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Abstract.
Background: Cognitive screening tools are important in the detection of dementia, including Alzheimer’s disease; however,
they may contain cultural biases.
Objective: This review examines culture-fair cognitive screening tools and evaluates their screening accuracy, strengths, and
limitations.
Methods: Medline, Embase, PsychINFO and CINAHL were searched. The protocol was registered on PROSPERO
(CRD42021288776). Included studies used a culture-fair tool to assess cognition in older adults from varying ethnicities.
Narrative synthesis was conducted.
Results: 28 studies were included assessing eleven different tools. The Rowland Universal Dementia Assessment Scale
(RUDAS) was as accurate as the Mini-Mental State Examination (MMSE) (AUC 0.62-0.93), with a similar sensitivity
(52–94%) and better specificity (70–98%), and the Multicultural Cognitive Examination (MCE) had improved screening
accuracy (AUC 0.99) compared to RUDAS (AUC 0.92). The Visual Cognitive Assessment Test (VCAT) was equivalent to
MMSE (AUC 0.84–0.91). The Kimberley Indigenous Cognitive Assessment tool (KICA) had AUC of 0.93–0.95; sensitivity
of 90.6%, specificity 92.6%.
Conclusions: The RUDAS, KICA and VCAT were superior to MMSE for screening dementia in ethnic minorities. Other
tools also showed good screening accuracy. Further research should be done to validate tools in different populations.
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INTRODUCTION

Dementia affects approximately 500,000 people in
the UK with profound socioeconomic implications;
the care of people living with dementia is estimated
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to cost up to £14.93 billion annually, exceeding the
cost of stroke, heart disease, and cancer combined [1].
While the number of people living with dementia in
the UK is expected to double by 2050, prevalence
among ethnic minority communities is expected to
increase sevenfold [2]. Commonly used cognitive
assessment tools include the Addenbrooke’s Cog-
nitive Examination (ACE III), Mini-Mental State
Examination (MMSE), and the Montreal Cogni-
tive Assessment (MoCA), which have been shown
to be helpful in aiding diagnosis of dementia [3].
However, these tools were created for “Western”
populations and a multitude of studies have demon-
strated that performance is significantly influenced
by age, educational status, ethnicity, and language
[3–5], thus resulting in poor test accuracy for non-
Caucasian patients [6]. Comprehensive and accurate
cognitive assessment is very important in the workup
for dementia. For example, it can inform referral to
other members of the multi-disciplinary team such
as speech and language, or occupational therapy,
monitor longitudinally cognitive changes and guide
pharmacological and social interventions. Under-
diagnosis of dementia can have negative implications
including inadequate support and delayed use of
anti-dementia drugs, which may reduce the efficacy
even during the earliest stages of Alzheimer’s disease
[7]. There are also negative implications of over-
diagnosis, which can lead to unnecessary anxiety,
and implications for driving, work, and insurance.
Moreover, the accurate identification of mild cogni-
tive impairment is essential to the advancement of
preventive and therapeutic research.

Attempts to translate or adapt commonly used cog-
nitive tests have been explored, however these still
pose issues [8]. For example, repetition of the English
idiom “no ifs, ands, or buts” used in the MMSE
does not maintain the same level of linguistic dif-
ficulty, test of fluency or cultural relevance upon
translation. Ethnic disparities in performance during
neuropsychological testing have long been recog-
nized, regardless of socioeconomic status or level
of education [9]. Such findings are attributed to an
over-reliance of these tools on cultural norms and lan-
guage [10]. A variety of cognitive assessments have
been developed for specific populations. However, at
present there is no universal gold standard tool for the
diagnosis of cognitive impairment in ethnic minority
groups. A culture-free test are test which is devoid of
all culture-related content, which can be very diffi-
cult to achieve. In contrast, a culture fair test is a test
designed to reduce the influence of cultural elements

and therefore provide an accurate assessment without
favoring any one culture [11].

Thus far, there has not been an up-to-date review
comparing the variety of available culture-fair cog-
nitive screening tools. This systematic review aims
to determine the commonly used culture-fair cogni-
tive screening tools and evaluate their test accuracy,
strengths, and limitations.

MATERIALS AND METHODS

Search

This review was reported in accordance with the
PRISMA guidance for reporting systematic reviews
and a PRISMA checklist is included in the Sup-
plementary Material. Medline, Embase, PsychINFO,
and CINAHL databases were searched from incep-
tion using the search strategy presented in the
Supplementary Material. The search strategy was
developed in conjunction with a librarian at the
Leicestershire Partnership Trust (LH). The search
was completed in November 2021 and updated in July
2023. No additional studies were found in the second
search in July 2023. Included articles were published
in any year and there was no restriction on time. Ref-
erence lists of included articles and citation indices
were screened for additional relevant material. Only
adult human studies where patient data could be suc-
cessfully extracted were considered. Included studies
had to use a cognitive screening tool, however, were
not limited to a specific cognitive test and included
neuropsychological test batteries. Abstracts, confer-
ence papers, posters, translated or adapted tools,
adapted for specific populations, or studies reporting
on less than five subjects were excluded. The review
protocol was registered on PROSPERO prior to com-
mencement of the review (CRD42021288776). The
PRISMA flow diagram is presented in Fig. 1, to
outline the papers identified through the database
searches.

