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Individuals with HIV infection for more than twelve months between January 2021 and 
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January 2024 to December 2024.  

Mapping HIV 

The practice of using statistical methods and geospatial tools to depict the geographic 

distribution of current HIV infections graphically. GIS (Geographic Information Systems) can 

be used to illustrate infection clusters and their temporal distribution. 
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Recent refers to a period of up to one year following the acquisition of infection. It serves as a 

proxy for estimating HIV incidence and as an index for measuring the degree of ongoing 

transmission within a population. In this study, recent infections include individuals who tested 

positive for recent HIV within twelve months from January 2021 to December 2021, January 

2022 to December 2022, January 2023 to December 2023, and January 2024 to December 

2024.  

Spatial Clustering: 

The identification of geographic areas with a higher concentration of recent and long-term HIV 
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Trends in HIV 

The trends and variations in recent HIV infections over time, as determined by seasonality, 
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Time to ART Initiation: 
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ABSTRACT 

Background 

Despite significant progress on HIV control in Uganda, the population-level viral suppression 

rate remains low at 74.9% and Uganda now records about 50,000 new HIV infections annually, 

which underscores the need to detect geographic hotspots and programmatically relevant 

drivers among clients entering care. . Recent HIV infections, defined as those acquired within 

twelve months, are important indicators of ongoing transmission and the extent of prevention 

efforts. However, data at the subnational level regarding recent infections, their geographic 

clustering, temporal trends, and risk factors are limited. This study aimed to map the spatial 

distribution, identify temporal trends, and explore the drivers of recent HIV infections among 

clients of The AIDS Support Organization (TASO) in Uganda from 2021 to 2024. 

Methods: 

A retrospective, multiple-methods study design was employed, utilizing routinely collected 

HIV recency testing data from 11 TASO centers across Uganda. Individuals newly diagnosed 

with HIV were classified according to the national recent infection testing algorithm (RITA) 

detailed in Figure 1-3. Spatial analysis involved empirical Bayesian smoothing, Global and 

Local Moran’s I, and Getis-Ord Gi* techniques to identify hotspots. Temporal trends were 

evaluated using Mann-Kendall tests and time-series clustering. Multivariable logistic 

regression identified individual-level predictors of recent HIV infection. Data were extracted 

from electronic medical records and analyzed with ArcGIS Pro, R, and Stata. 

Results:  

A total of 8,276 HIV-positive clients were analyzed for hotspot and temporal trend detection, 

and 5,422 clients for identifying drivers of recent HIV infection. Spatial analysis revealed 

persistent and emerging hotspots, including a new outbreak in Kyenjojo (2024) and sporadic 

clusters along the southwestern and eastern cattle corridors. No district showed sustained or 

increasing hotspots, while districts in the Lake Victoria basin experienced episodic surges. 

Temporal patterns were mostly oscillatory. Sixty-four districts maintained near-zero incidence 

over 48 months, indicating epidemic control through stable treatment and low-risk behavior. 

Forty-five districts showed a gradual increase from late 2022, peaking in mid-2023 before 

declining, reflecting mobility-driven surges linked to the post-COVID-19 reopening. Another 



xvii 

 

37 districts experienced short-lived urban and peri-urban spikes in mid-2022 and early 2023, 

which were quickly contained through responsive health interventions. 

In multivariable analysis, male clients had significantly lower odds of recent HIV infection 

compared to females (OR = 0.74; 95% CI: 0.57–0.96; p = 0.021). Other variables, age, 

education, HIV testing approach, delivery model, pre-test counseling, and ARV adherence, 

were not significantly associated with HIV recency (p > 0.05). 

Conclusion: 

The study found an overall HIV recency prevalence of 10.5% among TASO clients, with 

significant variation across centers and over time. Centers in the southwestern and eastern 

regions, especially along the Cattle Corridor and the Lake Victoria basin, experienced episodic 

surges. At the same time, most other districts consistently maintained low or zero recency rates. 

A new hotspot appeared in Kyenjojo in 2024, indicating localized outbreaks amid general 

epidemic control. Temporal analysis revealed oscillating trends, with brief peaks in mid-2022 

and early 2023, corresponding to post-COVID mobility and economic reopening. These 

findings emphasize the fragmented and changing nature of recent HIV infections across 

Uganda. Targeted surveillance, rapid response, and geographically focused prevention 

strategies are critical to maintaining epidemic control and progressing toward the 2030 HIV 

elimination goals. 

