 9 

years) non-English 

speakers: 

CDT 

Sensitivity: 70% 

Specificity: 100% 

 

MMSE: 

Sensitivity: 92% 

Specificity: 92% 

None reported Translations: Bilingual 

interpreters trained at 

administering the tools 

used in this study were 

used where necessary.  

Participants with dementia 

had higher scores on the 

CDT than those without 

dementia (M=2.1, SD: ±1.2 

s M=0.13, SD: ±0.5) 

 

Education: 

Participants with signif 

lower levels of education 

had worse CDT scores 

 

Age: 

Older participants with 

dementia had signif worse 

CDT scores than younger 

participants with dementia. 

 

  

 

Dementia 

assessed using 

informant-based 

results of the 

CERAD 

(expanded 

dementia 

history) and the 

CDR scale. 

Medical history 

also used. 

 

Compared to 

MMSE and 

CASI 

Interpreters 

used. 
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M=13.5 years, 

SD:± 8.8 

 

(age and 

education 

significantly 

different between 

groups) 

 

CASI 

Sensitivity: 91% 

Specificity: 96% 

 

 

Correlations: 

CDT  and CASI: r=-

0.80 

CDT and MMSE 

r=0.79 

CASI and MMSE: r=-

0.94 

29.  Borson, S., Scanlan, 

J., Brush, M., 

Vitaliano, P., & 

Dokmak, A. (2000). 

The Mini-Cog: A 

cognitive ‘vital signs’ 

measure for dementia 

screening in multi-

lingual elderly. 

International Journal 

of Geriatric 

Psychiatry, 15, 1021-

1027. 

Full Mini-Cog in 

Multilingual 

population in the 

USA 

 

Older participants 

with probable 

dementia (n=129) 

and no history of 

cognitive decline 

(n=120) recruited 

through 

community social 

services agencies. 

(Included, Asian 

American; 

African 

American; 

Hispanic; white 

non-Hispanic; 

and Native 

American and 

mixed; 124 were 

non-English 

speakers 

(Spanish, Korean, 

or a Chinese or 

Filipino dialect).  

 

Significant mean 

age difference 

between groups 

(Mean) 

Dementia: 77.9 ± 

9.1   

No dementia: 

69.0 ± 9.0  

 

Significant mean 

years of 

None reported Mini-Cog 

Cut off: see below 

Sensitivity: 99% 

Specificity: 93% 

Diagnostic Value: 96% 

(percent correctly 

classified) 

 

MMSE  

Cut off: 23/24 

Sensitivity: 91% 

Specificity: 92% 

Diagnostic Value: 92% 

 

CASI 

Cut off: 80/81 

Sensitivity: 92% 

Specificity: 96% 

Diagnostic Value: 94% 

 

CDT 

See below: 

Sensitivity: 79% 

Specificity: 92% 

Diagnostic Value: 85% 

 

 

Note Scoring: 

CDT used CERAD 

template to rate and 

binary score where 

0=normal and 1-3 

abnormal. 

Mini-Cog was 

constructed using the 

CDT and the uncued 

three word recall from 

the CASI.  Subjects 

recalling no words 

classified as having 

None reported Translations: Foreign-

born native speakers 

who were bilingual in 

English were trained to 

administer the 

cognitive assessment 

tools 

 

Modifications: 

Unknown 

Language significantly 

influenced MMSE 

classification (p<0.001). 

 

Participants 

assessed with a 

knowledgeable 

informant as 

having or not 

having 

dementia 

through a 

clinical 

interview based 

on a slightly 

modified 

CERAD (for 

non-physician 

rater. Then 

using all 

available data 

(including 

medical and 

laboratory) they 

were classified 

as probable and 

possible AD 

assessed using 

the DSM-IV, 

CERAD and the 

NINCDS-

ADRDA 

criteria 

 

 

Interpreters 

used 

Clinical 

reference: 

 

Looked at 

probable AD vs 

all dementia, 

correct 

identification of 

participants 

with probable 

AD: 100% 

(n=92) 

Correct 

identification of 

participants 

with other 

dementia: 

36/37. 

