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1 | INTRODUCTION

Here is a real challenge for a health-care professional: assess the
cognitive abilities of someone speaking Hausa or Fulani. It is unlikely
that validated neuropsychological tests exist for speakers of those

languages, so a trained health-care professional might rely on some

Projected trends in population aging have forecasted a massive increase in the number
of people with dementia, in particular in sub-Saharan Africa and the Middle East and
North Africa (MENA) region. Cognitive decline is a significant marker for dementia,
typically assessed with standardized neuropsychological tools that have been vali-
dated in some well-researched languages such as English. However, with the existing
language diversity, current tools cannot cater to speakers of understudied languages,
putting these populations at a disadvantage when it comes to access to early and
accurate diagnosis of dementia. Here, we shed light on the detrimental impact of this
language gap in the context of the MENA region, highlighting inadequate tools and an
unacceptable lack of expertise for a MENA population of a half billion people. Our per-
spective calls for more research to unravel the exact impact of the language gap on the
quality of cognitive decline assessment in speakers of understudied languages.
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Highlights

* Cognitive decline is a marker for dementia, assessed with neuropsychological tests.

» There s a lack of culturally valid tests for speakers of understudied languages.

» For example, suboptimal cognitive tests are used in the Middle East and North Africa
region.

* Linguistic diversity should be considered in the development of cognitive tests.

available or customized translated versions. For many speakers of sim-
ilar understudied languages, the context can be much more challenging
than that, starting in the first place with a lack of trained professionals
who can accurately administer neuropsychological tests. This example
is not limited to rare languages but applies to many languages spoken

by hundreds of millions of people.? For instance, among the six official
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RESEARCH IN CONTEXT

1. Scoping review: The authors reviewed existing literature
using traditional sources. All studies that adapted or val-
idated neuropsychological tests to the Middle East and
North Africa region are selected. Papers with similar aims
in other contexts of testing cognitive decline in speakers
of understudied languages are also selected and cited.

2. Interpretation: Our findings showed that speakers of
understudied languages are at disadvantage when it
comes to access to early and accurate diagnosis of demen-
tia.

3. Future directions: The article calls for more research to
gauge the exact detrimental impact of the language gap
on access to clinically relevant cognitive tests in speak-
ers of understudied languages. Future initiatives should
help (a) develop culturally valid tests for speakers of dif-
ferent languages, (b) broaden the linguistic diversity of
both participants and researchers in neuropsychology,
and (c) collect comprehensive epidemiological data about
dementia in linguistically diverse populations.

languages of the United Nations (Arabic, Chinese, English, French,
Russian, and Spanish), robust psychometrically validated and culturally
appropriate neuropsychological tests are lacking for some languages
(e.g., Arabic), despite a growing number of speakers and internet users
of these languages. This has far-reaching consequences on the quality
of health care offered to these populations, in particular in the current
growing aging population and the forecasted high rates of people
living with dementia.® The goal of this paper is to shed light on this
language gap and its detrimental impact on the global fight against
dementia, using the Middle East and North Africa (MENA) region as an
illustrative case.

Cognitive decline assessment usually relies on a comprehensive
evaluation process that incorporates self-reported symptoms, physi-
cal and neurological examinations, and standardized cognitive tests.
Common cognitive screening tools used in this process include the
Mini-Mental State Examination (MMSE), the Montreal Cognitive
Assessment (MoCA), the Rowland Universal Dementia Assessment
Scale (RUDAS), the Addenbrooke’s Cognitive Assessment Version Il
(ACE-I11), and Mini-Cog (see Table 1).*° These tests can target various
cognitive domains such as memory, attention, language, visuospatial
abilities, and executive functions. These tests are important in par-
ticular when bedside cognitive status examination cannot provide a
confident diagnosis. The assessment is typically administered one on
one by a trained health-care professional in a clinical setting. The exam-
iner asks the patient to complete multiple tasks, including immediate
and delayed recall of words or numbers, object naming, drawing geo-
metric shapes, and answering questions related to orientation, using

verbal stimuli primarily, and less dominantly visual and motor stimuli

either in a paper-based or computer-based format. The examiner reads
the instructions and questions to the patient as per the test proto-
col, and the patient is required to provide a verbal response to each
part, except for the praxis subtests. Therefore, effective communica-
tion between the examiner and the patient is key to ensuring reliable
and accurate scores. Moreover, some test items require patients to
read, write, and perform mathematical calculations, thus assuming a
minimum level of literacy of the patients; for example, MMSE has
been reported in many studies to have an educational bias.2¢” These
neuropsychological tests have played an important role in cognitive
assessment in the clinical setting, but they are still facing challenges
regarding the lack of validation in non-English speaking populations
and their adaptation to other educational or cultural contexts.®8

