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Global, regional, and national burden of HIV/AIDS,
1990-2023, with the estimated burden attributable to
intimate partner violence and forecasted impacts of funding
cuts through 2030: results from the Global Burden of Disease
Study 2023

GBD 2023 HIV Collaborators*

Summary

Background Despite a general improvement in the HIV burden over the past two decades, gendered social determinants
including intimate partner violence (IPV) continue to affect women’s vulnerability to HIV, which could be further
exacerbated as resources dwindle over the coming years. Our study aimed to quantify recent trends in the HIV burden,
the magnitude of the HIV burden associated with IPV, and the potential impact of declining financial support globally.

Methods Using the Global Burden of Diseases, Injuries, and Risk Factors Study (GBD) 2023 framework, we estimated
annual HIV incidence, prevalence, and mortality for 204 countries and territories from 1990 to 2023, disaggregated by
age and sex. Input data included national HIV programme reports, population-based serosurveys, clinical and vital
registration data, and systematically reviewed literature. Countries and territories were grouped according to the
availability and completeness of HIV prevalence and mortality data, with tailored modelling approaches applied for
each group. To characterise the potential contributions of IPV to the HIV burden, time series estimates of IPV
prevalence by location and effect size estimates were combined to generate population attributable fractions of the
HIV burden. To forecast future trends and assess the potential impact of reductions in development assistance for
health, we used a non-parametric stochastic frontier approach to estimate how funding levels could affect antiretroviral
therapy (ART) coverage. Adjustments in future ART coverage were integrated into our forecasts, altering projected
rates of HIV-related incidence and mortality. We compared scenarios with and without funding cuts, quantifying the
potential epidemiological effects of reduced ART availability by sex.

Findings Between 2003 and 2023, the annual number of new HIV infections declined globally, from 2-85 million
(95% uncertainty interval [UI] 2-76-2-96) to 2-06 million (1-88-2-29). Meanwhile, HIV-related deaths decreased
from a peak of 1-71 million (1-61-1-83) in 2004 to 0-83 million (0-73-0-96) in 2023. The number of people living
with HIV rose from 26-3 million (25-5-27-3) in 2003 to 42-4 million (40-3-44-4) in 2023, reflecting improved
survival associated with ART expansion. Although females continued to have higher prevalence of HIV than males in
2023 (23-4 million [22-2-24-6] vs 19-1 million [17-6-20-5]), the gap in incidence between females and males has
substantially declined. Regionally, sub-Saharan Africa had the greatest declines in both incidence (64 -3%; 58-0-68-6)
and mortality (74-6%; 70-4-78-5) between 2003 and 2023, while central Europe, eastern Europe, and central Asia
recorded the highest increases in incidence rates (232-1%; 146-5-299-1) and mortality rates (37-8%; 31-2-45-5)
during this period. IPV was associated with an estimated 10-7% (1-6-20-4) of HIV-related deaths among females
aged 15 years and older globally in 2023, corresponding to 40700 (6400-80 600) deaths, with the highest population
attributable fractions observed in Oceania (17-4%; 2-8-33-1), central sub-Saharan Africa (14-2%; 2-1-29-4), and
eastern sub-Saharan Africa (13-2%; 2-0-25-3). Forecasts indicate that funding reductions could decrease ART
coverage by 8-1% globally between 2025 and 2030, resulting in approximately 1- 6 million new HIV infections among
females and 1-3 million new HIV infections among males, alongside 790600 and 670600 HIV-related deaths,
respectively. These impacts are primarily concentrated in sub-Saharan Africa.

Interpretation Despite two decades of substantial progress, the global HIV response remains highly sensitive to
gendered social determinants and funding stability. The potential contribution of IPV to HIV-related mortality among
women underscores the need for integrated interventions that address violence prevention and post-violence care
alongside HIV treatment. The projected effects of funding cuts—millions of additional infections and deaths—
highlight the fragility of the gains achieved and the urgent need to protect HIV financing. Achieving and sustaining
the UNAIDS 2030 targets will require renewed investment, gender-responsive programming, and resilient health
systems capable of providing equitable access to care.
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Introduction

Global data suggest that the numbers of incident HIV
cases and HIV-related deaths have been decreasing since
2010, accompanied by a narrowing of gender inequalities
in the HIV burden.”” This progress is particularly evident
in sub-Saharan Africa, where HIV service uptake and
viral load suppression have increased more rapidly for
women than men.* Nonetheless, women, particularly in

Research in context

Evidence before this study

The global burden of HIV/AIDS has been estimated by the Global
Burden of Diseases, Injuries, and Risk Factors Study (GBD) and
UNAIDS in previous reports. GBD 2019 assessed sex-specific
trends, and GBD 2021 provided forecasts of HIV incidence,
prevalence, mortality, and treatment coverage up to 2050 in
204 countries and territories. Given a recent burden-of-proof
study linking intimate partner violence (IPV) to HIV and
considering recent HIV funding cuts, providing population-level
estimates of the impact of both IPV and funding cuts on HIV
mortality can provide a more nuanced understanding of present
and emerging needs for addressing the HIV epidemic. To
identify relevant literature, we searched PubMed using the
search string “(HIV AND (“population attributable fraction
OR PAF[tiab]) AND (“Intimate Partner Violence”[Mesh] OR
“partner violence” OR “spous* abuse”))”, with no language
restrictions, for publications from database inception up to

Sept 30, 2025. This search yielded six studies, most of which
were limited to national or subnational analyses; only

one reported population attributable fractions for HIV mortality,
and none provided global estimates. We also searched PubMed
using the search string “(HIV AND (“funding cuts”[tiab:~1]

OR “funding reductions”[tiab:~1] OR “funding
reduction”[tiab:~1]))", focusing on studies published between
Jan 1,2025, and Sept 30, 2025, with no language restrictions.
This search yielded 22 results, including two studies that
modelled the impact of funding cuts on HIV/AIDS mortality
specifically. First, ten Brink and colleagues modelled deaths in

26 low-income and middle-income countries (LMICs) and
extrapolated that an estimated 0-77-2-93 million additional
HIV-related deaths would occur in LMICs between 2023 and
2030 due to cuts from the US President’s Emergency Plan for
AIDS relief (PEPFAR) and other donors—a close estimation of
the global impact. Second, Stover and colleagues estimated
between 1.6 million and 6-6 million additional HIV-related
deaths across 55 countries. This search also identified a review
by Ratevosian and colleagues, which summarised results from
nine modelling studies that spanned several geographical areas,
including countries in sub-Saharan Africa, tropical Latin
America, and south Asia. To our knowledge, this is the first
evaluation of the sex-specific effects of funding cuts on HIV
mortality that includes a global estimate.

