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Abstract
Social determinants are increasingly understood as key contributors to patterns of heightened risk for HIV acquisition and 
suboptimal care and treatment outcomes. Yet, the ability to rigorously model, map and measure these nuanced social dynam-
ics has been a challenge, resulting in limited examples of effective interventions and resource allocation. In 2016, the United 
States National Institute of Mental Health (NIMH) and the National Institute of Allergy and Infectious Diseases (NIAID) 
issued a Request for Applications calling for methodological innovations around the social determinants of HIV. In May of 
2019, NIMH, in collaboration with American University’s Center on Health, Risk and Society and the DC Center for AIDS 
Research, sponsored a symposium to bring together the funded teams to share accomplishments, distill lessons learned and 
reflect on the state of the science with other key stakeholders. Presentations focused on causal inference, multi-level analysis 
and mathematical modeling (Models); geospatial analytics and ecological momentary assessments (Maps); and measure-
ment of social and structural determinants including inequalities and stigmas (Measures). Cross-cutting and higher-level 
themes were discussed and largely focused on the importance of critical and careful integration of social theory, community 
engagement and mixed methodologies into research on the social determinants of HIV.
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Introduction

Three decades into the HIV epidemic, the social condi-
tions and economic circumstances that influence health, 
or social determinants, are increasingly understood as 
key contributors to patterns of heightened risk for HIV 
acquisition and suboptimal care and treatment outcomes. 
The social determinants of health have been defined by 
the WHO as, “the conditions in which people are born, 
grow, work, live, and age, and the wider set of forces and 
systems shaping the conditions of daily life [1] The HIV 
epidemic is a prime exemplar of the degree to which social 

and material circumstances determine vulnerability to ill-
ness and trends in access to treatment and sustained health. 
Across distinct geographic epidemic settings, morbidity 
and mortality statistics show that HIV continues to have 
its greatest impact among the poor, disenfranchised and 
stigmatized [2]. Curbing these inequities presents not only 
a societal imperative, but a centrally important scientific 
challenge. As noted by the recently updated National 
HIV AIDS Strategy for the United States [3] and the 
newly launched “Ending the HIV Epidemic: A Plan for 
America” initiative [4], stigma remains a primary chal-
lenge for those living with or at risk of HIV. They note 
that responding to HIV is not just a biomedical issue, 
but a social challenge as well. These conclusions echo 
those made by international agencies including the Joint 
United Nations Programme on HIV/AIDS (UNAIDS). 
The UNAIDS 2016–2021 strategy, which is tied to the 
United Nations Sustainable Development Goals, calls for 
reductions in social inequalities, including gender equal-
ity, and the elimination of HIV stigma and discrimination 
[5]. By understanding how these forces are produced and 
reproduced in dynamic every-day social interactions and 
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engagement with larger institutional structures, the need 
and the possibilities for social change to address these con-
straints become illuminated.

Increased appreciation of the importance of social 
determinants has been matched by a recognition within 
the HIV field of the need for methodologies that can effec-
tively assess the nuanced dynamics of the social determi-
nants of HIV. Without such methodologies, development 
and testing of effective interventions remain limited. In 
2016, the United States National Institute of Mental Health 
(NIMH) and the National Institute of Allergy and Infec-
tious Diseases (NIAID), both institutes of the National 
Institutes of Health (NIH), issued a Request for Appli-
cations (RFA-MH16-200 and RFA-MH16-205) calling 
for methodological innovations to better understand and 
address the social determinants of HIV, including HIV 
prevention, care and treatment outcomes. Its goal was to 
further research in support of future program and policy 
responses to the epidemic across populations and settings 
[6, 7].