 

Chi square data 

provided 

indicating 

significantly 

higher 

performance of 

Mini-cog 

compared to 

CASI and 

MMSE in AD 

and controls, 

other dementia 

and controls. 
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education 

difference 

between groups 

Dementia: 9.8 ± 

9.4  

No dementia: 

12.9 ± 4.3 

dementia, recalling all 

3 words classified as 

not having dementia. 

Those who recall 1-2 

words are classified 

based on CDT results 

(abnormal= have 

dementia; normal = no 

dementia present) 

30.  Borson, S., Scanlan, J. 

M., Watanabe, J., Tu, 

S.-P., & Lessig, M. 

(2005). Simplifying 

detection of cogntitive 

impairment: 

Comparison of the 

Mini-Cog and Mini-

Mental State 

Examination in a 

multiethnic sample. J 

Am Geriatr Soc, 53, 

871-874. 

Full Mini-Cog and 

CASI derived 

MMSE  in 

Multiethnic 

sample in the 

USA. 

 

Participants were 

predominantly 

ethnic older 

community 

residents from a 

AD research 

registry at the 

University of 

Washington 

recruited from 

social service 

agencies, 

advertisements in 

ethnic 

newspapers and 

enrolled study 

participants. 

(48% Asian 

American; 22% 

African 

American; 17% 

Hispanic; 7% 

white non-

Hispanic; 6% 

Native 

American/other) 

 

Cognitively 

unimpaired 

n=140; 

cognitively 

impaired n=231 

 

Age: Unknown 

 

Participants with 

dementia were 

Inter-rater 

reliability: for the 

Mini-Cog averaged 

greater than 95%  

MMSE and CASI 

derived MMSE 

correlated 99% (in a 

subset, n=75) 

 

Cognitive impaired 

(CDR = 0.5 - > 3)  vs 

normal:   

 

The MMSE and Mini-

Cog identified 77% of 

cognitively impaired 

participants  

 

MMSE: 

Cut off 23 

Accuracy: 81% 

False Positives: 16% 

 

Mini-Cog (at published 

cut off, see article 

below) 

False Positives: 17% 

Accuracy: 83%  

 

Detection (sensitivity) 

rates: 

Dementia probable AD 

(n=112) 

Mini-Cog: 99% 

MMSE: 95% 

(significantly different 

p=0.5) 

 

MCI (n=71): 

Mini-Cog: 55% 

MMSE: 51% 

 

AD & VaD (n=22): 

Mini-Cog: 91% 

MMSE: 91% 

 

VaD (n=15): 

Mini-Cog: 100% 

CDR stage-

specific means: 

 

CDR=0.0 

Mini-Cog: 3.9 ± 

1.2 

MMSE: 26.3 

±2.7 

 

CDR=0.5 

Mini-Cog: 2.5 

±1.4 

MMSE: 23.1 ± 

3.3 

 

CDR=1.0 

Mini-Cog: 1.2 

±1.2 

MMSE: 19.2 ± 

4.4 

 

CDR=2.0 

Mini-Cog: 0.22 ± 

0.6 

MMSE: 12.8 ± 

4.1 

 

CDR≥3 

Mini-Cog: 0 ± 0 

MMSE: 7.0 ± 3.8 

 

(CDR stages of 

dementia: 

0.0=Cognitively 

unimpaired, 

0.5=MCI, and 

1.7=dementia) 

 

 

No reference made to 

translations of tool or 

use of interpreters.   

Mini-Cog: CDR stage, 

etiology (AD vs. other 

dementia) and literacy 

predicted classification on 

the Mini-Cog. 

 

Non- and semiliterate 

participants with cognitive 

impairment true positives:  

92% 

Low literacy participants 

false positives: 27%  

 

MMSE: CDR stage and 

education predicted 

classification on the MMSE 

 

Non and semiliterate 

participants false positive 

rate: 64% 

Poorly educated participant 

false positive rate: 46% 

 

 

The DSM-IV 

and NINCDS-

ADRDA 

criteria for AD, 

research criteria 

for VaD, 

published 

criteria for 

Mixed, LBD, 

FLD. and the 

CDR were used 

to diagnose and 

classify 

participants. 

Compared to:  

CASI derived 

MMSE 

 

Interpreters 

used 

Also clinical 

reference paper: 

 

All dementia, 

AD, VaD, AD 

& VaD; other 

dementia. 
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older and had 

fewer years of 

education than 

cognitively 

unimpaired or 

MCI participants. 