Study selection

Included studies were not limited by study design,
with inclusion of randomized controlled trials, non-
controlled trials, case control, and cross-sectional
studies. Systematic and narrative reviews were
excluded, however, analyzed as sources for potential
references. We included studies which used a culture-
fair or culture-free cognitive tool to assess cognition
in healthy adults or older adults with dementia (over
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Fig. 1. Prisma flow diagram.

65 years old), from varying ethnicities. Studies were
excluded if they used translated versions of widely
used validated tools, cognitive tests which were not
specified to be culture-free or culture-fair, tools which
were too time consuming in a clinical setting such
as outpatient clinics (for example those taking over
an hour), namely neuropsychological batteries, and
tools which were too brief and not designed for out-
patient settings, for example tools designed for quick
assessment at the bedside or in emergency depart-
ments, or included a small number of participants
(<10). Studies were screened on title and abstract and
then by full text by two independent reviewers (TC,
SS). Disagreements were resolved internally, with an
option of a third reviewer (LB).

Data extraction, quality assessment, and data
analysis

Data were extracted into Microsoft Excel by one
reviewer (TC), and a second reviewer independently
checked 20% (SS). No discrepancies in numerical
data were found. Quality assessments were indepen-
dently conducted by two reviewers (TC, SS), using
the QADAS II tool [12]. Disagreements were inter-
nally resolved between the two reviewers. The only
group with adequate data for a meta-analysis were
studies examining the Rowland Universal Dementia

Assessment Scale (RUDAS), and this has published
recently [13]. There was insufficient data for a fur-
ther meta-analysis and so a narrative synthesis was
conducted of all included studies.

RESULTS

The search strategy identified 5,865 articles, with
4,040 remaining after duplicates were removed
(Fig. 1). An additional four studies were found
through manual search of the references. A total of
92 full texts were identified based on initial screen-
ing of abstracts and 28 studies were included in the
review. As described in Table 1, studies took place
in multiple countries including Singapore, Malaysia,
Indonesia, Philippines, Netherlands, Tunisia, Ger-
many, Belgium, Denmark, Sweden, Norway, Greece,
India, Taiwan, Israel, Japan, USA, Nigeria, Jamaica,
Canada, Latin America, Chine, Africa, Australia,
Spain, and Tanzania. There were 18 test accuracy
studies, seven cross sectional studies, one normative
data study and one longitudinal study. Six studies
were multicenter. The studies ranged between local
community, general practice, outpatient memory
clinic, geriatric rehabilitation, and inpatient settings.
Mean age of participants ranged between 65–80 years
old.
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Table 1
Study characteristics of included studies

Author,
Year

Country Tool
Used

Type of
study

Reference
Test

Number of
participants

Number
with
dementia

Number
controls

Mean
age
demen-
tia

Mean
age
controls

Sex Education
mean age

Setting Results

Low et al.,
2020 [6]

Singapore VCAT Diagnostic
accuracy

MMSE 471 121 233 HC
117 MCI

70.25 HC
61.47
(7.19)
MCI
63.28
(9.05)

F=285
M = 186

AD 8.39
(5.09)
MCI 11.48
(4.54)
HC 12.36
(3.76)

Outpatient
memory
clinic

The VCAT AUC = 0.84 (95%
CI = 0.79–0.89)
MMSE AUC = 0.76 (95%
CI = 0.70–0.82)
MoCA AUC = 0.81 (95%
CI = 0.76–0.87).
The optimal cut off was ≤ 24 with
a specificity of 0.71and a
sensitivity of 0.75.

Lim et al.,
2018 [29]

Singapore,
Malaysia,
Indonesia
and
Philippines

VCAT Multicenter
Diagnostic
accuracy

None 284 120 164 69.38
(9.51)

66.88
(8.09)

F=216
M = 146

AD 11.39
(3.84)
HC 11.60
(3.75)

Memory
clinic

MoCA AUC = 0.91 (95% CI
0.88–0.95)
VCAT AUC = 0.91, (95%
CI = 0.87–0.94)

Goudsmit
et al.,
2017 [30]

Netherlands CCD Diagnostic
accuracy

None 108 54 54 77 y
(total)

- F=60
M = 48

- GP ROC analysis, CCD has high
predictive validity for dementia
(sensitivity = 85%,
specificity = 89%).
AUC per test, ranged from 0.85
(sun-moon test part A) to 0.95
(objects test, part b).

Bellaj et
al., 2017
[31]

Tunisia DSB-
100

Diagnostic
accuracy

None 201 42 159 69.38
(7.75)

67.8
(7.25)

F=108
M = 93

AD 5.93
(6.84)
HC 5.47
(6.64)

- Test-retest correlation coefficients
were high for both patients
(r = 0.81, p < 0.001) and healthy
matched controls (r = 0.87,
p < 0.001)

Nielsen et
al., 2019
[19]

Germany,
Belgium,
Denmark,
Sweden,
Norway,
Greece

MCE Multicenter
Diagnostic
accuracy

RUDAS 189 66 123 76.7
(6.8)

74.9
(6.9)

F=107
M = 82

Dementia
7.6 (5.8)
Control 8.8
(5.9)

Outpatient
memory
clinics and
Community

MCE AUC = 0.99
RUDAS alone AUC = 0.92

Chopra et
al., 2018
[32]

India NEST Cross
sectional
study

HMSE 406 180 226 - - F=104
M = 302

- - NEST optimal cut off, through
ROC analysis, was three or more
errors, sensitivity 94%, specificity
60%.
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Thajeb et
al., 2006
[33]

Taiwan MMT Cross-
sectional
study

None 161 61 vascular
dementia

50
Indonesian
50
Taiwanese/
Chinese

- - F=51
M = 49

- Outpatients MMT scores with vascular
dementia significantly lower than
healthy controls (p < 0.001).
MMT lower in healthy subjects
with low level of education,
regardless of ethnic background
(p < 0.001).
Cut off of 33/55, sensitivity (98%)
and positive predictive value 94%.