The salience of the research funded through this RFA 
and the methodological and conceptual challenges now 
being addressed through its collective portfolio has only 
increased in the last three years. Social and economic con-
ditions play out in peoples’ daily lives shaping their poten-
tially increased and disproportionate risk for HIV or worse 
health outcomes if they are living with the virus. Despite 
the availability of reliable, effective treatment for more 
than twenty years, less than half of those living with HIV 
worldwide are virally suppressed and in 2017 nearly a mil-
lion individuals died from HIV [8]. Challenges in achiev-
ing viral suppression and improving treatment outcomes 
are linked to social determinants which underlie dispari-
ties in access to antiretroviral therapy (ART), viral sup-
pression and HIV prognosis [9–13]. The reach of highly 
effective prevention is also suboptimal. HIV prevalence in 
certain geographic areas remains disproportionately high 
and among certain populations reaches over 70 percent 
[14]. Pre-exposure prophylaxis (PrEP) has yet to roll out 
in a majority of low resource international settings [15] 
and in the U.S., only approximately seven percent of high-
risk individuals have been prescribed PrEP, with racial/
ethnic minorities and women much less likely to receive 
a prescription [16]. At the same time, social determinants 
including HIV stigma and other intersecting stigmas and 
social inequalities are increasingly seen as fundamen-
tal barriers to accessing and engaging in HIV treatment 
and prevention. As succinctly stated by Dr. Anthony S. 
Fauci, Director of NIAID, in a recent interview, “stigma 
is the enemy of public health” [17]. This recognition has 
been matched by renewed calls for improved approaches 
to measuring social determinants and the multifactorial 
pathways through which they operate over time [18].

Methods

In May of 2019, NIMH, in collaboration with American 
University’s (AU) Center on Health, Risk and Society and 
the DC Center for AIDS Research, sponsored a sympo-
sium to bring together the six study teams funded through 
the above referenced RFA on the social determinants of 
HIV to share accomplishments, distill lessons learned 
and reflect on the state of the science with other research 
experts, community members and government officials. 
Approximately 100 individuals from 39 distinct govern-
mental, nonprofit and academic agencies attended the 
symposium.

The event began with remarks from AU President Sylvia 
Burwell, former Secretary of the United States Department 
of Health and Human Services (DHHS) and Dr. Dianne 
Rausch, Director of NIMH’s Division of AIDS Research. 
Both stressed the urgency and opportunity of the current 
moment. President Burwell highlighted an initiative from 
her time at DHHS, “Public Health 3.0”, which acknowledged 
and addressed “how a patient’s health interacts with eco-
nomic well-being, education, housing, or the safety of their 
neighborhood.” Dr. Rausch outlined components of the cur-
rent US National HIV/AIDS Strategy for the United States: 
Updated to 2020. The updated Strategy seeks to move us 
closer to a time when new HIV diagnoses or transmissions 
are rare and when they do occur, every person regardless of 
social or economic condition will have equal access to treat-
ment and care that is free from stigma and discrimination.

These opening remarks were followed by presenta-
tions from each of the six investigative teams. Presenta-
tions focused on causal inference, multi-level analysis and 
mathematical modeling (Models); geospatial analytics and 
ecological momentary assessments (Maps); and in-depth 
exploration and measurement of social and structural deter-
minants including inequalities and stigmas (Measures). Each 
session was hosted by an expert discussant who framed pres-
entations and engaged meeting participants in a targeted fol-
low up conversation at the conclusion of the presentations. 
A final session hosted by Dr. Paul Gaist, Senior Advisor to 
the Director within NIH’s Office of AIDS Research, was 
devoted to synthesis of the day’s discussion. The goal of this 
session, which included academic, government and com-
munity representatives, was to identify cross-cutting themes 
related to the social determinants of HIV, and opportunities 
for continued methodologic advancement.

Models

Prediction models bring epidemiological, statistical and 
demographic estimation methods together to provide a 
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more integrated analytical framework to examine how 
social determinants impact the epidemic, or how they pro-
duce different scenarios across countries or regions. Dr. 
Haidong Wang (University of Washington) and his team 
are linking social determinants of HIV with key transmis-
sion and demographic factors to provide a more precise 
burden estimation in global and national prediction models 
and ultimately to discern the contribution of social deter-
minants as drivers of HIV. Dr. Wang and colleagues are 
developing models that include measurements of impor-
tant components such as income or education when esti-
mating HIV incidence, prevalence or mortality to better 
gauge and monitor their impact. Modeling could be used 
to test the impact of different levels of social determinants, 
along with other key parameters to understand the social 
dynamics of HIV transmission or morbidity and mortality, 
and how potential public policies could aid in minimizing 
or ending the HIV epidemic.

