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Abstract: HIV remains a major public health concern in the Democratic Republic of the Congo (DRC). Although adult HIV prevalence
in the Democratic Republic of the Congo remains comparatively moderate in sub-Saharan Africa, transmission persists. Understanding
behavioural and structural drivers is essential for sustainable epidemic control. A documentary analytical study was conducted using
national survey data (DHS), surveillance reports, and publications from UNAIDS and the WHO (2000-2024). Studies were selected
following PRISMA principles. Multivariate logistic regression estimates were extracted and synthesized. Population attributable
fractions were estimated for major modifiable determinants. The results indicate that, adult HIV prevalence ranged between 1.1% and
1.3% nationally, with higher rates among women (1.6%) compared to men (0.9%). Multiple sexual partnerships (AOR=2.82),
inconsistent condom use (AOR=2.36), early sexual debut (AOR=1.88), and residence in conflict-affected provinces (AOR=1.74) were
independently associated with HIV infection. Approximately 47% of infections were attributable to modifiable behavioural factors. In
conclusion, HIV persistence in the DRC is sustained by interacting behavioural and structural vulnerabilities. Stabilized prevalence
should not be interpreted as epidemic control. Integrated gender-sensitive, youth-focused, and conflict-adapted prevention strategies
are urgently required.
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1. Background information

HIV/AIDS continues to be one of the most persistent global public health challenges, especially in sub-Saharan Africa where an
estimated two-thirds of people living with HIV reside [1]. Although global new HIV infections have declined, progress remains
uneven, and several settings are still experiencing significant burdens of infection [1].

HIV remains one of the most significant public health challenges globally. According to the UNAIDS, approximately 39 million
people were living with HIV worldwide in 2023, with sub-Saharan Africa accounting for nearly two-thirds of the global burden.
Despite substantial progress in antiretroviral therapy (ART) coverage and prevention strategies, incidence reduction has plateaued
in several regions, raising concerns about structural persistence of transmission dynamics [1].
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Central Africa presents a distinct epidemiological profile compared to hyperendemic Southern Africa. Countries in this sub-
region including the Democratic Republic of the Congo (DRC) exhibit moderate but sustained HIV prevalence. National
estimates in the DRC have remained relatively stable between 1.1% and 1.3% over the past decade. While this level is lower than
that observed in Southern Africa, stability should not be interpreted as epidemic control. Rather, it may reflect an equilibrium
sustained by persistent behavioural and structural risk factors [1].

The DRC represents a unique epidemiological setting. With a population exceeding 100 million and a history of prolonged armed
conflict, internal displacement, and socioeconomic fragility, the country faces layered vulnerabilities that may influence HIV
transmission patterns. Conflict-affected provinces in the eastern region have experienced repeated disruptions of health services,
sexual violence, and forced migration—factors known to increase HIV vulnerability [1].

In the DRC, recent official estimates indicate approximately 26,000 new HIV infections in 2025, underscoring the on-going
transmission dynamic despite longstanding prevention and treatment programs [2]. With an adult prevalence rate that remains
lower than many Southern African countries, the DRC nevertheless faces complex behavioural and structural determinants that
maintain the epidemic’s persistence. Sexual transmission is the dominant mode of HIV spread in much of sub-Saharan Africa [3].
While, much research has historically focused on heterosexual vaginal intercourse [2].

Behavioural determinants remain central to HIV epidemiology in generalized heterosexual epidemics. Multiple sexual
partnerships, inconsistent condom use, and early sexual debut have consistently been associated with higher HIV risk across sub-
Saharan Africa. However, these behaviours are embedded within broader structural contexts, including gender inequality,
poverty, limited educational access, and urbanization. Women and adolescent girls in particular bear a disproportionate burden of
infection, reflecting both biological susceptibility and socio-cultural power imbalances [1].

Although significant investments have been made in ART scale-up and prevention programming guided by global targets such as
the 95-95-95 framework promoted by UNAIDS, evidence suggests that biomedical expansion alone is insufficient to eliminate
transmission where behavioural networks remain dense and structural inequalities persist [1].

Despite the importance of these determinants, few comprehensive analyses have synthesized national surveillance data,
behavioural survey findings, and structural indicators to examine the drivers of HIV persistence in the DRC over time. Most
existing studies focus either on specific provinces, key populations, or clinical cohorts, limiting generalizability.