Ritchie et
al., 1989
[34]

Israel Iowa
screen-
ing
test

Diagnostic
accuracy

None 78 32 46 - - - - - Iowa test sensitivity = 85%,
specificity = 66% in Israeli
sample. American sample
sensitivity = 85%,
specificity = 91%

Wolfe et
al., 1992
[35]

Japan CCCE Diagnostic
accuracy

None 185 108 77 71.4
(8.7)

68.4
(8.9)

F=102
M = 83

- Inpatients
and
outpatients

CCCE sensitivity = 88%,
specificity = 97%

Kua et al.,
1992 [36]

Singapore ECAQ Diagnostic
accuracy

Kahn’s
mental
status ques-
tionnaire

105 - - 72 - F=63
M = 42

- Community ECAQ has similar sensitivity
(0.85) and higher specificity
(0.91) to Kahn’s mental status
questionnaire.

Hall et al.,
2000 [22]

USA,
Nigeria,
Jamaica and
Canada

CSI-D Multicenter
Diagnostic
accuracy

None 5,237 – 5,237 74 (7) – F=3,297
M = 1,940

USA 9.6
(3.1)
Nigeria 0.8
(2.3)
Jamaica 5.2
(2.1)
Crees
reserve 2.2
(2.7)
Winnipeg
9.2 (4.1)

In all sites, other than Jamaica,
correlation coefficients show
cognitive scores were correlated
with years of education. CSI-D
produces better sensitivity and
specificity for dementia, however,
can be affected by education (9%
of variance).

Prince et
al., 2011
[23]

Latin
America,
India and
China

BRIEF
CSI-D

Multicenter
Cross
sectional
study

None 15,022 – – – – – – – The AUC for brief CSI-D
range = 0.88-0.92 across
countries.
The optimal cut off points were
the same for all regions, five or
less to favor specificity or six or
less to favor sensitivity.

(Continued)
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Table 1
(Continued)

Author,
Year

Country Tool
Used

Type of
study

Reference
Test

Number of
participants

Number
with
dementia

Number
controls

Mean
age
demen-
tia

Mean
age
controls

Sex Education
mean age

Setting Results

Prince et
al., 2003
[21]

India,
China,
Africa, Latin
America

CSI-D Multicenter
cross
sectional
study

None 2,885 729 2,156 – – – – Community Sensitivity India = 96%,
China = 90%, Latin
America = 90%, Nigeria = 100%.

Nielsen et
al., 2019
[19]

Germany,
Belgium,
Denmark,
Sweden,
Norway,
Greece

RUDAS Multicenter
cross
sectional,
diagnostic
accuracy

421 80 361 75 (8.8) 69.4
(9.7)

F=159
M = 121

AD 7.6 (5.6)
HC 8.1 (5.7

Community
and memory
clinics

RUDAS whole sample
AUC = 0.93
AUC mild dementia = 0.89
AUC native-born=0.91
AUC immigrant born = 0.95

Celik et
al., 2021
[38]

Germany RUDAS Cross-
sectional
study

MMSE 65 45 20 Native
born
Turkish
70.33
(7.73)
Turkish
immi-
grant
71.62
(7.41)

74.7
(7.5)

F=45
M = 20

Dementia
Turkish 8.13
(4.11)
Turkish
immigrant
7.05 (4.44)
Controls 11
(4.09)

Outpatient
memory
clinics

RUDAS score for native born
Turkish = 9.63, Turkish
immigrant = 20.62 and
German = 20.75, p = 0.584.
MMSE scores for Turkish
native = 18.79, Turkish
immigrant = 17.90,
German = 21.60, p = 0.019.
Performance of MMSE was
significantly affected by
education in the Turkish
immigrant group (rs = 0.75,
p < 0.001); however, RUDAS was
not (rs = 0.15, p = 0.526)

Nielsen et
al., 2013
[20]

Denmark RUDAS Diagnostic
accuracy

MMSE 137 73 64 77
(71.5-
81)

61
(50.5-
70)

F=65
M = 72

Dementia
9.3 (3.6)
Other
patients 10.4
(3.7)

Outpatient
memory
clinics

RUDAS AUC = 0.84
MMSE AUC = 0.84 at a cut off
of < 24/30 for RUDAS
(sensitivity = 69%,
specificity = 80%) and < 25/30 for
MMSE (sensitivity = 76%,
specificity = 83%).

