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ABSTRACT

Background: Cisgender women, particularly Black women in the Southeastern U.S., experience
substantial HIV risk. While current prevention strategies emphasize individual-level risk
indicators, understanding the relative contributions of structural determinants and psychosocial
factors is essential. This study aimed to evaluate the effects of structural determinants,
psychosocial factors, and individual indicators on HIV risk among women in a high-incidence
U.S. region.

Methods: Retrospective cohort of adults assigned female at birth, with >1 encounter at Grady
Health, a safety-net system serving two of Atlanta’s Ending the HIV Epidemic counties (2012—
2022). New HIV diagnoses were identified using state surveillance. Logistic regression
estimated associations between structural, psychosocial and individual-level indicators and HIV.
Population attributable fractions (PAFs) were derived from multivariable models.

Results: Of 333,263 women, 617 (0.19%) acquired HIV; 88% were Black, mean age was 41.
Structural determinants were common and strongly associated with HIV, specifically above-
median SVI (aOR=1.7 [1.5-2.0]) and housing insecurity (5.2 [3.9-6.7]). Psychosocial factors
such as substance use disorder (3.8 [3.1-4.6]) and individual-level indicators like STIs [3.1 [2.2—
4.4]) were also associated. PAF analyses indicated that structural determinants, specifically
residence in high-prevalence HIV zip codes (PAF=63% [57%—70%]) and above-median SVI
(21% [14%—-27%]), accounted for a larger share of population-level HIV risk than individual-
level indicators like STIs (5% [3%—7%)]).

Conclusion: Structural determinants were more strongly associated with HIV and explained a
greater share of population-level risk than individual-level indicators. Integrating community
context into risk tools may better identify PrEP candidates and support prevention in high-
incidence settings.

KEY WORDS: HIV prevention, Women'’s health, Social determinants of health, PrEP
implementation, Epidemiology
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INTRODUCTION

Cisgender women account for a growing proportion of new HIV diagnoses, and ending the
epidemic requires a clearer understanding of risk in this population. Atlanta has the second-
highest HIV diagnosis rate among women of any U.S. metropolitan area, and Georgia ranks
second among states, underscoring the city and the state as epicenters of the epidemic™?. Black
women bear a disproportionate burden, comprising 50% of new HIV diagnoses among women in
2022, despite representing only 13% of the U.S. female population®'. Since Black women in the
South carry the highest HIV burden nationally, this group is crucial for national HIV prevention
efforts.

Despite this burden, current risk screening and assessment approaches are not well-suited to
identify women prior to HIV acquisition. Existing frameworks rely on self-reported sexual and
substance use behaviors or diagnosis of bacterial STI. While these risk factors are well
established,>* they are often absent, unidentified or undisclosed in clinical settings prior to
diagnosis, hindering accurate risk assessment and HIV Pre-Exposure Prophylaxis (PrEP)
uptake®®. Self-report is further constrained by community stigma around sexuality and LGBTQ+
status, especially in the South, where stigma is high”®. As a result, HIV frequently occurs among
women without clinically identifiable individual risk indicators, not because they are absent, but
because the tools designed to detect them are insufficient®.

HIV vulnerability in women is also shaped by community-level and structural determinants such
as neighborhood-level deprivation, limited healthcare access, and medical mistrust'®*3, These
social determinants of health (SDoH) may amplify individual-level risk factors, making

individuals more susceptible or independently contribute to vulnerability, often doing so in a
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dose-dependent manner?, thereby contributing to HIV acquisition that current screening
approaches fail to anticipate.

The resulting complexities of risk assessment contribute to low HIV risk perception and
persistently low PrEP uptake among women, particularly Black women, who would benefit from
PrEP . Current U.S. PrEP guidelines emphasize offering PrEP in response to self-reported
sexual and substance use behaviors and diagnosis of a bacterial STI, yet many women who
acquire HIV are not identified through these criteria®. To address this, we evaluated how
individual-level indicators, psychosocial barriers, and structural determinants contribute to HIV
risk at both the individual and population levels. By integrating adjusted associations and
population attributable fractions in a large health-system cohort of women in Atlanta, we aimed
to inform clinical risk assessment and guide prevention strategies that better reflect women’s
lived risk in high-incidence settings.

METHODS

Study Design and Setting

This retrospective cohort study was conducted at Grady Health System (GHS), an urban safety-
net hospital in Atlanta, Georgia, that serves a catchment area of >6 million people living in
Fulton and DeKalb counties, which are two of the 42 Ending the HIV Epidemic Initiative
counties™®. The system runs a Level 1 trauma center and offers comprehensive emergency and
primary care services across 16 locations in Atlanta. It cares for over 700,000 patients each year,
with more than 250,000 emergency and over 400,000 primary care and medical specialty visits
annually. GHS performs more than 42,000 HIV tests per year, is the largest reporting site for

20,21

new HIV diagnoses in Georgia“ ", and is home to the Ponce De Leon Center, one of the
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nation’s most comprehensive outpatient HIV clinics, providing care for over 6,000 individuals
with HIV annually?*%,

Data Sources and Collection

Clinical and demographic data were extracted from the GHS Epic electronic health record (EHR)
from 2012 to 2022. Extracted variables included demographic characteristics, social
determinants of health (SDOH), ICD diagnosis codes, medication data, healthcare encounters,
and laboratory results. Data was cleaned and processed to create analytic variables. The Emory
University Institutional Review Board and the GHS Research Oversight Committee approved
this study.

Study Population

The cohort included female individuals aged 18 years or older with at least one healthcare
encounter at GHS between 2012 and 2022. Females were defined as individuals with
documented legal sex or sex assigned at birth as female, with no record indicating male sex
assigned at birth or a transgender female gender identity. Both legal sex and sex assigned at birth
were used to accurately capture female individuals, as systematic documentation of sex assigned
at birth was not implemented in the GHS EHR until 2018. The selection of participants into the
study cohort is illustrated in Figure 1.

Primary Outcome: HIV

The primary outcome was HIV diagnosis during the study period, identified through linkage with
the Georgia Department of Public Health secure database®®. An anchor date served as a reference
point to provide a consistent temporal framework for time-dependent variables.