Statistical models leverage single data sources to under-
stand causal impact. For example, Drs. Audrey Pettifor and 
Marie Stoner (University of North Carolina, Chapel Hill) 
are leveraging data from a randomized controlled trial with 
over 2300 adolescent girls in rural South Africa (HPTN 
068) to understand how social determinants such as access 
to education can increase or decrease risks for HIV acqui-
sition. Through this mediation work, the team determined 
that much of the protective effect of school attendance in 
this population was explained by sexual networks (e.g. older 
partners) and how intervening on this exposure-outcome 
relationship can reduce the risk for HIV in a given popula-
tion. Such advanced statistical techniques will help to further 
estimate the potential impact of different forms of social and 
structural interventions at various levels of scope and scale 
across differing geographic contexts. Lead discussant, Dr. 
Joseph Hogan (Brown University) pointed out the difference 
between prediction models like Dr. Wang’s work, which rely 
on “macro” data versus causal models such as Drs. Pettifor 
and Stoner’s research that rely on “micro” data to understand 
the relative importance of social determinants in global HIV 
disease burden estimates.

Maps

Leveraging technology to understand how physical and 
social environments affect individuals and impact HIV out-
comes was the focus of the second panel. Dr. Dustin Duncan 
(Columbia University) is using real-time geospatial methods 
to identify Global Positioning System (GPS)-defined activity 
space neighborhoods to better capture the breadth of margin-
alized men’s actual exposures to neighborhood-level risks. 
Typically, residential neighborhoods are used as a measure 
of environmental impact; however, participants often travel 
to other neighborhoods to maintain their various social (and 

sexual) networks. Such spatial mobility is particularly true 
for younger individuals. In this study, participants wear a 
GPS device following established protocols over time. Mul-
tiple GPS measures along with network-level measures are 
examined as predictors of HIV prevention outcomes, par-
ticularly among socially disadvantaged populations at sub-
stantial risk for HIV acquisition.

Utilizing Geographical Information System (GIS) data 
collection with Ecological Momentary Assessment (EMA) 
and integrating these findings with qualitative in-depth 
interviews is another promising approach by Drs. Benja-
min Henwood and Eldin Dzubur (University of Southern 
California). Known as Geographically Explicit Ecological 
Momentary Assessment (GEMA), these researchers are 
utilizing this approach with transition-age youth (~ 18–25) 
who have experienced homelessness to test for the effects of 
environment and proximity to home on HIV risk behaviors. 
The team is filtering EMA responses to provide a personal-
ized geospatial map rendering of EMA responses to dis-
cuss locations and contexts of risk among young adults now 
living in supportive housing arrangements. Such a mixed-
methods approach emphasizes uniqueness-in-context and is 
useful in considering complex, interrelated influences that 
can exist on multiple levels. The team is investigating high 
and low risk environments within supportive housing to 
examine how individual and contextual factors interact to 
influence risk. The lead discussant, Dr. Eric Rice (Univer-
sity of Southern California) noted that understanding where 
(physical environment) and how (social dynamics) people 
are living their moment-to-moment lives will help to inform 
interventions. However, participants emphasized the need 
for multi-level versus individual-level approaches to inform 
structural interventions that address the structural drivers 
and environments in which individuals found themselves.

Measures

The panel on measurement of latent social constructs includ-
ing dynamics of social inequality and stigma, emphasized 
the importance of grounding the development of unidi-
mensional measures of complex constructs in social theory 
and the central role of in-depth qualitative research. Drs. 
Deanna Kerrigan and Wendy Davis (George Washington 
University), Clare Barrington (University of North Carolina, 
Chapel Hill) and colleagues from Johns Hopkins University 
are conducting mixed-method psychometric research to cre-
ate a new valid and reliable measure of sex work stigma to 
examine its intersection with HIV stigma in predicting HIV 
treatment outcomes among female sex workers living with 
HIV in both the Dominican Republic and Tanzania. The 
team is also using longitudinal qualitative in-depth inter-
views (integrating both thematic and narrative approaches) 
and structural equation modeling to assess pathways from 
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social determinants to biological outcomes. The importance 
of longitudinal designs was underscored to validate meas-
ures, elucidate mechanisms and pathways between social 
determinants and HIV outcomes, and meaningfully capture 
change over time.

Drs. Kim Blankenship (American University) and Jona-
than Purtle (Drexel University) are investigating the inter-
secting impacts of mass incarceration, housing stability and 
subsidized housing policies on HIV outcomes. The team is 
expanding policy measurement and analysis beyond simple 
dichotomous measures to quantitatively account for differ-
ences in exposure to constellations of “micro policy provi-
sions” that might increase health risk. Development steps 
include identifying cities, housing authorities and hous-
ing policies (“on the books”) for coding according to their 
degree of restrictiveness. Local housing authority policies 
with disparate impacts that restrict access to public housing 
among people with criminal justice histories may increase 
HIV risk and lead to negative health outcomes. The team 
will also use findings from longitudinal mixed-methods 
approaches with multiple stakeholders including policy 
makers and community members, to clarify how those who 
interpret, implement and are impacted by such policies, actu-
ally understand them. Dr. Susan Sherman (Johns Hopkins 
University) and audience members highlighted the impor-
tance of macro-level determinants such as economics and 
laws or legal frameworks in such longitudinal analyses.

