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Summary

Background: Uganda aims to achieve zero HIV transmission by 2030. However, HIV
infections among children still accounted for 11% of all new HIV infections in 2023. We
examined trends and distribution of HIV incidence among children aged 0-14 years,
Uganda, 2015-2023.

Methods: We analyzed routinely reported HIV surveillance data from the electronic
District Health Information Software Version 2 (DHIS2), 2015-2023. HIV incidence was
calculated as the number of children newly diagnosed HIV positive divided by the
annual population of the children aged 0-14 years per 100,000 disaggregated by sex,
and age group. The significance of trends was determined using Mann-Kendall test.
Results: A total of 63,599 children aged 0-14 years were newly diagnosed HIV positive
between 2015 and 2023, with an average of 7,128 children annually. HIV incidence
among children initially increased from 33/100,000 in 2015 to peak at 57/100,000 in
2016 then declined to 22/100,000 in 2023 (p=0.01). Females persistently had higher
incidences (69/100,000 in 2016, 30/100,000 in 2020, 28/100,000 in 2023) than males
(55/100,000 in 2016, 25/100,000 in 2020, 24/100,000 in 2023). Children <5 years
(49/100,000 in 2015, 32/100,000 in 2020, 30/100,000 in 2023) had higher rates than
other age groups. Female children, aged 10-14 years were the most affected and
consistently had higher HIV incidences than female children in other age groups.
Kalangala District (117/100,000 in 2015, 83/100,000 in 2019, 120/100,000 in 2022)
persistently had high HIV incidence throughout the study period. Districts: Kassanda,
Kyenjojo, Luwero; and cities: Fort Portal, Gulu, Lira, and Jinja initially declined in HIV
incidence from 2015 to 2020, then increased from 2020 to 2023.

Conclusion: HIV incidence among children aged 0-14 years reduced significantly from
2015 to 2023. Children <5 years and females had higher HIV incidences. We
recommend strengthening elimination of mother-to-child transmission program, HIV
prevention among females, and more focus on HIV prevention efforts in the more
affected districts and cities.

Background

In Uganda, high HIV incidence among children aged 0-14 years accounted for 11% of
all new HIV infections in 2023 against the global goal of zero infections by 2030(2,5,6).
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High HIV incidence among children is a barrier to achieving global targets of ending
HIV/AIDS by 2030 (4).

Uganda has implemented strategies to prevent new HIV infections among children,
including Option B+ program and “Start Free, Stay Free, AIDS Free" campaign (6).
Despite the HIV prevention strategies, HIV incidence among children has remained high
(10,11). Moreover, these strategies have primarily focused on infants and children <2
years of age (12,13). We examined trends and distribution of HIV incidence among
children aged 0-14 years, Uganda, 2015-2023 to assess progress towards the global
target of zero HIV transmission by 2030.

Methods

Study setting, study design, and data source: Uganda had an estimated population
of 44 million as of 2023. The overall HIV prevalence is 5.1% with females (6.5%) having
a higher prevalence than males (3.6%) as of 2022 (5). The country has 15 non-
administrative regions divided into districts and cities. HIV prevalence across the
regions varies from 2.3% to 8.5% (5). We analysed routinely collected HIV surveillance
data from the District Health Information Software Version 2 (DHIS2). Among other
parameters, the DHIS2 includes aggregated data on the number who newly tested HIV
positive disaggregated by age, sex, region, and district. We used aggregated monthly
data on the number who newly tested HIV positive for the age group 0-14 years to
achieve our study objectives.

Study variables, data abstraction, and data analysis: We abstracted and exported
data to Microsoft Excel™ and STATA 16, from the health unit monthly report, also
known as HMIS 105, 2015-2023. Data for each period was disaggregated into national,
regional, district, sex (female and male), and age groups (<5 years, 5-9 years, 10-14
years). We calculated the HIV incidence as the number of children newly diagnosed as
HIV positive divided by the annual population of children aged 0-14 years for the nation,
and disaggregated by district, sex, and age group per 100,000 from 2015 to 2023. We
obtained the population statistics for each stratum from the Uganda Bureau of Statistics
(14). To further conceptualize findings, we abstracted data on reporting rates, calculated
as the percentage of complete monthly reports divided by the number of expected
reports from 2015 to 2023. We used line graphs to demonstrate trends for overall
(national), sex, age group, and regional HIV incidences. We determined the significance
of each trend using the Mann-Kendall (MK) significance test. Choropleth maps per
region and district were generated using Quantum Geographic Information Software
(QGIS) to demonstrate the spatial distribution of HIV incidence among children from
2015 to 2023.

Ethical considerations: Our study utilized routinely collected aggregated program
surveillance data that did not have any personal identifiers. We obtained permission to
use the HMIS data from the Ministry of Health Resource Centre which has the overall
mandate to collect and store health-related information. Additionally, the U.S. Centers
for Disease Control and Prevention (CDC) Center for Global Health determined our
study was non-research whose primary intention was to address public health
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problems. We stored data in password-protected computers and data was not shared
with anyone outside the investigation team.

