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Abstract

This systematic review aims to identify available cognitive assessments for Arabic-

speaking older adults and to assess their validity and performance. A comprehensive

search was conducted using Medline, Embase, and APA PsycInfo up to November

2023, encompassing studies validating or using cognitive tools in Arabic for individuals

aged ≥ 50. We identified 29 validation studies for 20 cognitive tools and 125 stud-

ies using cognitive tools. Three tools were validated in more than one study/setting.

Cut-offs for dementiawere validated for 16 tools (including two domain-specific tools)

and for cognitive impairment for three tools. The Mini-Mental State Examination and

Montreal Cognitive Assessment were the most frequently validated and used tools.

The results highlight a large need for improved psychometric data for cognitive assess-

ments for Arabic-speaking older adults and identify important gaps in knowledge

regarding domain-specific tools, the detection of cognitive changes, and the suitability

of assessments across different settings and subgroups.
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Highlights

∙ We reviewed the availability and properties of cognitive assessments in Arabic.

∙ Psychometric data on cognitive tools for older Arabic-speaking adults are scarce.

∙ Only three tools are validated inmore than one study/setting.

∙ Data are largely lacking for domain-specific tools and early cognitive changes.

∙ The review identifies important methodology, reporting, and reproducibility issues.

1 INTRODUCTION

Alzheimer’s disease and related dementias (ADRD) are leading causes

of morbidity and impairment in older adults and a global public health
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concern.1 The vast majority of available data on ADRD trends, bur-

den, and risk factors come from Western high-income countries, but

≈ 60% of dementia patients live in low- and middle-income countries,

where the largest increases in number of cases are expected.2,3 The
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Middle East and North Africa (MENA) region is experiencing an alarm-

ing increase in dementia burden, with the prevalence projected to

increase by 125% by 2050.1 Data also show an elevated prevalence

of dementia among Arabs living abroad.4 Despite these trends, ADRD

screening, prevention, and risk factor identification efforts remain

largely limited in the Arab world, highlighting a critical need for

a comprehensive understanding and mapping of existing cognitive

assessments and data among Arabic-speaking older adults.

Global research and policy efforts have been prioritizing collect-

ing extensive cognitive data (using different global and domain-specific

cognitive tests) in diversified populations to better characterize and

track aging- and dementia-related cognitive changes.5–7 One key

example is the Harmonized Cognitive Assessment Protocol (HCAP)

project, which has been expanding the administration of cognitive

assessments across several populations through the international

family of Health and Retirement Studies.8,9 These efforts recog-

nize the importance of factors such as language, education level,

and population-specific cultural and contextual factors for cognitive

assessments, their administration, and interpretation.10,11 They are

instrumental to simultaneously advance local ADRD knowledge and

strategies and to facilitate cross-population and cross-national data

pooling and comparisons. However, cognitive assessment tools have

been primarily centered on Western populations, leaving a gap in

knowledge about available resources and needs for Arabic-speaking

older adults.12,13

The Arab world, encompassing 22 countries and a population of

482 million, has several dialect and cultural particularities.14,15 Ara-

bic speakers use both Modern Standard Arabic (MSA) and diverse

colloquial dialects, which vary significantly even within the same

country. This linguistic and cultural diversity, combined with socioe-

conomic differences at both national and individual levels, puts for-

ward further challenges regarding the suitability, transferability, and

performance of cognitive tests for a complex and heterogeneous pop-

ulation such as the Arabic-speaking population.16,17 Importantly, the

lack of information on validated tools in Arabic creates major chal-

lenges for advancing ADRD research and evidence, and the use of

unvalidated and/or unexamined cognitive tests may overlook their

transferability and suitability, potentially undermining their perfor-

mance. A comprehensive review of validation efforts of cognitive

assessments for Arabic-speaking older adults is urgently needed to

identify gaps, guide tool and cognitive battery development, and har-

monize efforts within the Arab world and with global ADRD data and

research.

This study systematically reviewed studies that have examined the

validity of cognitive assessment tools in Arab-speaking older adult

populations (≥ 50 years). The primary objectives were (1) to identify

validated cognitive tools in this population and (2) to review valida-

tion efforts, including characteristics of validation studies (countries,

samples, settings), reported validity methods and data, and perfor-

mance of validated Arabic cognitive tools. A secondary objective was

to review cognitive assessments used in Arabic-speaking populations

(whether validated or not) to provide a broader comprehensive insight

into existing cognitive data among Arab-speaking older adults.

