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ABSTRACT
Background  Despite the growth of the population of older 
people living with HIV (PLWH), data on cognitive disorders 
among older PLWH, particularly in low- and middle-
income countries, are scarce. These data are especially 
underrepresented in the literature from eastern Europe and 
central Asia (EECA).
Objectives  This scoping review aimed to describe the 
peer-reviewed literature on cognitive health among PLWH 
in the EECA region.
Eligibility criteria  We selected articles from peer-
reviewed journals that reported on cognitive assessments 
or the prevalence and characteristics of cognitive disorders 
among adult (≥18 years) PLWH in EECA countries (Armenia, 
Azerbaijan, Belarus, Estonia, Georgia, Kazakhstan, 
Kyrgyzstan, Latvia, Lithuania, Moldova, Russia, Tajikistan, 
Turkmenistan, Ukraine and Uzbekistan). Studies assessing 
cognition among PLWH related to traumatic brain injury, 
brain tumours, COVID-19, meningitis, neurosyphilis and/or 
other central nervous system infections were excluded.
Source of evidence  We searched for relevant data 
published up to March 2025 using four online databases 
(PubMed, CINAHL, Web of Science and PsycINFO).
Charting methods  Covidence, a web-based collaborative 
software platform, was used for data screening and 
extraction. Two independent reviewers screened abstracts 
and full texts, resolving disagreements through consensus. 
The data were extracted based on the predefined data 
extraction criteria.
Results  A total of 1388 peer-reviewed articles were 
identified; 295 articles were removed due to duplication; 
and 1053 and 25 articles were excluded based on the 
abstract/title and full-text screenings, respectively. 
Finally, 15 articles met the inclusion criteria. All 15 
studies used different neuropsychological assessments 
to measure cognitive performance by domain and/or 
cognitive disorders among various subgroups of PLWH. 
One cross-sectional study focused on older populations 
(≥40 years old), using standardised cognitive performance 
assessment tests. However, it neither provided information 
about the prevalence estimate of cognitive disorders nor 
identified risk factors.
Conclusion  Existing literature on cognitive disorders 
among older PLWH in the EECA region is limited and 
insufficient to estimate prevalence, or identify risk factors, 
and ultimately develop appropriate policy addressing the 

needs of older PLWH in this region. This scoping review 
underscores the urgent need for large-scale, longitudinal 
studies employing standardised, culturally adapted 
neuropsychological batteries and adherence to rigorous 
reporting standards.

INTRODUCTION
Effective antiretroviral therapy (ART) has 
significantly increased life expectancy for 
people living with HIV (PLWH), leading 
to a projected 73% of PLWH being over 50 
years old by 2030.1 This growing population 
of older PLWH is more susceptible to ageing-
related conditions, including cognitive disor-
ders, presenting a critical global public health 
challenge.2 3 Impaired cognitive performance 
negatively impacts people’s health outcomes 
and overall well-being. Specifically, cognitive 
impairment can adversely affect treatment 
adherence,4 5 health behaviours, working 
capacity, everyday function and overall quality 
of life.6–9

The literature on cognitive performance 
among older PLWH is growing globally; 
however, the data remain insufficient as ~70% 
of countries have not contributed to this 
body of literature,10 and the existing evidence 
primarily originates from high-income coun-
tries.11 The current estimated prevalence 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ We applied a systematic approach to review the 
existing literature on cognitive performance and/or 
disorders among people living with HIV in the east-
ern Europe and central Asia (EECA) region.

	⇒ Following the reporting criteria of the Preferred 
Reporting Items for Systematic Reviews and Meta-
Analyses Extension for Scoping Reviews, our scop-
ing review highlighted gaps where future research 
should be applied.

	⇒ Due to searching peer-reviewed literature, we may 
have missed studies from the EECA region.
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of cognitive disorders among older PLWH varies from 
22% to 70%, depending on geography, patient charac-
teristics and diagnostic or screening methods used.6 
PLWH are disproportionally affected by comorbid 
cognitive disorders in low- and middle-income countries 
(LMICs).10 11 The heterogeneous nature of the ageing 
process for PLWH may explain the unequal geograph-
ical distribution of these conditions. Cognitive disorders 
are not only associated with HIV itself (eg, neurotoxicity, 
immunosuppression, chronic inflammation and coin-
fections) but also with lifestyle factors (eg, substance use 
disorders and smoking) and other health-related factors 
(eg, cardiovascular risk factors) among PLWH, which 
often differ from people without HIV and vary across 
countries.4 12–17 An additional reason for the variability in 
the prevalence of cognitive disorders globally stems from 
the use of different diagnostic and screening techniques 
with various sensitivities and specificities, for example, 
brain imaging, and access to neurologists, psychiatrists or 
neuropsychologists who can make consistent and accu-
rate diagnoses.18 19