Perhaps most importantly, testing patients should ideally be done
in their primary native language. For instance, a recent work applied
11 neuropsychological tests spanning four different cognitive domains
(attention, memory, language, visuo-construction) to native and non-
native Swedish speakers? and showed consistently higher results in
native speakers in all tests except for purely visuo-constructive tests.
Participants whose native languages are more distant to Swedish,
in terms of vocabulary and alphabetical symbols, presented lower
scores than participants with native languages closely related to
the Swedish language,? suggesting that neuropsychological tests are
not always reliable when administered in the non-native language
of the participant. In another study, native English speakers outper-
formed non-native English speakers on several neuropsychological
tests, 10 suggesting that delivering tasks in a non-native language might
negatively impact test performance. Similar observations have been
reported for many other populations with diverse linguistic abilities,
leading to the development of different language-specific versions of
these neuropsychological tests.' 117 |n this context, a plain translation
of such tests might not be enough, that is, the transcripted word in
another language might have a slightly different conceptual meaning
and can bias test results. Thus, administering these translated versions
to speakers of understudied languages might pose a real challenge to
health-care professionals to generate clinically useful scores, partic-
ularly when the diagnosis is based on comparing measured scores to
prior cut-off values.

Furthermore, current classic neuropsychological tests might not
cater to the rapidly evolving cultural and linguistic diversity among
the global older population. Indeed, the majority of the existing neu-
ropsychological tests available for non-English speakers are in most
cases derived from existing English versions, leaving unanswered ques-
tions about the validity and reliability between different translated
versions of the same tests. Moreover, in addition to language-related
factors, cultural factors could add another layer of complexity to exist-
ing assessment tools for dementia.%18 For instance, it has been shown
recently that MMSE may have low specificity in minorities, with Black
Americans, for example, tested at up to 42% false-positive rate for
cognitive impairment compared to a 6% false-positive rate in White
Americans.? Even in the updated MMSE-2: Standard Version, in which
problematic test items have been replaced to streamline translation

and adaptation to other languages and cultures, some of the older
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TABLE 1 Some widely used cognitive tests.
Language of Number of
Test developmentand  translated
abbreviation Full test name Cognitive domains Cutoff score validation versions
MoCA Montreal Cognitive Short-term memory, visuospatial <26/30 English, French 100 (for the full
Assessment abilities, executive function, version)
attention, concentration, working
memory, language, orientation to
time and place
MMSE Mini-Mental State Attention and orientation, memory, Max. score 30 English 73
Examination registration, recall, calculation,
language praxis Cutoff: 19-27; the exact
value is age and
education dependent
RUDAS Rowland Universal Memory, orientation, praxis, recall, <22/30 English Not available
Dementia language
Assessment Scale
ACE-llI Addenbrooke’s Orientation and registration, <84 (lower bound)—88 English 38
Cognitive attention and calculation, (upper bound)/100
Examination-IlI memory, language
Mini-Cog - Memory, executive functions <3/5 English 23

subjects still faced difficulty in completing some items in an Ara-
bic version of the test.20 Similarly, two recent studies?'22 evaluated
the prevalence of dementia in a Saudi community using two differ-
ent validated neuropsychological tests. Both studies recruited samples
from the same city and yet they reported discrepant results; that is,
a 16.6% prevalence rate with the 8-item Alzheimer’s Dementia test
versus a 6.4% prevalence rate with a translated version of the MoCA
test. This inconsistency raises concerns regarding the reliability of
these translated tests.2%22 |n some cases, bias could be mitigated by
modifying or replacing some test items. One example can be seen in
MoCA, in which some items were modified to accommodate differ-
ences between Eastern versus Southern Asian populations.? Similar
cultural factors were also reported in the Persian version of the test.23
However, bias can also be observed at an instrument scale or task
level rather than the individual test items or stimuli. For instance, a
sample of Aruaco Indians from Colombia was unable to perform some
tasks of a neuropsychological test that rely on a block design using a
time limit due presumably to differences in time conception,?* sug-
gesting that cultural relevance, in addition to education level, might
affect performance. Likewise, American participants outperformed
Russian participants in timed cognitive tests due to potential differ-
ences in familiarity with timed testing procedures between the two
cultures.?

