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The majority of the studies reporting on HIV and the application of the fourth industrial revolution (4IR) were conducted in Southern Africa (n=11) followed by East Africa (n=10); West Africa (n=6) and Central Africa had
the least number of studies (n=1). The commonly used 4IR methods/tools were Al and ML approaches to analyse secondary data. Supervised ML was the most popular 4IR technology, with the random forest being
the most preferred followed by XGBoost, logistic regression, and other ML models and algorithms. Artificial intelligence models and algorithms can be used to diagnose and predict HIV, develop prediction tools, and

identify HIV clusters. However, more needs to be done including further validation of outcomes with different data or settings to support the superiority of the 4IR approaches.

BACKGROUND RESULTS CONTINUED

 The review focused on studies that reported on the application of Fourth Industrial Revolution (4IR) technologies in the
diagnosis and management of HIV among key populations (KPs) in Sub-Saharan Africa (SSA).
« Atrtificial intelligence (Al), including machine learning (ML) models and algorithms, are 4IR technologies that can generate

Based on Figure 2, South Africa, Ethiopia, and Zimbabwe were the most researched on the application of 4IR in HIV
diagnosis and management.

Al systems to diagnose and manage HIV. Total number of studies a country was involved in
 4IR approaches can provide convenient, and quick ways to allow KPs sufficient access to health services as they bear a out of 20 reviewed
disproportionate burden of HIV.
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The review was done according to the Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) A Countri 98 N .
guidelines and registered in the International Prospective Register of Systematic Reviews (PROSPERQO) database 1D
number CRD42023468734. Figure 2: Number of studies per country
A systematic search of the literature was conducted using databases such as PubMed, Google Scholar, SCOPUS, Web
of Science, Sabinet, and Science Direct were conducted from August 2023 to May 2024. Table 2:Successes and Barriers of the 4IR approaches in the diagnosis and management of HIV

 The search included published and unpublished documents made available from the year 2015 and onwards.

 The inclusion and exclusion criteria were guided by the “Population, Intervention, Comparison, and Outcome” (PICO)
framework.

« The population considered studies involving adults - 15 years and above for prospective primary studies and all age
groups for retrospective studies, key and general populations from SSA.

« The Iinterventions looked at studies that employed 4IR approaches comparing traditional approaches with 4IR or
comparing different 4IR methods.

__ Successes Barriers

1. AI/ML models improve early HIV

detection through data analysis Limited access to high-quality datasets
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treatment, clinic visits, and viral load
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PubMed (n = EEE} Citation searching (n =6)

Scopus (n = 5) Grey Iiterature (n = 11) Figure 3 shows that most of the reports emanated from 13 countries from Southern Africa and East Africa and
k= Unspecified (n = 309) the least from seven countries, of which six were from West Africa and one from Central Africa.
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: NP Wrong setting (n = 167)
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Wrong population (n=41) CONCL USIONS
Wrong intervention (n = &) « The 4IR approaches have proven more effective and convenient than traditional methods in HIV diagnhosis and
Wrong study design [n = &)
Wrong population and setting (m= 127 management.
Carrect population and wrong intervention (n = 35) « However, there are challenges including ethical concerns, quality data availability, and the expertise needed for proper

Implementation.

« The 4IR technologies can utilize existing data to build models for STI diagnosis and care, potentially improving
diagnostic and management strategies.

 These technologies can enhance primary healthcare, mobile health, and self-assisted approaches, benefiting KPs

who face segregation and unsensitized medical practitioners.

« By reducing misdiagnosis, improving timely precision, and lowering HIV mortality rates, 4IR approaches could help
address the rising burden of HIV highlighting the need for their adoption.
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