The eastern Europe and central Asia (EECA) region 
is disproportionately affected by the HIV epidemic. 
Contrary to global trends, HIV incidence and mortality 
rates have increased by 49% and 46%, respectively, since 
2019.20 Moreover, the region experienced the largest 
increase in the age-standardised incidence of HIV, along 
with a rise in disability-adjusted life years among older 
adults (aged 60–89 years) from 1990 to 2019.21 The 
epidemic is driven by factors such as injection drug use, 
stigmatisation of vulnerable groups and limited access 
to prevention and treatment programmes.22 Insuffi-
cient access to prevention and treatment services as 
well as stigma further exacerbates the challenges in the 
EECA region. In 2022, only 48% of PLWH were virally 
suppressed in the EECA region.20 Given the high prev-
alence, late diagnosis, concentration among vulner-
able populations and limited availability of ART among 
PLWH in the EECA region, the burden of HIV is likely 
to increase and be accompanied by a higher prevalence 
of age-associated comorbid diseases, frailty and reduced 
quality of life among older PLWH. Despite the burden of 
HIV, there is limited knowledge about cognitive perfor-
mance among PLWH in the EECA region.11 16 This knowl-
edge gap may hinder the HIV treatment response due 
to the factors mentioned above, for instance, cognitive 
disorders impeding treatment adherence and reducing 
the overall quality of life for PLWH.

Given this context, we conducted a scoping review to 
systematically map the existing research and identify 
knowledge gaps on cognitive health among PLWH in 
the EECA region. Specifically, we aimed to understand 
how cognitive performance is assessed among PLWH, 
whether the literature focuses on age-related cognitive 
damage among PLWH and to identify gaps in knowl-
edge regarding the assessment, prevalence and risk 
factors for cognitive impairment among PLWH in the 
EECA region.

METHODS
Following the steps of the Joanna Briggs Institute (JBI) 
manual for evidence synthesis for conducting a scoping 
review,23 the study team developed a protocol (online 
supplemental file 1) that included search terms, eligibility 
criteria for studies, data management and an analysis 
plan. We used the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses Extension for Scoping 
Reviews (PRISMA-S) checklists to guide the reporting 
process.24 25 The following databases were searched indi-
vidually: CINAHL (via EBSCO), PsycINFO (via OVID), 
PubMed (via the U.S. National Center for Biotechnology 
Information) and Web of Science (via Clarivate). We 
identified one additional relevant article that met our 
inclusion criteria. Although this article was published 
after our initial search and, thus, not captured in the 
original results, we included it due to its clear relevance 
to the review. No additional search methods were used; 
this includes study registries, online resources, manual 
browsing, citation searches or author contact.

We developed a comprehensive search strategy to 
identify studies assessing cognitive functioning among 
PLWH. The search was guided by geography and three 
core conceptual domains: (1) HIV or PLWH populations, 
(2) cognitive function or related domains (eg, neuro-
cognition, memory and executive function) and (3) 
measurement or assessment tools. These concepts were 
operationalised using both controlled vocabulary (eg, 
Medical Subject Headings (MeSH) terms in PubMed) and 
keyword searches tailored to each database’s syntax. The 
geographic search terms were developed iteratively by the 
research team in consultation with a medical librarian, 
incorporating the names of EECA countries, major cities 
and regions, as well as transliterations. Strategies, such as 
the inclusion of regional eponyms, author affiliations and 
language proxies, were used to maximise retrieval sensi-
tivity. Full search strings, as executed, are reported in 
online supplemental file 2 for each database. The search 
terms were adapted to the syntax for each database.

Study team members developed an initial search strategy 
and an experienced medical librarian was consulted to 
optimise the search strategy. No formal peer review of 
the search strategy has been conducted. The strategy 
was initially developed for PubMed and then translated 
for other databases, including CINAHL, PsycINFO and 
Web of Science. Boolean operators were used to combine 
search terms across the three conceptual domains. No 
language or date restrictions were applied to the initial 
search. The final search was executed on 11 March 2025.