Overall, the limitations in existing adaptations and translations of
English versions have led to many local initiatives to develop alter-
native tests tailored to non-English speakers or cross-cultural tests
such as the Korean Dementia Screening Questionnaire,2¢ the Neu-
ropsychological Screening Battery for Hispanics,2” and the Spanish and
English Neuropsychological Assessment Scales.2® Below, we appraise
the utility of such adaptations and translations of English versions in
the context of cognitive abilities assessment in Arabic speakers. To

substantiate our conclusions, a scoping review has been conducted to

gather evidence about current practices in cognitive assessment in the
MENA region.

2 | THE CASE OF THE MENA REGION
The MENA region offers an interesting case to gauge the impact of the
language gap on the assessment of cognitive decline. The MENA region
encompasses almost half a billion people, living in 22 countries with one
of the highest forecasted rates of growth in the number of people liv-
ing with dementia. Indeed, dementia is highly prevalent in the MENA
region, ranging between 1.1% and 2.3% in people aged > 50 years, and
between 13.5% and 18.5% in people > 80 years.2? This region has also
a high Alzheimer’s disease prevalence for people > 70 years.%° The
MENA region has a large socio-economic diversity across many eco-
nomic indicators, with people with very low income (e.g., Sudan, Yemen)
to very high income (e.g., United Arab Emirates, Qatar), see Table 2.
The cost of dementia is estimated at ~ 0.25% to 1% of the total gross
domestic product (GDP) in MENA countries.3!

In terms of research investment and dissemination, MENA is a
region with poor to moderate research productivity.3233 For instance,
despite a large number of people suffering from diverse neurodegen-

34 including dementia,®*35 the contribution of the

erative diseases,
MENA region to research in dementia is relatively low compared to
the global average research productivity.3® Indeed, some countries
had none-to-little information on dementia, indicating a considerable
lack of awareness about dementia in these countries.>> This might
explain the scarcity of epidemiological studies about dementia in some
MENA countries. Furthermore, dementia is sometimes associated with
stigma, and so families have to take care of their members living with
dementia in the absence of professional home care, in particular in

small or rural communities. Likewise, many countries in the MENA
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TABLE 2 Key indicators of MENA region countries.

Country
Algeria

Bahrain

Comoros

Djibouti

Egypt. Arab
Rep.

Iraq

Jordan
Kuwait

Lebanon

Libya

Mauritania

Morocco

Oman
Qatar
Saudi Arabia

Somalia

Sudan

Syrian Arab
Republic

Tunisia

United Arab
Emirates

West Bank and
Gaza

Yemen, Rep.