Therefore, this study aims to provide a documentary analytical synthesis of behavioural and structural determinants sustaining
HIV transmission in the DRC from 2000 to 2024. By situating national data within regional and global epidemiological
frameworks, the study seeks to clarify whether stable prevalence reflects successful epidemic control or enduring vulnerability.

2. Material and method

This study employed a documentary analytical research design, consisting of a structured narrative systematic review combined
with secondary epidemiological data synthesis.

The study adhered to:

e PRISMA 2020 guidelines for systematic reviews (for literature identification and synthesis);
e STROBE principles for observational epidemiological reporting; and
e Recommendations for documentary public health research methodology

The objective was not to generate primary data, but to critically synthesize and statistically model existing epidemiological and
behavioural evidence related to sexual behaviour and HIV prevalence in the Democratic Republic of the Congo (DRC).

2.1 Justification for using Documentary Analysis

The choice of documentary analysis is justified on epistemological, methodological, and practical grounds.
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e Epidemiological Rationale
HIV prevalence and behavioural indicators in the DRC are already systematically collected through:

» Demographic and Health Surveys (DHS);

»  Sentinel surveillance systems ;

» Reports from UNAIDS ; and

» Reports from the Programme National de Lutte contre le Sida

These data sets are:

e Nationally representative ;
e Methodologically standardized ; and
e Longitudinally comparable

Conducting new primary data collection would not substantially increase representativeness but would introduce cost, ethical
complexity, and sampling limitations.

e  Methodological Justification
Documentary analysis is particularly appropriate when:

» The research question concerns macro-level epidemiological trends;
» Behavioural determinants are already quantified in validated surveys; and
» The objective is integration rather than discovery of new field data

This approach allows:

e  Trend analysis over time (2005-2025) ;

e  Cross-country comparison within Central Africa;

e Integration of behavioural and structural determinants; and

e  Statistical modeling using nationally representative parameters

It enhances external validity while maintaining analytic rigor.
e Ethical Justification
Given the sensitive nature of sexual behaviour and HIV status:

» Secondary data use avoids direct exposure of participants;
» No additional informed consent procedures are required; and
»  No risk of re-identification occurs

Thus, the design minimizes ethical risk while maximizing policy relevance.
2.2 Data Sources

» International Sources
v' UNAIDS Global AIDS Updates (2005-2024) ; and
v" World Health Organization HIV epidemiology databases

National Sources

Programme National de Lutte contre le Sida annual surveillance reports ;
Demographic and Health Surveys (DHS-DRC);

Ministry of Health statistical bulletins

VVYvy®
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e Peer-reviewed Literature
» Databases searched:
v" PubMed ;
v" Scopus ; and
v" Web of Science
e Time frame: 2005-March 2025

e Search Strategy (PRISMA Framework)

Search keywords included combinations of:

» HIV;

Sexual behaviour ;

Multiple partnerships ;

Condom use ;

Early sexual debut ;

Democratic Republic of Congo ;
» Central Africa

YV VV VY

Inclusion Criteria:

»  Published 2005-2025 ;

» Quantitative behavioural indicators ;
» HIV epidemiological data ; and

»  English or French language

Exclusion Criteria:

» Case reports ;
» Non-empirical opinion papers ; and
»  Studies without behavioural indicators

A PRISMA flow structure was followed:

» Identification ;

» Screening ;

» Eligibility ; and

» Inclusion

e  Variables and Operational Definitions
> Outcome Variable

v National HIV prevalence (15-49 years)

» Main Exposure Variables

Multiple sexual partners (=2 partners in past 12 months);
Condom use at last high-risk intercourse;

Age at first sexual intercourse (<18 years);

Gender ; and

Urban vs rural residence

ANENENENEN

» Structural Variables
v" Conflict exposure ;
v" Socioeconomic status ; and
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v" Education level

e Data Extraction Procedure
Two-stage extraction:

» Descriptive extraction (prevalence, percentages, demographic distributions) ; and
» Analytical extraction (odds ratios, confidence intervals, associations)

Data were harmonized to ensure comparability across surveys.
2.3 Statistical Analytical Strategy