Discussion

An interdisciplinary panel representing research (Dr. Lisa 
Bowleg, George Washington University; Dr. Yeycy Donas-
torg, Instituto Dermatológico Dominicano y Cirugía de Piel 
“Dr. Humberto Bogaert Díaz”), community (Ms. Martha 
Sichone Cameron, The Women’s Collective) and govern-
ment perspectives (Dr. Paul Gaist) was moderated by Dr. 
Gaist. Cross-cutting and higher-level themes were discussed 
and largely focused around the following areas.

Social Theory

As the Social Determinants of Health framework gained 
attention in the early 2000s, so too did the call from social 
scientists for greater reflection regarding the theoretical 
underpinnings of this conceptual framework. Scholars from a 
variety of disciplines and perspectives document the need to 
integrate social theory to more rigorously explore the social 
determinants of health. Specifically, there is a need for theory 
that addresses the dynamics and structures of power that are 
at play in relation to socio-economic position, race/ethnic-
ity, gender, sexual orientation, living and working conditions 
and other social determinants. When researching the social 

determinants of health, the focus should be on the physical 
and social environment that shapes the probability of a given 
health outcome for groups rather than on intra-personal deci-
sion-making processes and behaviors. Leveraging technology 
to explore where and how places and spaces influence HIV 
outcomes is a good example. Equally important is the need 
to move beyond the socioecological model that simply lists a 
variety of social determinants to include the mechanisms and 
pathways by which these social factors impact interpersonal 
processes and individual outcomes. Predictive and causal 
modeling studies could aid in such elucidation.

Potvin and colleagues [19] argue that there is an equally 
great need to integrate social theory into formative research 
focused on program development with evaluation research 
focused on examining the effectiveness of public health 
policies and programs that address the social determinants 
of health. As an example, the Justice, Housing and Health 
Study (JustHouHS) study taking place in New Haven, Con-
necticut (USA) and represented in this supplement [20] as 
explicitly drawn on social theory to guide its conceptual-
ization and implementation. The study is investigating how 
intersecting social determinants, including mass incarcera-
tion, housing instability and housing policies, are related 
to the overall health and HIV-related sexual risk of peo-
ple recently involved in the criminal justice system and/or 
seeking or living in subsidized housing. The study uses a 
mix of surveys and in-depth interviews conducted, every 
6 months, over a period of two years. To better understand 
power dynamics and structural constraints, the project also 
conducts qualitative research with policy makers working in 
these different sectors and archival analysis of policy docu-
ments related to both housing and incarceration.

Community Engagement

To effectively address social determinants of HIV, com-
munity engagement is essential. Community engagement 
is the process of working collaboratively with a given geo-
graphic, social or symbolic community. As Valdisseri and 
Holtgrave [21] note, “Merely acknowledging that social and 
economic determinants influence health is not sufficient. To 
truly understand the breadth and relative importance of con-
textual issues, we must seek-out and attend to the first-hand 
knowledge of those individuals and communities who we are 
trying to reach with these interventions.” Community part-
ners are uniquely equipped to identify the relevant social and 
economic factors that challenge their health and illuminate 
the intricate ways in which mapping studies could explore 
how these factors intersect and impact HIV outcomes over 
time. Engaging communities most impacted by the social 
determinants of HIV can guide how research questions in 
modeling studies are framed to address them to ensure that 
they focus on the highest public health priorities. Having 
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communities weigh in on scientific design and proposed 
research methodologies also ensures that studies are feasible 
and results fully representative. A meaningful partnership, 
built on longstanding collaborations between investiga-
tors and the communities they aim to serve, must underlie 
research on the social determinants of HIV at every stage, 
from determining methods and approaches to conducting 
research to analyzing and interpreting results.