2 METHODS

This systematic review was reported in compliance with the Preferred

Reporting Items for Systematic Reviews andMeta-Analyses (PRISMA)

statement.18 A protocol for this review was registered on PROSPERO

with the number CRD42022379112.

2.1 Eligibility criteria

For the primary objective (reviewing validity efforts), we included

papers reporting on the development and/or validation of cognitive

assessment tools in Arabic among people aged≥ 50. For the secondary

objective, we also included studies using any cognitive assessment tool

in Arabic language (i.e., using a tool/scale to assess cognitive function

whether it was validated or not). We did not restrict eligibility by lan-

guage of publication or publication date. Development or validation as

well as the use of tools in epidemiological and clinical research were

considered relevant.

We chose the age limit of 50 years because we aimed to focus

on tools validated and used in the context of characterizing cognitive

function and impairment in middle-aged and older adults in addition

to those validated and used for screening and diagnosis of clinical

Alzheimer’s disease. Articles were excluded if they were conference

abstracts, graduate theses, or reviews and/or if they only used a cog-

nitive assessment to establish inclusion/exclusion criteria (and not to

study the cognitive performance of the participants).

2.2 Information source and search strategy

We searched three databases: Medline (Ovid interface, 1946 onward),

Embase (Ovid interface, 1947 onward), and APA PsycInfo (1887

onward) on November 26, 2022. The search was updated toward the

end of the review on November 17, 2023, to make sure all relevant

studies were included. In addition, the reference lists of included stud-

ies were screened. The search strategies for the three databases were

developed in close coordination with the head of the medical library

at the American University of Beirut (O.E.Z.), an expert in conducting

systematic reviews. The search strategy for Medline was developed

using medical subject headings (MeSH) and text words related to four

main concepts: (1) cognitive function, cognitive status, or dementia;

(2) assessment tools; (3) Arabic or Arab countries; and (4) older adults

(Appendix SA in supporting information). The Medline strategy was

then adapted to conform to the syntax and subject headings of Embase

and APA PsycInfo.

2.3 Screening and study selection

The results of our literature search were uploaded to a reference

management software package (Endnote) to remove duplicates. The

library was then moved to Rayyan, a web-based tool for managing and
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screening references in systematic reviews, for screening and further

duplicate removal. We developed and pilot-tested two standardized

screening forms based on our inclusion and exclusion criteria: a title

and abstract screening form and a full-text screening form (Appendix

SB in supporting information).

The screening of titles and abstracts was carried out independently

by two review authors (M.K. and O.B.) after completing calibration

exercises (n = 4119). We compiled full texts for all titles and abstracts

thatmet orwere judged as potentially eligible tomeet our inclusion cri-

teria by at least one reviewer (n = 309); full texts were also screened

independently by the same two reviewers. In total, 154 studies were

included in the review (29 validation studies reviewed for the primary

objective and 125 reviewed for the overview of cognitive assessment

use); details of the study screening and selection are presented in the

Results section. The kappa coefficient of inter-rater agreement for

the full-text screening was found to be 0.93. Appendix SC in support-

ing information provides a list of all excluded articles at the full-text

stage alongwith the reason for exclusion. Disagreements at each stage

were resolved through discussions or by the corresponding author as

needed.

2.4 Data extraction

After completing calibration exercises, three teams of two review-

ers extracted data in duplicate and independently using a pilot-tested

form. They resolved disagreements through discussion or by referring

to the corresponding author as needed.

We extracted the name of every cognitive assessment tool devel-

oped, validated, or used; the date of publication of the study; the

country of the study; domains measured; study design; setting (clinical

or epidemiological); inclusion and exclusion criteria; source of fund-

ing of the study; conflict of interest of study authors; sample size; and

population characteristics (sex, age, and education).

For studies validating cognitive assessment tools, we abstracted

information on the validity and reliability methods used, on tool per-

formance, reported cut-offs, sensitivity and specificity, and whether

normative data were provided. To provide a comprehensive mapping

of validation efforts, we extracted all available information related to

validity and reliability.We collected information on content, construct,

and criterion validity. For reliability, we assessed if any reliability mea-

sure is reported: internal reliability (Cronbach alpha), test–retest reli-

ability, inter-rater reliability, split-half reliability, or alternative forms

of reliability. We further guided our data abstraction strategy by the

Standards for Reporting Diagnostic accuracy studies19 complemented

with the following two best practice guidelines: The International Guide-

lines for Translating and Adapting Tests (Second Edition), published

by the International Test Commission20 and the 2014 Standards for

Educational and Psychological Testing21 to collect information on trans-

lation, adaptation, and assembly given their importance for assessing

applicability, reproducibility, and performance of cognitive tools. We

collected information on translation procedures (forward translation

only, backward translation only, forward and backward together, or if

the translation was not applicable or unspecified) and on scale adapta-

tion and development. We also abstracted any information on factors

reported to influence tool performance. For studies assessing crite-

rion validity (21 studies), we assessed methods and reporting quality

using the Standards for Reporting of Diagnostic Accuracy Studies,19

through evaluations and discussions by two reviewers (M.K. andM.E.).