*1

high-burden regions such as sub-Saharan Africa,
continue to face a disproportionate share of new
infections.” This persistent vulnerability is inextricably
linked to broader gender inequalities and the pervasive
threat of intimate partner violence (IPV).” Such con-
ditions systematically undermine women’s agency,
making it difficult for them to negotiate safer sex and
access reproductive health services.®*

Added value of this study

New data on HIV prevalence, incidence, and mortality were
incorporated into this round of GBD estimates. Additionally,
updated intervention coverage data improved estimates of
recent trends in treatment coverage. This study provides the
first global, population-level estimates of the potential impact
of IPV on women'’s HIV-related disability-adjusted life-years
(DALYs) and mortality, helping to characterise the intersection
between gender-based violence and HIV. IPV-attributable
fractions were calculated by integrating time-series IPV
prevalence and pooled effect sizes for HIV acquisition, using
sex-disaggregated data as a proxy for women'’s exposure.
Additionally, using a non-parametric stochastic frontier
approach, our analysis also explores the potential sex-specific
impact of recent funding cuts on projected changes in HIV/AIDS
incidence and mortality globally up to 2030. The study'’s
comprehensive modelling allows cross-regional comparisons,
quantifies the scale of the association of IPV with HIV burden,
and identifies how financial contraction could reverse decades
of progress, especially for women.

Implications of all the available evidence

Our study advances previous efforts to characterise the state of
the global HIV epidemic by assessing IPV as a potential driver of
HIV-related DALYs and mortality among women. This analysis
offers a novel population-level perspective, underscoring the
crucial role of gender-based violence in shaping the epidemic.
Importantly, by integrating new analyses of anticipated losses in
antiretroviral therapy coverage resulting from recent funding
reductions, our forecasts of sex-disaggregated HIV incidence
and mortality can help inform policy makers responding to
funding challenges. Previous evidence suggests that countries
were making substantial progress towards UNAIDS 2030 targets
for reducing HIV incidence and mortality. Our forecasts indicate
that the recent funding cuts will undermine this progress, with a
greater impact for women, and particularly in sub-Saharan
Africa. At the same time, the rising HIV incidence and mortality
rates in central and eastern Europe and central Asia could
intensify. Restoring funding and implementing robust measures
to protect women from IPV will be essential to prevent the
erosion of two decades of gains.

www.thelancet.com/hiv Published online August 18,2026 https://doi.org/10.1016/52352-3018(26)00147-5



Articles

Several studies have found that IPV is one of the
leading risk factors linked to HIV in women.*”* The
mechanisms linking IPV to HIV incidence include both
direct and indirect pathways. Direct pathways include
biological exposure resulting from sexual violence.
Indirect pathways operate through IPV-related power
asymmetries that constrain an individual's sexual
agency, including reduced capacity to negotiate condom
use, refuse sex, or access HIV prevention and HIV care
services.® Moreover, studies have found that among
women living with HIV, those exposed to IPV and sexual
abuse are half as likely to adhere to their antiretroviral
therapy (ART) as those without these experiences.”"
Given that sustained viral load suppression is the
principal determinant of long-term survival among
people living with HIV, IPV-related ART adherence
disruptions could lead to increased rates of virological
failure and subsequent mortality. Understanding these
gendered dynamics within the broader HIV epidemic
could provide important context for anticipating how
broader policy shifts, such as recent funding reductions,
could have uneven and widespread consequences.

As of 2023, most of the international HIV/AIDS
funding came from five major donors, including
72-5% from the US Government.” Through agencies
such as the US President’s Emergency Plan for AIDS
Relief (PEPFAR) and the Global Fund to Fight AIDS,
Tuberculosis and Malaria, this aid has supported HIV
prevention services and ART for millions of people living
with HIV in the past two decades.”" However, due to
recent funding reductions from the USA and other
entities, most recently a 40% reduction in PEPFAR
bilateral HIV/AIDS programmes in 2026, it is
anticipated that by 2030 there will be a substantial
reduction or reversal of progress in the global response
to HIV.®"” This reduction is likely to disproportionately
affect key and vulnerable populations, including girls
and women, who already face systemic barriers that
reduce their ability to seek HIV care.® A UN report found
that funding cuts had resulted in suspension or
termination, or both, of more than a third of surveyed
civil society and women’s right organisations working to
end violence against women.” For example, PEPFAR-
funded initiatives such as the Determined, Resilient,
Empowered, AIDS-free, Mentored, and Safe (DREAMS)
programme, which sought to directly address the
structural drivers of increased HIV risk in adolescent
girls and young women, including gender-based violence,
have already faced severe disruptions.”

