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ABSTRACT

The Human Immunodeficiency Virus (HIV) epidemic remained a profound global health challenge, significantly
impacting marginalized and underserved populations. While advances in antiretroviral therapy (ART) and
prevention strategies have transformed HIV into a manageable chronic condition, the epidemic's persistence is
deeply intertwined with social determinants of health (SDOH). This comprehensive review examined the
intersection of HIV and SDOH, highlighting how factors such as poverty, education, gender inequality, healthcare
access, and stigma influenced HIV vulnerability and outcomes. Through a synthesis of current research and data,
and utilizing a methodology that includes a systematic review of peer-reviewed literature and global health
reports, the review underscored the critical role of SDOH in shaping HIV dynamics. It explored regional and
population-based disparities, discussed innovations and interventions in HIV prevention and treatment, and
proposed strategies to address these underlying determinants. Understanding and addressing the intersection of
HIV and SDOH is crucial for developing more effective, equitable, and sustainable HIV prevention and treatment
approaches, ultimately advancing global health equity and moving closer to ending the HIV epidemic as a public
health threat.

Keywords: Social Determinants of Health (SDOH), HIV Prevention, Economic Inequality, Stigma and
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INTRODUCTION
The Human Immunodeficiency Virus (HIV) epidemic remains one of the most profound global health challenges,
affecting millions worldwide and causing significant morbidity and mortality [1,27. While advancements in
antiretroviral therapy (ART) and prevention strategies have transformed HIV from a fatal disease into a
manageable chronic condition, the epidemic persists, particularly among marginalized and underserved
populations [3-57]. The progression and outcomes of HIV are not solely determined by biological factors but are
intricately linked to a range of social determinants of health (SDOH) [6,77]. Social determinants of health economic
stability, education, social and community context, healthcare access, and the built environment play a critical role
in shaping individuals' susceptibility to HIV and their ability to manage and mitigate the impact of the virus [8,97.
These determinants influence HIV risk and treatment outcomes through mechanisms such as access to healthcare
services, educational attainment, economic resources, and social support networks [107. For instance, economic
disparities often correlate with higher rates of HIV infection and poorer health outcomes, as individuals in low-
income settings may face barriers to accessing prevention, testing, and treatment services [11,127]. Education
levels impact health literacy and engagement with health services, while social and community contexts can either
foster supportive environments or exacerbate stigma and discrimination against people living with HIV (PLHIV)
and key populations. Additionally, the built environment encompassing housing conditions, urbanization, and
availability of health infrastructure affects individuals' health behaviors and access to necessary care [137. This
comprehensive review aims to elucidate the complex interplay between HIV and social determinants of health,
exploring how these factors intersect to influence the dynamics of the epidemic. By synthesizing current research
and data, the review will highlight the critical role of SDOH in shaping HIV outcomes and propose strategies to
address these underlying determinants. Understanding and addressing the intersection of HIV and SDOH is
essential for developing more effective, equitable, and sustainable HIV prevention and treatment approaches,
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ultimately advancing global health equity and moving closer to the goal of ending the HIV epidemic as a public
health threat.
SOCIAL DETERMINANTS OF HEALTH AND HIV VULNERABILITY
i Poverty and Economic Inequality
Poverty is a major driver of HIV risk and poor health outcomes. Individuals living in poverty often experience
barriers to accessing healthcare services, including HIV testing and treatment [147]. Economic instability can limit
access to necessary resources such as antiretroviral therapy (ART) and pre-exposure prophylaxis (PrEP).
Additionally, poverty is associated with higher rates of risky behaviors, including unprotected sex and substance
use, which increase the risk of HIV transmission [15,167].
ii. Education and Health Literacy
Education plays a crucial role in influencing HIV-related knowledge and behaviors. Higher levels of education are
associated with a better understanding of HIV prevention and treatment options [17]. Health literacy, which
encompasses the ability to obtain, process, and understand health information, is essential for individuals to
engage in preventive measures and adhere to treatment regimens. Conversely, low education levels often correlate