We noted some recurrent limitations (including small sample size, con-

venience sampling, and recruitment of controls from clinical settings);

two studies reported sample size estimations,22,23 and 12 established

criterion validity against clearly described clinical diagnosis.22–33 No

limitation was deemed significant enough to warrant exclusion and we

reviewedall identified studies, presenting theirmethods andvariability

in the Results and Discussion sections.

For the secondary objective of assessing studies using cognitive

assessment tools, we abstracted data on whether the tool was self-

developed or a previously developed validated instrument. Addition-

ally, we evaluatedwhether the instruments’ validity and languagewere

reported.

3 RESULTS

3.1 Screening and study selection

The results of our search and selection process are presented in the

PRISMA flowchart (Figure 1). The search onMedline, Embase, andAPA

PsycInfo yielded 5272 records. After removing duplicates, the num-

ber of articles retrieved for title and abstract screening was 4119. Of

those, 3802 records did not meet the inclusion criteria, and 8 were not

retrieved, leaving 309 records for full-text screening. A total of 161

records were excluded for not meeting the inclusion criteria (Figure 1).

The reasons for exclusion are detailed in Appendix SC. Six additional

articles were identified from the reference lists of the studies included.

Thus, 154 studies were retained for analysis and review. Of those, 29

studies focused on developing or testing the validity of a tool, and 125

involved using a cognitive tool.

3.2 Validated Arabic cognitive assessment tools

Across the 29 identified validation studies, validity properties were

reported for 20 cognitive assessments (15 individual scales and five

cognitive batteries). Below, we describe the general characteristics

of validation studies, identified validated tools, validity methods, and

tool performance, with a focus on tools validated in more than one

study/setting.

3.2.1 Characteristics of validation studies

The characteristics of the 29 studies examining the validity of a cogni-

tive assessment tool are presented in Table 1. These validation studies

were published between 2008 and 2023, with 12 (41.4%) published in
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F IGURE 1 Preferred Reporting Items for Systematic Reviews andMeta-Analyses flow diagram of selected studies for inclusion.

the past 5 years or after 2018. Validation studies amongArab-speaking

populationwere predominantly fromLebanon (n=9) and Egypt (n=9),

with others from Tunisia (n = 4), Morocco (n = 2), Qatar (n = 1), Oman

(n = 1), Jordan (n = 1), Israel (n = 1), and the United States (n = 1). The

sample size ranged between 78 and 1010; details about the samples’

age, sex, and education composition are presented in Table 1. Regard-

ing the study setting, seven were conducted in a clinical setting, eleven

were conducted in mixed settings (clinical settings with geriatric clubs,

organizations, or nursing homes), two were conducted exclusively in

geriatric/social centers, six studieswere conducted in a community set-

ting, and one in a mixed clinical/community setting. In two studies, the

setting was not explicitly mentioned.