For PWH, the anchor date was the first documented HIV diagnosis between 2012 and 2022; for

PWoH, it was the most recent healthcare encounter during the study period. Participants were
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excluded if their only healthcare encounters occurred after their HIV diagnosis, if their diagnosis
date fell outside of 2012-2022, or if they had visited the GHS Ponce HIV Clinic without a
corresponding HIV diagnosis in the registry, suggesting likely misclassification.

Risk Factors: Structural Determinants, Psychosocial Factors, and Individual-level
Indicators

We organized risk factors into three domains: structural and community-level determinants (e.g.,
social vulnerability, high-incidence residence, housing insecurity), psychosocial factors (e.g.,
depression, substance use disorder), and individual-level risk indicators (e.g., bacterial STIs, HIV

screening). This classification reflects the syndemic literature [**#%>%

], which positions mental
health conditions and substance use as factors shaped by upstream structural inequities that in
turn mediate individual-level HIV risk.

Structural and community-level determinants were grouped into three major categories: (1)
geographic and community risk, (2) housing and socioeconomic instability and (3) healthcare
utilization. For geographic and community exposures, we utilized dichotomous indicators. These
included whether a patient lived in a ZIP code with cumulative HIV incidence above the median
or in the top quartile for metro Atlanta between 2012 and 2022 %%, We also assessed their
residential area’s ranking within the top half or top quartile of the Social Vulnerability Index
(SVI). The SVI, a census-tract-level measure 2°, was derived from patient addresses listed at the
anchor date via geocoding to provide insight into neighborhood-level vulnerability. Housing and
socioeconomic instability was indicated by housing insecurity (ICD-10 codes), residential
mobility (four or more address changes within a year), and a broader SDoH composite diagnosis

from ICD codes including food insecurity, illiteracy, unemployment, and lack of social support

(which has been linked to housing instability®®). Healthcare utilization was assessed through
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encounters at GHS emergency departments, primary care clinics, or women’s clinics over a two-
year period.

Psychosocial factors included mental health conditions (depression, bipolar disorder, and all
mental health diagnoses) as well as substance-related disorders (ICD-10 codes). We grouped
mental health with substance use since they commonly co-occur and share common upstream
structural risk factors, and function as an intermediary between structural conditions and HIV

vulnerability®".

Individual-level risk-indicators were grouped into three categories: (1) STls and sexual health
labs, (2) hepatitis and HIV screening, and (3) reproductive and women’s clinical risk indicators.
Reproductive and women’s clinical risk indicators included pregnancy, PID, non-occupational
post-exposure prophylaxis (nPEP), and sexual assault. These represent clinical encounters or
events that may reflect circumstances of HIV vulnerability occurring in women, rather than
volitional behaviors. Bacterial STI results, Hepatitis C, and HIV screening were ascertained from
laboratory results within two years of anchor date. Pregnancy, pelvic inflammatory disease (PID),
non-occupational Post-Exposure Prophylaxis (nPEP) use, and sexual assault were identified via
ICD codes. Trichomonas ascertainment combined laboratory and ICD-10 codes, as the

diagnostic standard changed from wet mount to nucleic acid amplification during the study

period.

Confounder Selection
Directed acyclic graphs (DAGs) were created using prior knowledge and literature to model
hypothesized causal links between exposures and HIV®23*, They clarified the assumed causal

structure, identifying mediators, potential confounders, and distinguishing covariates that modify
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effects from those that bias estimates if unadjusted. This guided variable selection and
adjustment. DAGs were refined through expert input and data.

Across domains, demographic characteristics such as age, race, ethnicity, and an SDoH diagnosis
were potential confounders, influencing both exposures and outcome pathways. Substance use
exposures had mental health, healthcare utilization, and STIs as mediators. Mental health
exposures were influenced by substance use, healthcare utilization, and STIs acting as mediators.
Positive STI labs were affected by STI testing frequency, other STIs, and substance use, which
were additional confounders. In healthcare utilization, mental health and substance use were
potential confounders, while STIs were mediators. Final DAGs for each domain are shown in
supplemental digital content 1.

Statistical Analysis

Statistical analyses were conducted in the R statistical software, version 4. Missingness was
assessed; SVI was missing 5% of data. Descriptive statistics for continuous variables are
presented as means with standard deviations (SD), and dichotomous variables as frequencies and
column percentages (%). Univariate logistic regression models were used to estimate the crude
association between each exposure and HIV status (dichotomous outcome). Multivariable
logistic regression models were fitted for each exposure to estimate adjusted associations,
controlling for confounders identified from the DAGs. Odds ratios (ORs) and adjusted ORs
(aORs) with 95% confidence intervals (Cls) and p-values were obtained; statistical significance
was defined as p < 0.05 or a 95% CI not including one.

To assess the population-level impact of potentially modifiable factors, population-attributable
fractions (PAFs) were derived from adjusted ORs and the prevalence of each exposure in the full

cohort [*°]. PAF % and 95% CI from 500 bootstrap replications were reported, capturing both the
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strength of association and the prevalence of the exposure. A mediation analysis wasn't
performed. PAFs estimate the proportion of cases due to each exposure, but do not distinguish
direct and indirect effects. They assume causality and no residual confounding, serving as
exploratory population impact estimates rather than precise causal measures.

RESULTS

Demographics

In the cohort of 333,263 female individuals, 617 (0.19%) were newly diagnosed with HIV
(Table 1). The mean age of individuals without HIV (PWoH) was 43 years (SD 18), whereas
those newly diagnosed with HIV (PWH) had a mean age of 41 years (SD 13.3). Compared to
individuals aged 18-34, those aged 35-49 years had increased odds of HIV (aOR=1.5, 95% CI
[1.3-1.8]), while those aged 50 years or older had reduced odds (aOR=0.73 [0.60-0.87]). The
majority of the cohort identified as Black (89% of PWH vs. 69% of PWoH), and Black race was
significantly associated with HIV (aOR=2.6 [1.9-3.4]). Additionally, 97% of PWH were non-
Hispanic, which was also linked to higher odds of HIV (aOR=2.9 [1.8-4.9]).