(Mean age: 78 vs. 

73 and 74, 

respectively. 

Mean years of 

education: 8.5 vs. 

11.5 and 10.4, 

respectively) 

MMSE: 93% 

 

Other dementia (n=11): 

Mini-Cog: 82% 

MMSE: 100% 

 

Total (n=231) 

Mini-Cog: 84% 

MMSE: 81% 

31.  Rapp, S. R., Espeland, 

M. A., Hogan, P., 

Jones, B. N., & 

Dugan, E. (2003). 

Baseline experience 

with Modified Mini 

Mental State Exam: 

The Women’s Health 

Initiative Memory 

Study (WHIMS). 

Aging & Mental 

Health, 7(3), 217-223.  

Full 3MS in 

multiethnic 

sample from the 

USA 

 

Women recruited 

from the 

Hormone Trial of 

the Womern’s 

Health Initiative 

from centres 

around the USA 

participated in 

this study 

(n=7,480); 87% 

white and 536 

from other ethnic 

including African 

American, 

Hispanic/Latino 

and Asian/Pacific 

Islander 

 

Age: 65-80 years 

old 

  9% of 

participants had 

perfect scores 

Does not appear to use 

physically translated 

tools 

Baseline data:  

 

Higher mean scores were 

found among younger 

participants, those with 

more education, ‘White’ 

participants, those in a 

managerial/professional 

occupation, and participants 

reporting excellent health 

and no difficulties in 

activities of daily living. 

Even after adjustment for 

demographic factors and 

covariances they remained 

independently statistically 

significant (p<0.0001).  

Mean scores did not 

decreased systematically 

with age for African – 

American wormen but did 

with other ethnic groups.  

As education level 

increased difference in 

scores between ethnic 

groups diminished.  

 Interpreters 

assumed to be 

used 

 

32.  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 

survey. The Clinical 

Neuropsychologist,, 

13(4), 474-486 

Full CDT in English 

and Spanish  

(in New Mexico, 

USA) 

  

White Hispanic  

(n = 359) and 

non-Hispanic 

(n=438) 

community 

dwellers residing 

in New Mexico 

(randomly 

selected from a 

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 

consultant with 

expertise in New 

Mexico Spanish. All 

tools were pilot tested 

 

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 

between Hispanic and non-

Hispanic groups averaged 

0.25 SD for clock drawing 

 

Men preformed better than 

NA 

 

 

Unknown 

 

Translated 

Clock 

drawing by 

Goodglass & 

Kaplan (1983) 

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 

and >12 years) 

for all tests not 

just CDT. 
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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 

Most tests were back 

translated 

 

Bilingual examiners. 

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) 

33.  Arnold, B. R., 

Cuellar, I., & 

Guzman, N. (1998). 

Statistical and clinical 

evaluation of the 

Mattis Dementia 

Rating Scale – 

Spanish adaptation: 

An initial 

investigation. Journal 

of Gerontology: 

Psychological 

Sciences, 53B(6), 

P364-P369. 

Full MDRS in 

Spanish [MDRS-

SA]  

 

Participants were 

normal older 

Spanish dominant 

Mexican 

Americans 

residing in the 

Rio Grande 

Valley from two 

social outreach 

centres (n=102) 

and 20 

participants with 

neurological or 

neuropsychiatric 

disorders from 

the same two 

outreach centres 

or from a private 

psychiatric 

hospital. 

 

Age: 

Controls: 

M=71.33, 

SD=7.81 

Impaired: 

M=72.75, 

SD=8.33 

Internal 

consistency 

Nonimpaired total 

MDRS score: 

r=0.91 

Impaired total 

MDRS score: 

r=0.96 

Cut off: 98 

Sensitivity: 40% 

Specificity: 97% 

Accuracy: 75% 

 

Cut off: 105 (based on 

the 2 samples of 20 

participants) 

Sensitivity: 55% 

Specificity: 92% 

 

 

None reported Translation: Tool 

translated from English 

into Spanish. 

Vocabulary used 

considered low 

educational attainment 

and regional linguistic 

variations. Bilingual 

mental health 

professionals from 

Florida, Puerto Rico, 

Cuba, Mexico, Texas, 

Central America and 

South America 

linguistic backgrounds 

then independently 

assessed the tool. Two 

bilingual psychologists 

assessed suggestions 

made by the health 

professionals and 

appropriate 

modifications were 

made. 