3.2.2 Validated tools

Validity properties (content, criterion, or construct validity) were

established for 15 individual cognitive assessment tools and five cog-

nitive batteries (details are included in Table 2 and a summary is

presented in Figure 2). Nine tools involved global cognitive screen-

ers: the Mini-Mental State Examination (MMSE), Montreal Cogni-

tive Assessment (MoCA), Rowland Universal Dementia Assessment

Scale (RUDAS), Addenbrooke’s Cognitive Examination III (ACE III),

the shorter ACE III version (the mini-ACE), Cognitive Subscale of the

Alzheimer’s Disease Assessment Scale (ADAS-Cog), Dementia Arabic

Scale (DAS), the Mini-cog, and the Brookdale Cognitive Screening Test

(BCST). There were only two validated domain-specific tools (episodic

memory): the Test of Nine Images 93 (A-TNI93) and the 5 Words Test

(5WT). The five validated cognitive batteries were the 10/66 Demen-

tia ResearchGroup (DRG) diagnostic assessment for dementia (10/66),

Consortium to Establish a Registry for Alzheimer’s Disease neuropsy-

chological battery – Arabic version (CERAD-ArNB), Dementia Screen-

ing Battery-100 (DSB-100), DemeGraph, and Ain Shams Cognitive

Assessment (ASCA) scale. In addition, four tools—theArabic Informant

Questionnaire on Cognitive Decline in the Elderly (A-IQCODE), Clini-

cal Dementia Rating (CDR) scale, Alzheimer’s Questionnaire (AQ), and

the Ascertain Dementia 8-item Informant Questionnaire (AD8)—were

informant based. We note that the 10/66 and DemeGraph batteries

include both informant and participant report scales.

3.2.3 Validity methods

Translation, adaptation, and development

All 29 studies explicitly reported that the cognitive tests were adminis-

tered in Arabic (Table 2). Ten studies used formal Arabic, while 11 used

local dialects and eight did not specify the form of Arabic used (for-

mal or dialect). Overall, 17 studies performed both tool adaptation and

translation, six studies only performed translation, and three only per-

formed adaptation. Regarding translation, forward and backward pro-

cedures were themost used (n= 16),22,24–28,31–40 followed by forward

translation alone (n = 2).23,29 For five validation studies, translation

procedures were not clearly reported.30,41–44 Detailed descriptions

on tool adaptation were reported in 12 studies.23,24,26,30,32,34–36,43–46

In addition, three studies developed a new tool. The DSB-100, a cog-

nitive battery with 10 subsets, was developed based on adapting

several existing cognitive tests to the Tunisian context (including the

token test, naming test, and forward and backward names span, a
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F IGURE 2 Available psychometric evidence of the validated cognitive assessment tools. 5WT, 5Words Test; 10/66, 10/66Dementia Research
Group (DRG) diagnostic assessment for dementia; ACE III, Addenbrooke’s Cognitive Examination III; AD8, Ascertain Dementia 8-item Informant
Questionnaire; ADAS-Cog, Cognitive Subscale of the Alzheimer’s Disease Assessment Scale; A-IQCODE 16, Arabic Informant Questionnaire on
Cognitive Decline in the Elderly; AQ, the Alzheimer’s Questionnaire; A-RUDAS, Arabic Rowland Universal Dementia Assessment Scale; ASCA, Ain
Shams Cognitive Assessment Scale; A-TNI93 (GTD-USJ), Arabic Test des Neuf Images du 93-Groupe de Travail sur les Démences de l’Université
Saint Joseph; BCST, Brookdale Cognitive Screening Test; CDR, Clinical Dementia Rating scale; CERAD-ArNB, Consortium to Establish a Registry
for Alzheimer’s Disease Neuropsychological Battery-Arabic version; DAS, Dementia Arabic Scale; DSB-100, Dementia Screening Battery-100;
Mini ACE,Mini Addenbrooke’s Cognitive Examination;MMSE,Mini-Mental State Examination;MoCA,Montreal Cognitive Assessment. 1,2Arabic
speaking in the United States and Israel.

modification of the digit span tests to account for illiteracy).47 The

ASCA was developed as a cognitive battery for mild cognitive impair-

ment (MCI) and dementia diagnosis among Egyptian older adults; the

battery development focused on its applicability for illiteracy and high

education and on adapting several existing tests (including the Wech-

sler memory scale, Trail Making Test Part B, digit forward and digit

backward test, animal naming, and other naming tests).48 The DAS

scale was constructed for dementia diagnosis among Arabic-speaking

populations.49 The DAS covers several domains (Table 2) and included

an informant-based component, and while some information on adap-

tation is provided, informationonbattery development andassembly is

limited. Translation methods used to develop these tools were unclear,

despite them being based on adapting existing cognitive tools.

Psychometric methods and data

We compiled methods and data provided in the studies that validated

a tool (Table 2 and a summary in Figure 2). Face/or content validity was

tested in six studies for a total of five tools. Construct validity to assess

the internal structure of the scales using exploratory factor analysis

(EFA) or principal component analysis was only tested in three stud-

ies for three tools, while one study performed an EFA for a collection

of tools for which normative data were generated.35 No study used
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confirmatory factor analysis.Other types of construct validity included

external nomological validity (n= 18 studies) and known group validity

(n= 12).