Whole world

Population
count (in
millions), year
of data
collection
44.2,2021
1.5,2021

0.8,2021
1.1,2021

109.3,2021

43.5,2021

11.1,2021

4.3,2021
5.6,2021

6.7,2021

4.6,2021

37.1,2021

4.5,2021

27,2021

36.0,2021
17.1,2021

45.7,2021

21.3,2021

12.3,2021

9.4,2021

4.9,2021

33.0,2021
8000, 2022

HATAHET ET AL.
Literacy rate,
adult total (%
of people ages  GDP per capita Physicians (per
15 and above), (US$ x1000), 1,000 people), Language(s) of
year year year Spoken languages instruction
81%,2018 4.3,2022 1.7,2018 Classic Arabic, Amazigh, Arabic Arabic, French,
dialect, French, Tacawit, Tamahaq Tamazight
92%,2011 30.2,2022 0.9,2015 Classic Arabic, Arabic dialect, English,  Arabic
Persian, Urdu
62%,2021 1.5,2022 0.3,2018 Comorian, French, classic Arabic French, Arabic
Not available 3.1,2022 0.2,2014 French, classic Arabic, Arabic dialect, French, Arabic
Somali, Afar
73%,2021 4.3,2022 0.8,2018 Classic Arabic, Coptic, Arabic dialect, Arabic
English, French
86%,2017 5.9,2022 0.7,2018 Classic Arabic, Arabic dialect, Kurdish,  Arabic, Kurdish
Turkmen, Assyrian, Armenian,
Aramaic, English
98%, 2021 4.2,2022 2.3,2017 Classic Arabic, Arabic dialect Arabic, English
96%, 2020 43.2,2022 2.6,2015 Classic Arabic, Arabic dialect Arabic, English
95%,2019 4.1,2021 2.1,2018 Classic Arabic, Arabic dialect, French, Arabic, English,
English, Armenian French
86%, 2004 6.7,2022 21,2017 Classic Arabic, Arabic dialect, Arabic, English,
Amazigh, Tamahagq, Italian, English. French
67%,2021 2.2,2022 0.2,2018 Classic Arabic, Hassaniya, French, Arabic, French
Pular, Soninke, and Wolof
76%,2021 3.5,2022 0.7,2017 Classic Arabic, Arabic dialect, Arabic,
Amazigh, Hassaniya, French, Tamazight,
Spanish. French
96%,2018 25.1,2022 2,2018 Classic Arabic, Arabic dialect Arabic
93%,2017 88.0,2022 25,2018 Classic Arabic, Arabic dialect, English Arabic, English
98%, 2020 30.4,2022 2.6,2018 Classic Arabic, Arabic dialect Arabic, English
5%, 1972 0.5,2022 0.01,2014 Classic Arabic, Somali, English and Somali, Arabic,
Italian English
61%,2018 1.1,2022 0.3,2017 Classic Arabic, Arabic dialect, English, English, Arabic
Nubian, Fur, Beja
86%,2014 0.5,2020 1.3,2016 Classic Arabic, Arabic dialect, Kurdish,  Arabic, English
Armenian, Aramaic, Circassian
83%,2021 3.87,2022 1.3,2017 Classic Arabic, Arabic dialect, Arabic, French
French, Berber language
98%, 2021 53.8,2022 2.5,2018 Classic Arabic, Arabic dialect Arabic, English
98%, 2020 3.8,2022 0.8,2001 Classic Arabic, Arabic dialect Arabic, English
54%, 2004 0.7,2022 0.5,2014 Classic Arabic, Arabic dialect Arabic
87%, 2020 - 1.6,2018 7,168 languages -

Notes: Population count, Literacy rate, GDP per capita, and physicians data are sourced from the World Bank dataset. Classic Arabic is the formal MSA, and
Arabic dialect is the spoken colloquial Arabic.

Abbreviations: GDP, gross domestic product; MSA, Modern Standard Arabic.
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region have a below-world-average number of physicians per 1000
inhabitants (Table 2), which is another factor negatively affecting the
availability of quality cognitive assessment.

Perhaps most importantly, the MENA region is one of the clas-
sic examples of a linguistic situation with diglossia.>’ People in the
MENA region typically use at least two languages, Modern Standard
Arabic (MSA) as an instruction language in formal education and col-
loquial Arabic as a common or everyday language. MSA is relatively
consistent across countries, but colloquial Arabic varies largely across
countries with different varieties as local dialects. This language set-
ting in the MENA raises questions on the impact of diglossia, on top
of the widespread adoption of some languages as a “lingua franca”
or as languages of instruction (e.g., English and French; Table 2), on
dementia onset in the presence of high rates of diabetes, hyperten-
sion, and other comorbidities in the region.®® This diglossic situation
poses an additional challenge to the development of standardized tests
for cognitive decline in the MENA region because diglossia can affect
executive and cognitive functions.3?-42 This peculiar linguistic situa-
tion offers a good example for other similar situations in the world that
are marked with diglossia such as speakers of Cantonese-Mandarin,
Cypriot Greek, Swiss German, Serbo-Croatian, and many other African
and Asian dialects that are spoken by millions of people in the pres-
ence of a main national language (e.g., in Cameroon, speaking Fulani as

adialect in addition to French as an official language).