The inclusion criteria were as follows: (1) the popula-
tion must have consisted of PLWH; (2) the data on cogni-
tion must have been reported; (3) studies must have been 
published in peer-reviewed journals and (4) studies must 
have reported relevant data only from EECA countries (ie, 
Armenia, Azerbaijan, Belarus, Estonia, Georgia, Kazakh-
stan, Kyrgyzstan, Latvia, Lithuania, Moldova, Russia, 
Tajikistan, Turkmenistan, Ukraine and/or Uzbekistan). 
Studies on the paediatric population (<18 years old) and 
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those assessing cognition among PLWH related to trau-
matic brain injury, brain tumours, COVID-19, meningitis, 
neurosyphilis and/or other central nervous system infec-
tions were excluded. Although the protocol specified 
inclusion of studies in English, Russian or Georgian, we 
did not exclude any studies based on language during 
screening.

To facilitate the screening and data extraction 
processes, we used a web-based collaborative software 
platform, Covidence, which streamlines systematic and 
other types of literature reviews.26 The first round of 
screening was conducted based on the title and abstract, 
which was followed by a second round of full-text 
screening. Both rounds of screening were independently 
conducted by two reviewers. Conflicts were resolved by 
at least two different reviewers. Notably, 11 out of 112 
abstract/title screening conflicts were initially resolved 
by the entire team. The remaining 101 conflicts from 
the abstract/title and 13 from full-text screening were 
resolved by two reviewers. The first author (EI) extracted 
the data from all eligible articles that remained after 
two rounds of screening. Data extraction was conducted 
using a template developed based on the consensus of all 
authors. The extracted data were reviewed by two authors 
(MD and DRG) and double checked whenever concerns 
arose or clarification was needed. Information extracted 
from articles included (1) study characteristics, such as 
the lead author, title, year of publication, country, aim, 
study design, data collection period, recruitment method, 
study setting, population size and eligibility criteria; (2) 
population characteristics, such as sex at birth, gender, 
age and education; (3) specific diagnostic/screening 
methods; (4) specific cognitive disorders or perfor-
mance reported and (5) prevalence and mean scores of 
cognitive disorders and/or cognitive performance. The 
extracted data also included information on funding and 
conflicts of interest. In addition to the articles identified 
through our systematic search, we applied the same data 
extraction procedures to one additional article that was 
manually included. Descriptive analysis was conducted to 
explore the range of cognitive measurements, disorders 
and reporting scales. The results section is supported by 
tables providing a summary of each article. Patients and 
the public were not included in the development of the 
study design.

Patient and public involvement
Patients or the public were not involved in the design, 
conduct, reporting or dissemination plans of our research.

RESULTS
Literature search
A search of the databases identified 1387 articles, 14 
of which were eligible for data extraction and analysis 
(figure  1). A total of 295 articles were removed due to 
duplication; 1053 and 25 articles were excluded based on 
the abstract/title (the first round) and full-text screening 

(the second round) rounds, respectively. Of the 25 arti-
cles excluded from the second round, two were excluded 
because we could not locate full texts via the Internet or 
an interlibrary loan request,(Articles from the following 
journals could not be located: Klinicheskaia Medit-
sina (n=1) and Terapevticheskii Arkhiv (n=1)). 16 were 
excluded because of outcomes or other measurements 
unrelated to cognition, 3 because they met our exclusion 
criteria based on population (PLWH with cerebral toxo-
plasmosis), 3 excluded articles were conference abstracts 
and 1 of an inappropriate study design (review article).

In addition to the 14 articles identified through the 
systematic search, we manually identified and included 1 
additional relevant article that met our eligibility criteria 
but was published after our search was conducted. This 
resulted in a final total of 15 articles included for data 
extraction and analysis.

Study characteristics
Table 1 (see the online supplementary file 3) provides 
a comprehensive summary of the characteristics of the 
included studies. Among the 15 articles, 9 were from 
Russia,27–34 2 from Belarus,35 36 1 from Kazakhstan,37 1 
from Azerbaijan38 and 2 from Georgia.39 40 The two arti-
cles from Belarus were based on one multicountry study 
(Belarus, UK, Denmark and Italy);35 36 one study from 
Russia was also multicountry (Russia and USA).30 Except 
for six publications in the Russian language,27 29 31 33 34 41 
all were published in English.28 30 32 35–40 Publication years 
ranged from 1992 to 2025. Most studies were cross sectional 
(n=12).28 29 31 33–41 There was also a secondary data anal-
ysis based on a randomised controlled trial,35 a case series 
(n=1)27 and a longitudinal observation study (n=1).32 
Study sample sizes ranged from n=7 (case series) to n=400 
(an overall sample from the multicountry study). Not all 
publications precisely reported study settings or sampling 
methods. However, those that did report included diverse 
groups of PLWH, including older (defined as≥40 years 
old) PLWH (n=1), those with alcohol use disorders (n=1), 
those with drug use disorders (n=2), HIV outpatient clinic 
patients (n=4), inpatients of psychiatric/neurology clinics 
(n=3), inpatients of an AIDS Centre (n=1), incarcerated 
PLWH (n=1) and heterosexual men with HIV stage III 
(n=2). All were conducted among adults, with a reported 
minimum mean age of 29.4±0.9 and maximum median 
age of 49 (IQR 44–54) years. Two publications did not 
report sample age.31 39 Only one of these publications 
mentioned specifically being focused on older PLWH.40