Criterion validity was evaluated in 21 studies and for a total of

16 tools, including eight global cognitive assessments, two domain-

specific tests, four informant-based tools, and two cognitive batteries

(Table2; Figure2). The vastmajority involvedestablishing cut-offs, sen-

sitivity, and specificity for dementia screening (with only three studies

investigating MCI and cognitive decline). Studies spanned five coun-

tries/populations; Lebanon, Tunisia, Egypt, andMoroccohad sensitivity

and specificity data for dementia diagnosis and screening for several

tools (nine, three, five, and two tools, respectively).

The internal consistency reliability was tested in 17 studies (59%)

and for a total of 19 tools while ≈ 40% of the validation studies did

not report anymeasure of internal consistency. Of those that reported

reliability measures, eight studies used only one type of reliability

measure, six reported two types, while three reported three (Table 2).

Normative data

Normative data were reported in nine studies and for 13 cogni-

tive tools: 12 individual cognitive assessment tools and one battery

(CERAD-ArNB). These include seven global cognitive function tests

(MMSE, MoCA, ACE III, A-TNI93, ADAS-Cog, the Modified Mini-

Mental State Examination [3MS], the BCST), and one battery (CERAD-

ArNB). In addition, one study conducted in a Lebanese sample only

provided normative data (no validity properties) for five domain-

specific tools (the Brief Visuospatial Memory Test-Revised [recall], the

Lebanese Digit Span [auditory attention], cross-linguistic naming test

[semantic fluency], and the Phonemic and Semantic fluency tests [ver-

bal fluency]).35 Most of the studies used a sample of healthy individuals

to generate the normative data with one exception, the study validat-

ing the MMSE in a Tunisian sample, which included MCI and dementia

patients.32

Performance of cognitive assessment tools

Several tools had high sensitivity and specificity for dementia screen-

ing, including the 10/66 battery and several individual cognitive tools

(the MoCA, AQ, mini-ACE, the A-IQCODE, and the developed DAS

tool). Overall global cognitive assessment performed better than

domain-specific tools (5WT and A-TNI93). Although scarce, data on

MCI and cognitive decline screening showed poor tool performance,

except for theMoCA, which had high sensitivity forMCI screening.

Tools validated in more than one study

We describe in this section the validity, reliability, and the norma-

tive data of tools, which were validated in more than one study: the

MMSE, MoCA, and ACE III. TheMMSE was validated in nine studies in

eight countries: Qatar,22 Lebanon,35,43 Tunisia,32 the United States,34

Israel,41 Jordan,42 Morocco,26 and Egypt.50 It was validated in clini-

cal and community settings in addition to memory clinics and geriatric

clubs. Reported validation properties include criterion validity (against

clinical diagnosis, and IQCODE), and construct validity (known-group

validity and external nomological validity). Five studies validated the

MMSE focusing on dementia screening,22,26,32,43,50 and different cut-

off points were established (ranging from 18 to 26 in five different

countries) with a broad range of reported sensitivity (59.1% to 95%)

and specificity values (59.5% to 99%). Among those studies, cut-off

points for specific groups including illiterate and low-education groups

(≤ 9 years’ education) were generated in Morocco26 and Egypt,50

respectively. One study validated the MMSE in Arab Americans in the

United States, and reported a cut-off point of 23 for cognitive decline

screening using the IQCODE with a sensitivity of 73% and specificity

of 60%.34 This study also established two different cut-off points, 22

and 23, for low- and high-education groups, respectively. Higher sen-

sitivity and specificity were found with education-based cut-offs and

with well-defined diagnostic comparisons.26,50 Four studies reported

normative data for the MMSE: three included cognitively healthy par-

ticipants (in Tunisa [n = 73; age range: 50–9532], Jordan [n = 250,

age range: 50–8642], Lebanon [n = 164, age range: 60–8735]), and

among Arabic-speaking older adults living in Israel (n = 266, mean age

72.4 ± 5.541). The study conducted in Tunisia also provided normative

data for MCI (n = 57) and dementia (n = 56) patients (age range: 50–

95)32 and the study conducted in Lebanon reported normative data for

bothMMSE and its modified version (3MS).35

MoCA was the second most validated scale, being the subject of

five studies in three Arab countries: Lebanon,35,45 Egypt,25,37 and

Morocco.24 It was also validated in different settings: clinical, com-

munity, memory clinics, and geriatric centers or clubs and validation

included criterion validity and construct validity (Table 2). Demen-

tia cut-offs were identified in two studies conducted in Egypt51 and

Morocco,24 with higher sensitivity and specificity reported in Egypt,

potentially explained by the use of severity and education-specific

cut-offs.