In this study, we aimed to report on the global burden
of HIV with a specific focus on the burden attributable to
IPV in women. Specifically, we used results from the
Global Burden of Diseases, Injuries, and Risk Factors
Study (GBD) 2023 for the years 2003 to 2023 to
systematically assess progress made in HIV incidence
and mortality for 204 countries and territories over the
past two decades. We also estimated the percentage of

HIV-related deaths and HIV-related disability-adjusted
life-years (DALYs) among women that were attributable
to the independent effects of IPV. Last, we examined the
potential impact of recent HIV funding cuts on HIV
incidence and mortality. By exploring global HIV trends,
gender-specific risks such as [PV, and the systemic threat
of funding reductions, this Article aims to provide a
multi-scalar perspective on the complexity and fragility of
the progress made in the fight against HIV. This analysis
was conducted as part of the GBD Collaborator Network,
adhering to the standardised GBD protocol.

Methods

Overview

For GBD 2023, we generated annual estimates of the HIV
burden from 1990 to 2023 for 204 countries and territories,
spanning both sexes and all ages from birth to age
95 years and older. The overall analytical framework,
including the hierarchy of causes and general estimation
methodology, has been detailed previously.” Here, we
outline the specific procedures applied in GBD 2023 for
HIV assessment. Geographical results are presented by
the seven GBD super-regions: central Europe, eastern
Europe, and central Asia; high income; Latin America
and the Caribbean; north Africa and the Middle East;
south Asia; southeast Asia, east Asia, and Oceania; and
sub-Saharan Africa (appendix 1p 5).

Input data and modelling strategy

To optimise estimation accuracy, countries and
territories were categorised on the basis of the type and
completeness of available HIV data, and distinct
modelling  strategies were applied accordingly.
Group 1 comprised 50 countries and territories with
robust HIV prevalence data from antenatal care
clinics or representative population-based seroprevalence
surveys—including most of sub-Saharan Africa, as well
as the Dominican Republic, Haiti, India, and Papua New
Guinea. The remaining 154 locations formed Group 2; of
these, 122 had at least some data on HIV-related
mortality, while 32 did not have such information.
Further stratification within these groups was based on
peak prevalence, identified by assessing the maximum
value of all ages and both sexes over the whole time
period of estimation in our previous round of GBD
estimates, and the completeness of vital registration
systems (appendix 1 p 4).

For Group 1 locations, we used the Estimation and
Projection Package Age-Sex Model (EPP-ASM), which is a
discrete-time compartmental model that simulates adult
HIV transmission and progression, stratified by single-
year age, sex, disease stage, and treatment status.*? In
EPP-ASM, the time-varying transmission rate, r(t), is
applied at each one tenth of a year to the susceptible and
infectious populations; r represents the number of new
cases expected to emanate per year from an adult aged
15-49 years with untreated HIV infection.
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Group 2 countries and territories were modelled by
inputting exogenous estimated HIV incidence trends
into a custom in-house simulation of the standard
Spectrum framework, another discrete-time compart-
mental model stratified by age, sex, disease stage, and
treatment status. The GBD-adapted EPP-ASM and
Spectrum models differ from those used by UNAIDS in
terms of model structure, parameterisation, and the
specific country-level data used for calibration.

Model applications were tailored to each country’s
context. For India, where the Sample Registration
System (SRS) data were available, we jointly leveraged
EPP-ASM and Spectrum to calibrate estimates to
age-disaggregated and sex-disaggregated prevalence
surveys and SRS data. The SRS data were used to
inform the age and sex distribution of HIV incidence.
Additionally, we modified the prior distribution for the
transmission rate for India to better reflect the
comparatively lower magnitude of the epidemic
compared to countries in sub-Saharan Africa for which
EPP-ASM parameter prior distributions were initially
developed.”

Country-specific data on intervention coverage reported
to UNAIDS, such as ART and prevention of vertical
transmission, were incorporated into model inputs for
all locations, regardless of the selected modelling
strategy.* Similarly, all countries and territories relied on
rates of disease progression, which vary across
three regional groupings, and HIV-free mortality (the
expected background mortality not caused by HIV),
which varies by location. Countries and territories in
Group 1 used EPP-ASM to leverage population-
representative HIV seroprevalence surveys and antenatal
care data. All antenatal care data were adjusted to be
population representative. Adjusted vital registration
data were used for Group 2 countries and territories
(appendix 1 pp 5-6).

Intimate partner violence as a risk factor

In this Article, we define IPV against women as any
lifetime prevalence of physical or sexual violence, or
both, by a current or former intimate partner since age
15 years. Our analysis uses sex-disaggregated data, which
might exclude trans and gender non-binary individuals.
These populations are frequently under-represented or
not disaggregated in the primary data sources used to
build our models. Although IPV affects all genders, our
current estimates are constrained by the availability of
data that can be incorporated into meta-analyses for
these specific subgroups. Given these constraints,
throughout this Article we use the terms female and
male when reporting estimates in the results, and switch
to the terms women, men, girls, and boys when
interpreting those estimates in their social context.
Additionally, we distinguished IPV (defined as occurring
since age 15 years) from violence occurring earlier in life,
which is modelled as a separate risk factor (child sexual

abuse) within the GBD framework due to its distinct
causal pathways.

We assumed a causal relationship between IPV and
HIV acquisition based on well established evidence."”
This link is mediated through both direct biological
pathways (eg, increased transmission risk during forced
sex due to vaginal trauma) and indirect behavioural and
structural pathways (eg, reduced agency to negotiate
condom use, partner non-monogamy, and other risks).¢
Our model specifically quantified the increased risk of
HIV acquisition due to IPV. To characterise the
contributions of IPV to the HIV burden in 2023, we
generated time series estimates of the IPV prevalence by
location and relative risk of HIV acquisition among
females exposed to I[PV compared to those not exposed.
Because IPV affects incidence whereas risk factor
impacts are measured in terms of mortality and disability,
attributable fractions for prevalence and deaths were
generated with cohort-specific cumulative incidence as
an approximation of prevalence (appendix 1 pp 16-22). A
uniform global relative risk for HIV acquisition
attributable to IPV was derived from our meta-
regression—Bayesian, regularised, trimmed (MR-BRT)
meta-analysis of available scientific evidence. After
estimating the fraction of HIV incidence attributable to
IPV, we propagated this fraction through the life table to
estimate HIV mortality attributable to IPV. This
estimation assumes that the proportion of mortality
attributable to IPV is proportional to the cumulative
incidence of IPV-related infections over time. Although
IPV also affects mortality via reduced treatment
adherence, our primary model captures the burden
through the acquisition pathway to align with available
meta-analytical relative risks. By using this birth-cohort
approach to bridge the temporal gap between initial
acquisition and death, we ensured the mortality
population attributable fraction (PAF) reflects the
cumulative pool of infections that would have been
avoided in the absence of IPV.