 

The tool was piloted 

with 2 older Spanish-

speaking inpatients and 

further minor changes 

were made to the tool. 

 

20 participants from the 

non-impaired group were 

used to analyse group 

differences. 

 

Non-impaired participants 

had higher mean scores 

than impaired participants 

on all MDRS subscales 

(refer to article for 

statistics) and total MDRS 

score (non-impaired 

M=118.73, SD=10.37 vs. 

Impaired M=104.45, 

SD=21.47) when age, 

education, gender, and 

acculturation was 

controlled for. 

 

 

‘Cognitive 

impairment’ 

information was 

based on 

observation or 

interviewing the 

participant or a 

relative 

Currently 

unable to 

access 

however, 

author (BA) 

has a copy of 

the tool 
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34.  Loewenstein, D. A., 

Rubert, M. P., 

Argüelles, T., & 

Duara, R. (1995). 

Neuropsychological 

test performance and 

prediction of 

functional capacities 

among Spanish-

speaking and English-

speaking patients with 

dementia. Archives of 

Clinical 

Neuropsychology, 

10(2), 75-88. 

Full MMSE in 

SPanish 

 

Participants were 

English speaking 

(COB not 

provided; 

(n=127) and 

Spanish speaking 

patients who were 

(predominantly 

Cuban descent; 

n=56) with 

Alzheimer’s 

Disease evaluated 

by the Win 

Center for 

Alzheimer’s 

Disease and 

Memory 

Disorders, in 

Miami 

 

Age: 

English M=77.29 

(SD: ± 6.6) 

Spanish M=73.00 

(SD: ± 5.8) 

 

Education:  

English M=12.38 

(SD: ± 3.5) 

Spanish 

M=9.61(SD: ± 

5.3) 

None reported None reported None reported Translation: back 

translated using 

Brislin’s (1970; 1980) 

methodology, pretest 

translation and 

committee translation 

used.  Bilingual 

examiner used to 

administer test. 

Regional language 

differences in responses 

were accepted.  

Language: 

English speaking 

participants had higher 

MMSE scores than Spanish 

speaking participants 

(M=20.75, SD: 3.9 vs. 

M=19.11, SD: 4.7) 

(p=0.029) 

 

[Article predominately 

looking at various tests 

predicting particular 

functional task capacities.] 

NINCDS-

ADRDA 

criteria for 

probable or 

possible 

Alzheimer’s 

disease used 

Unable to 

access  

 

35.  Ortiz, I. E., LaRue, 

A., Romero, L. J., 

Sassaman, M. F., & 

Lindeman, R. D. 

(1997). Comparison 

of cultural bias in two 

cognitive screening 

instruments in elderly 

Hispanic patients in 

New Mexico. Am J 

Geriatr Psychiatry, 5, 

333-338. 

Full MMSE in 

Spanish 

 

Participants were 

Hispanic and non 

Hispanic white 

older people 

listed on the 

Health Care 

Financing 

Authority list of 

Medicare 

recipients 

residing in New 

Mexico (n=783) 

 

77% were 

interviewed in 

None reported MMSE cut off < 23 

 

Fuld Object-Memory 

Exam (FULD) cut off 

<4 

None reported Translation: Translated 

into New Mexico 

dialect by a team that 

included a linguist, a 

physician, and health 

care providers.  Also 

pilot tested (n-=/r) for 

accuracy & 

equivalency. Hispanic 

subjects interviewed by 

Spanish- speaking 

interviewers and 

interviewed in language 

of preference. 

Age (odds ration=1.11), 

less education (odds 

ratio=1.39) and income 

(odds ratio 2.98) all 

predicted MMSE scores. 

 

Logistic regression showed 

no ethnicity differences 

once age, education and 

income were controlled for. 