Reported measurements and outcomes in the reviewed 
literature
All 15 studies used different instruments to assess cognitive 
performance by domain, global cognitive performance 
and/or cognitive disorders among diverse subgroups of 
PLWH. Specifically, in addition to global cognition in six 
studies,27 37–41 executive function was reported in four 
studies,29 32 35 40 verbal memory in five studies31 32 35 36 40 and 
visual-constructive motor functions,28 32 verbal fluency,35 40 
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working memory35 37 and psychomotor speed35 40 were 
reported in two studies; abstract reasoning42 and speed 
of information processing32 were each reported in one 

study. Three studies used brain MRI to detect cere-
bral atrophy39 to study the structural characteristics of 
cognitive and psychological changes33 and cerebellar 

Figure 1  Studies on cognitive performance among older PLWH in EECA: a scoping review. PRISMA flow diagram. EECA, 
eastern Europe and central Asia; PLWH, people living with HIV; PRISMA, Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses.
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degeneration.27 One study assessed the quality of life.30 
Among 12 publications reporting country-specific data, 
up to 15 neurocognitive assessments were conducted, 
all within observational studies. The following assess-
ments were commonly used screening tools among older 
PLWH in other literature: Clock Drawing Test41; Cogstate 
Cognigram35 36; Controlled Oral Word Association Test 
(COWAT)35 36; Frontal Assessment Battery (FAB)41; 
HIV Dementia Scale39; Mini-Mental State Examination 
(MMSE)38 41; Montreal Cognitive Assessment (MoCA)27 40; 
Trail Making Tests, and Stroop Colour and Word Tests40; 
Verbal Fluency Test and Grooved Pegboard Test32 33 40; 
Brief Visuospatial Memory Test, Hopkins Verbal Learning 
Test, Paced Auditory Serial Addition, Colour Trail Tests 1 
and 2 and Adult Intelligence Scale III32; Wechsler Test32 33; 
Schulte tables33; PROMIS V.2.0 Adult Cognitive Function 
8 a short form (8-item) and the 16-item Forgetfulness 
Assessment Inventory.37

Two studies using neurocognitive performance 
batteries did not report country-specific data.35 36 Six 
studies reported the percentage of PLWH with neurocog-
nitive disorders.28 30 34 38 39 41 However, the cut-off scores 
for cognitive performance and/or diagnostic criteria 
for reported cognitive disorders or impairment were 
not clearly reported in any of these studies. None of 
those studies included a representative sample to gener-
alise study findings and estimate prevalence. Six studies 
reported mean or median scores and SD or IQR for some 
neurocognitive assessment results.27 29–31 33 37 Two publi-
cations based on one multicountry study did not report 
country-specific data.35 36 Detailed information about 
the measurements, neurocognitive performance results, 
the percentage of cognitive disorders and mean scores 
reported in the studies are shown in Table 2 (see the 
online supplementary file 4).

DISCUSSION
To our knowledge, this is the first scoping review on 
cognitive disorders among PLWH in the EECA region. 
The results of this review highlight a significant gap in 
the peer-reviewed literature regarding age-associated 
cognitive performance among PLWH in this region. 
Specifically, only one of the reviewed studies focused on 
older populations, which should be a primary consid-
eration for assessing cognitive disorders among PLWH. 
Moreover, with the exception of the study conducted in 
Kazakhstan, which included randomly selected patients 
with HIV from one AIDS care clinic in a city,37 the other 
studies either focused on different subgroups of PLWH, 
used non-randomly selected samples, or had sample 
sizes too small to generalise findings. As a result, there 
are insufficient published data to estimate the preva-
lence of cognitive disorders among PLWH in this region. 
Given the disproportionate burden of HIV in the EECA 
region, where HIV incidence and mortality rates have 
risen significantly since 2019, the need for research on 
age-associated cognitive disorders among older PLWH 

is even more critical.20 21 Understanding the prevalence 
of different clinical presentations, associated risk factors 
and priority subpopulations for cognitive disorders 
among older PLWH is crucial for developing policies 
and appropriate healthcare services. This knowledge 
can contribute to reduce the burden of cognitive impair-
ment and improving the overall health and quality of life 
among older PLWH.43