with inadequate health literacy and a lack of awareness about HIV, contributing to higher infection rates [187].
iii. Gender Inequality
Gender inequality significantly affects the HIV epidemic, particularly in low- and middle-income countries.
Women and girls face unique challenges, including limited access to healthcare, gender-based violence, and
economic dependence, all of which heighten their vulnerability to HIV [19,207. In many settings, social norms and
practices perpetuate gender disparities, impacting women's ability to negotiate safer sex practices and access
necessary health services.
iv. Access to Healthcare
Access to healthcare is a fundamental determinant of health outcomes for people living with HIV [21. Disparities
in healthcare access often reflect broader systemic issues such as inadequate healthcare infrastructure, insurance
coverage gaps, and geographic barriers. Individuals in rural or underserved areas may experience delays in
receiving HIV diagnosis and treatment, leading to poorer health outcomes and increased transmission rates
[22,23].
V. Stigma and Discrimination
Stigma and discrimination associated with HIV can deter individuals from seeking testing, treatment, and support
services. Key populations, including men who have sex with men (MSM), sex workers, transgender individuals,
and people who inject drugs (PWID), are particularly affected by stigma and legal discrimination [24,257. This
marginalization exacerbates their risk of HIV infection and negatively impacts their engagement with healthcare
services.
REGIONAL AND POPULATION-BASED DISPARITIES
Regional and population-based disparities in HIV prevalence and outcomes reflect the complex interplay of social
determinants of health, healthcare infrastructure, and policy environments. These disparities underscore
significant differences in the impact of HIV across various geographies and demographic groups.
Regional Disparities
This region bears the highest HIV burden, accounting for approximately two-thirds of the global cases. High
prevalence rates are driven by factors such as widespread poverty, gender inequality, and limited access to
healthcare [267]. The availability and quality of healthcare services are often inadequate, exacerbating the
epidemic's impact. Efforts to address HIV in this region must focus on improving healthcare infrastructure,
expanding access to ART, and tackling underlying social issues like gender-based violence and economic
deprivation [3]. In contrast, Eastern Europe and Central Asia are experiencing rising HIV rates, predominantly
due to injecting drug use and inadequate harm reduction services [277]. The region faces significant challenges
related to the criminalization of drug use, which hinders the implementation of effective harm-reduction strategies.
Addressing these disparities requires a shift towards more supportive drug policies, enhanced harm reduction
services, and targeted public health interventions. These regions have seen declines in HIV prevalence and
mortality, largely due to robust healthcare systems and widespread access to ART. However, disparities still exist
within these regions, particularly among marginalized groups. Continued efforts are needed to ensure that
advancements in HIV care are equitably distributed and that high-risk populations receive appropriate prevention
and treatment services [28,297].
Population-Based Disparities
Men who have sex with men (MSM), sex workers, transgender individuals, and people who inject drugs (PWID)
face disproportionately high HIV rates [307] These groups often encounter barriers to accessing healthcare due to
stigma, discrimination, and legal barriers. Addressing these disparities involves implementing targeted outreach
programs, removing legal barriers, and ensuring that healthcare services are inclusive and sensitive to the needs of
these populations [817]. Women, particularly in low-income settings, are often at higher risk of HIV due to
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gender-based violence, economic dependency, and limited access to sexual and reproductive health services.
Strategies to reduce these disparities should include gender-sensitive interventions, support for women's
empowerment, and comprehensive sexual and reproductive health services [827. Individuals from lower
socioeconomic backgrounds frequently experience higher HIV incidence and poorer health outcomes. Economic
instability, lack of education, and limited access to healthcare contribute to these disparities. Addressing
socioeconomic disparities requires a multifaceted approach that includes improving access to education, economic
opportunities, and healthcare services [337].
INNOVATIONS AND INTERVENTIONS

Innovations and interventions are pivotal in advancing the fight against HIV, offering new avenues for prevention,
treatment, and care. These advancements have the potential to significantly enhance the effectiveness of global
HIV responses and address persistent challenges in the epidemic.