 

Language: 

In a logistic regression 

using Spanish sample only 

found increased use of 

Spanish in everyday 

speaking resulted in lower 

MMSE scores 

<23 on the 

MMSE and <4 

on the Fuld 

Object-Memory 

Exam (FULD) 

suggested 

impairment  

 

[also compared 

to the FULD] 

Unable to 

access  
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English, 16% in 

Spanish and 7% 

in a combination 

of English and 

Spanish 

 

Education and 

income were 

lower in the 

Hispanic group 

 

Age: 65 years and 

older 

36.  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 

 

Age: 

   Refers to the Spanish 

version of the Folstein 

MMSE but does not 

articulate which version 

and also refers to 

language of 

administration 

A very complicated article 

that seems to be indicating 

that the different versions 

(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.  

 Pre-existing 

tool used - 

Unable to 

access 

original tool 

 

37.  Mungas, D., Marshall, 

S. C., Weldon, M., 

Hann, M., & Reed, B. 

R. (1996). Age and 

education correction 

of Mini-Mental State 

Examination for 

English – and 

Spanish-speaking 

elderly. Neurology, 

46(3), 700-706. 

Full MMSE and an 

adjusted MMSE 

(MMSAdj) in 

Spanish 

 

Participants were 

recruited a 

population based 

(door to door 

survey) 

community 

sample from 

Sacramento 

Country (n=590; 

46.6% Hispanics 

predominantly 

from Mexican 

backgrounds, and  

53.4% non-

Hispanics) and an 

independent 

sample of patients 

with dementia 

from the 

California 

Alzheimer’s 

None reported Sensitivity and 

specificity for cut off 

points from 15/16- 

26/27 are listed in the 

article for ethnicity and 

education level (only 

data for cut off 23/24 

listed here) 

 

Patient Sample: by 

Education:  

Cut off 23/24 

 

MMSE 

Education ≤ 8 

Sensitivity: 91.8% 

Specificity: 76.2% 

Education > 8 

Sensitivity: 81.8% 

Specificity: 94.4% 

Total 

Sensitivity: 84.4% 

Specificity: 89.9% 

 

MMSAdj 

Education ≤ 8 

None reported  English Versions used: 

The California 

Alzheimer’s Disease 

Diagnostic and 

Treatment Centre’s 

standardised version 

used. If participants 

could not read the 

command “close your 

eyes” the question was 

replaced with asking 

the participants to copy 

what a line drawing of 

a person closing their 

eyes was doing. 

Spelling world 

backwards was used 

instead of the serial 7’s 

item. 

 

Translation: Translted 

and back translated the 

version above with the 

above modifications, 

and that below. 

 

Community Sample: 

Education and age 

predicted MMSE scores. 

 

MMSE scores differed 

between groups based on 

ethnic status and language 

of tool administration. They 

did not differ on MMSAdj 

scores. However the 

number of participants 

scoring below the cut off 

line at the 20% (23/24 cut 

off) and 30% (25/26 cut 

off) percentiles was larger 

for both Hispanic groups 

than non-Hispanics using 

the MMSAdj scores. 

 

Patient Sample:  

Greater stability in 

sensitivity and specificity 

for different levels of 

education and ethnic groups 

in the MMSAdj than the 

MMSE. Education 

DSM-III-R  Unable to 

access 

 



A review of available translated cognitive assessment tools for older people from culturally and linguistically diverse (CALD) backgrounds, Attachment 2  Studies conducted in or involving a Western Country 
 

 

 # 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  

Disease 

Diagnostic and 

Treatment 

Centres , which 

included low and 

high education 

groups, whites, 

Hispanics, and 

blacks (n=2,983) 

 

Age:  

Community 

sample 60-105 

years old, M = 

71.3, SD: 7.8  

 

Community 

sample: 

Age and 

education levels 

differed between 

ethnic status and 

language of test 

administration 

groups. 

 

Sensitivity: 82.6% 

Specificity: 90.2% 

Education > 8 

Sensitivity: 85.2% 

Specificity: 86.7% 

Total 

Sensitivity: 84.5% 

Specificity: 87.4% 

 

Patient Sample by : 

Ethnicity 

Cut off 23/24 

 

MMSE 

White 

Sensitivity: 82.3% 

Specificity: 94.0% 

Hispanic 

Sensitivity: 91.0% 

Specificity: 76.6% 

Black 

Sensitivity: 95.1% 

Specificity: 90.9% 

Total 

Sensitivity: 84.2% 

Specificity: 90.5% 

 

MMSAdj 

White 

Sensitivity: 83.3% 

Specificity: 85.8% 

Hispanic 

Sensitivity: 85.8% 

Specificity: 93.3% 

Black 

Sensitivity: 91.5% 

Specificity: 100% 

Total 

Sensitivity: 84.3% 

Specificity: 88.0% 

Modifications: “no ifs, 

ands or buts” replaced 

with “si no sube, baja” 

 

MMSAdj: MMSE 

adusted score: Raw 

scores are corrected 

based on predicted 

scores at age 70 and 12 

years of education. 