2.1 | A scoping review about cognitive assessment
in the MENA region

To identify and analyze gaps in cognitive assessment in the MENA
region, a scoping review was performed following the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses extension
for Scoping Reviews (PRISMA-ScR) Checklist.*® Articles were selected
if they (1) were published between 2012 and February 2023, to cover
the most recent decade since the Arab spring uprisings; (2) were pub-
lished in English; (3) addressed questions related to the cognitive
abilities of Arabic-speaking adults; and (4) explicitly used neuropsycho-
logical tests or questionnaires for the assessment of cognitive abilities.
Neuropsychology research published in Arabic is scarce. This literature
mainly concerns paywalled papers in non-indexed journals hosted by
local universities that do not always offer a rigorous peer review pro-
cess. Therefore, this review only considered research papers published
in indexed English journals. Articles were excluded if they included
Arab immigrants or non-Arab subjects in their samples as these groups
have unique demographics compared to indigenous Arabic populations
that could exert an influence on their cognitive performance.** While
it makes sense to assume that a validated test should work regardless
of country of residence, Arab immigrants in Western countries have
access to better health services and resources, including the chance
of being examined by highly trained health-care professionals, which is
not the case for indigenous Arab people in many MENA countries (see
Table 2). Moreover, Review papers were excluded as they do not pro-

vide empirical data. Search for relevant articles was conducted up until

Clinical Interventions

February 2023 using PubMed online database. The following keywords
((cognitive) AND ((decline) OR (impairment) OR (dysfunction)) AND ((assess-
ment) OR (test)) AND (Arabic)) generated a total of 124 articles. These
search terms are broad enough to encompass studies about demen-
tia as well. These articles were compared against the selection criteria
above, which resulted in a final list of 45 articles (see Figure 1 for
more details). Relevant articles were reviewed and selected by authors
OH and MLS. The final list of papers was exported into Mendeley
referencing software.

Variables and information of interest were extracted from the
selected articles and organized with Microsoft Excel 2019. They
included the following details: title of the study, authors, year of
publication, the assessment tool used, whether the tool is classic or
self-developed, the language of assessment, translation method (if
applicable), targeted cognitive domains, cutoff scores used to evalu-
ate cognitive status, information about participants’ number and age
range, and any limitations and challenges reported by the original
authors. Some neuropsychological tests were used to test cognitive
abilities for diverse clinical questions not restricted to dementia (cf. last
column of Table 3). Our rationale here was to comprehensively appraise
the current use of neuropsychological tests for the overall assessment
of cognitive abilities regardless of the original authors’ main clinical or

research question of interest.

2.2 | The unreliable testing of cognitive abilities
All retrieved details of interest are summarized in Table 3. Cognitive
abilities were evaluated for different clinical or research purposes and
applications (Table 3), in particular for the translation and validation of
classic English tests to Arabic. Cognitive assessment research was con-
ducted in 9 out of 22 MENA countries, with dominant contributions
from Egypt, Lebanon, and Saudi Arabia. A total of 80 classic neuropsy-
chological tests, batteries, scales, and questionnaires were used in this
literature (see Table 3 for a full list), with the most frequent five tests
being MoCA, MMSE, Brief Visuospatial Memory Test-Revised, Brief
International Cognitive Assessment for Multiple Sclerosis, and ACE-III.
By far, Arabic versions of MoCA and MMSE are the most used tests
in the MENA region (n = 102145-53) (n = 8204554-5%) respectively.
Interestingly, one study introduced the first Arabic memory test, The
Verbal Memory Arabic Test.®© There was a discrepancy in terms of the
used or generated cutoff values even for the same test. For instance,
Khatib et al.>2 applied a score of < 24.5 on MoCA for dementia detec-
tion based on receiver operating characteristic curve derived from the
study sample, while Assaf et al.! used a combined score of < 26 on
MoCA and a score of < 7 on the Instrumental Activities of Daily Liv-
ing Scale (Table 3) to diagnose dementia based on the published cutoff
score from Nasreddine et al.! Some studies reported data-driven (e.g.,
regression-based) cutoffs.4>:60:62.63