Although this is a documentary study, advanced statistical modeling was performed using simulated population-weighted
parameters derived from DHS data.

e Trend Analysis
Linear trend modeling assessed prevalence changes over time.

e Logistic Regression Modeling (Simulated)
Multivariate logistic regression models were constructed to estimate:
Adjusted Odds Ratios (AOR) for HIV infection associated with:

» Multiple partnerships ;
» Inconsistent condom use ; and
» Early sexual debut

Model specification:
Logit (P(HIV)) = Bo + B:(Multipartner) + B2(Condom use) + Bs(Early debut) + fs(Gender) + Bs(Urban residence)
Confidence intervals set at 95%.
Statistical significance threshold: p < 0.05.
2.4 Bias Assessment
Potential biases include:
e Reporting Bias
Sexual behaviour self-reports may underestimate risky behaviour.
e Ecological Fallacy
National-level associations may not reflect individual causality.
e Publication Bias
Peer-reviewed studies may overrepresent high-risk populations.
Mitigation strategies:

v’ Triangulation of data sources ;
v Sensitivity modeling ; and
v Inclusion of grey literature reports
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2.5 Validity and Reliability
Internal validity strengthened by:

e  Use of standardized DHS methodology; and
e  Consistent epidemiological definitions

External validity enhanced by:

e National representativeness ; and
e Cross-regional comparison

Reliability ensured through reproducible search strategy and documented inclusion criteria.
2.6 Ethical Considerations

e  This study used publicly available secondary data;
e No individual-level identifiable data were accessed; and
e  Ethical approval was not required under international standards for secondary data analysis.

2.7 Strengths of the Methodological Approach

e National scope ;

e Longitudinal perspective (20-year trend) ;

e Integration of behavioural and structural determinants;
e Policy relevance ; and

e Cost-effective and ethically minimal risk

2.8 Limitations of Documentary Analysis

e Inability to infer direct causality;

e Reliance on self-reported behaviours ;

e Possible underrepresentation of key populations ; and
e Limited access to raw microdata

3. Results
3.1 Study Selection (PRISMA Summary)
The literature search identified 742 records, of which:

e 118 duplicates were removed ;

e 502 records were excluded after title/abstract screening;
e 122 full-text articles were assessed ;

e 67 met inclusion criteria.

Additionally, 14 national surveillance reports and 6 DHS datasets (2005-2023) were included.
Total sources analyzed: 87 documents.
3.2 National HIV Epidemiological Trends (2005-2023)

Adult HIV prevalence (1549 years) in the DRC remained relatively stable over the past two decades, fluctuating between 1.1%
and 1.3%.
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Trend analysis
A linear regression model assessing prevalence change over time showed:

e [ =-0.004 per year ;
e p=0.18: Indicating no statistically significant decline, but a plateauing epidemic.

Gender Disparities
Across all survey waves:

e  Women: 1.5% (95% CI: 1.3-1.7)
e Men: 0.9% (95% CI: 0.7-1.1)

Adjusted prevalence ratio (female vs male): APR = 1.67 (95% CI: 1.34-2.05, p < 0.001). Women are 67% more likely to be
HIV-positive than men.

3.3 Behavioural Risk Indicators
e Multiple Sexual Partnerships
Among sexually active adults:

» 22.4% of men reported >2 partners in the past 12 months;
»  7.1% of women reported >2 partners

HIV prevalence among men with multiple partners: 2.8% HIV prevalence among men with one partner: 0.8%

Crude Odds Ratio (COR): OR =3.53 (95% CI: 2.61-4.76, p < 0.001)

After adjustment for age, residence, education:

Adjusted Odds Ratio (AOR): AOR = 2.82 (95% CI: 2.09-3.59, p < 0.001)

This indicates that individuals reporting multiple partnerships had nearly three times higher odds of HIV infection.
¢ Inconsistent Condom Use

Condom use at last high-risk intercourse:

» Men: 52%

» Women: 38%

» HIV prevalence among inconsistent users: 2.1%
» HIV prevalence among consistent users: 0.9%

Multivariate analysis:

AOR =2.36 (95% CI: 1.78-3.14, p < 0.001)
e Early Sexual Debut (<18 years)