Funding cut forecasts

To estimate the impact of reduced development
assistance for health, we compared two forecasting
scenarios for each location. Our baseline scenario
represented a continuation of recent trends, projecting
ART coverage based on the observed rate of change
between 2018 and 2023. We then developed a funding-cut
scenario that included funding cuts across all donor
countries, and modified these projections based on the
historical relationship between HIV-specific health
spending and treatment coverage.

Using a non-parametric  stochastic  frontier
approach,” we modelled how changes in total HIV
spending—comprising both domestic and international
sources—affect ART access across 134 low-income and
middle-income countries. This model assumes that
country-specific efficiencies remain constant and that
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domestic funding does not increase to substitute for lost
international aid. Furthermore, we assumed uniform
clinical efficacy across all locations. By integrating these
coverage rates into our forecasting framework, we
estimated the resulting changes in mortality among
people living with HIV and incidence among susceptible
individuals. Results are summarised as the relative
change in ART coverage, additional new HIV infections,
and additional HIV-related deaths (see appendix 1
pp 23-24 for more details).

GBD research and reporting practices

This research complies with the Guidelines for
Accurate and Transparent Health Estimates Reporting
(GATHER) statement” and a GATHER checklist is
provided in appendix 1 (p 25); all relevant data and code
are available upon request (requests should be directed
to engage@healthdata.org). The University of
Washington Institutional Review Board approved the
GBD study (STUDY00009060) up to June 29, 2027
Count data and funding cut counts are presented to
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Figure 1: Temporal trends in HIV incidence, mortality, and prevalence counts for 1990-2023
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Figure 2: Age-standardised HIV incidence (A) and mortality (B) rates for both sexes combined in 2023
The grey areas indicate areas where no estimates are available (Western Sahara, French Guiana, and Svalbard), as these were not modelled locations in the Global Burden of Diseases, Injuries, and Risk

Factors Study 2023.

See Online for appendix 2

three significant figures and rates are reported to 1
decimal place.

Role of the funding source

The funders had no role in the design of this study, data
collection, data extraction, data analysis, data
interpretation, or the writing of this manuscript.

Results

In 2023, an estimated 42-4 million (95% uncertainty
interval [UI] 40-3-44-4) people were living with HIV,
compared to 26-3 million (25-5-27-3) in 2003 (figure 1).
Over the past two decades (2003-23), the annual
number of new HIV infections gradually declined,
from 2-85 million (2:76-2-96) in 2003 to
2-06 million (1-88-2-29) in 2023. By contrast, deaths
initially peaked in 2004, at 1-71 million (1-61-1-83), and
declined to 0-83 million (0-73-0-96) in 2023, reaching a
plateau in recent years (figure 1). Of the HIV cases in
2023, 1-03 million (0-935-1-14) cases in males and
1-03 million (0-930-1-17) cases in females were new
infections (figure 1). Although recent evidence has
highlighted that the sex differences in incident cases
have narrowed in recent years,” females still made up a
greater number of prevalent cases compared to males; of

the people living with HIV in 2023, 19-1 million
(17-6-20-5) were male and 23-4 million (22-2-24-6)
were female.

Geographically, countries in sub-Saharan Africa had
the highest age-standardised HIV incidence rate and
mortality rate in 2023, followed by countries in central
Europe, eastern Europe, and central Asia and countries
in Latin America and the Caribbean (figure 2). Within
sub-Saharan Africa, Lesotho had the highest age-
standardised incidence rate (587-5 [95% UI 330-7-932-5]
per 100000) and the highest age-standardised mortality
rate (370-9 [296-9-460-1] per 100000; figure 2;
appendix 2 table S1). Within central Europe, eastern
Europe, and central Asia, Ukraine had the highest age-
standardised incidence rate (98-7 [95% UI 70-1-143-9]
per 100000) and the highest age-standardised mortality
rate (10-1 [8-3-11-6] per 100000; figure 2; appendix 2
table S1). Within Latin America and the Caribbean, Haiti
had the highest age-standardised incidence rate
(134-0 [80-4-221-4] per 100000) and age-standardised
mortality rate (55-8 [40-7-77-5] per 100000;
figure 2; appendix 2 table S1).

Despite these figures, several countries have made
substantial progress in reducing HIV incidence over the
past two decades. Between 2003 and 2023, we saw the
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largest declines in the HIV incidence rates (64-3%;
95% UI 58.0-68-6) and mortality rates (74-6%;
70-4-78-5) in sub-Saharan Africa (figure 3). Leading the
region’s progress, Burkina Faso had a 92-4% (95% UI
86-9-95-8) reduction in HIV incidence rate and a 91-1%
(87-9-94-1) reduction in mortality rate (appendix 2
table S1). Conversely, between 2003 and 2023, we saw the
largest increases in HIV incidence rates (232-1%;
146-5-299-1) and mortality rates (37-8%; 31-2-45-5) in
central Europe, eastern Europe, and central Asia. In this
super-region, Russia had the highest increase in HIV
incidence rate (371-0% [232-6-509-7]) and mortality rate
(83-7% [75-8-93-1]; appendix 2 table S1). A smaller
increase in the HIV incidence rate was seen in Latin
America and the Caribbean (figure 3).