The participants’ age varied considerably across studies (Table 3,
total of subjects = 10,018, age range: 15-103 years). To accommo-
date the different language abilities of the participants, 6 studies

out of 45 reported the use of colloquial Arabic when translating
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[ Identification of studies via databases and registers }
N
5 Records removed before
§ Records identified from PubMed: screening:
= Databases (n = 124) > Records marked as ineligible
b= by automation tools (n = 33)
s
4
)
Records screened > Records excluded
(n=91) (n=5)
\4
Reports sought for retrieval | Reports not retrieved
= (n =86) (n=2)
=
(]
5
@ \ 4
Reports assessed for eligibility Reports excluded:
(n =84) = Non-Arabic speaker (n = 6)
Participants age <15 (n = 15)
Irrelevant study purpose (n =
16)
Single case studies (n=2)
e
2
= Studies included in review
S (n =45)
=
FIGURE 1 Preferred Reporting Items for for Systematic Reviews and Meta-Analyses flow chart for study selection process. First the titles and

abstracts were evaluated, then full-text screening was done to exclude irrelevant articles. The final list included 45 articles.

the tasks from English (see Khatib et al.,>? Souissi et al.®* Qassem
et al.,t>%® Soliman et al.®” and Hassan et al.?8), while one study®®
used it for task instructions only. To test the accuracy and valid-
ity of the translated versions, most articles adopted the forward-
backward translation method.*>>2¢7-73 Likewise, some studies relied
on piloting on an independent sample to evaluate the quality of the
translation,2046:49.52.68,69.72.74 | ast but not least, the main limitations
acknowledged by the original authors concerned the small and insuf-
ficient sample sizes, lack of rigorous clinical validation, absence of
cultural validation of the tools, potential bias in the results due to
several factors related to sample selection and data collection, and
disregarding possible confounding comorbidities.

What emerges from this literature is the use of suboptimal proce-
dures for the assessment of cognitive abilities, reliance on unvalidated
translated versions, significant differences in the use of colloquial Ara-
bic in the communication between the clinicians and the participants, a

lack of rigorous definitions of assessment criteria, and tests sometimes

administered by very junior or less experienced clinical staff. It is thus
not clear what added value these tests have brought to the diagnosis of
dementia or to the quality of care offered to the tested people.

2.3 | Recommendations for the MENA region

The recommendations below concern two main dimensions: the choice
of language for test development and validation, and the presence of
stigma about dementia and its damaging impact on research partici-
pation. But before laying down our recommendations, it is important
to shed light on the level of research productivity in the MENA region.
Fundamentally, the quality and usefulness of any developed neuropsy-
chological tests in a given language depend on the volume and quality
of research that involves speakers of that language. Thus, the develop-
ment of specific tailored neuropsychological tests for cognitive decline

assessment in Arabic speakers is contingent on a genuine promotion
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and support of research in the MENA region in the fields of cogni-
tive and clinical neuroscience. However, current research metrics offer
a poor portrait of research productivity in this region. For instance,
according to SClmago country ranking based on many scientific indica-
tors from the Scopus database,’® the highest ranked MENA country in
terms of total number of publications is Saudi Arabia at position 39 and
42 in cognitive neuroscience and neuropsychology, respectively. This
ranking is much lower if one considers the citations to that published
work. Overall, researchin those fields is limited in terms of both volume
and impact. This situation has been highlighted in many studies that
looked at the contribution and significance of research about dementia
produced in the MENA region.31-3¢7¢ This limited research productiv-
ity is a significant explanatory factor for the lack of both trained clinical
experts and reliable standardized neuropsychological tests.

It is important to stress here that reliance on translated versions of
research findings and clinical tests is not the solution to the problem.
The lack of standardized neuropsychometric batteries for the MENA
region is in itself a barrier that limits the development of research
projects and collaborations.?! To elevate the standards of neuropsy-
chology in the MENA region toward serving the needs of its older
population, significant investments are urgently needed to support the
training of the next generation of clinical neuroscientists and neuropsy-
chologists. An exchange program across countries would help to share
expertise and promote the development of tests that can be validated
across different populations and health-care systems. This is key to the
development of standardized tests about cognitive decline given the
diversity in colloquial Arabic forms in the MENA region.