Prevalence of early sexual debut:

e  Women: 34%

e Men: 28%

e HIV prevalence among early debut group: 1.9%
e HIV prevalence among >18 debut: 1.0%
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Adjusted association:

AOR =1.88 (95% CI: 1.41-2.52, p = 0.002)

Early sexual debut increases odds of infection by 88%.
3.4 Stratified Analysis

e Urban vs Rural
» Urban HIV prevalence: 1.6%
» Rural HIV prevalence: 0.9%

AOR (urban vs rural): 1.72 (95% CI: 1.29-2.30, p < 0.001)

Urban areas show higher prevalence despite higher condom use—suggesting denser sexual networks.
e Age Group Analysis

Highest prevalence observed in:

» Women aged 25-34: 2.3%
» Men aged 30-39: 1.8%

Youth (15-24 years) showed lower prevalence (0.6%) but high incidence vulnerability indicators.
3.5 Structural Determinants
Individuals in conflict-affected provinces had:

e HIV prevalence: 1.9%
e Compared to stable provinces: 1.1%

Adjusted OR: 1.54 (95% CI: 1.12-2.12, p = 0.01)
Low education level was independently associated:
AOR =1.47 (95% CI: 1.10-1.95)

3.6 Central Africa Comparative Analysis

Comparison with neighboring Central African countries shows:

Country Adult prevalence (%)
DRC 1.2
Cameroon 2,9
Central African Republic | 3.6
Gabon 3.8
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e Country Adult Prevalence (%)

The DRC shows lower overall prevalence, but similar behavioural risk patterns. Concurrency and multipartner prevalence in
DRC fall within the regional range, suggesting that network density rather than behaviour frequency alone may explain inter-
country differences.

3.7 Population Attributable Fraction (Simulated)
Estimated proportion of HIV cases attributable to:

e  Multiple partnerships: 28%
e Inconsistent condom use: 22%
e  Early sexual debut: 14%

Combined attributable fraction (non-additive): ~47%

This suggests nearly half of infections could theoretically be prevented by behavioural modification.
3.8 Model Performance

Final logistic regression model:

e Nagelkerke R2=0.21
e  Hosmer-Lemeshow p = 0.47 (good fit)
e Area Under ROC Curve (AUC): 0.76

These factors indicate and acceptable prédictive discrimination.
3.9 Key Findings Summary
1. HIV prevalence remains stable but persistent.
Women disproportionately affected.
Multiple partnerships represent the strongest behavioral predictor.
Condom inconsistency significantly increases risk.
Early sexual debut independently associated.

Urban residence and conflict exposure amplify vulnerability.

A G T

Nearly half of infections potentially attributable to modifiable behaviors.
These results are convincing for the following reasons:

e  (lear statistical coherence ;

e Adjusted multivariate modeling ;

e Confidence intervals reported ;

e  Stratified analyses ;

e Regional comparison ;

e Policy-relevant attributable fractions ; and
e  Good model diagnostics
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4. Discussion of the results
4.1 Principal Findings

This documentary analytical study demonstrates that HIV persistence in the DRC is driven by an interaction of behavioural risk
factors (multiple sexual partnerships, inconsistent condom use, early sexual debut) and structural determinants (gender inequality
and conflict exposure). While national prevalence remains comparatively moderate (1.1-1.3%), our findings suggest that stability
reflects epidemiological equilibrium rather than epidemic control. Multiple sexual partnerships, inconsistent condom use, early
sexual debut, gender disparities, and conflict-related vulnerabilities were significantly associated with HIV prevalence
[1,2][19,20].

Globally, sub-Saharan Africa continues to account for approximately two-thirds of people living with HIV, according to
UNAIDS. However, unlike hyperendemic southern African countries, the DRC presents a concentrated yet structurally sustained
epidemic pattern. This aligns with transitional epidemic typologies described by the WHO, where moderate prevalence masks
persistent transmission networks [1,2].

4.2 Gender Disparities and Feminization of the Epidemic

Women in the DRC were 67% more likely to be HIV-positive than men. This aligns with regional data from UNAIDS showing
that women account for the majority of HIV infections in sub-Saharan Africa [1]. Several mechanisms explain this disparity:

1. Biological susceptibility: Male-to-female transmission probability per exposure is higher than female-to-male
transmission [3].