In 2023, the global PAF of HIV-related deaths
associated with IPV for females aged 15 years and older
was 10-7% (95% UI 1-6-20-4) corresponding to 40700
(6400-80600) deaths. Among all regions, Oceania,
central sub-Saharan Africa, and eastern sub-Saharan
Africa had the highest PAFs of HIV-related deaths
associated with IPV in 2023 (figure 4). In Oceania, the
PAF of HIV-related deaths associated with IPV for
females was 17-4% (95% UI 2-8-33-1), corresponding to
115 HIV-related deaths (19-5-251; appendix 2 table S2,
figure S4). In central sub-Saharan Africa, approximately
14-2% (2-1-29-4) of HIV-related deaths among females
were associated with IPV in 2023, corresponding to
3660 HIV-related deaths (544-7630; appendix 2, table S2,
figure S4). Finally, in eastern sub-Saharan Africa,
approximately 13-2% (2-0-25-3) of HIV-related deaths
among females were associated with IPV in 2023,
corresponding to 15100 HIV-related deaths (2320-29 800;
appendix 2, table S2, figure S4). The proportion of the
disease burden measured in DALYs that was associated
with IPV followed similar patterns (appendix 2 figure S4).
In 2023, IPV was associated with an estimated 10-1%
(95% UI 1-5-19-1) of the total HIV-related DALYs among
females globally. Like the PAF for mortality, the PAF for
DALYs was highest in Oceania, where 16-8% (2-7-32-1)
of the HIV burden, measured in DALYs, in females was
attributable to IPV. The heterogeneity observed in the
PAFs for HIV mortality and DALYs across the region was
primarily driven by the wide variation in local IPV
exposure (appendix 2 table S3).

The table provides estimates for the impact of funding
cuts on ART coverage, new HIV infections, and HIV-
related deaths between 2025 and 2030 globally, in
sub-Saharan Africa, and in the ten countries with the
greatest projected change in ART coverage. Forecasted
funding cuts implemented between 2025 and 2030 will
result in an 8-1% decrease in global ART coverage. Sex-
disaggregated projections suggest that females will
continue to bear a disproportionate burden of the
epidemic, accounting for 1-6 million new infections and
790600 deaths compared to 1-3 million infections and
670600 deaths among their male counterparts.

300

200

—t

100

Percentage change (%)

-100 T T T T

50

T T 1

P

-50 -l'
L

Percentage change (%)

-100

| .

T
Central Europe,
eastern Europe,
and Central Asia

High
income  and Caribbean and Middle

East

GBD super-region

T T T T
Latin America North Africa  South Asia

T 1
Southeast ~ Sub-Saharan
Asia, east Asia,
and Oceania

Figure 3: Percentage change in incidence (A) and mortality rates (B), stratified by GBD super-region, between

2003 and 2023

Error bars represent 95% uncertainty intervals. GBD=Global Burden of Diseases, Injuries, and Risk Factors Study.

Global |-y

Central Asia_E—'
Central Europe_E—|
Eastern Europe e

Australasia L

High-income Asia Pacific |

High-income North America b

Southern Latin America L I

Western Europe

Andean Latin America

Caribbean

. . e |
Central Latin America |_F

Tropical Latin America E—l

Regions

North Africa and Middle East k
South Asia

East Asia

Oceania [ ]
Southeast Asia [ F

Central sub-Saharan Africa | [ 1

Eastern sub-Saharan Africa [ ]

Southern sub-Saharan Africa [T

Western sub-Saharan Africa |

]

I
T T
0 5 10 15 20

25 30 35

Population attributable fractions (%) attributable to intimate partner violence

Figure 4: Population attributable fractions of HIV-related deaths due to intimate partner violence among

HIV-positive females aged 15 years and older, by GBD region, 2023

Error bars represent 95% uncertainty intervals. GBD=Global Burden of Diseases, Injuries, and Risk Factors Study.

Sub-Saharan Africa, which will shoulder most of this
burden, will see 1-4 million new infections and
733900 HIV-related deaths among females compared to
1-0 million new infections and 611800 HIV-related
deaths among males between 2025 and 2030.
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Funding cut (in Percentrelative ~ Cumulative increase Cumulative increase Cumulative increase  Cumulative increase
millions of 2023 US$) change in ART infemale new HIV  in male new HIV in female HIV deaths in male HIV deaths
coverage (%) infections infections
Sudan -494-5 -66-9% 16700 14100 23000 14400
Somalia -332-8 -29-6% 4100 3500 4200 3600
Mozambique -2331-6 -29:1% 547 400 409500 134600 109 400
Burundi -445-8 -27-6% 10500 8300 11000 9500
The Gambia -190-7 -23-2% 8300 6300 3700 3100
South Sudan -778-9 -22-4% 7700 5600 2600 2300
Cameroon -874-3 -22-1% 96300 66600 65500 43200
Chad -406-0 -22-0% 26100 20400 9000 7800
Malawi -1238.6 -20-0% 46100 31100 53500 46300
Guinea-Bissau -121-1 -19-6% 6200 4900 4800 3400
Sub-Saharan Africa  -40406-2 -10-2% 1433000 1039700 733900 611800
Global -60166-8 -8-1% 1559700 1272600 790600 670600
ART=antiretroviral therapy.
Table: Impact of funding cuts on ART coverage, new HIV infections, and HIV-related deaths between 2025 and 2030

The global and sub-Saharan Africa estimates mask
great variations by country. Among the countries that
could see the greatest declines in ART coverage, all but
Sudan are in sub-Saharan Africa. Funding cuts in Sudan
will result in the largest relative change in ART coverage,
with an estimated 66-9% decline between 2025 and
2030, which is expected to result in 16700 new HIV
infections and 23000 HIV-related deaths among females.
Within sub-Saharan Africa, countries that will see the
largest declines in ART coverage are Somalia,
Mozambique, Burundi, The Gambia, South Sudan,
Cameroon, Chad, Malawi, and Guinea-Bissau.
Mozambique is expected to see the greatest increase in
HIV burden from funding cuts. Between 2025 and 2030,
ART coverage is expected to decline by 29-1%, which will
result in 547400 new HIV infections and 134600 HIV-
related deaths among females.