Structural Determinants

Geographic/Community Risk

A higher proportion of PWH lived in zip codes within the top 25% of HIV incidence in Atlanta,
compared to PWoH (73% vs. 38%) as well as high HIV incidence zip codes, which are zip codes
above the median HIV incidence (83% vs 48%, Table 2). Among PWH, 47% had an SVI above
the median, and 11% were in the highest SVI quartile, compared to 36% and 6.9% of PWoH,
respectively. Both living in a high HIV incidence zip code and having an SVI above the median
were strongly associated with HIV (aOR=4.5 [3.7-5.6] and aOR=1.7 [1.5-2.0], respectively).

Housing/Socioeconomic Instability
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PWH experienced significantly greater housing and socioeconomic instability compared to
PWoH. Housing insecurity was reported in 10% of PWH versus 2.1% of PWoH, with a strong
association with HIV (aOR=5.2 [3.9-6.7]). Residential mobility, defined as having four or more
addresses within one year, was also more common among PWH (19% vs. 8.2%) and associated
with more than double the odds of HIV (aOR=2.2 [1.8-2.7]). Additionally, 13% of PWH had a
documented SDoH diagnosis, compared to 4.8% of PWoH (aOR=2.9 [2.3-3.7]).

Healthcare Utilization

Frequent emergency room visits (>3 visits in the two years prior) were more common among
PWH than PWoH (30% vs. 12%, aOR=2.3 [1.9-2.8]). In contrast, engagement in primary care
and women'’s healthcare services was similar between groups.

Psychosocial Factors

Mental health diagnoses were more common among PWH compared to PwoH (Table 3).
Specifically, bipolar disorder, depression, and schizophrenia were documented in 12%, 17%, and
10% of PWH, respectively, versus 4%, 11%, and 3% of PWoH. Both bipolar disorder and
schizophrenia were strongly associated with HIVV (aOR=3.4 [2.6—4.3] and aOR=4.1 [3.2-5.3]
respectively). Additionally, PWH had higher odds of documented alcohol abuse (aOR=2.8 [2.2—
3.6]) and substance use (aOR=3.8 [3.1-4.6]) compared to PWoH.

Individual-Level Risk Indicators

Laboratory-confirmed STIs and HIV Screening

STIs were more common among PWH. In the two years before, 9.4% of PWH tested positive for
an STI compared to 2.2% of PWoH (aOR=3.1 [2.2-4.4]). Notably, trichomonas and chlamydia
were also associated with HIV risk (aOR=3.2 [1.9-5.1], aOR=1.6 [1.0-2.5], respectively).

Consistent with previous studies, lab-confirmed syphilis and gonorrhea in the past two years
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were each associated with increased odds of HIV (aOR=8.7 [2.9-25.1], aOR=2.0 [1.5-2.6],
respectively); however, only 8 (1.3%) women with HIV had lab-confirmed syphilis. More
frequent HIV screening during the two years before diagnosis was also linked to HIV acquisition
(aOR=1.7 [1.5-1.8]).

Population Attributable Fractions

PAFs were examined to quantify the population-level impact of modifiable factors strongly
associated with HIV from the multivariable analysis. The structural determinants of living in a
high HIV incidence zip code (PAF=63% [57%—70%]) and SVI above the median (PAF=21%
[14%—-27%]) explained the largest proportion of risk for HIV acquisition (Figure 2).
Psychosocial factors, such as substance use disorder (PAF=13% [10%-17%]), depression
(PAF=8% [3.9%-12%]), and bipolar disorder (PAF=8% [5.4%— 11%]) accounted for smaller but
still meaningful proportions. Individual-level indicators, such as STIs, contributed marginally
(PAF=5% [3.0%-7.1%]).

DISCUSSION

In this ten-year retrospective cohort study of over 333,000 women in Atlanta, structural and
community-level barriers were disproportionately concentrated among women who acquired
HIV and accounted for the largest share of population-level HIV risk. Nearly half of the women
diagnosed with HIV had an above-median Social Vulnerability Index, and more than 80% lived
in a high HIV incidence zip code, compared with fewer than 10% who had a bacterial ST1 before
diagnosis. Multivariable regression confirmed that structural determinants were more strongly
associated with HIV risk than most individual-level risk indicators, and population attributable
fractions showed that high HIV incidence residence and high SVI explained the greatest share of

population-level risk. By comparison, psychosocial factors such as substance use disorder and
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mental health conditions contributed more modestly, and bacterial STIs explained little at the
population level despite high odds ratios.

These findings highlight an essential mismatch between guideline-defined HIV risk and women's
lived risk in high-incidence settings. In another recent cohort in Atlanta, many women who
acquired HIV lacked risk factors identified through conventional risk screening assessments
before diagnosis®. Instead, structural and community contexts, such as living in poverty or within
areas with higher prevalence of HIV within sexual networks, were the primary drivers of
population risk. This disparity may help explain persistently low PrEP uptake among women
through two pathways: 1) providers may not identify women as PrEP candidates when
conventional clinical markers are absent, and 2) women do not perceive themselves at risk if
frameworks and messaging center on behavioral profiles that they do not identify with'”*¢®,
These dynamics underscore the need to shift frameworks to integrate both individual-level
indicators and structural barriers when identifying women who could benefit from prevention.
Although bacterial STIs were associated with HIV risk, their prevalence was very low, consistent
with several other extensive, population-based studies showing that few women have bacterial
STIs before diagnosis®**®*°. Notably, chlamydia and trichomonas infections were significantly
associated with HIV and showed higher population impact than gonorrhea or syphilis. Although
this association has been described previously, it has primarily been documented in international
settings or among populations engaged in sex work**%. In contrast, our findings demonstrate this
association in a representative U.S. cohort of women living in a high-incidence setting, where
these infections may serve as markers of recent sexual activity or partner factors. While specific
STl associations are clinically relevant, structural and psychosocial risk factors emerged as

stronger predictors of individual risk than many individual risk indicators, a pattern recently
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observed in a large HIV risk prediction study in the Southern US*. Our study adds to the
literature by extending the impact of individual associations to demonstrating how structural
exposures account for the greatest share of women's risk at the population level using PAFs.
Even though PAFs are rarely used in U.S. HIV studies because of the relatively low incidence in
most regions, their application in Atlanta, where incidence in women is among the highest in the
country, offers meaningful insight into the population-level contributions of structural and
community determinants.