An example of community engagement related to the 
social determinants of HIV in this supplement [22] is a study 
seeking to examine social dynamics over time among female 
sex workers living with HIV in the Dominican Republic 
and Tanzania. One of the aims of the study is to develop a 
valid and reliable scale to assess sex work stigma that can 
be used across settings. The study team first utilized in-
depth interviews to understand the context, dimensions and 
dynamics of sex work stigma within female sex workers’ 
daily lives in each country. Once specific domains of sex 
work stigma were identified by community members, those 
experiences helped to generate potential scale items, and 
cognitive debriefing interviews were then used to ensure that 
survey questions and items associated with these domains 
were expressed in a manner that was understandable and 
acceptable to the community.

This step in the process also led interview participants, 
particularly in the Dominican Republic where community-
driven responses to HIV among female sex workers have 
a long history, to emphasize the importance of not only 
internalized, anticipated or enacted stigma related to sex 
work, but also positive aspects including the ways in which 
women find dignity in their work as they support themselves 
and their families. As a result of these interviews and factor 
analysis, an additional scale domain of resisted sex work 
stigma or “dignity” was developed. Structured survey assess-
ments were then used to quantify the level of these four 
sex work stigma domains, and to examine their relation-
ship with related constructs such as HIV stigma, depression 
and anxiety, gender-based violence, as well as social cohe-
sion. Item Response Theory (IRT) was then used to create 
context-specific IRT-adjusted domain scores to ensure that 
the measure is responsive to the unique needs and diversity 
across sex worker communities.

Mixed Methods

Mixed methods research, or the use and integration of multi-
ples forms of qualitative and/or quantitative data, is increas-
ingly seen as an essential approach to address the complexities 
of responding to HIV, particularly to understand and address 
the social determinants of HIV [23]. Underlying the growth of 
mixed methods research is an enhanced understanding of the 
importance of having multiple types of data to contextualize 
and/or explain what we observe in everyday life including 

how various forms of social inequality, exclusion and/or stig-
matization influence HIV risk and outcomes within or across 
a given population group(s) or setting(s). Multiple types of 
data (e.g. close vs open-ended) help to make visible the ways 
in which power discrepancies may impede health promoting 
behaviors for groups of people who experience systematic dis-
advantage or discrimination. Integrating in-depth interviews 
with survey assessments, for example, has the potential to 
make visible the daily struggles of marginalized groups to 
the extent that there is mindfulness and intentionality among 
researchers to effectively partner with communities to select 
and implement methodologic innovations.

An example from this supplement [24] of innovative 
mixed methods research on the social determinants of 
HIV includes the Log My Life study, which is examining 
how young adults who have experienced homelessness are 
exposed to environments that contribute to HIV risk behav-
ior in Los Angeles, California. The study uses geographi-
cally explicit EMA through cell phone technology to docu-
ment physical location, social context and HIV-related risk 
behavior of participants over time through daily (up to 8/
day) surveys and diaries. In addition, a subsample of partici-
pants, specifically those who indicate that they are engaging 
in risky behaviors, complete an in-depth qualitative inter-
view using an interactive, personalized geospatial map ren-
dering of EMA responses to further understand the nuanced 
nature and dynamics of risk. Integrating quantitative and 
qualitative data collection in the study allows for a more 
complete understanding of differences in the HIV risk envi-
ronments between homeless and housed young adults. The 
novel approach also helps prevent recall bias and enhance 
ecological validity given the moment to moment recording 
of physical spaces and social interactions.

Conclusion

Throughout its history, social inequalities have defined the 
landscape of the HIV global pandemic. Structural drivers 
such as intersecting stigmas, poverty, and gender inequal-
ity are woven throughout the epidemic’s course, securing 
again and again the disparate impact on the vulnerable 
and marginalized. This pattern is seen in the expression of 
other pandemics, such as COVID-19, and in a host of infec-
tious and chronic diseases [25, 26]. The HIV epidemic and 
research aimed at combatting it have been ground-breaking 
and unprecedented. At this juncture, the fight to contain HIV 
through understanding and intervening against its social and 
economic determinants, offers a unique opportunity both for 
the field of HIV as well as for the fight to curb other infec-
tious and chronic disease epidemics where social determi-
nants play an outsized role.
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The research papers from the study teams, and the cross-
cutting quantitative and modeling papers underscore how the 
social determinants of HIV, and the ways in which they may 
intersect, are complex but not chaotic. There are discernible 
patterns and dynamics that innovative methodologies and 
meaningful partnerships between researchers, government 
and communities can be measured, understood and inter-
vened upon. Doing so is essential to bending the arc of the 
global HIV epidemic.
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