Emerson
et al.,
2019 [18]

Australia RUDAS Longitudinal
study

MoCA 102 - - - - - - Geriatric
rehabilita-
tion

RUDAS at a cut-off of < 23/30),
sensitivity = 52%,
specificity = 0.70.
MoCA at cut-off<18/30,
sensitivity = 57%,
specificity = 69%.
MoCA AUC = 0.69 RUDAS
AUC = 0.62.
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Mateos-
Alvarez et
al., 2017
[14]

Spain RUDAS Cross
sectional
study

MMSE 97 35 62 80.2
(5.6)

76.5
(5.6)

F=74
M = 23

AD 4 (11.4)
HC 11
(17.7)

Outpatients RUDAS AUC = 0.90 (95% CI
0.84-0.96)
MMSE was 0.89 (95% CI
0.82-0.95).
Optimal cut off for
RUDAS = 21/22,
sensitivity = 72%,
specificity = 70%.
Optimal cut of for
MMSE = 16/17, sensitivity = 85%,
specificity = 77% for ethnic
minority population

Nielsen et
al., 2012
[34]

Denmark RUDAS Cross
sectional

MMSE 76 - 76 - 61.6
(7.3)

F=43
M = 34

3.9 (3.9)
Years of
schooling

Community RUDAS mean score = 26.8 (SD
2.4)
MMSE mean score = 23.7
(SD4.3), with lower levels of
acculturation.
RUDAS scores were significantly
correlated by age (rho=-0.355,
p = 0.002), years of schooling
(rho = 0.420, p < 0.001) and
acculturation score (rho = 0.382,
p = 0.001) and not by gender.
MMSE scores were affected by
age, years of schooling,
acculturation score and gender.
Years of schooling affected scores
to a greater degree for MMSE
(44% of the variance) compared
to RUDAS (16% of the variance).

Basic et
al., 2009
[15]

Australia RUDAS Diagnostic
accuracy

MMSE,
GPCOG

151 58 HC 60
MCI 33

Range
59.7-
93.3

Range
HC
45.6-
89.8
MCI
65.1-
96.5

F=104
M = 47

AD 7 (6-8)
MCI 9
(5-10.5
HC 9 (5-12)

Outpatient
memory
clinics and
community

RUDAS is at least as accurate as
the MMSE and GPCGOG,
RUDAS is not influenced by
culture. The RUDAS AUC = 0.94
(0.88-0.97), MMSE = 0.93
(0.87-0.97)
GPCOG = 0.95 (0.89-0.98),
p > 0.05.
For the cut-off of < 23/30,
RUDAS sensitivity = 87%,
specificity = 90%

(Continued)
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Table 1
(Continued)

Author,
Year

Country Tool
Used

Type of
study

Reference
Test

Number of
participants

Number
with
dementia

Number
controls

Mean
age
demen-
tia

Mean
age
controls

Sex Education
mean age

Setting Results

Iype et al.,
2006 [17]

India RUDAS Diagnostic
accuracy

MMSE 108 58 50 65.ta07
(11.3)

65.1
(10.9)

- AD 5.59
(4.07)
HC 5)

Outpatient
dementia
clinics and
caregivers

RUDAS sensitivity = 88%.
Specificity = 76%
MMSE sensitivity = 90%,
Specificity = 48%
p < 0.001.
There were positive correlations
with years of formal education of
0.45 for RUDAS (p < 0.001) and
0.64 (p < 0.001) for MMSE.

Rowland
et al.,
2006 [16]

Australia RUDAS Diagnostic
accuracy

MMSE 111 63 HC 48
MCI 18

77.7
(8.6)

81.5
(7.5)

F=80
M = 31

AD 6 (1-9)
HC 6.5
(4-9.5)

Referrals to
aged care
team

RUDAS AUC = 0.92 (95% CI
0.85-0.96),
MMSE AUC.91, (95% CI
0.84-0.95), and cut offs were
RUDAS < 23 and MMSE < 25.

Storey et
al., 2004
[37]

Australia RUDAS Diagnostic
accuracy

None 90 45 45 81.4
(8.1)

78.1
(8.4)

F=70 M = 20 - Community RUDAS AUC = 0.95 (95% CI
0.88-0.98) with an optimal cut off
of 23 and sensitivity of 89%,
specificity of 98%.

Radford et
al., 2015
[27]

Australia RUDAS Diagnostic
accuracy

MMSE
mKICA

235 11
MCI 19

111 68.96
(7.16)
MCI
68.5
(6.94)

64.96
(5.16)

F=100
M = 135

8.04 (3.44),
MCI 8.77
(2.83) HC
10.01 (2.75)

Community The MMSE is an effective
cognitive screening tool in urban
Aboriginal populations. The
mKICA is a good alternative
when illiteracy, language or
cultural considerations deem it
appropriate. The RUDAS has
adequate validity in this
population. There was no
significant difference in AUCs
between the three tests. At the
standard cutoff points (of 24, 34,
and 23 respectively), MMSE
AUC = 0.94
MMSE = 0.93
RUDAS = 0.89
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Lo
Giudice et
al., 2006
[28]

Australia KICA Diagnostic
accuracy

None 70 27 HC 32
MCI 11

70.7
(8.1)

HC 73.6
(8.2)
MCI
70.9
(13.5)

F=40
M = 30

No
schooling
dementia 19
(70.4%), HC
18 (56.3%),
MCI 6
(54.5%)

Community KICA AUC = 0.95 (95% CI
0.87-1.00). At a cut off of 31/32
sensitivity = 90.6%,
specificity = 92.6% Three items of
KICA-COG (pension week, recall
and free recall with discriminant
factor coefficients of 0.34, 0.51,
and 0.71) were able to
successfully classify 85.7% of
participants as dementia or no
cognitive impairment.

Collingwood
et al.,
2014 [26]

Tanzania IDEA
and
IDEA-
IADL

Diagnostic
accuracy

None 417 130 387 F=253
M = 164

Community
across 6
Tanzanian
villages

The combined IDEA and
IDEA-IADL questionnaire
AUC = 0.94 (0.90–0.98),
IDEA alone AUC = 0.85
(0.78–0.92)
IDEA-IADL alone AUC = 0.90
(0.84–0.91).
Scores of < 7 indicated probable
dementia and 8-9 possible
dementia.