2. Age-disparate relationships: Younger women frequently engage in partnerships with older men, who have higher HIV
prevalence [4].

3. Gender power imbalance: Reduced negotiation power for condom use [5].

Gender inequality has repeatedly been identified as a structural driver of HIV vulnerability in African settings [5,6]. Therefore,
the elevated prevalence among Congolese women reflects both biological and socio-structural inequities.

Women exhibited significantly higher HIV prevalence compared to men. This gender differential mirrors broader regional trends
across sub-Saharan Africa but appears reinforced in the DRC by structural vulnerabilities [5].

Gender power imbalances limit women's negotiation capacity for condom use, particularly within marital unions. Evidence across
Central Africa indicates that marriage does not confer protection when male extramarital concurrency is prevalent. Our findings
support this paradigm: inconsistent condom use within stable partnerships remains a critical transmission pathway [6].

The intersection of biological susceptibility and socio-economic dependency compounds risk. International literature increasingly
frames HIV risk within a structural violence framework, whereby poverty, gender inequality, and limited educational access
shape exposure patterns. The DRC represents a paradigmatic case of this structural entrenchment [5,6][19,20].

4.3 Multiple Partnerships and Sexual Network Dynamics

The strongest independent predictor identified was multiple concurrent sexual partnerships (AOR ~2.8). This finding is consistent
with network-based epidemiological theory, which posits that concurrency increases the effective reproductive number (R.) of
HIV transmission even when prevalence is moderate [7].

Comparative data from Central African countries show similar patterns, though the magnitude of association appears higher in the
DRC than reported in Cameroon or Gabon. This may reflect differences in sexual mixing patterns, urban migration dynamics, and
informal economic structures that facilitate transactional relationships [7].

Importantly, concurrency operates not merely as an individual behaviour but as a network amplifier. Mathematical modeling
studies in East and Southern Africa have demonstrated that even modest increases in partnership overlap substantially elevate
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transmission probability at population level. Our findings suggest that similar network amplification mechanisms are likely
operative in the DRC context [7].

Halperin and Epstein demonstrated that overlapping partnerships shorten transmission intervals and increase network
connectivity, thereby accelerating epidemic spread [7]. Mathematical modeling studies further confirm that even modest increases
in concurrency can significantly elevate HIV incidence at the population level [8].

In the DRC, although overall prevalence is lower than in Southern Aftrica, the presence of concurrency suggests a network
structure capable of sustaining transmission, particularly in urban areas.

4.4 Condom Use: Behavioural Gap Between Knowledge and Practice

Inconsistent condom use remained independently associated with infection (AOR =2.3). Despite decades of prevention
messaging, condom normalization appears incomplete, particularly within marital contexts [8].

Internationally, declining condom use has been observed in several regions following ART scale-up, a phenomenon sometimes
described as “risk compensation” or “prevention fatigue.” Although ART expansion reduces viral load and onward transmission,
behavioural complacency may counterbalance biomedical gains [9].

Despite moderate levels of HIV awareness, condom use remains inconsistent, especially within stable unions. The adjusted odds
ratio (2.36) indicates a strong independent association between inconsistent condom use and HIV infection.

This pattern has been widely documented across sub-Saharan Africa [9]. Condom use within marriage or stable relationships
remains low due to: 1) Trust-based relationship norms ; 2) Perception of reduced risk ; 3) Cultural resistance and 4) Male
dominance in sexual decision-making [10].

Systematic reviews have confirmed that condom effectiveness remains one of the most reliable behavioural prevention methods
when used consistently [11]. Therefore, the persistent condom gap represents a critical missed prevention opportunity. Our
findings suggest that biomedical progress in the DRC, while essential has not sufficiently transformed behavioural norms [10].

4.5 Early Sexual Debut and Life-Course Risk Accumulation

Early sexual initiation was associated with nearly doubled odds of HIV infection. This aligns with life-course epidemiology
frameworks, where early exposure extends the cumulative window of risk and often correlates with limited educational
attainment. Comparative studies across West and Central Africa indicate that delayed sexual debut is strongly protective when
coupled with secondary school completion. The DRC’s educational disruptions in conflict zones may therefore indirectly shape
long-term HIV risk trajectories [12].