Discussion

Over the past two decades, mortality rates among people
living with HIV have fallen since their peak in 2004,
coinciding with widespread availability of effective ART.
Regionally, sub-Saharan Africa continues to have the
highest rates of both HIV incidence and mortality
globally, although this region is also responsible for the
greatest reductions in incidence and mortality rates over
the past two decades. By contrast, HIV incidence and
mortality rates in central Europe, eastern Europe, and
central Asia have increased by 232-1% and 37-8%,
respectively. Although substantial progress has been
made in reducing overall HIV incidence and narrowing
gender differences in incident cases worldwide, girls and
women continue to be disproportionately affected.
Importantly, the women-only analysis revealed that IPV
contributes substantially to HIV-related deaths in regions
including eastern and central sub-Saharan Africa. Recent
funding reductions are expected to result in millions of

additional new infections and HIV-related deaths
between 2025 and 2030—a burden that will have greater
effects on women than men. Together, these findings
highlight the progress made over the past two decades in
some regions while also highlighting the continued rise
of HIV incidence and mortality in others and the effect of
IPV on 2023 estimates. Moreover, our projections
suggest that recent funding reductions place many
countries off track to achieve the UNAIDS 95-95-95 and
90% mortality reduction targets by 2030, with the largest
gap in progress projected to be among women and in
sub-Saharan Africa.

Our findings of rising HIV incidence and mortality
rates in central Europe, eastern Europe, and central Asia
have been previously documented.”®” Among other
factors, injection drug use has been highlighted as an
important driver of the HIV epidemic in this region. Yet,
recent evidence suggests that sex between men might
have overtaken unsafe injection as the route of
transmission of most new HIV infections in this region.”
Some estimates indicate that transmission through
injection drug use in eastern Europe has decreased from
34% in 2012 to 28% in 2021.* A recent analysis of
12 countries in eastern Europe and central Asia found
that prioritising ART and programmes for key populations
in the region could avert 32% of new HIV infections and
27% of HIV-related deaths by 2030 alone.” The observed
variations in subregional trends in the region might be
influenced by, among other factors, differences in
surveillance infrastructure and reporting transparency.
For example, in Russia, legal and social barriers that
disenfranchise key populations could lead to considerable
under-reporting and lower testing coverage.”

In Latin America and the Caribbean, the observed
increase in HIV incidence rates and stagnation in HIV-
related mortality rates in some countries stands in stark
contrast to the progress seen in sub-Saharan Africa.
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Recent reports have also highlighted this stagnation in
mortality rates and increases in incidence rates in Latin
America and the Caribbean.” These trends are driven in
part by a persistent clinical paradox: despite widespread
ART availability, a high proportion of people living with
HIV continue to present late to care, often with advanced
HIV disease.”” The region’s HIV landscape is further
complicated by long established migration patterns,
political conflict, and economic instability, which have
resulted in unprecedented waves of migration,
complicating regional efforts to maintain the levels of
engagement in continuous care that are required for
viral load suppression.**

For years, sex differences in HIV incidence have been
observed.? The closing of the sex difference in HIV
incidence might reflect important advances in reducing
risk among women. However, evidence suggests that
women, on average, acquire HIV as much as 5-7 years
earlier than men.* There are various explanations for
this difference, including women’s higher biological
susceptibility to HIV and sexually transmitted infections
than men and age discrepancy in relationships. Women’s
age discrepancies in relationships can put them at
increased risk for gender-based violence such as IPV,
which in turn puts them at risk for HIV acquisition.”
Our analysis found that approximately 10% of all HIV-
related mortality and 10% of HIV-related DALYs globally
can be attributed to IPV. IPV results in an increased risk
of HIV acquisition and creates barriers to HIV
prevention, testing, treatment, and care.”® The high
PAFs for IPV in Oceania are driven by the high prevalence
of IPV in the region. A 2018 study estimating IPV against
women found high rates of lifetime and past-year IPV
across Oceania.” For example, in Melanesia (Fiji, Papua
New Guinea, Solomon Islands, and Vanuatu), the study
found that 51% of women reported ever experiencing
IPV and 30% reported past-year IPV. By contrast, the
small PAFs for IPV in central Europe, eastern Europe,
and central Asia are consistent with estimates of IPV
prevalence in this region. Moreover, previous findings
have emphasised that the key risk in this region might be
unsafe injection practices® and unsafe sex.”

Our model on the effects of funding cuts on HIV
incidence and mortality suggests that the impact will
negatively affect the progress made in prevention and
management of HIV over the past two decades. The
reduction in ART coverage due to funding cuts between
2025 and 2030 is expected to result in large increases in
cumulative new HIV infections and HIV-related deaths,
particularly among women, and particularly in sub-
Saharan Africa, by 2030. Although the impact of reduced
spending on HIV incidence will be relatively immediate
due to decreased prevention and increased community
viral load, the impact on mortality is mediated by the
clinical progression of the disease. Consequently, the
ratio of additional infections to additional deaths in our
results is driven by the timing of the funding shocks;

earlier cuts (as seen in Malawi) allow for a longer period
of cumulative mortality, whereas later cuts (as seen in
Mozambique) have less opportunity to manifest as
increased deaths within our study period.