Gray et
al., 2014
[24]

Tanzania IDEA Diagnostic
accuracy

CSI-D 60 - - - - - - 70 years and
older
resident in 6
randomly
selected
villages

5 item IDEA AUC = 0.871
(0.77-0.98) with a cutoff of < 7
out of 12, sensitivity = 91.7%,
specificity = 61.7%.
7 item AUC = 0.786
(0.648-0.925), with a cut off
of < 6 out of 9, sensitivity 91.7%,
specificity 38.3%

(Continued)
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(Continued)

Author,
Year

Country Tool
Used

Type of
study

Reference
Test

Number of
participants

Number
with
dementia

Number
controls

Mean
age
demen-
tia

Mean
age
controls

Sex Education
mean age

Setting Results

Gray et
al., 2021
[25]

Tanzania IDEA Normative
data

None 4,128 Tanzania
105

F=2,400
M = 1,728

1,515 with
no formal
education,
1,180 with
1–4 years
primary
school,
1,211 5–7
years of
primary
school, 230
secondary
school or
higher

Community
across 12
villages of
Tanzania
and Nigeria

The 50th decile values for IDEA
were 13 (60–64 y) vs. 8/9 (above
85 y), 10–11 uneducated vs. 13
primary educated, and 11/12 in
females vs. 13 in males. The
normative values for 10-word list
delayed recall and categorical
verbal fluency varied with
education [i.e., delayed recall
mean 2.8 [standard deviation (SD)
1.7] uneducated vs. 4.2 (SD 1.2)
secondary educated; verbal
fluency mean 9.2 (SD 4.8)
uneducated vs. 12.2 (SD 4.3)
secondary educated], substantially
lower than published high-income
country values.

VCAT, Visual Cognitive Assessment Test; MMSE, Mini-Mental State Examination; HC, healthy controls; MCI, mild cognitive impairment; F, female; M, male; AD, Alzheimer’s disease; AUC,
area under the curve; MoCA, Montreal Cognitive Assessment; CCD, Cross-Cultural Dementia Screening; ROC, receiver operating characteristic curve; DSB-100, Development of the Dementia
Screening Battery-100; MCE, Multicultural Cognitive Examination; RUDAS, Rowland Universal Dementia Assessment Scale; NEST, Neuropsychological Evaluation Screening tool; HMSE,
Hindi Mental State Examination; MMT, Modified Mini Mental Test; CCCE, Cross-cultural cognitive examination; ECAQ, Elderly Cognitive Assessment Questionnaire; CSI-D, Community
Screening Instrument for Dementia; GPCOG, General Practitioner Assessment of Cognition; KICA/mKICA, Kimberley Indigenous Cognitive Assessment Tool/modified Kimberley Indigenous
Cognitive Assessment; IDEA, Identification of Dementia in Elderly Africans.
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Eleven studies assessed RUDAS as the primary
cognitive tool, of which nine studies used MMSE
or MoCA as reference tests. RUDAS was found to
be as accurate as the MMSE [14–16], with a simi-
lar sensitivity (range: 52–94%) and better specificity
(range: 70%–98%) [17]. Area under the curve (AUC)
values reported ranged between 0.62 [18] to 0.93
[19]. The majority of studies showed that RUDAS
scores were found to be uninfluenced by education
[16], language [16, 20], and sex [16]; however, three
studies identified that RUDAS scores were influenced
by education, as highlighted in Table 2 [14, 17, 19].
Nielsen et al. (2013) established it to be superior to
MMSE, for use in an older multicultural population
[20].

The remaining seventeen studies analyzed an
array of other cognitive tests; three studies used
the Community Screening Instrument for Dementia
(CSI-D) [21–23], three studies used the Identifi-
cation of Dementia in Elderly Africans (IDEA)
[24–26], two studies for the Kimberley Indige-
nous Cognitive Assessment tool (KICA) [27, 28],
two studies used the Visual Cognitive Assessment
Test (VCAT) [6, 29], and there was one study
each for the Cross-Cultural Dementia Screening
(CCD) [30], Dementia screening battery (DSB-100)
[31], Multicultural Cognitive Examination (MCE)
[20], Neuropsychological Evaluation Screening tool
(NEST) [32], Modified Mini Mental Test (MMT)
[33], Iowa screening test [34], Cross-cultural cog-
nitive examination (CCCE) [35], and the Elderly
Cognitive Assessment Questionnaire (ECAQ) [36].
Sensitivity testing demonstrated NEST had better
sensitivity compared to the Hindi Mental State Exam-
ination (HMSE) at all educational levels (94.8%)
[32]. CSI-D had good sensitivity across different
countries and the brief version of the full CSI-D
shared favorable culture-fair screening properties of
the full assessment [21]. The Iowa test, ECAQ and
CCCE showed similar sensitivity of 85%, 85.3% and
88% respectively [34–36]. In terms of specificity of
dementia identification, Iowa test had 66%, CCCE
showed 97.4% and ECAQ 91.5% [34–36]. VCAT
had good construct validity and good internal con-
sistency [6] and was not affected by age, years of
education, race, or employment, whereas MoCA was
[29]. Receiver operating characteristic (ROC) analy-
sis found VCAT to be equivalent or more effective to
the MMSE and MoCA (AUC 0.84–0.91) [6, 29] and
CCD to have high predictive validity for dementia
(AUC 0.85–0.95, sensitivity 85%, specificity 89%)
[30]. CCD showed no differences between the eth-