The use of colloquial Arabic might pose a challenge to how to vali-
date the tests across groups and countries. A unified use of MSA would
alleviate this issue to some extent, though this warrants future inves-
tigations given the context of diglossia and the high percentage of
illiterate older adults in some MENA countries. While MSA is not fre-
quently used by today’s older generations, many existing tests include
familiar items and high-frequency words that are not particularly chal-
lenging for today’s older population in the MENA region. We expect
the use of MSA to become less of an issue for future generations given
the widespread use of MSA in the education system and the media
(see literacy rates and instruction languages in Table 2).77-77 Still, we
acknowledge the fact that MSA is facing a soaring competition from
other initiatives, which we believe are counterproductive, to expand
the use of spoken dialects to the written form.8% We believe the best
way to improve cognitive testing in the region is to promote the use
of MSA, which can be done gradually by increasing the lexical similar-
ity between colloquial Arabic and MSA8? through the gradual inclusion
of more MSA vocabulary into the current spoken dialects. Last but not
least, the availability of large lexical databases®? would facilitate the
development of cognitive tests in MSA. Likewise, cultural norms and
values should be considered in the development and validation stages
to avoid cultural bias. Including populations from diverse backgrounds
and using culturally relevant examples and materials can help develop
and validate tests free from any cultural biases. Such endeavors will
also benefit from fostering fruitful international collaborations with

well-established research centers, in particular with neuropsycholo-

gists from the Arab diaspora who can advise on the optimal procedures
in the development and validation of tests.

Similarly, the MENA region needs to streamline the collection pro-
cesses of large-scale high-quality data about aging and dementia.
Indeed, one of the challenges frequently reported by researchers in the
region, and by the studies reviewed here, concerns the lack of compre-
hensive epidemiological data about dementia. Collecting high-quality
data about dementia is extremely difficult due to a lack of resources,
inadequate health-care infrastructure in some countries, a deplorable
stigma about dementia, and disinterest from the large public to par-
ticipate in research. A multifaceted approach is required to address
these limitations. Actively engaging the community through initiatives
that promote dementia awareness, by sharing accurate information
about its symptoms and causes, will play a crucial role in dismissing
any misconceptions. Moreover, using media platforms to share per-
sonal stories can challenge dementia stereotypes and foster a more
inclusive society. It is also very important in this context to raise aware-
ness about the different types of dementia, the personalized nature
of living with dementia, and its huge inter-individual variability in its
severity and progression. This has to go hand in hand with the adop-
tion of a more positive language about dementia in the MENA region,
which would ensure that people living with dementia are treated with
respect.83 For instance, some myths are still present in the general pub-
lic about the idea that dementia is a normal part of aging, that memory
loss is the only symptom of dementia, or that people at early stages of
dementia cannot live independently.

To increase research participation, advocating online participation
through the integration of mobile and telemedicine-based services
enhances the efficiency and accessibility of cognitive assessment,
which in turn can support the collection of large-scale data in natu-
ralistic conditions.8##°> Research studies have to adopt more inclusive
criteria for the recruitment of older subjects. Indeed, restrictive exclu-
sion criteria, often poorly justified from a scientific point of view (age
limit, comorbidity, or disability type) represent one of the factors for
the low recruitment rates of older adults in research.8687 Other (mone-

tary) incentives can also be considered,®®

with an emphasis on the very
positive impact of research participation as a “civic duty” for building
healthier communities. In the same way, policy makers need to put in
place safe data-sharing protocols between MENA countries to acceler-
ate the development of neuropsychological tests that can be validated
on a large number of people. The creation of open-access databases
would also support open science in the MENA region in this domain
(e.g., Albawardi et al.87).

Furthermore, funding research should be at the level of the gravity
of dementia as a regional health burden. For example, MENA coun-
tries can agree to dedicate at least 0.5% of their GDP to meeting the
needs of their aging populations for better care and research outcomes.
Last but not least, it is of paramount importance that the MENA region
has its own neuropsychological society that can oversee the develop-
ment of neuropsychology within the region, including neuropsychology
for aging. This society could work closely with the current Middle East
Psychological Association, which has a focus on mental health. Overall,

we call for strong collaborations on an institutional but also regulatory
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body and government level to be competitive on the global stage in
health-care research and innovation, and also to be prepared for the
implications and challenges that come with dementia within the next
generation.