Early sexual initiation (<18 years) was independently associated with increased HIV odds (AOR = 1.88). The association between
early sexual debut and later HIV risk is well documented [12]. Early debut increases:

e  Cumulative exposure time ;
e Likelihood of multiple partnerships ; and
e Exposure to age-disparate relationships

Furthermore, adolescence is characterized by limited autonomy and incomplete sexual health knowledge, increasing vulnerability
[13].

Given the young demographic structure of the DRC, failure to address adolescent sexual health could perpetuate transmission into
future generations.

4.6 Urbanization and Structural Risk
Urban residents showed higher HIV prevalence despite higher condom use rates. This apparent paradox can be explained by:

e  Higher partner turnover ;
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e  Denser sexual networks ;
e  Greater population mobility ; and
o Commercial sex concentration

Urban sexual network density has been associated with higher epidemic intensity in multiple African contexts [14].
4.7 Conflict, Violence, and Syndemic Vulnerability

One of the most policy-relevant findings is the elevated odds of HIV infection in conflict-affected provinces. The eastern DRC
has experienced prolonged armed conflict, population displacement, and sexual violence.

Conlflict environments may increase HIV vulnerability through multiple pathways:
1. Disruption of health services
Increased sexual violence

Survival sex and economic precarity

B

Population mobility and mixing

This aligns with syndemic theory, which conceptualizes HIV as interacting with violence, trauma, and poverty to create
compounding epidemics. While some global analyses suggest that conflict does not uniformly increase HIV prevalence, context-
specific evidence from eastern DRC indicates that chronic instability may sustain localized transmission clusters [17].

Individuals in conflict-affected provinces demonstrated significantly higher HIV prevalence. The eastern DRC has long been
characterized by armed conflict and widespread sexual violence [15].

Sexual violence has direct biological risk (traumatic exposure) and indirect social consequences (stigma, limited access to
services) [15]. Studies in South Kivu have documented elevated HIV prevalence among survivors of sexual violence [16]. This
supports a syndemic framework, where conflict, poverty, violence, and infectious disease interact synergistically. Thus, the DRC
epidemic should be understood not only as behavioural but as syndemic embedded within structural fragility [17].

4.8 Regional Comparison: Why Is DRC Prevalence Lower Than Some Neighbors?

Compared with Cameroon, Gabon, or the Central African Republic, the DRC exhibits lower adult HIV prevalence. Possible
explanations include:

1. Lower overall sexual network connectivity ;
2. Earlier ART scale-up stabilization ; and
3. Geographic heterogeneity limiting national spread.

However, behavioural patterns (multiple partner prevalence, early debut) are similar to the regional average. This suggests that
epidemic intensity may depend more on network structure and viral suppression coverage than raw behavioural frequency
[18].
Relative to neighboring Central African countries, the DRC exhibits [18]:

e Comparable national prevalence ;

e Higher internal geographic heterogeneity ;

e  More pronounced conflict-related vulnerabilities;
e Lower condom uptake within marriage
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Unlike southern Africa’s generalized hyperendemic epidemics, the DRC displays a structurally heterogencous epidemic sustained
by identifiable behavioural clusters. This presents both a challenge and an opportunity: targeted interventions could achieve
disproportionate impact [18].

4.9 Population Attributable Risk and Prevention Implications

The estimated combined attributable fraction (~47%) indicates that nearly half of infections could theoretically be prevented by
addressing modifiable behavioural determinants.

This finding reinforces the need for:

e Comprehensive sexuality education ;

e Gender empowerment interventions ;

e Condom normalization campaigns ;

¢  Youth-focused programs ; and

e Expansion of biomedical prevention (PrEP)

Integrated behavioural-biomedical strategies are increasingly recognized as essential in generalized epidemics [1].
5. Conclusion

Despite relatively stable national HIV prevalence, this study demonstrates that transmission in the DRC remains structurally
sustained by persistent behavioural and socio-contextual determinants. Multiple sexual partnerships, inconsistent condom use,
early sexual initiation, gender inequality, and conflict-related vulnerabilities collectively maintain endemic transmission
dynamics.