i Advances in HIV Prevention
PrEP has emerged as a transformative tool in HIV prevention [847. By providing high-risk individuals with
antiretroviral medications before potential exposure, PrEP effectively reduces the risk of HIV infection. Its success
is particularly notable in populations with high transmission rates, such as men who have sex with men (MSM)
and people who inject drugs (PWID). Expanding access to PrEP, alongside education on its use and adherence, is
crucial for maximizing its impact. Recent developments in long-acting injectable ART represent a significant
advancement in HIV treatment. These formulations reduce the frequency of medication administration, which can
improve adherence and simplify treatment regimens. Long-acting injectables have the potential to enhance patient
outcomes and address adherence challenges, particularly in settings with limited healthcare access [28,357.

ii. Integration of HIV Services
Integrating HIV services with other health services, such as maternal and child health, sexual and reproductive
health, and non-communicable diseases (NCDs) management, can improve service delivery and patient outcomes
[36]. This integrated approach ensures that individuals receive holistic care, reduces the burden on healthcare
systems, and addresses multiple health needs simultaneously. Models that combine HIV care with services for co-
infections like tuberculosis (TB) and hepatitis are crucial for managing complex health needs. These models
facilitate coordinated care, improve treatment outcomes, and reduce the fragmentation of health services, which is
especially important in resource-limited settings [37].

iii. Community-Led Approaches

Community-led initiatives, particularly those involving people living with HIV and key populations, play a vital
role in reaching marginalized groups. Peer support networks and outreach programs can overcome barriers
related to stigma and discrimination, making it easier for individuals to access testing, treatment, and prevention
services. Empowering communities to take an active role in the HIV response promotes more effective and
culturally relevant interventions. Community advocacy and leadership are essential for addressing local
challenges, influencing policy changes, and ensuring that services are tailored to the needs of specific populations

[387].

iv. Digital Health Technologies
Mobile health technologies, including apps and text messaging services, enhance HIV care by facilitating remote
consultations, appointment reminders, and adherence support [397]. mHealth solutions can bridge gaps in
healthcare access, particularly in remote or underserved areas, and provide timely information and support to
individuals managing HIV [407. Telemedicine offers an innovative approach to providing HIV care and support,
especially during disruptions such as the COVID-19 pandemic. It allows for virtual consultations, remote
monitoring, and follow-up, ensuring continuity of care while reducing the burden on healthcare facilities [417].

v. Innovative Financing Models
Innovative financing models, such as blended finance and public-private partnerships, can mobilize additional
resources for HIV programs [427. These approaches combine public and private investments to support the
scaling up of interventions and ensure the sustainability of HIV responses. Social impact bonds offer a
performance-based funding model that incentivizes achieving specific health outcomes [437. By aligning financial
investments with measurable results, social impact bonds can drive innovation and efficiency in HIV programs

[44].
CONCLUSION

The interplay between HIV and social determinants of health (SDOH) reveals the multifaceted nature of the HIV
epidemic, highlighting how economic stability, education, gender equality, healthcare access, and social stigma
profoundly influence HIV risk and outcomes. This comprehensive review underscores the critical need to address
these social determinants to effectively combat HIV and achieve health equity. Poverty and economic inequality
create barriers to accessing HIV prevention and treatment services, while education and health literacy play
crucial roles in informed health behaviors and engagement with care. Gender inequality further exacerbates
vulnerabilities, particularly for women and marginalized populations, by limiting access to healthcare and
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increasing susceptibility to HIV. Regional and population-based disparities illustrate the varying impacts of HIV
across different geographies and demographic groups, emphasizing the necessity for tailored interventions and
policies. Innovations in HIV prevention and treatment, including pre-exposure prophylaxis (PrEP), long-acting
antiretroviral therapies, and integrated service models, offer promising avenues for enhancing care and mitigating
the effects of social determinants. Community-led approaches and digital health technologies also play pivotal
roles in bridging gaps in healthcare access and reducing stigma. To effectively address the HIV epidemic, a holistic
and equitable approach is essential. This involves not only improving access to healthcare and treatment but also
tackling the broader social and economic factors that drive HIV vulnerability. By integrating innovative
interventions, community-based strategies, and comprehensive policy reforms, we can work towards diminishing
the impact of social determinants on HIV outcomes and advance toward the goal of ending the HIV epidemic as a
public health threat. Addressing these underlying determinants is crucial for fostering global health equity and
ensuring that all individuals, regardless of their socioeconomic status or geographic location, have access to the
resources and support needed to combat HIV effectively.
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