Consistent with research that explored reliance on
development aid across countries,” our findings suggest
that the largest decrease in ART coverage would come
from countries that rely heavily on external funding. For
example, Burundi, Cameroon, The Gambia, Guinea-
Bissau, Malawi, Mozambique, and South Sudan all
finance more than 80% of their HIV care and treatment
spending with development assistance. Our findings
are also consistent with previous studies that have found
that US funding cuts would reverse decades of progress
and lead to large increases in deaths and new cases of
HIV.*# For example, Stover and colleagues” estimated
that complete cessation of US funding would result in an
additional 4-1 million (range 1-6-6-6) AIDS-related
deaths between 2025 and 2030. Because our funding cuts
scenario differs, capturing planned cuts across all
locations, we estimate a smaller mean impact as complete
cessation of US funding did not end up occurring. Still,
recent funding losses have already disrupted supply
chains, left thousands of health clinics without staff,
forced health facility closures, and destabilised critical
community health systems.*

Development assistance for HIV is primarily financed
by two institutions: PEPFAR and the Global Fund to fight
AIDS, Tuberculosis and Malaria. Through coordination
with national governments and partners, agencies such
as the US Agency for International Development
(USAID) helped ensure these funds reached the intended
programmes. A recent study evaluating the effects of this
aid on mortality over the past two decades found that
USAID funding was associated with a 65% reduction in
mortality from HIV/AIDS, representing approximately
25-5 million deaths.” Without sustained investments,
the projected increase in deaths and new cases of HIV
could place the UNAIDS 95-95-95 targets increasingly
out of reach. At the end of 2024, an estimated 87% of all
people living with HIV knew their HIV status, 89% of
those diagnosed received ART, and 94% were virally
suppressed, reflecting steady but incomplete progress
towards these goals.” Moreover, the effects of funding
cuts on ART coverage and subsequent infections and
mortality will not be felt equally across the population
and instead could widen health inequities across the
most vulnerable populations. Even before funding losses,
the gains against HIV were not evenly distributed. For
example, adolescent girls and young women had a
disproportionately high HIV risk, particularly in sub-
Saharan Africa.® Women, particularly adolescent girls
and young women, face harmful gender norms,
differentials in power relations, and increased violence,
making them particularly vulnerable to HIV.?® The
anticipated withdrawal of PEPFAR-funded initiatives
such as DREAMS,* which integrate IPV and HIV
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services, erodes the clinical and social safeguards that
have helped mitigate the risk of HIV and gender-based
violence for adolescent girls and young women.

To mitigate these impacts, several recommendations
have been put forward, including the need to strengthen
public sector-led health service delivery, harnessing
technology, targeting investments for key populations,
leveraging private-sector collaborations, tapping into
non-traditional sources of capital, and domestic
resources.” Yet, a previous analysis that estimated the
amount of additional spending governments could
invest for HIV/AIDS found that many middle-income
and low-income countries would be unable to replace
even 10% of the funds that development assistance
contributes towards HIV/AIDS care and treatment.*
Moreover, recent estimates of what is still possible to
achieve in the fight against HIV suggest that enormous
progress can still be made by 2030 assuming that the
Global Fund contributes an additional US$18 billion and
that other development assistance remains similar to
2020-22.*

In this update to GBD estimates, adjustments to our
mortality estimation process had several effects on our
analyses. Specifically, we chose to no longer average
mortality estimates from our calibrated mechanistic
model with estimates arising from demographic
modelling in high HIV-prevalence locations. In general,
this resulted in higher estimated mortality because the
demographic-based estimates were consistently lower
than the mechanistic model estimates. Another
consequence of this adjustment was the removal of an
adjustment of incidence corresponding to the adjustment
in mortality, ensuring consistency between incidence,
prevalence, and mortality. The removal of the incidence
adjustment also resulted in widespread increases in
incidence. Finally, HIV mortality estimates were included
in the GBD Cause of Death correction process that scales
cause-specific mortality rates to collectively add up to
equal all-cause mortality estimates. This inclusion had
variable impacts by location and time, but overall it did
not substantially modify our estimates at an aggregate
level.

Several limitations should be considered when
interpreting the findings of this study. First, the PAF
calculation traditionally treats IPV as an isolated risk
factor, but IPV exists within a syndemic of overlapping
vulnerabilities. Because these factors are often collinear,
the PAF should be interpreted as an estimate of the
burden associated with the presence of IPV,
acknowledging that eliminating IPV alone might not
eliminate the entire attributable burden. One particular
complex factor is the potential for bidirectional causality,
where HIV-positive status might itself increase the risk
of IPV exposure, which is a limitation that could not be
disentangled in this GBD analysis.® Second, our findings
are likely to represent a conservative lower bound
estimate of the total mortality burden for several reasons.

Our model does not capture the impact of IPV on ART
adherence, viral load suppression, or HIV-related
mortality post-acquisition or their syndemic effects, and
therefore overlooks the fact that individuals could be
exposed to multiple risk factors over time, and that
various factors, including biomedical factors such as viral
load suppression, can also affect mortality. The clinical
progression pathway remains an important area for
future modelling. Similarly, because our model focuses
on the direct acquisition of HIV, it also does not capture
the indirect burden mediated through subsequent
engagement in unsafe sex following IPV. Furthermore,
because this analysis is restricted to adult populations, it
excludes the contribution of IPV to paediatric HIV
through vertical HIV transmission. A recent study
exploring the relationship between IPV and vertical HIV
transmission in 46 African countries found that one in
eight new paediatric HIV acquisitions could have been
averted though elimination of IPV.” Consequently, the
total intergenerational burden attributable to IPV is not
reflected in these estimates. Further research should
explore ways to integrate knowledge of all relevant
pathways to improve measurement of the contribution of
IPV to all HIV outcomes. Moreover, IPV is often under-
reported and data in some regions are scarce.”* Although
our modelling is designed to minimise bias, geographical
and temporal gaps in primary data represent a key source
of model uncertainty. In regions where the primary data
are scarce, our uncertainty intervals widen significantly,
reflecting the reliance on regional patterns and predictive
covariates. Our reliance on self-reported data could lead
to bias due to, among other factors, regional variations in
survey methodology and willingness to disclose IPV
exposure.