Current CDC and IAS-USA PrEP guidelines recommend discussing PrEP with all sexually
active individuals, but focus on individual-level risk indicators for PrEP eligibility®**. Despite
the recommendation for universal counseling, practice often remains indicator-driven; in our
cohort, only 1 of 617 women who acquired HIV received PrEP beforehand. This gap shows the
need to refine risk assessment strategies to ensure women in high-prevalence communities are
not overlooked. Our findings suggest that incorporating structural determinants, such as
residence in high-incidence areas or social vulnerability, could broaden PrEP candidate
identification. Additionally, our work translating individual risk to the population level using
PAFs reveals additional insights that could inform guidelines: risk factors that appear modest at
the individual level can still have large population impact if they're prevalent, and conversely,
factors with dramatic odds ratios (e.g., syphilis) but low prevalence contribute little at the
population level. Incorporating structural context and applying population-level insights to risk
assessment could help move practice towards the universal PrEP counseling that guidelines
already recommend, particularly in communities where structural vulnerability and HIV

prevalence are concentrated.
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The three-domain classification used in this study (structural/community > psychosocial >
individual-level risk indicators) aligns with the modified socio-ecological model proposed by
Baral et al, (2013) *°, which positions individual-level risks within a broader community,
network, and policy context. This framework argues that while individual-level risks directly
mediate acquisition, higher-order structural factors mitigate or facilitate transmission at the
population level. Capturing these upstream risks is arguably more actionable than individual data
alone. Our study adds to the body of literature investigating these complex, interwoven risk
factors using multilevel frameworks, including syndemic frameworks, mediation, and
intervention studies. HPTN 064 demonstrated a dose-response relationship between concurrent
syndemic domains (psychosocial, individual-level structural, and neighborhood-level structural)
and HIV risk behaviors, and found that being in multiple syndemic groups increased the
prevalence of behavioral risk factors *2. This supports our findings that structural determinants,
psychosocial factors, and individual-level indicators operate along a gradient of population-level
impact. HPTN 064 qualitative data identified multiple syndemic factors, particularly financial

insecurity, as a prominent theme underlying risk-taking pathways 44

, paralleling our findings
that housing insecurity and SVI were among the strongest determinants. A conceptual model
describes a structural-to-individual cascade, suggesting that HIV risk begins at the structural
level and cascades to community, social, and individual levels, with downstream effects
compounding structural vulnerability using a positive feedback loop “°. For example, housing
instability and food insecurity have been linked to survival or transactional sex*®, which worsen

structural vulnerability. The complexity of this intersectional framework is why we chose DAGs

to guide confounder selection. This study provides empirical support, through PAFs, for the
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gradient of population-level impact that previous frameworks have described but rarely
quantified in U.S. women.

Strengths and Limitations

Strengths of this study include utilizing the Georgia state database from the Georgia Department
of Health, which improved the identification of women with newly diagnosed HIV beyond what
can be captured with a single health system. Additionally, GHS is the largest reporting site for
new HIV diagnoses in Georgia and serves a catchment area of 6 million people in 2 of the 42
counties targeted by the Ending the HIV Epidemic initiative. This underscores the importance of
this cohort to high-risk HIV populations, especially socioeconomically vulnerable women in the
Southeastern U.S. This study period spans 10 years and includes over 330,000 women, providing
a large and diverse cohort. Finally, the analytic approach was guided by DAGs, which helped
guide thoughtful variable and confounder selection and reduce the risk of over-controlling.
Despite the cohort’s representativeness, several limitations exist. This was a retrospective, non-
controlled study based on data from a single health system, which may limit generalizability;
however, the size, various healthcare settings, and regional scope support its relevance to other
Southern urban settings. Although this study captures lived risk in a socioeconomically
vulnerable safety-net population, our cohort may underrepresent the lived experience of Black
women with higher financial resources. Replicating this study among Black women across the
socio-economic spectrum could assess the generalizability of these findings. Reliance on EHR
data also introduces the potential for missing or incomplete information, particularly regarding
socio-structural variables, where stigma and time constraints may impact disclosure or
documentation. Additionally, 5% of the SVI data was missing, and STI-specific surveillance

databases were not utilized, although laboratory results partially mitigated this gap. Interpreting
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PAFs requires caution. They assume causality and no uncontrolled confounding, risking
overstatement. As non-sequential and non-additive, pathways overlap and cannot be summed.
PAFs are thus exploratory indicators of population impact, rather than precise estimates. Finally,
while our use of DAGs provides transparency, they rely on assumptions that may not accurately
capture the complexities of socio-structural frameworks. Incorrect selections can introduce
undue bias, even as they help mitigate the risk of overcontrolling. It is also important to note that
while our DAGs helped identify potential mediation pathways, we did not formally evaluate
mediators in our analysis.

Conclusion

In this large, socioeconomically vulnerable population of women living in a high-incidence
region in the southern US, we evaluated HIV risk factors at the individual and population levels.
Structural determinants accounted for the largest share of population-level risk; psychosocial
factors contributed modestly; and individual-level risk indicators, such as bacterial STIs,
explained little at the population level despite strong individual associations. Yet in practice,
PrEP discussions remain driven by individual-level indicators, and many women who acquire
HIV are not identified as candidates. Our findings suggest that incorporating structural context in
PrEP decision-making could broaden identification of women who would benefit from

prevention.

Copyright © 2026 Wolters Kluwer Health, LLC. Unauthorized reproduction of this article is prohibited.