MCI cut-off points were also reported in a study conducted in Egypt

(sensitivity = 92.3%; specificity = 85.7% for a cut-off point of 2637).

Two studies using the same sample of 164 literate and cognitively

healthy Lebanese community-dwelling older adults (age range: 60–87)

reported normative data for the MoCA.35,45 All reported measures of

reliability for both MMSE andMoCA were high (> 0.7), demonstrating

high internal consistency reliability (Table 2).

The ACE III including the mini version was tested in four studies in

Egypt (Table 2), three of which used the same sample.33,38,39 Dementia

cut-off points for ACE III and its shorter version mini-ACE were vali-

dated in two studies in Egypt (with high sensitivity and specificity).33,38

Another study using the same sample reported ACE III cut-off of 81 for

MCI with a 75% sensitivity and 82% specificity.39 Normative data for

ACE III were reported in one study among a subsample of 56 cogni-

tively healthy Egyptian older adults (age range: 60–93). No reliability

measures were available for this test. All other cognitive assessment

tests were validated in only one study or setting as presented in

Tables 1 and 2.

Reported influencing factors

Themost reported factor influencing test performance was education,

investigated in 18 of the 29 validity studies (62%; Table 1), with most

reporting that low education groups performed poorer on cognitive
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tests,24–27,30,32,34–36,41,42,44,45,47,48,50 or even could not perform the

test for some.22 Among these, five reported education-based cut-off

points.25,26,34,49,50 Agewas investigated in 13 studies reporting poorer

performance among older adults.22,24,30,32,35,36,40–42,44–47 Other fac-

tors specific to each study are included in Table 1. Sex was investigated

in four studies, with mixed results.35,36,41,46 Some studies merely men-

tioned the potential influence of education (n = 5), age (n = 2), and

cultural factors (n= 4) but did not formally investigate them.

Cognitive assessment tools used in studies

The characteristics of the125 studies using a cognitive assessment tool

are presented in supporting information Table S1. The included studies

were published between 1998 and 2023, and 56 (45%) of the studies

were published in the past 5 years. Twenty-one countries were repre-

sented with most studies being conducted in Egypt (n = 28), Kingdom

of Saudi Arabia (n = 26), Lebanon (n = 20), Israel (n = 14), Morocco

(n = 10), Jordan (n = 9), and Tunisia (n = 9). Aside from a case report,

the sample size ranged between 25 and 193,715. Only 36 out of the

125 included studies reported using a validated Arabic version of the

instruments used. In addition, seven studies used multiple assessment

tools, but they only reported the use of a validated Arabic version for

one of those tools. Although involving Arabic-speaking participants, 48

studies did not explicitly state that the cognitive tests were adminis-

tered inArabic; hence, the language inwhich the toolwas administered

remained unclear. Furthermore, three studies used more than one

tool but only mentioned the language by which one of the tools was

administered and provided no information regarding the other tools.

The included studies used 51 different cognitive evaluation

tools/instruments (Table S1). Seven studies did not clarify the name of

at least one of the tests administered, three of which used the same

sample and tools.52–54 TheMMSE (including themodified version) was

the most frequently used instrument, appearing in 78 of the studies

with 29 referring to using an Arabic validated version of the tool.

Nineteen studies used the MoCA, making it the second most popular

instrument, with 16 reporting using an Arabic-validatedMoCA.

4 DISCUSSION

This review comprehensively examined studies that have validated

cognitive assessment tools among theArabic-speakingolder adult pop-

ulation in the Arab world and beyond. A total of 29 studies were

identified, validating 20 cognitive assessment tools in this population.

Cut-off points for dementia screening or diagnosis were validated

for 16 cognitive tools, the majority being global cognitive assessment

tools and batteries, with only two validated domain-specific cognitive

tools. Only three tools—MMSE, MoCA, and ACE III—were evaluated

forMCI and cognitive decline detection, highlighting critical limitations

in available assessments for earlier cognitive changes. These find-

ings underscore important limitations regarding validated and robust

cognitive assessments for Arabic-speaking populations, posing signif-

icant challenges for addressing the growing ADRD burden in this

population.1,4

Moreover, studies were conducted in a limited number of settings

and countries. Most of the validated tools were evaluated in clinical

samples, limiting their applicability and generalizability for diverse or

community samples, and only a few were tested in age- or education-

specific subgroups. These are important limitations given the large

variability in language, education levels, and cultural factors across

Arabic-speaking populations.