In most studies that reported country-specific data, 
neither clear cut-offs nor diagnostic criteria for cognitive 
performance and disorders have been reported. Addition-
ally, none of these studies mentioned score adjustments 
(eg, T-scores) or the validity of assessment tools within the 
local context. The lack of reporting on diagnostic criteria, 
cut-off scores and score adjustments (eg, for educational 
attainment) can challenge the applicability and inter-
pretability of the data in both local and global contexts. 
It is noteworthy that many of the reviewed studies used 
common standardised screening tools, including the 
MMSE, MoCA, FAB, HIV Dementia Scale, COWAT, 
CogState’s Cognigram and the Clock Drawing Test.18 19 
This offers promise for future studies in the EECA region, 
as these tools can be easily administered, provided that 
they are validated for the local context, which is essen-
tial for the proper interpretation of cognitive function.6 
Moreover, using similar assessments across studies will 
enable comparisons across populations. Ultimately, this 
approach will help define policy priorities and guide the 
development of targeted healthcare interventions.

Since most cognitive assessments are developed and 
validated in high-income countries, adaptation and vali-
dation studies in low-resource settings are essential to 
ensure their accuracy and applicability. Similar to our 
review, other literature on cognitive performance among 
PLWH in low-resource settings is often criticised for 
factors such as a lack of data on the validity and reliability 
of screening and diagnostic tools,44 small sample sizes, the 
absence of comparison groups45 and failure to incorpo-
rate psychosocial and behavioural variables.46 Research in 
the EECA region should address these gaps by developing 
sound study designs (eg, representative sample, a variety 
of variables and having comparison groups) and focusing 
on defining appropriate cut-off scores, adjustments and 
diagnostic criteria tailored to the local context. This will 
not only improve the reliability of cognitive assessments 
but also ensure that they are relevant to the unique chal-
lenges faced by PLWH in this region.

Research in the EECA countries, including studies 
that use screening tools and other diagnostic methods, 
can help address the challenges of implementing effec-
tive and practical cognitive screening strategies in clin-
ical practice. Studies have demonstrated the feasibility of 
cognitive screening in other low-resource settings. These 
tests are relatively easy to administer and interpret when 
performed by trained research staff and non-specialised 
healthcare personnel.47 Notably, routinely adminis-
tering a comprehensive neuropsychological battery in 
clinical practice in low-resource settings often leads to 
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delayed service delivery and additional challenges for 
patients navigating the healthcare system.48 Moreover, 
comprehensive cognitive screening for PLWH may not 
be cost-effective if performed routinely. Hence, identi-
fying factors that inform clinical practice, such as which 
screening/diagnostic tools should be used, for whom 
and when, will guide the development of efficient, cost-
effective strategies for the EECA region.

In our scoping review, we exclusively searched peer-
reviewed journals indexed in four major databases, which 
may have led to the exclusion of relevant research from 
the EECA region, where most countries are LMICs, and 
where publications in such peer-reviewed journals are 
less prevalent.49 While our initial inclusion criteria spec-
ified English, Russian and Georgian languages, in prac-
tice, no studies were excluded based on language. This 
suggests that relevant articles were accessible within those 
languages, and potential language bias was minimised. 
Furthermore, the research team did not impose a restric-
tion on the publication date, which could have allowed for 
a more nuanced analysis of studies published before and 
after the initiation of ART. Given that ART became avail-
able at varying times across countries in the EECA region, 
we did not predefine a specific year for the inclusion of 
studies from the post-ART era based solely on publication 
date. Had a larger volume of literature been identified, 
we would have considered conducting separate analyses 
depending on the ART era. Despite these limitations, the 
findings of our scoping review highlighted the research 
gap and the need for further research to address these 
gaps in cognitive disorders among PLWH in the EECA 
region

CONCLUSION
Our scoping review provides valuable evidence for the 
scientific community and for policymakers to prioritise 
research on older PLWH in the EECA region. This finding 
confirms a critical gap in scientific knowledge on cogni-
tion and cognitive disorders among older PLWH in the 
EECA region. This underscores the urgent need for well-
designed, long-term studies, particularly those focused on 
ageing PLWH. Such research should prioritise culturally 
and linguistically appropriate assessments and rigorous 
reporting of findings to ensure the applicability and rele-
vance of the data for both local and global contexts.
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