Results

Trends of HIV incidence among children aged 0-14 years, Uganda, 2015-2023
From 2015 to 2023, there were 63,599 children aged 0-14 years newly diagnosed HIV
positive with an annual average of 7,128 children during the study period (Table 1). The
overall HIV incidence was 35/100,000. Females (average HIV incidence=42/100,000)
and <5-year-old (average HIV incidence=45/100,000) were the most affected
throughout the study period (Figure 1).
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Figure 1: Overall HIV incidence among children aged 0-14 years (with further
disaggregation by gender and age group), Uganda, 2015-2023

There was an initial increase in the overall HIV incidence from 33/100,000 to peak at
57/100,000 in 2016 and 56/100,000 in 2017, thereafter declined to 56/100,000 in 2023
(Figure 2A). From 2020 to 2023, HIV incidence remained constant. There was
significant national overall decline in the HIV incidence among children aged 0-14 years
from 2015 to 2023 (p=0.01). Outpatient reporting rates increased from 61% in 2015 to
85% in 2023.

From 2015 to 2023, HIV incidence among female children aged 0-14 years was
persistently higher than that of male children aged 0-14 years throughout the study
period. HIV incidence among female children initially increased from 34/100,000 in
2015, peaked at 69/100,000 in 2016 then declined to 28/100,000 in 2023 (p=0.02)
(Figure 2B). HIV incidence among male children initially increased from 38/100,000 in
2015 to peak at 58/100,000 in 2017 then declined to 24/100,000 in 2023 (p=0.02).
Children <5 years old had the highest HIV incidence from 2015 to 2023 in comparison
to those aged 5-9 years and 10-14 years (Figure 2C). There was a general declining
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trend observed in all age groups: <5 years (p=0.01), 5-9 years (p=0.02), 10-14 years
(p=0.03). Female children aged 10-14 years had the highest incidence than other age
groups throughout the study period (Figure 2D).
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Figure 2: HIV incidence among children aged 0-14 years, Uganda, 2015-2023.
Overall trends (A), and disaggregated by sex (B) and age (C). HIV incidence
among female children was further disaggregated by age group (D)

Spatial distribution of HIV incidence among children aged 0-14years, Uganda,
2015-2023

Kalangala District persistently had high HIV incidence among children throughout the
study period (Figure 3). Districts of Kassanda, Luwero, and Kyenjonjo; and cities of
Jinja, Gulu, Lira and Fort Portal had increasing HIV incidence from 2021 to 2023.
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Figure 3: Spatial distribution of HIV incidence among children aged 0-14 years, by
district, Uganda, 2015-2023

Discussion

This study found that HIV incidence among children aged 0-14 years in Uganda
significantly declined from 2015 to 2023, but the rate of decline stagnated from 2020 to
2023. The highest HIV incidence was observed among female children, particularly
those aged 10-14 years, and children under five years old. While overall incidence
declined, districts of Kalangala, Kassanda, Kyenjojo, Luwero, and cities of Jinja, Gulu,
Fort Portal and Lira experienced an increase in new infections from 2020 to 2023.

Female children persistently had higher HIV incidence than male children throughout
the study period. Additionally, female children, aged 10-14 years are the most affected
and consistently had higher HIV incidences throughout the study period. This is in
concurrence with the literature that females are more at risk of contracting HIV than
their male counterparts due to social and physiological factors (20-23). Children <5
years old are more affected than the other age groups throughout the entire study
period due to the mother-to-child transmission of HIV infections which continue to
account for the majority of infections under this age group (1,23,24). Prevention of HIV
among children should focus on ensuring universal HIV testing during antenatal care,
consistent ART adherence among pregnant women, and early infant diagnosis (EID).
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Targeted interventions are needed in areas with rising pediatric HIV cases, particularly
urban centers like Jinja, Gulu, and Lira, and districts such as Kalangala and Kassanda,
where high-risk populations and limited services contribute to transmission.

Study limitations: Descriptive analysis of routinely reported surveillance data is liable
to reporting bias caused by delays in reporting or non-reporting of new HIV cases by
health facilities which may result in the under or over-estimation of HIV incidence. The
measure of HIV incidence in this study relied on the number of children who tested HIV
positive for the first time per 100,000 population which is not a World Health
Organization recommended measure of incidence in a population (24,25). Use of
recency assays among other methods is recommended for estimation of HIV incidence
in populations. However, Uganda adopted recency testing in 2022 for individuals who
have tested HIV positive but only for those aged 15 years and more. Yet, this analysis
aimed to analyze trends and distribution of HIV incidence among children aged 0-14
years, 2015-2023, using HMIS data.

Conclusion: Uganda registered a significant decline in HIV incidence among children
aged 0-14 years, 2015-2023. Stagnation in the decline of HIV incidence, 2020-2023
renders reaching the global target of zero HIV new infections by 2030 uncertain if
prevention strategies are not revamped. Children <5 years old and females ages 10-14
years remain the largest contributors to high HIV incidence among children. There was
increasing HIV incidence, 2020-2023 in the districts of Kassanda, Kyenjojo, Luwero,
and cities of Fort Portal, Jinja, Gulu, Mbarara, and Lira. We recommend strengthening
the EMTCT program to full pediatric HIV care and treatment coverage to all health
facilities in the country; targeted HIV prevention among girls aged 10-14 years; and
revamping HIV prevention efforts in the more affected districts and cities if we are to
have zero new HIV infections among children by 2030.
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