Although Arabic is the official language across Arab nations, and

MSA is used in education, administration, and media, each region has

its own colloquial Arabic dialect (local Arabic). Variations and differ-

ences in these dialects can range from differences in pronunciation

to vocabulary and structural changes, influenced by factors such as

regional contexts, rural and urban settings, historical influences, and

cultural factors. Moreover, certain terms cannot be translated with a

single equivalent word, and some concepts may lack direct cultural

translation.55 Research also suggests that performance on cognitive

tests can vary depending on the cultural importance of the specific

cognitive skill being assessed.16 These challenges underscore the need

for thorough examination and adaptation of cognitive tests for the

heterogeneous Arabic-speaking population. Yet, based on our results,

cognitive assessments have been investigated in 7 out of 22Arab coun-

tries andonly three countries hadmore than one validated tool, leaving

several nations and regions (including the Gulf countries, which have

a distinct dialect, and large-population countries such as Algeria, Iraq,

and Kingdom of Saudi Arabia) with no validated cognitive assessments

in their populations.

Our review also showed that only 11 out of 29 validation studies

reported using colloquial Arabic when validating the cognitive assess-

ment tools, whereas others used formal Arabic or not clearly specified

forms of Arabic. This poses additional difficulties in understanding

the applicability and transferability of the tool across Arabic-speaking

communities. Moreover, the use of formal Arabic can introduce impor-

tant challenges as this form of Arabic is more related to academic

and studied Arabic, making the cognitive tests more prone to being

influenced by the education level of participants.

Another complexity arises from the wide diversity in this pop-

ulation, which spans high rates of illiteracy and of multilingualism.

Arab countries have some of the highest rates of illiteracy and low

literacy,56 and several of the reviewed studies focused on tool adap-

tations and development to capture cognitive outcomes in this higher

-risk sub-group.22,26,46–49 In parallel, several Arab countries (such

as Morocco and Lebanon) have a high percentage of bilingualism,

and several languages are commonly used in educational and official

settings, with many higher education programs taught in languages

other than Arabic.57,58 This language–education interplay emphasizes

the importance of tailoring tests based on populations’ realities and

contexts.59,60 As an illustration, we note the reported observations by

Hayek et al., in their MoCA validation study in a sample of Lebanese

older adults, that participants struggled with the use of formal Ara-

bic in the fluency domain; the authors attributed this to Lebanon’s

multilingual environment and reported that participants responded to

the fluency task by providing examples in other languages.45 In con-

trast, Albanna et al. reported that illiteracy hindered completion of
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the mini-cog cognitive assessment in Qatar.22 We also note that edu-

cation was an important factor influencing cognitive performance in

the validation studies reviewed, and that the use of education-based

cut-offs improved psychometric properties of validated tools, further

underscoring the value of more comprehensive validation efforts that

account for sociodemographic-, education-, and population-specific

contexts.

Another major finding was that reported sensitivity and specificity

were high and promising for several individual tools, cognitive batter-

ies, and informant-based tests. More data are needed to reproduce

and confirm these findings, particularly given the limited settings and

sample size of the validation studies. The MMSE, MoCA, and ACE

III were the only tools validated in different studies with the MMSE

and MoCA validated in more than one country. The MOCA showed

more consistent sensitivity and specificity, whereas the MMSE had

more varying psychometrics across the studies (sensitivity ranging

from 59.1% to 95% and specificity from 59.5% to 99%). This variabil-

ity could be explained by different factors. The MMSE was the most

validated tool amongolder adults inArab countries,which could gener-

ate more variability in results. This variability could also be potentially

reflecting the variability in the validation methods used. MMSE sensi-

tivity and specificity were low in studies with less clearly established

diagnostic comparisons34,43; for example, using another tool (such as

the IQCODE) as the reference test could introducemeasurement error

and difficulties given the lack of well-validated scales in this popula-

tion. Another explanation could be the variability in study sample and

settings; for example, the low sensitivity and specificity reported in

Albanna et al. was attributed to the higher illiteracy rate and older age

of the sample.22 It could also be explained by the use of formal Arabic

in amixed population (includingQataris and non-Qataris).