nic groups after adjusting for age and education [30].
MCE had significantly improved test accuracy (AUC
0.99) compared with using the RUDAS alone (AUC
0.92) [19]. The KICA showed good test accuracy
based upon AUC scores of 0.93 and 0.95 [27, 28]
with a sensitivity of 90.6% and specificity 92.6% [28].
The IDEA had an AUC of 0.78–0.87 [24, 26] which
was improved in combination with the IDEA-IADL
to 0.94 [26]. The MMT was useful in specifically
testing for vascular dementia, however, was affected
by educational level [30] and DSB-100 was valid
in a Tunisian elderly population [31]. As detailed
in Table 2, the DSB-100 was found to be affected
by education level. The CSI-D, brief-CSI-D, CCD,
and VCAT were found to have little effect of educa-
tional level. The RUDAS, VCAT, and Iowa screening
test were all found to be acceptable to patients. The
Iowa screening test, NEST, and ECAQ were all quick
to administer (under 15 min). Many studies assessed
the accuracy of tools at different cut off points [6,
14–16, 18, 20, 23, 24, 27, 28, 33]. Cut off for IDEA
was quoted as < 7 out of 12 for the 5-item instrument,
or < 6 out of 9 for the 7-item instrument [24]. Opti-
mal cut off to detect cognitive impairment was ≤ 24.
Optimal cut off for the KICA was quoted as 31/32
(KICA) and 34 [27]. RUDAS cut offs varied from
21 [14–16, 18, 19, 27] to 24 [19]. Cut off for CSI-D
was five or less to favor specificity or six or less to
favor sensitivity [23] and for MMT was 33/55 [33].
Optimal cut off for NEST was three or more errors
[32].

Risk of bias assessment

The majority of studies showed low risk of bias,
yet there were a few studies deemed to be high risk
on domains such as reference standards [30, 35], flow
and timing [19, 22, 30, 34, 37], patient selection [14,
23], and Index test [33, 34].

DISCUSSION

Our systematic review highlights that there have
been multiple attempts across various countries to
create a culture-fair cognitive assessment tool. The
need for such a tool has been widely recognized and
there have been numerous studies highlighting the
shortcomings of the currently used cognitive assess-
ment tools in screening for cognitive impairment
in multicultural populations [3–5]. We propose the
universal use of cognitive assessment tools free of
cultural bias as a practical approach for memory
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Table 2
Details including strengths and limitations of included cognitive screening tools

Type of
tool

Time to
administer

Number of items Cognition testing Limitations Strengths

RUDAS 7–20 min Six items • Body orientation
• Praxis
• Drawing
• Judgment
• Memory
• Language

• May be affected by education,
may need to be
education-adjusted [16, 17, 19]

• Requires minimal training [19]
• Relatively unaffected by gender,

cultural background, and language use
[39]

• Well accepted by interviewees [16]
• Easily translated into other languages

without change in format [37]
• Assesses impairment in frontal lobe

and executive functioning [17]
VCAT 15 min [29] Five items [6] • Memory

• executive function
• visuospatial function
• attention
• semantic knowledge

• Language neutral without need for
translation [29]

• Can identify early cognitive
impairment [29]

• Interviewees found the instructions
easy to understand [29].

CCD 20 min Three items • Memory
• Mental speed and inhibition
• Mental speed and divided attention [30]

• Currently available in six
languages

• Requires well trained
examiners [30]

• Can be administered without the
experimenter speaking patient’s
language.

• minimal verbal response only
behavioral responses such as pointing
[30]

DSB-100 15-20 min [31] Ten subtests [31] • Memory
• Executive functions
• Praxia
• Language
• Attention
• Visuospatial functions [31]

• Scores impacted by education
and literacy levels [31]

• Easily adaptable to western and
non-western cultures

• Allows the clinician to differentiate
between dementia subtypes [31].

CSI-D/
Brief
CSI-D

30 min [22] Six domains [22] • Memory
• Abstract thinking
• Judgement
• Higher cortical functioning
• Personality changes
• Functioning at work and in social

relationships [22]

• The total score requires
information from close relative,
who must therefore be reliable
to avoid skewed scores [22]

• Brief CSI-D needs further
validation in primary care
setting [16]

• Includes interview with the patient and
close relative which provides insight
into daily functioning of the individual
[22].

• The brief CSI-D can be administered in
5 min [16].
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MCE 15-20 min [19] Four domains [19] • Incorporates RUDAS and expands on:
• Memory
• Verbal fluency
• Visuospatial function [19]

• Clinical utility not yet validated
[19]

• Interpreter not necessary to administer
test

• Applied in over 20 languages without
change of content

• No specialized training required to
administer test [19]

NEST 5 min [32] Six domains [32] • Immediate recall
• Verbal fluency
• Abstraction
• Executive functioning
• Visual-constructional ability
• Delayed recall [32]

• Requires basic training
• Intended as a screening tool not

diagnosis [32]

• Easily translated into various languages
• Requires minimal time to administer

[32]

MMT 16 min [33] Five subsets [33] • Orientation
• Attention, right–left discrimination,

speech, and calculation
• Immediate recall, and recent and

remote memory retrieval
• Praxis
• Visuospatial orientation, agnosia,

hemianopsia, and visual hemineglect
[33]