Keywords: 

Recent HIV infection, Spatial analysis, Uganda, HIV recency testing, GIS mapping, TASO, 

Epidemiology, Hotspots, Temporal trends.



69 

 

REFERENCES 

Anderson, S. J., Ghys, P. D., Ombam, R., & Hallett, T. B. (2017). HIV prevention where it is needed most: 

comparison of strategies for the geographical allocation of interventions. Journal of the 

International AIDS Society, 20(4), e25020.  

Assefa, Y., & Gilks, C. F. (2020). Ending the epidemic of HIV/AIDS by 2030: Will there be an endgame to 

HIV, or an endemic HIV requiring an integrated health systems response in many countries? 

International Journal of Infectious Diseases, 100, 273-277.  

Bousema, T., Stresman, G., Baidjoe, A. Y., Bradley, J., Knight, P., Stone, W., . . . Odongo, W. (2016). The 

impact of hotspot-targeted interventions on malaria transmission in Rachuonyo South District in 

the Western Kenyan Highlands: a cluster-randomized controlled trial. PLoS medicine, 13(4), 

e1001993.  

Bronfenbrenner, U. (1994). Ecological models of human development. International encyclopedia of 

education, 3(2), 37-43.  

Businge, C. B., Longo-Mbenza, B., & Mathews, V. (2016). Risk factors for incident HIV infection among 

antenatal mothers in rural Eastern Cape, South Africa. Global health action, 9(1), 29060.  

Calvarese, M., Bame, S., & Bakanume, B. (2007). Historical analysis of AIDS patients in Uganda using 

innovative community clinical service: The AIDS Support Organisation (TASO). Journal of 

Humanities and Social Sciences, 1(1), 13.  

Chimoyi, L. A., & Musenge, E. (2014). Spatial analysis of factors associated with HIV infection among 

young people in Uganda, 2011. BMC public health, 14, 1-11.  

Dwyer-Lindgren, L., Cork, M. A., Sligar, A., Steuben, K. M., Wilson, K. F., Provost, N. R., . . . Hall, J. B. 

(2019). Mapping HIV prevalence in sub-Saharan Africa between 2000 and 2017. Nature, 

570(7760), 189-193.  

Farahani, M., Kirungi, W. L., Farley, S. M., Mugisha, V., Hoos, D., Smart, T. F., . . . El-Sadr, W. M. (2025). 

Progress in the HIV response in Uganda: findings from two sequential population-based HIV 

impact assessment surveys, 2017–21. The Lancet HIV.  

Ghys, P. D., Williams, B. G., Over, M., Hallett, T. B., & Godfrey-Faussett, P. (2018). Epidemiological 

metrics and benchmarks for a transition in the HIV epidemic. PLoS medicine, 15(10), e1002678.  

Govender, R. D., Hashim, M. J., Khan, M. A., Mustafa, H., & Khan, G. (2021). Global epidemiology of 

HIV/AIDS: a resurgence in North America and Europe. Journal of epidemiology and global health, 

11(3), 296-301.  

Grabowski, M. K., Serwadda, D. M., Gray, R. H., Nakigozi, G., Kigozi, G., Kagaayi, J., . . . Lutalo, T. 

(2017). HIV prevention efforts and incidence of HIV in Uganda. New England Journal of Medicine, 

377(22), 2154-2166.  

HIV/AIDS, J. U. N. P. o. (2015). Understanding fast-track: accelerating action to end the AIDS epidemic 

by 2030.  

HIV/AIDS, J. U. N. P. o. (2023). The path that ends AIDS: 2023 UNAIDS global AIDS update.  

Kiwanuka, N., Ssetaala, A., Nalutaaya, A., Mpendo, J., Wambuzi, M., Nanvubya, A., . . . Balyegisawa, A. 

(2014). High incidence of HIV-1 infection in a general population of fishing communities around 

Lake Victoria, Uganda. PloS one, 9(5), e94932.  

Kiwuwa-Muyingo, S., Nazziwa, J., Ssemwanga, D., Ilmonen, P., Njai, H., Ndembi, N., . . . Mpendo, J. 

(2017). HIV-1 transmission networks in high risk fishing communities on the shores of Lake 

Victoria in Uganda: A phylogenetic and epidemiological approach. PloS one, 12(10), e0185818.  