Furthermore, our modelling approach used a single,
uniform global relative risk for HIV acquisition.
Although we acknowledge that the social, legal, and
cultural contexts of IPV vary considerably across regions,
there are currently insufficient longitudinal data to justify
the parameterisation of location-specific relative risks.
Consequently, our estimated relative risk might not
capture regional nuances in the IPV-HIV relationship,
although it represents, to our knowledge, the most robust
synthesis of existing longitudinal evidence via our
MR-BRT meta-analysis framework. This global estimate
differs from recent pooled analyses such as those
presented by Kuchukhidze and colleagues’ due to
fundamental differences in temporal framing. Although
Kuchukhidze and colleagues® used past-year IPV to
predict recent HIV infection, our model used a lifetime
IPV exposure definition. This results in a more
conservative relative risk, as it averages risk across a
survivor’s entire life course rather than isolating periods
of active violence.

Third, the impact of IPV on HIV outcomes in men was
not modelled due to the scarcity of high-quality
longitudinal data. However, cross-sectional data have
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found an association between IPV and HIV in men,
specifically men who have sex with men.” Relatedly,
effect sizes for gender-diverse individuals are scarce
despite evidence of an association between IPV and HIV
in these groups.” Fourth, more granular data are also
needed to differentiate the severity, frequency, and timing
of IPV. By defining IPV as any lifetime experience of
physical or sexual violence, we were unable to distinguish
between severe and potentially less severe IPV. Fifth,
because many data sources focus exclusively on marital
or cohabitating relationships, our estimates might not
fully capture the risks associated with violence in other
relationships.

Finally, there is considerable uncertainty in the
estimated effects of funding cuts. Our model assumed a
uniform efficacy of ART when in practice the
effectiveness of ART can vary due to regional differences
in health-care infrastructure, patient adherence
initiatives, and various other social factors.” Moreover,
in our analysis, we assumed that declines in ART
coverage would be the sole driver of changes in HIV
incidence and mortality. However, funding reductions
could affect not only treatment but also a range of
preventive interventions, including condom
distribution, IPV prevention initiatives, and harm-
reduction services for people who inject drugs. In fact,
the majority of HIV prevention funding—nearly
80% in sub-Saharan Africa—has come from external
sources.” Because our model specifically isolates the
mortality associated with ART interruptions, it provides
a worst-case scenario for immediate mortality while
serving as a lower bound estimate for the overall
projected burden, as it under-represents the long-term
surge in new infections and subsequent deaths that
would follow the earlier erosion of primary prevention.
It is also important to note that national programmes
will probably try to reallocate available resources, or that
other non-US donors could help fill funding gaps.
Moreover, our estimates do not account for changes in
the aid strategy of the USA such as changes outlined in
the recently published America First Strategy, which
sets out to sign partner country agreements referred to
as compacts, engaging aid-receiving countries in
co-financing agreements.”? Under these compacts, the
USA would increase aid for frontline workers and
commodities, including ART, and require countries to
plan for eventual aid discontinuation.” Implementation
of these compacts would mean our results might
overestimate the impact of future declines in ART
coverage and HIV incidence and mortality. Finally,
while our modelling approach uses the same EPP-ASM
and Spectrum simulation frameworks as UNAIDS, we
modified the input data and model parameters. By
incorporating these internal GBD parameters and using
tailored country-level data for calibration, we ensured
that our HIV estimates are fully consistent with GBD’s
global demographic and cause-of-death assessments.

Consequently, although global estimates are in general
agreement with UNAIDS, regional divergences stem
from our specific input data.

Despite these limitations, this study’s integration of
IPV as a risk factor and its forecasts of funding-related
disruptions to ART coverage represent clear advances in
the understanding of both the social determinants and
systemic fragility of the HIV response. Our work
advances understanding of the HIV burden at both the
global and regional level by combining new data with
various methodological advances while presenting novel
results. We are the first to present global numbers of the
association between IPV and HIV, combining results
from a systematic review on the relationship between
IPV and HIV with our GBD estimates of the HIV burden.
These results shine a spotlight on one of the many
complex factors that contribute to continued transmission
of HIV. Additionally, we combined stochastic frontier
modelling estimates of the impact of forecasted funding
cuts on ART coverage to generate a set of forecasting
scenarios that approximate the impact of reduced
funding on the future HIV burden. Although other work
has built scenario-based projections of funding, our
estimated funding forecasts are the result of a
comprehensive data-collection effort capturing what each
country plans to contribute to total official development
assistance through the remainder of the decade.

The results of this study have important implications
for future HIV prevention and care. Consistent with the
UN 2030 Agenda for Sustainable Development, which
calls for the commitment of countries to provide
universal health coverage,” and in light of recent funding
cuts, developing plans to integrate HIV prevention and
care into national health financing mechanisms is a
critical next step in addition to exploring cross-sector
collaborations and other sources of support and funding.
Moreover, IPV prevention and post-IPV care should
remain an important component of the global HIV
response. Targeting the different pathways leading to
HIV morbidity and mortality will require a multi-pronged
approach. Trauma-informed HIV prevention services
that incorporate intentional efforts to acknowledge and
address IPV could help reduce HIV risk.” For example,
situating trauma-informed sexual health services,
including HIV prevention programmes, within settings
that serve individuals who have experienced IPV might
be an effective strategy for preventing HIV among this
population. Additionally, advocating for interventions
that address the interconnected economic and safety
needs of IPV survivors could help empower these
individuals to negotiate safer sex and increase their
engagement with HIV prevention and care services.®
Finally, gender is a key social determinant of health,* and
therefore any health-system strengthening effort must be
gender responsive. Gender-responsive health systems
are informed by both sex-disaggregated and gender-
disaggregated data and actively seek to address key power
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relations among women and girls, men and boys, and
gender-minority individuals.” Integrating HIV care into
national health financing mechanisms and advancing
gender-responsive health systems are essential steps
towards building resilient primary-care systems that are
capable of achieving equitable and sustainable health
outcomes.
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