• Only trialed for screening
patients with vascular dementia

• Scores impacted by education
level [33]

• Design is short and simple to
administer

• Scores unaffected by ethnicity or sex
[33]

Iowa
Screening
test

15 min [34] Three subsets [34] • Temporal orientation
• Controlled oral word association
• Visual retention test [34]

• Screening tool not diagnostic
test [34]

• Interpreter may be required for
administration [34]

• Provides insight into functional ability
[34]

• Brief to administer [34]
• Acceptable to patients [34]

CCCE 25 min [35] Eight domains
[35]

• Attention/ concentration
• Orientation
• Verbal memory
• Visual memory
• Visuo-constructional abilities
• Language
• Psychomotor speed
• Abstract reasoning/ problem solving

[35]

• Training required for
administration of tool [35]

• Two elements to the test with a
screening tool and diagnostic
component.

• Includes non-performance information
such as behavioral observations,
psychiatric observations, and activities
of daily living [35]

ECAQ Less than
10 min [36]

Ten items
assessing three
domains [36]

• Cognitive function
• Memory
• Orientation and information [36]

• Quick screening tool not
diagnostic test [36]

• Appropriate tool for elderly patients,
removing generational biases [36]

(Continued)
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Table 2
(Continued)

Type of
tool

Time to
administer

Number of items Cognition testing Limitations Strengths

KICA 25–30 min Three sections, 16
questions
assessing six
domains [27, 28]

• Orientation
• free and cued recall
• language
• verbal fluency
• copying sequence pattern
• ideational praxis [27, 28]

• Does not assess executive
functioning.

• Not widely validated [27, 28]

• Similar accuracy to MMSE
• Designed for people of all educational

abilities (however not specifically
covaried for) [27, 28]

IDEA 5 min Six domains • Abstraction
• Orientation
• Long-term memory
• Categorical verbal fluency
• Verbal delayed recall
• Visuospatial construction [24, 25]

• Not widely validated [24, 25] • No items require reading, writing,
drawing or calculation [24, 25]

RUDAS, Rowland Universal Dementia Assessment Scale; VCAT, Visual Cognitive Assessment Test; CCD, Cross-Cultural Dementia Screening; DSB-100, Development of the Dementia Screening
Battery-100; CSI-D, Community Screening Instrument for Dementia; MCE, Multicultural Cognitive Examination; NEST, Neuropsychological Evaluation Screening tool; MMT, Modified Mini
Mental Test; CCCE, Cross-cultural cognitive examination; ECAQ, Elderly Cognitive Assessment Questionnaire; KICA, Kimberley Indigenous Cognitive Assessment Tool; IDEA, Identification
of Dementia in Elderly Africans.
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services in response to the ever-growing diversity
of the UK population. Our review examined 28
studies identifying eleven different culture-fair cog-
nitive assessment tools, all of which show promising
results in studies in their country of development. The
RUDAS, VCAT, KICA, and CCD were found to have
preferable specificity and sensitivity to the MMSE
when used in ethnic minorities.

A strength of the review is the inclusion of studies
assessing patients from multiple different countries,
and both native and migrant patients in those coun-
tries. Including studies from a variety of countries and
multi-country studies increases the likelihood of gen-
eralizability of the results across the world. However,
there are multiple countries which have not been stud-
ied, including the UK, which brings scope for further
research.

The RUDAS and KICA have been recognized as
promising options to reduce cultural bias in ethnic
minorities [13]. Both have been compared to the
MMSE and shown superior or comparable diagnos-
tic accuracy, and less effect of both education and
culture. One study compared the modified KICA and
RUDAS together, and showed the modified KICA
had greater diagnostic accuracy (94%) compared to
the RUDAS (89%) [27]. The diagnostic accuracy of
the RUDAS is increasingly well documented as a
cross-cultural cognitive test [40]. One meta-analysis
that included 26 studies found the RUDAS to have
a comparable diagnostic accuracy across a multitude
of sociocultural settings, with limited impact from
educational, linguistic, or cultural biases [13]. How-
ever, despite being deemed culture-fair, both have
cultural adaptations available. For example, for the
RUDAS, in both the Peruvian and Spanish validation
study [14, 41], the word tea in the supermarket list
in the memory item was changed to coffee, and in
the Thai validation study, animal fluency was substi-
tuted with fruit fluency to reduce the impact of formal
education on the language item [40]. Although these
may appear to be minor changes, the fact that cul-
tural adaptations are required suggests that the tool
is not entirely culture-fair, as without the adaptations
the results may be skewed. KICA has been incor-
porated into Australia’s dementia services following
recognition of its’ superior sensitivity and speci-
ficity for the diagnosis of cognitive impairment in
Indigenous communities where illiteracy, language,
or cultural barriers may impede assessment [27]. The
KICA has been adapted for Canadian, Persian, and
Brazilian populations, as discussed in the review by
Mukaetova-Ladinska et al. [42]. Neither the KICA

nor RUDAS have been validated for use in the UK
memory services as of yet. Furthermore, it is impor-
tant to note that our review included participants aged
65 and over. In a study of 70 UK participants, in the
younger persons memory service the RUDAS was
found to have modest accuracy (AUC = 0.70 (0.57–
0.82), p = 0.002, sensitivity 71.7%, specificity 58%)
and in the younger adults was found to be influenced
by educational and ethnic background, which is in
direct contrast to results in the older people as stated
above [43]. Further research should be done in val-
idating culture-fair tools for diagnosing dementia in
the younger population.