ACKNOWLEDGEMENTS

Supported by the National Center for Advancing Translational Sciences of the National Institutes
of Health under Award Number UL1TR002378. The content is solely the responsibility of the
authors and does not necessarily represent the official views of the National Institutes of Health.
Additionally, this study is supported by Emory Medical Care Foundation under Award Number
10-0002. The authors would like to thank Dr. Heather Bradley and Dr. Ya-Hui Yu from the
Department of Epidemiology at Emory University Rollins School of Public Health for their
guidance on analytic methods, Grady Health System for supporting this work, and the Georgia
Department of Public Health for data access and partnership in HIV prevention work.
AUTHOR CONTRIBUTIONS

Concept and design: All authors.

Acquisition, analysis, or interpretation of data: Schwinne, LeCates, Yang, Assi, Robichaux,
Lora.

Drafting of the manuscript: Schwinne, LeCates, Yang, Assi, Robichaux, Lora.

Critical review of the manuscript for important intellectual content: Schwinne, LeCates, Yang,
Assi, Robichaux, Lora.

Statistical analysis: Schwinne, Yang, Lora.

Obtained funding: Robichaux, Lora.

Administrative, technical, or material support: Robichaux, Lora.

Supervision: Robichaux, Lora.

CONFLICT OF INTEREST DISCLOSURES

Copyright © 2026 Wolters Kluwer Health, LLC. Unauthorized reproduction of this article is prohibited.



Lora discloses funding from Viiv Healthcare and Gilead Sciences to conduct research studies,
paid to Emory University. All other authors have no conflicts of interest, financial or otherwise,
to disclose.

DATA SHARING STATEMENT

Deidentified and date shifted final dataset and a data dictionary will be made available with
publication. Data will be accessible to anyone upon request by contacting
megan.schwinne@emory.edu. The data may be used for any purpose, and access will be granted

following approval of a proposal. No additional supporting documents are available.

SDC final ---https://links.lww.com/OAIl/C777

REFERENCES

1. Monitoring Selected National HIV Prevention and Care Objectives by Using HIV
Surveillance Data—United States and 6 Territories and Freely Associated States,
2022. May 21, 2024. Accessed June 22, 2026. https://stacks.cdc.gov

2. Dailey A, Sumner ZG, Morales J, et al. Diagnoses, Deaths, and Prevalence of HIV
in the United States and 6 Territories and Freely Associated States, 2022. May 21,
2024. Accessed June 22, 2026. https://stacks.cdc.gov

3. US Preventive Services Task Force, Barry MJ, Nicholson WK, et al. Preexposure
Prophylaxis to Prevent Acquisition of HIV: US Preventive Services Task Force
Recommendation Statement. JAMA. 2023;330(8):736.
doi:10.1001/jama.2023.14461

4. Harrington P, Onwubiko U, Qi M, Holland DP, Wortley P, Chamberlain AT. Factors
Associated with HIV Seroconversion Among Women Attending an Urban Health
Clinic in the South: A Matched Case—Control Study. AIDS Patient Care and STDs.
2020;34(3):124-131. doi:10.1089/apc.2019.0259

Copyright © 2026 Wolters Kluwer Health, LLC. Unauthorized reproduction of this article is prohibited.


https://links.lww.com/QAI/C777

10.

11.

12.

13.

14.

15.

American College of Obstetricians and Gynecologists. ACOG Committee Opinion.
Human immunodeficiency virus and acquired immunodeficiency syndrome and
women of color. Obstet Gynecol. 2008;112(2 Pt 1):413-416.
doi:10.1097/A0G.0b013e318183fc07

Tims-Cook Z. A Retrospective Assessment of Antecedent Pre-Exposure Prophylaxis
Eligibility of HIV-Positive Women in the South. AIDS Patient Care and STDs.
2019;33(9):384-387. d0i:10.1089/apc.2019.0046

Darlington CK, Hutson SP. Understanding HIV-Related Stigma Among Women in
the Southern United States: A Literature Review. AIDS Behav. 2017;21(1):12-26.
doi:10.1007/s10461-016-1504-9

Watson RJ, Eaton LA, Maksut JL, Rucinski KB, Earnshaw VA. Links Between
Sexual Orientation and Disclosure Among Black MSM: Sexual Orientation and
Disclosure Matter for PrEP Awareness. AIDS Behav. 2020;24(1):39-44.
doi:10.1007/s10461-019-02696-1

Hader SL, Smith DK, Moore JS, Holmberg SD. HIV Infection in Women in the United
States: Status at the Millennium. JAMA. 2001;285(9):1186.
doi:10.1001/jama.285.9.1186

Brawner BM, Kerr J, Castle BF, et al. A Systematic Review of Neighborhood-Level
Influences on HIV Vulnerability. AIDS Behav. 2022;26(3):874-934.
doi:10.1007/s10461-021-03448-w

the HIV Prevention Trials Network 064 (HTPN) Study Team, Frew PM, Parker K, et
al. Socioecological factors influencing women’s HIV risk in the United States:
qualitative findings from the women’s HIV Serolncidence study (HPTN 064). BMC
Public Health. 2016;16(1):803. doi:10.1186/s12889-016-3364-7

Watson L, Haley D, Turpin R, et al. Exploring Psychosocial and Structural Syndemic
Effects as Predictors of HIV Risk Behaviors Among Black Women (HPTN 064).
Journal of Women’s Health. 2024;33(6):816-826. doi:10.1089/jwh.2023.0458

Wright 1A, Reid R, Shahid N, et al. Neighborhood Characteristics, Intersectional
Discrimination, Mental Health, and HIV Outcomes Among Black Women Living With
HIV, Southeastern United States, 2019- 2020. Am J Public Health.
2022;112(S4):S433-S443. doi:10.2105/AJPH.2021.306675

Anderson KM, Sheth AN, Dixon Diallo D, et al. HIV Prevention and Sexual Health
Conversations Among Women in Ending the HIV Epidemic Priority Communities: A
Qualitative Exploration of Experiences and Preferences. Arch Sex Behav.
2025;54(4):1537-1553. doi:10.1007/s10508-025-03108-3

Hoover KW, Zhu W, Hess KL, et al. Low HIV Preexposure Prophylaxis Coverage
Among Women: Focused, Innovative Strategies Can Increase Use—United States,

Copyright © 2026 Wolters Kluwer Health, LLC. Unauthorized reproduction of this article is prohibited.



16.