Kwena, Z. A., Njuguna, S. W., Ssetala, A., Seeley, J., Nielsen, L., De Bont, J., . . . Team, L. V. C. f. H. R. 

(2019). HIV prevalence, spatial distribution and risk factors for HIV infection in the Kenyan fishing 

communities of Lake Victoria. PloS one, 14(3), e0214360.  

Muttai, H., Guyah, B., Achia, T., Musingila, P., Nakhumwa, J., Oyoo, R., . . . Agot, K. (2021). Mapping 

geographic clusters of new HIV diagnoses to inform granular-level interventions for HIV epidemic 

control in western Kenya. BMC public health, 21, 1-15.  



70 

 

Nachega, J. B., Musoke, P., Kilmarx, P. H., Gandhi, M., Grinsztejn, B., Pozniak, A., . . . Altice, F. L. (2023). 

Global HIV control: is the glass half empty or half full? The Lancet HIV, 10(9), e617-e622.  

Nangendo, J., Katahoire, A. R., Armstrong-Hough, M., Kabami, J., Obeng-Amoako, G. O., Muwema, M., 

. . . Kamya, M. R. (2020). Prevalence, associated factors and perspectives of HIV testing among 

men in Uganda. PloS one, 15(8), e0237402.  

Nozza, S., Cozzi-Lepri, A., Bai, F., Rusconi, S., Gori, A., Cinque, P., . . . D’Arminio Monforte, A. (2017). 

Proportion and factors associated with recent HIV infection in a cohort of patients seen for care in 

Italy over 1996-2014: Data from the ICONA Foundation Study cohort. PloS one, 12(12), e0189045.  

Obwolo, A. L. (2008). Home-based HIV Counselling and Testing in Uganda: The TASO Approach: is it a 

Viable Option for the Whole Country? : Royal tropical institute (KIT). 

Organization, W. H. (2011). When and how to use assays for recent infection to estimate HIV incidence at 

a population level. In When and how to use assays for recent infection to estimate HIV incidence 

at a population level. 

Palk, L., & Blower, S. (2018). Geographic variation in sexual behavior can explain geospatial heterogeneity 

in the severity of the HIV epidemic in Malawi. BMC medicine, 16, 1-9.  

Rwibasira, G. N., Malamba, S. S., Musengimana, G., Nkunda, R. C., Omolo, J., Remera, E., . . . 

Kayirangwa, E. (2021). Recent infections among individuals with a new HIV diagnosis in Rwanda, 

2018–2020. PloS one, 16(11), e0259708.  

Stover, J., Bollinger, L., Izazola, J. A., Loures, L., DeLay, P., Ghys, P. D., & Group, F. T. m. w. (2016). What 

is required to end the AIDS epidemic as a public health threat by 2030? The cost and impact of the 

fast-track approach. PloS one, 11(5), e0154893.  

Telford, C. T. (2022). Geospatial transmission hotspots of recent HIV infection—Malawi, October 2019–

March 2020. MMWR. Morbidity and Mortality Weekly Report, 71.  

Uganda, M. (2016). Consolidated Guidelines for Prevention and Treatment of HIV in Uganda. Kampala: 

Uganda MOH.  

Waruru, A. K. (2019). Mapping HIV in Kenya: Geospatial variability of HIV diagnoses, treatment, and 

impact: Implications for HIV epidemic control.  

Yang, H., Li, Y., Xu, M., Hu, Y., Yuan, F., Liu, L., . . . Zhou, C. (2023). The update of HIV-1 prevalence 

and incidence and spatio-temporal analyses of HIV recent infection among four sub-groups in 

Sichuan, China during surveillance period between 2016 and 2022. Infection and Drug Resistance, 

6535-6548.  

Young, P. W., Musingila, P., Kingwara, L., Voetsch, A. C., Zielinski-Gutierrez, E., Bulterys, M., . . . Dobbs, 

T. (2023). HIV incidence, recent HIV infection, and associated factors, Kenya, 2007–2018. AIDS 

research and human retroviruses, 39(2), 57-67.  

Zhu, Q., JiKe, C., Xu, C., Liang, S., Yu, G., Wang, J., . . . Guan, P. (2021). A new strategy to quantitatively 

identify hot-spot areas in growth of new HIV infections for targeted interventions. Frontiers in 

Public Health, 9, 680867.  

 