The review has highlighted the challenges in sepa-
rating the effects of culture and education in cognitive
tools, and many patients may be affected by both cul-
tural and educational biases. The RUDAS, MMT, and
DSB-100 were found to be affected by educational
level to varying degrees and may require adjustment
for educational qualifications. However, regarding
the RUDAS, the effect of education was still much
less than the effect on the MMSE [17, 44] and some
studies did not find it to be affected by educational
level at all. Educational level was found to have little
impact on the CSI-D, brief-CSI-D, CCD and VCAT
[16, 22, 29, 30].

The VCAT provides an option which is neutral to
both language and education [29]. It is a 30-item tool
and includes testing of executive functioning which
is very useful, and something not all cognitive tools
cover, including the widely used MMSE. The items
are visual based and therefore may be an extremely
useful tool across cultures, removing the barriers of
language [29].

An interesting finding from the review was the
study testing the IDEA-IADL, which combines the
cognitive assessment with an assessment of instru-
mental activities of daily living [26]. These are
complex activities which are generally affected ear-
lier in cognitive impairment, and therefore can aid in
the holistic diagnosis of dementia. It is well known
that diagnosis of dementia does not rely on cogni-
tive screens alone, and an assessment of functioning
is required. Activity of Daily Living (ADL) ques-
tionnaires can be a useful tool, however the authors
highlighted that the commonly used ADL tools, such
as the Lawton’s ADL tool, were developed in high
income countries and therefore may also be subject
to cultural biases [24, 25]. As seen above, AUC curve
was 0.896 for diagnosing dementia when using the
IDEA-IADL alone and 0.94 when used with in com-
bination with the IDEA [24, 25]. This could indicate
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areas for further research, to create tools which can
be easily administered, avoid cultural biases, and can
be used to assess both cognitive abilities and instru-
mental activities of daily living.

A major hurdle identified through this review for
many of the cognitive assessment tools is the lack
of validation worldwide and in varying populations.
Many countries, including the UK now have a very
multicultural elderly population, and therefore hav-
ing a tool suitable for one ethnic population is of
minimal use. Therefore, many of the studies will need
to be validated across more countries.

Limitations

Despite having 28 studies included in the review,
the number of studies examining each tool was lim-
ited, other than for the RUDAS (n = 11). There were
three studies examining the CSI-D [21, 22], two stud-
ies for the KICA [27, 28], two studies examining
the VCAT [6, 29], and one study for each remain-
ing cognitive assessment tool [19, 24–26, 28, 30–36].
The heterogeneity of studies and limited number of
studies for each assessment tool meant that we were
unable to perform a meta-analysis and hampered
direct comparisons between tools.

One of the areas of heterogeneity of studies are the
varying ethnic groups assessed. It may be difficult
to compare results of various culture fair tools based
upon which groups were studied, and this could affect
the AUC results given. Future research is needed to
evaluate these tools in different populations. It would
also be useful for all tools to be directly compared to
cognitive assessment tools widely used such as the
MMSE, to compare screening accuracy for cognitive
impairments among ethnic minorities.

Although majority of studies showed mostly low
risk of bias, there were a few studies deemed to be
high risk on domains such as reference standards [30,
35], flow and timing [20, 30, 34, 36, 37] patient selec-
tion [14, 23] and index test [34, 30]. A potential reason
for this could be that some studies were published
more than two decades ago, when reporting standards
were lower. However, it is a strength of the review that
most studies showed mainly a low risk of bias.

Furthermore, this review excluded culture-fair
computerized and digital tools. Computerized tools
are increasingly being utilized in clinical practice
[45], and may be useful in remote assessments, which
have become increasingly popular, especially after
the COVID-19 pandemic. Some cognitive assess-
ment tools have been created as purely computerized

tools, which are culture-fair [45]. An example of the
digital tool which was excluded from this review is the
MemTax Memory Test, which is a digital cognitive
screening instrument that takes approximately 90 s
to complete [46]. It consists of culture-fair images
and is available in 120 languages. It has been shown
to be able to detect both mild cognitive impairment
and AD with better accuracy compared to the MoCA
(AUC = 0.799 compared to AUC = 0.767) [47]. These
were excluded as there are limitations in facilities
to administer computerized and digital tools to all
patients, and this may not be generalizable to all ser-
vices worldwide. However, it would be beneficial for
a further review to summarize the available comput-
erized and digital tools and their efficacy, as this may
be a useful tool in future practice.

Conclusion

The review has identified various cognitive assess-
ment tools which are all good options for supporting a
diagnosis of dementia in patients of any ethnic back-
ground. The RUDAS, KICA, CCD and VCAT were
comparable to MMSE in terms of specificity and
sensitivity. The RUDAS, CSI-D, brief-CSI-D, CCD,
and VCAT were minimally influenced by educational
level. The VCAT is especially useful in non-verbal
patients or patients who struggle with language and
education. These tools should be considered in mem-
ory clinic settings, to reduce inaccuracy in diagnosis
due to cultural biases, especially in ethnically diverse
patient populations. Further research is needed to
evaluate computerized cognitive assessment tools,
and validation of cognitive tools in varying popula-
tions, including the UK population. Further research
is also needed to create a tool which does not need
to be adapted to varying cultures, and could be used
across any culture without adaptation, which some of
the tools above still require.
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