17.

18.

19.

20.

21.

22.

23.

2017-2023. Am J Public Health. 2025;115(6):920-923.
doi:10.2105/AJPH.2025.308056

Huang Y lin A, Zhu W, Smith DK, Harris N, Hoover KW. HIV Preexposure
Prophylaxis, by Race and Ethnicity — United States, 2014-2016. MMWR Morb
Mortal Wkly Rep. 2018;67(41):1147-1150. doi:10.15585/mmwr.mm6741a3

Willie TC, Knight D, Baral SD, et al. Where’s the “Everyday Black Woman”? An
intersectional qualitative analysis of Black Women’s decision-making regarding HIV
pre-exposure prophylaxis (PrEP) in Mississippi. BMC Public Health.
2022;22(1):1604. doi:10.1186/s12889-022-13999-9

Ross J. Atlanta metro area now 6th largest in the U.S. Metro Atlanta Chamber.
March 14, 2024. Accessed June 22, 2026. https://metroatlantachamber.com/atlanta-
metro-area-now-6th-largest-in-the-u-s/

Piske M, Nosyk B, Smith JC, et al. Ending the HIV Epidemic in Metropolitan Atlanta:
a mixed-methods study to support the local HIV/AIDS response. J Int AIDS Soc.
2024;27(7):€26322. doi:10.1002/jia2.26322

Gruber SF. Frequent Missed Opportunities for Earlier HIV Diagnosis in a Routine
Opt-out Testing Environment in Atlanta.

Gruber SF, Wilber EP, Smith B, et al. Missed and Delayed Diagnoses of Acute
Human Immunodeficiency Virus (HIV) Infection in a Southern Opt-Out HIV Testing
Environment Without Reflex HIV RNA Testing. Open Forum Infectious Diseases.
2024;12(1):0fae684. doi:10.1093/ofid/ofae684

Colasanti JA, Aldredge A, Niles-Carnes LV, et al. Long-Acting
Cabotegravir/Rilpivirine, Lenacapavir, and Ibalizumab Use Among Persons With
HIV-1 Viremia at a Ryan White-Funded Clinic in the Urban US South.

HIV/AIDS. Grady Health. Accessed June 22, 2026.
https://www.gradyhealth.org/services/hiv-aids/

24.PHIP Data Request | Georgia Department of Public Health. Accessed June 22, 2026.

25.

26.

https://dph.georgia.gov/phip-data-request

Hotton AL, Balthazar C, Jadwin-Cakmak L, et al. Socio-structural Factors
Associated with Mental Health, Substance Use, and HIV Risk Among Black Sexual
and Gender Minorities in the House and Ball Community. AIDS Behav.
2020;24(8):2319-2326. doi:10.1007/s10461-020-02791-8

Leddy AM, Zakaras JM, Shieh J, et al. Intersections of food insecurity, violence,
poor mental health and substance use among US women living with and at risk for
HIV: Evidence of a syndemic in need of attention. Lima VD, ed. PLoS ONE.
2021;16(5):e0252338. do0i:10.1371/journal.pone.0252338

Copyright © 2026 Wolters Kluwer Health, LLC. Unauthorized reproduction of this article is prohibited.



27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Tsuyuki K, Chan E, Lucea MB, et al. Characterising a syndemic among black
women at risk for HIV: the role of sociostructural inequity and adverse childhood
experiences. Sex Transm Infect. 2023;99(1):7-13. doi:10.1136/sextrans-2021-
055224

Data Methods — City-Level. AIDSVu. Accessed June 22, 2026.
https://aidsvu.org/data-methods/data-methods-city-level/

CDC. Social Vulnerability Index. Place and Health - Geospatial Research, Analysis,
and Services Program (GRASP). October 22, 2024. Accessed June 22, 2026.
https://www.atsdr.cdc.gov/place-health/php/svi/index.html

Draper EC, Burgess HJ, Chisholm C, Mazerolle EL, Barker C. Front-Line Insights
Into the Social Determinants of Health in Housing Instability: A Multi-Province Study.
J Prim Care Community Health. 2024;15:21501319241292131.
doi:10.1177/21501319241292131

Mayer KH, Nelson L, Hightow-Weidman L, et al. The persistent and evolving HIV
epidemic in American men who have sex with men. The Lancet.
2021;397(10279):1116-1126. doi:10.1016/S0140-6736(21)00321-4

Gibbons RD, Olfson M, Saulsberry L, et al. Social Vulnerability and Prevalence and
Treatment for Mental Health and Substance Use Disorders. JAMA Psychiatry.
2024;81(10):976. doi:10.1001/jamapsychiatry.2024.1870

Haley DF, Kramer MR, Adimora AA, et al. Relationships between neighbourhood
characteristics and current STI status among HIV-infected and HIV-uninfected
women living in the Southern USA: a cross-sectional multilevel analysis. Sex
Transm Infect. 2017;93(8):583-589. doi:10.1136/sextrans-2016-052889

Hogan JW, Galai N, Davis WW. Modeling the Impact of Social Determinants of
Health on HIV. AIDS Behav. 2021;25(S2):215-224. doi:10.1007/s10461-021-03399-
2

Grummitt LR, Kreski NT, Kim SG, Platt J, Keyes KM, McLaughlin KA. Association of
Childhood Adversity With Morbidity and Mortality in US Adults: A Systematic Review.
JAMA Pediatr. 2021;175(12):1269. doi:10.1001/jamapediatrics.2021.2320

Adimora AA, Ramirez C, Poteat T, et al. HIV and women in the USA: what we know
and where to go from here. The Lancet. 2021;397(10279):1107-1115.
doi:10.1016/S0140-6736(21)00396-2

Price DM, Garretson M, Cai X, et al. Knowledge and Attitudes About HIV Pre-
Exposure Prophylaxis Among Sexually Active Black and Latina Cisgender Women:
Findings from the 2017 and 2018 New York City Sexual Health Survey. AIDS
Patient Care and STDs. 2024;38(9):428-437. doi:10.1089/apc.2024.0142

Copyright © 2026 Wolters Kluwer Health, LLC. Unauthorized reproduction of this article is prohibited.