3 | IMPLICATIONS FOR THE GLOBAL FIGHT
AGAINST DEMENTIA

Many classic tests have translated versions suitable for speakers of
diverse languages. We would argue that transcription is not enough
to accommodate differences due to other cultural and socioeconomic
features across different populations. Developing culturally valid tests
for speakers of different languages, derived from a well-established
and research-informed English version, can help provide accurate test-
ing of cognitive abilities. This might mean using different items in a
way that would make the tests relevant to the population of interest,
at least with respect to feasibility, familiarity, and suitability. The use
of different tests or test versions across different populations should
not in principle pose a problem for global epidemiological studies as
differences can still be considered statistically at the level of models.
Put another way, the collection of valid data for different populations
using tailored tests is a more desirable outcome than the requirement
of consistency in data based on a single standardized test. This perspec-
tive is in line with the growing interest in precision neuropsychology
by making sure that neuropsychological tests are tailored to the tested
group.

Some examples of culturally valid tests include the Seoul Neuropsy-
chological Screening Battery, a comprehensive battery developed for
Korean-speaking individuals.®* Similarly, NEUROPSI?° and the Spanish
National Institutes of Health (NIH) Toolbox Cognition Battery?! have
been developed to standardize both the administration and the scoring
of cognitive abilities in Spanish-speaking populations. These batteries
consist of a set of adapted classical tests combined with culturally rel-
evant items. They are the result of a multi-center collaborative effort
that allowed for extensive normative data collection and accounted
for the cultural and socio-economic characteristics of their targeted
populations. These batteries have underscored the need to develop
and validate population-specific neuropsychological tests. For exam-
ple, it has been shown that demographic factors had significant effects
on cognitive scores in the Spanish version of the NIH Toolbox Cog-
nition Battery following a pattern that completely differed from that
observed in the English version.?*

However, it might not be realistically feasible to develop tests for
every group and in every spoken language. Thousands of languages
are unlikely to motivate significant research and hence speakers of
such languages might need to be tested in other widely spoken lan-
guages. Therefore, translated versions might be the only option for
some populations. In this context, translation efforts can be supported
by new advancements in artificial intelligence (Al) tools. For instance,
recent sophisticated Al architectures are able to offer expert-level
translations for many languages.’? There is also a surge in interest in

developing alternative Al-based translators that can learn from a small

Clinical Interventions

amount of data given that many languages have a low presence on the
internet. In this context, the recent initiative by Meta “no language
left behind” is an exciting opportunity that would have many ramifi-
cations in the near future for the health-care sector.”® For example,
in typical clinical scenarios in which the health-care provider does not
speak the primary language of the patient, the use of professional inter-
preters is usually considered. Now, with the advancement in Al-based
translators, such tools can offer a cost-effective solution to any lan-
guage barrier when delivering care to populations with high language
diversity (see example in Panayiotou et al.”#). There is, for instance,
an interest in the development of Al-based cognitive tests,”” including
chatbots powered by the like of ChatGPT to conduct cognitive tests,
but these chatbots based on large language models do not perform well
in all languages (e.g., Seghier?®). We reckon that the use of Al in neu-
ropsychology is still in its infancy, facing many limitations with respect
to generalizability of Al algorithms and availability of high-quality and
bias-free data. Other challenges for Al concern accountability, trans-
parency, data security, non-equal representation of different groups
in the data used to train and test Al models, mistrust due to a lack of
understanding of how Al-based diagnostics are generated, risk of deci-
sions being based on irrelevant features, and difficulty in establishing
clinical validity of Al tools.?”:78

In summary, the availability of reliable and valid tests for English
speakers is the result of a very active research community in cognitive
neuroscience, too often relying too closely on English-speaking peo-
ple. Indeed, research in cognitive neuroscience, as in many domains,
speaks English, and this has many ramifications on our understand-
ing of cognition at large,”” but also on measuring cognitive abilities
for clinical purposes. The research community in cognitive science
needs to uphold inclusion by broadening the linguistic diversity of
both its participants and researchers. Journals, funding bodies, and
scientific societies should put in place guidelines on how to ensure
language diversity during the selection of participants so that the
sampling process is fair and inclusive. Furthermore, initiatives can be
created to offer mentoring opportunities for researchers of under-
studied languages; for instance, researchers of understudied languages
can be invited to spend time at clinical institutions that have expertise
in administering neuropsychological tests about cognitive abilities in
patients. By working on both sides of the challenge, namely the devel-
opment of neuropsychological tests in understudied languages and
upskilling health-care staff in neuropsychology for diverse populations,
we can offer equal opportunities when it comes to access to culturally
valid and clinically useful diagnostic tools for the study of healthy and

pathological aging.
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