Different MMSE cut-off points were established across studies,

with higher cut-off scores reported in younger and higher education

samples.26,32,50 In addition, all the studies that assessed the validity of

MMSE reported that it was affected by education (Table 1). Together

these findings emphasize the importance of establishing population-

and subgroup-specific cut-offs. They also underline the importance of

robust methods and high-quality reporting for an accurate characteri-

zation of tool performance and its variability. In our review, we found a

large heterogeneity in the validity and reliability methods used across

studies, with 21% of the validation studies reporting only one form of

validity and 41% of the studies reporting any reliability measure (and

none conducting confirmatory factor analysis). As indicated in Table 2,

we had to infer at least one of the validation methods used in 23 of

the 29 validation studies, further emphasizing the need for rigorous

methodology and reporting.

Another important gap identified in the review concerns the val-

idation of domain-specific tools and the development of cognitive

batteries. Research efforts on improving cognitive assessment, notably

initiatives like HCAP, have been prioritizing the use of a variety of vali-

dated domain-specific tools and a comprehensive battery assembly to

better characterize early changes across multiple areas of cognition

leading to cognitive decline/dementia.8 The limited efforts and data on

domain-specific tools and combined batteries pose significant limita-

tions for the implementation of such approaches in Arabic-speaking

populations, hindering opportunities for more comprehensive cog-

nitive assessments within a population as well as cross-population

harmonization and comparisons. Information on normative data was

also limited, with available norms based on small samples and not

accounting for key demographic and socioeconomic factors, emphasiz-

ing the need for improved characterization of normative cognitive data

across Arabic-speaking older communities.

In terms of cognitive tools used, the MMSE and MoCA were the

most widely used cognitive tools among Arabic-speaking older adults

(being used in>60%of the published studies on cognitive functioning).

Given the education, language, and cultural heterogeneity of Arabic-

speaking countries, this raises questions regarding the robustness

of reported cognitive data. For example, given their high correlation

with education, using the MMSE or MoCA could overestimate the

prevalence of cognitive impairment in low-literacy settings.13

To our knowledge, this is the first systematic review that collates

a comprehensive list of all available validated cognitive assessment

tools forArabic-speakingolder adults andexamines their psychometric

properties and use. We used a sensitive and thorough search strategy,

identifying studies that validated and used a cognitive assessment tool

among Arabic-speaking older adults, to present a broad overview on

cognitive assessments and cognitive data. Both the selection and data

abstraction steps were done in duplicate by two independent review-

ers. The review includes several limitations. First, the small number of

validation studiesmade it difficult for us todraw firmconclusions about

the best validated cognitive assessment instruments and their opti-

mal cut-off points for different ages, sexes, and education level groups.

Second, the heterogeneity of the included studies and some subop-

timal reporting led us to have to infer the validation methods used.

Given these challenges, wewere not able to conduct systematic quality

assessments for all studies.

5 CONCLUSION

This review identified major gaps regarding the development, adapta-

tion, and validation of cognitive assessments for Arabic-speaking older

adults. Overall, our findings are in line with literature reporting that

dementia research productivity is low in theMENA region61,62 despite

elevated dementia prevalence.4 Dementia research and policies will

continue to be hindered in the absence of robustly validated and tested

cognitive assessment tools and batteries in this population. Recent

progress in validating widely used global cognitive assessment tools

in Arabic-speaking older adults is promising, yet important gaps need

to be addressed to effectively advance ADRD research, prevention,

and management in Arab populations. Our findings identify critical

needs for high-quality data on psychometric properties of cognitive

assessments and for expanding both the tools/cognitive domains and

populations and at-risk subgroups studied. First, there is a large need

for validation efforts across different nations and populations. These

efforts can benefit from building on tool adaptations performed in

samples with comparable dialects and cultural norms. Second, repro-
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ducibility studies are needed for validated tools. Both validation and

reproducibility studies should prioritize implementing large and rep-

resentative sampling and robust methodology: sample size estimation,

the incorporation of multiple validity methods, including criterion

validity evaluations with well-defined and assessed reference test, and

confirmatory factor analysis for rigorous assessment of the construct

validity of cognitive tools. A high priority should be given to generat-

ing education-, age-, and sex-specific psychometrics and cut-offs and to

carefully examining relevant sociocultural factors such as low literacy

andmultilingualism.Relatedly, high-quality reporting is instrumental to

build much needed evidence in an efficient and impactful manner. This

concerns validity and reliability reporting as well as thorough report-

ing of tool and battery adaptation and development. Another priority

for future studies is the validation of domain-specific cognitive tools

and their assembly into cognitive batteries that give more comprehen-

sive assessments of several cognitive domains and abilities. Finally, our

results underscore the critical need for validating assessments forMCI,

cognitive decline, and cognitive changes, which are instrumental for

advancing early detection, prevention, and risk factor identification.
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