38. Sims Haynes A, Markham C, Schick V, et al. A Systematic Review and Narrative
Synthesis of Factors Affecting Pre-exposure Prophylaxis Willingness Among Black
Women for HIV Prevention. AIDS Behav. 2025;29(1):101-132. doi:10.1007/s10461-
024-04491-z

39. Liu Y, Siddigi KA, Cho H, Park H, Prosperi M, Cook RL. Demographics, Trends, and
Clinical Characteristics of HIV Pre-Exposure Prophylaxis Recipients and People
Newly Diagnosed with HIV from Large Electronic Health Records in Florida. AIDS
Patient Care and STDs. 2024;38(1):14-22. doi:10.1089/apc.2023.0220

40. Newman DR, Rahman MM, Brantley A, Peterman TA. Rates of New Human
Immunodeficiency Virus (HIV) Diagnoses After Reported Sexually Transmitted
Infection in Women in Louisiana, 2000-2015: Implications for HIV Prevention.
Clinical Infectious Diseases. 2020;70(6):1115-1120. doi:10.1093/cid/ciz303

41. Barker EK, Malekinejad M, Merai R, et al. Risk of Human Immunodeficiency Virus
Acquisition Among High-Risk Heterosexuals With Nonviral Sexually Transmitted
Infections: A Systematic Review and Meta-Analysis. Sexual Trans Dis.
2022;49(6):383-397. d0i:10.1097/0LQ.0000000000001601

42. Kabaghe AN, Stephens R, Payne D, et al. HIV Recent Infection and Past HIV
Testing History Among Newly HIV-Diagnosed 15-24-Year-Olds in Malawi: An
Analysis of 2019-2022 HIV Recent Infection Surveillance Data. AIDS Education and
Prevention. 2023;35(Supplement A):4-19. doi:10.1521/aeap.2023.35.suppA.4

43.Liu Y, Chen A, Cho H, Siddiqgi KA, Cook RL, Prosperi M. Development of an
electronic health record-based Human Immunodeficiency Virus (HIV) risk prediction
model for women, incorporating social determinants of health. BMC Public Health.
2025;25(1):2257. doi:10.1186/s12889-025-23460-2

44. Gandhi RT, Landovitz RJ, Sax PE, et al. Antiretroviral Drugs for Treatment and
Prevention of HIV in Adults: 2024 Recommendations of the International Antiviral
Society—USA Panel. JAMA. 2025;333(7):609. doi:10.1001/jama.2024.24543

45. Baral S, Logie CH, Grosso A, Wirtz AL, Beyrer C. Modified social ecological model:
a tool to guide the assessment of the risks and risk contexts of HIV epidemics. BMC
Public Health. 2013;13(1):482. d0i:10.1186/1471-2458-13-482

46. Atkins K, Walker D, Noon K, et al. Recent Incarceration and HIV Risk Among
Women Who Use Heroin. JAMA Netw Open. 2025;8(1):e2454455.
doi:10.1001/jamanetworkopen.2024.54455

47.Dsouza N, Gilbert L, Russo M, et al. The Influence of Housing Status and Food
Insecurity on a Behavioral HIV/STI Prevention Intervention for Black Women under
Community Supervision in New York City: A Moderation Analysis. AIDS Behav.
2024;28(9):3161-3169. doi:10.1007/s10461-024-04403-1

Copyright © 2026 Wolters Kluwer Health, LLC. Unauthorized reproduction of this article is prohibited.



48. Stoner MCD, Haley DF, Golin CE, Adimora AA, Pettifor A. The Relationship
Between Economic Deprivation, Housing Instability and Transactional Sex Among
Women in North Carolina (HPTN 064). AIDS Behav. 2019;23(11):2946-2955.
doi:10.1007/s10461-019-02611-8

49. Banks DE, Hensel DJ, Zapolski TCB. Integrating Individual and Contextual Factors
to Explain Disparities in HIV/STI Among Heterosexual African American Youth: A
Contemporary Literature Review and Social Ecological Model. Arch Sex Behav.
2020;49(6):1939-1964. doi:10.1007/s10508-019-01609-6

Copyright © 2026 Wolters Kluwer Health, LLC. Unauthorized reproduction of this article is prohibited.



FIGURE LEGENDS

Figure 1. Breakdown of Patient Cohort by Inclusion and Exclusion Criteria

No legend.

Figure 2. Population Attributable Fraction (PAF) of HIV Risk Factors Among Women

Figure 2A. PAF Bar Plot by Domain. Bars show the estimated proportion of new HIV
diagnoses linked to each exposure, assuming causality, sorted from largest to smallest
PAF. Bars are colored by domain: structural/community-level determinants, psychosocial
factors, and individual-level risk indicators. Error bars indicate 95% confidence intervals.
Larger PAFs indicate greater potential population-level impact if the risk factor were
reduced. The PAF ranking differs from odds ratio ranking, showing that common risk
factors with modest individual effects can contribute more to HIV incidence than rare
risk factors with strong individual effects. PAFs are nonadditive because underlying
pathways overlap; they cannot be summed.

Figure 2B. Bubble Plot of Population Attributable Fraction (PAF) Estimates and
Adjusted Odds Ratios (OR). Each bubble represents one risk factor, positioned by its
prevalence of exposure (horizontal axis) and adjusted odds ratio (vertical axis). Domain
is indicated by both color and shape: structural and community determinants (circles),
psychosocial factor (triangles), and individual-level risk indicators (squares). Risk factors
are numbered 1 to 14 in descending order of PAF; the key lists each factor. The
horizontal dashed line marks an adjusted odds ratio of 1.0 (no association). Risk factors

with high ORs do not necessarily produce large PAFs if they are rare, while more
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common exposures with modest ORs can account for a greater share of population-level

risk.
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Figure 1. Breakdown of Patient Cohort by Inclusion and Exclusion Criteria
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TABLES

Table 1. Demographics of the Study Population

n (%)

Odds Ratio (95% CI)