MMSAdj = Raw 

MMSE minus (0.471 

times [Education 12]) 

plus (0.131 times [Age 

70]).  They include a 

table with scores 

correcting for both 

education and age: add 

the raw score to the 

corrected score. 

differences in were still 

present at the 30
th
 and 50

th
 

percentile cut off point for 

the MMSAdj.  For those 

with no dementia, ethnic 

group differences were 

significant (p<0.001) for 

the raw but not adjusted 

MMS. 

38.  Chan, A. S., Choi, 

M.-K., & Salmon, D. 

P. (2001). The effects 

of age, education, and 

gender on the Mattis 

Dementia Rating 

Scale performance of 

elderly Chinese and 

American individuals. 

(2001). Journal of 

Gerontology: 

Psychological 

Sciences, 56B(6), 

Full MDRS in 

Chinese (Hong 

Kong and USA) 

 

Participants were 

cognitively intact 

older community 

volunteers from a 

recreational 

centre in Hong 

Kong (n=104) 

and cognitively 

intact older 

None reported None reported None reported Chinese MDRS: Direct 

translation from 

English that was 

reviewed by a second 

translator and 

adjustments made with 

approval of a 3
rd

 

translator. A bilingual 

neuropsychologist 

suggested culturally 

appropriate 

modifications to the 

test. The tool was 

Age and education were 

related to MDRS scores in 

both groups.  

 

Cultural differences 

between groups: 

Participants from America 

scored better on total 

MDRS scores (M=138.85, 

SD=3.72 vs. M=132.30, 

SD=8.51) and 

initiation/preservation 

(M=36.06, SD=1.91 vs. 

NA Unable to 

access 

 

Changes to 

the tool 

highlighted in 

the article.  
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P356-P363. volunteers from a 

longitudinal study 

of dementia in 

San Diego (& 

included spouses 

(n=150) 

 

Mean Age (SD) 

Chinese: 71.14 

(7.07) 

American: 72.38 

(6.61) 

 

American 

participants had a 

higher number of 

years of 

education than 

Chinese 

participants 

(M=15.08, 

SD=3.04 vs. 

M=7.44, 

SD=5.38) 

piloted with 5 

undergraduate students. 

 

Modifications: 

1. Attention 

subtest: The 

number 7 was 

substituted for 

the letter A. 

2. Conceptualisa

tion 

differences 

subscale: ‘Cat, 

dog, face’ 

used instead 

of ‘cat, dog, 

car’ and ‘Fish, 

car, ship’ used 

instead of 

‘fish, car, 

train’ 

3. Memory 

orientation 

subscale: 

Changed to 

match societal 

background eg 

the recall of 

the names of 

the Hong 

Kong Special 

Administratio

n Region used 

instead of the 

name of the 

President of 

the United 

States. 

(Justifications 

highlighted in 

article) 

All items were 

administered to all 

participants. 

M=32.57, SD=5.34), 

conceptualisation 

(M=36.91, SD=2.28 vs. 

M=35.02, SD=3.97), and 

memory (M=24.15, 

SD=1.09 vs. M=22.99, 

SD=1.87) subscales than 

Chinese participants. 

 

When participants were 

matched on age, education 

and total MDRS scores 

(n=54, per group) Chinese 

participants scored better 

on the construction 

subscale than Americans 

(M=5.98, SD=0.14 vs. 

M=5.57, SD=0.61), while 

Americans scored better 

than Chinese participants 

on the 

Initiation/Perseveration 

(M=36.10, SD=2.15 vs. 

M=34.45, SD=3.84) and 

memory (M=24.14, 

SD=1.02 vs. M=23.57, 

SD=1.32) subscales 

 

No difference in gender 

within either the American 

or Chinese groups on mean 

MDRS scores were found 

when age and education 

matched groups were 

compared 

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 

 