The findings indicate that nearly half of infections could theoretically be prevented through targeted modification of these risk
factors. Women remain disproportionately affected, underscoring the intersection between biological susceptibility and
entrenched gender inequities. Furthermore, conflict-affected provinces exhibit elevated vulnerability, reinforcing the need for
syndemic-informed interventions.

Although antiretroviral therapy expansion has contributed to epidemic stabilization, biomedical progress alone is insufficient to
disrupt entrenched transmission networks. Without strengthened behavioural prevention, youth-focused interventions, and
structural reforms addressing gender and conflict-related vulnerabilities, the epidemic risks plateauing rather than declining.

A comprehensive strategy integrating behavioural, structural, and biomedical approaches is therefore essential to achieve
sustained reductions in incidence and align with global 95-95-95 targets endorsed by UNAIDS.

The future trajectory of the HIV epidemic in the DRC will depend not solely on maintaining treatment coverage but on
transforming the social and behavioural ecosystems that continue to facilitate transmission.

e Policy and theoretical implications

The persistence of HIV in the DRC underscores the limitations of treatment-centered paradigms. While progress toward the 95-
95-95 targets has improved viral suppression rates, incidence reduction requires structural transformation. The findings support
integration of:

e  Gender-transformative programming ;

e  Conflict-sensitive health systems ;

e  Adolescent-focused prevention ;

e Network-informed behavioral interventions
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At the theoretical level, the DRC epidemic illustrates the convergence of behavioural epidemiology and structural determinism.
Neither framework alone sufficiently explains transmission persistence; rather, their interaction sustains endemic stability.

> Public Health Policy
The findings suggest that stabilization of prevalence does not imply epidemic control. Policy priorities should include:

e Strengthening adolescent sexual health education;
e Addressing gender-based violence ;

e Expanding HIV testing coverage ;

e  Scaling up long-acting PrEP; and

e Integrating conflict-sensitive HIV programming.

Without addressing behavioural and structural drivers simultaneously, prevalence may plateau rather than decline.
» Strategic Reorientation

Policymakers should shift from prevalence stabilization to incidence reduction strategies, prioritizing prevention intensity.
» Gender-Transformative Programming

Invest in interventions that reduce gender power imbalances, prevent gender-based violence, and enhance women’s economic
autonomy.

» Adolescent-Focused Prevention

Scale comprehensive sexuality education nationwide and expand youth-friendly reproductive health services.
» Conflict-Sensitive HIV Programming

Integrate HIV prevention and care into humanitarian response frameworks in eastern provinces.
» Condom Normalization Campaigns

Develop culturally adapted messaging targeting married and cohabiting couples.
» PrEP Scale-Up

Expand targeted PrEP access for high-risk populations in urban and conflict-affected areas.
> Data-Driven Surveillance

Strengthen behavioural surveillance and integrate sexual network analysis into national monitoring systems.
6. Strengths and limitations of the Study

This study synthesizes over two decades of national and international data, enhancing external validity. The use of multivariate
estimates and attributable fraction modeling strengthens interpretability. However, as a documentary analysis, causal inference is
limited. Behavioural variables rely on self-report and may underestimate risk exposure. Additionally, simulated regression
estimates, while methodologically grounded, cannot substitute for primary longitudinal data.

Future cohort-based research and phylogenetic network studies would strengthen causal understanding.

e  Strengths of the study
Nationally representative datasets ;
20-year longitudinal perspective ;
Multivariate modeling ;

Integration of structural determinants ; and
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» Regional comparative perspective

e Limitations of the study
Several limitations must be acknowledged:

»  Self-reported sexual behaviour may underestimate risk;

» Ecological inference limits individual causality;

» Key populations (MSM, sex workers) are underrepresented in national surveys;
» Documentary synthesis cannot establish temporality as strongly as cohort studies;

Despite these limitations, triangulation of multiple data sources enhances robustness.

From an international perspective, the DRC represents a critical epidemiological setting: a large population, moderate prevalence,
chronic instability, and structural gender inequality. Failure to reduce incidence in such contexts could impede continental HIV
reduction targets.

If moderate-prevalence countries plateau rather than decline, sub-Saharan Africa’s overall progress may stagnate despite success
in hyperendemic settings. Thus, the DRC case underscores a broader lesson: epidemic stabilization is not equivalent to epidemic
control.
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