Incident HIV

No Incident HIV

Demographic (617: 0.20%) (332,646; 99.8%) Unadjusted Adjusted
0.99 0.99

Age, years® 41.0 (13.3) 43.0 (18.0) (099, 1.0) 0,99, 1.0)
Age Group

- 0 1BEOEZN 1 ) 1 1)
35-49 204 (33%) 83,303 (25%) a 2151 . a 3151 .
50+ 173 (28%) 110,467 (33%) o 6%73 0% 6%-73 -
Race

White 42 (6.8%) 44,219 (13%) o 33-43 o (0 4(1-507 -
Black 551 (89%) 229,883 (69%) e 93-1 0 o 533; )
il L0.2%) 7,306 (2.2%) © 0.0 32) (@ 0.0 30)
Other or Unknown 8 (1.3%) 20,508 (6.2%) o Og% 37 o 3152 )
Ethnicity

ko i 31440 5.5%) © 1%25 36) (O 2%43 84)
Non-Hispanic 598 (97%) 284,027 (85%) @ o1 . a 29 0

®Presented as mean (SD).
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Table 2. Structural and Community Determinants and Psychosocial Factors

n (%) Odds Ratio (95% CI)

Incident HIV No Incident HIV

Variable (617 0.20%) (332,646; 99.8%) Unadjusted Adjusted
Geographic / Community Risk

2326%5% HIV Incidence Zip 453 (73%) 127,249 (38%) (3.;1'.55.4) (3;.3.7)
zgﬁeio% HIV Incidence Zip 510 (83%) 160,984 (48%) (4.3.%.3) (3.;11.2.6)
svI 0.53 (0.17) 0.47 (0.17) ( 4.87';11_ 2 (3_861'%_9)
Top 25% SVI 66 (11%) 22,872 (6.9%) (1.;'72_2) (1_3}]'2_1)
Top 50% SVI 288 (47%) 118, 076 (36%) (1.;,'2_2) (1_;'72_0)
Housing and Socioeconomic Instability

Housing Insecurity® 64 (10%) 7,003 (2.1%) (42'2_9) (3.95,%.7)
?Seﬁi‘lﬁififiﬁloﬁ?ﬁry) 115 (19%) 27263 (8.2%) (2.12,2.1) (1.%,221.7)
SDoH Diagnosis” 82 (13%) 15,956 (4.8%) e i‘%_B) (2_32"%_7)
Healthcare Utilization

>3 ER Encounters® 188 (30%) 41,189 (12%) (2.(?,%’:.7) (1.5,%.8)
>1 Primary Care Encounter®® 166 (27%) 99,193 (30%) (0.;);,371.0) (. 6%,7(?.9 2)
>1 Women’s Clinic Encounter®® 102 (17%) 51,321 (15%) (0.817.,11.3) (O.S%LI,Ol.B)
Psychosocial Factors

Bipolar Affective Disorder® 74 (12%) 12,450 (3.7%) (2%54_4) (2_3'23)
Depression® 105 (17%) 36,669 (11%) (1.?},'72_0) (1_21'82_1)
Schizophrenia® 61 (9.9%) 8,419 (2.5%) (3;’%_5) (3_;‘";3)
Alcohol Use Disorder® 79 (13%) 16,834 (5.1%) (2.22,.2.5) (2.22,.%.6)
Substance Use Disorder® 173 (28%) 30,060 (9.0%) (3.??,.?1.7) (3.%3.6)

®Data is in the 2 years prior to HIV diagnosis or last encounter.
®Presented as mean (SD).

‘Based on Encounter ICD-10 Data

“Based on completed Encounters
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Table 3. Individual-Level HIV Risk Indicators

n (%) Odds Ratio (95% CI)

Incident HIV No Incident HIV

Variables (617: 0.20%) (332,646; 99.8%) Unadjusted Adjusted
STI History
; ac 4.6 3.1
Bacterial STI® 58 (9.4%) 7,296 (2.2%) (35.6.0) (2.2 4.)
# Bacterial ST1s**° 1.7 (1.1) 1.4 (0.87) 1 51 71 8) a 211 6)
Chlamydia® 32 (5.2%) 5,301 (1.6%) " gj b a g g 5
# Chlamydia Episodes®®® 0.02 (0.26) 0.02 (0.16) h jz ) o 8%2'11 )
Gonorrhea®* 24 (3.9%) 1,804 (0.54%) @ 87;10 9) 1 g é 1)
# Gonorrhea Episodes®”* 0.05 (0.25) 0.01 (0.09) @ 73 i 5) a j g 8)
e 21.7 8.7
New Syphilis* 8 (1.3%) 201 (0.06%) (9.8, 41.4) (2.9, 25.1)
# New Syphilis Episodes™® 0.01 (0.11) 0.001 (0.04) i 28 2 o =8 9
Trichomonas®®® 67 (11%) 12,128 (3.7%) @ 5331 1 1 522 6)
Hepatitis / HIV Screening
Positive Hepatitis C Test** 15 (2.4%) 1,508 (0.45%) 3 f% 8) @ ?% 7
# HIV Screening Lab Episodes*”® 0.85 (0.87) 0.36 (0.66) a 81% 0) 1 ;71 8)
Receipt of nPEP 8 (1.3%) 1,363 (0.41%) a 5326 0 a g'i 3
Reproductive / Gynecologic
pID 5 (0.81%) 925 (0.28%) i 1296 N o s 0
.. ac 1.2 0.85
Positive Pregnancy Test™ 44 (7.1%) 20,239 (6.1%) (0.86, 1.6) (0.6, 1.2)
Sexual Assault®® 4 (0.65%) 537 (0.16%) a g’ % 5) a ; Z 3

®Data is in the 2 years prior to HIV diagnosis or last encounter.

®Presented as mean (SD).

“Based on laboratory data.

?Based on encounter ICD-10 codes. Trichomonas was ascertained from laboratory data and encounter ICD-10 codes,
because testing shifted from wet mount to NAAT during the study period.

Note: Abbreviations: Bacterial ST1 = Bacterial Sexually Transmitted Infection (Gonorrhea, Chlamydia, and
Syphilis), # = Number, nPEP = Post-Exposure Prophylaxis Use, PID = Pelvic Inflammatory Disease
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