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Abstract

Utilizing the Andersen Healthcare Utilization Model, we examined the role of neighborhood 

context on pre-exposure prophylaxis (PrEP) utilization among a sample of Black men who have 

sex with men (MSM) residing in a medium-sized city in the Deep South. Data were derived from a 

sample of 142 Black MSM aged 18–64 years who were eligible for PrEP from a community-based 

study known as “ACCELERATE!.” We used multi-level structural equation modeling to assess 

PrEP use. Social support, sexual risk, and healthcare access were predictive of PrEP use. Notably, 

residing in a neighborhood with concentrated poverty was associated with decreased PrEP use. 

Our findings reveal neighborhood structural disadvantage is associated with decreased PrEP use 

among Black MSM, after adjusting of individual-level socio-demographic characteristics. There 
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is an urgent need to develop HIV prevention interventions and programs that explicitly address 

structural level factors to eliminate racial/ethnic differences in HIV.
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Black MSM; PrEP; HIV; Macrosocial Determinants; Neighborhood Structural Disadvantage; 
Structural Discrimination

INTRODUCTION

Racial/ethnic and sexual minorities in the United States (U.S.) bear the brunt of the 

HIV epidemic (CDC, 2018). Notably, African-Americans represent less than 13% of the 

population, but Black men who have sex with men (MSM) account for 42% of all new HIV 

infections (CDC, 2019). It is estimated half of Black MSM in the U.S. can be expected to 

become HIV-positive in their lifetime (Hess, Hu, Lansky et al., 2017). Current surveillance 

data show that most of the HIV cases are clustered in the Southern U.S., where there is 

a large Black population (CDC 2020a). In 2017, the South accounted for more than half 

of the 38,739 new HIV diagnoses, including Mississippi which has the 9th highest rate 

(17%) of new HIV infections (CDC, 2020b, 2020c). According to the Centers for Disease 

Control and Prevention, Mississippi ranked 8th in AIDS death rate in the nation. Among 

Metropolitan Statistical Areas in 2018, Jackson, the capital of Mississippi, was ranked 8th 

for HIV diagnoses (CDC, 2020d). Also, data from the Mississippi Department of Health 

reveal that male-to-male sexual contact account for 71% of all new diagnosis among males 

(MSDH, 2020).

While pre-exposure prophylaxis (PrEP) has been shown to be highly efficacious in 

reducing risk of acquisition of HIV (Desai, Field, Grant & MCCormack, 2017), uptake 

among African-Americans/ Blacks remains alarming low. It is estimated that approximately 

500,000 African Americans could benefit from PrEP, but only 7,000 prescriptions (0.014%) 

were filled (Bowen, Eikmeier, Talley et al., 2015). The literature on PrEP use reveals 

that Black MSM are less likely to use PrEP than their white counterparts (Liu, Cohen 

Vittinghoff, et al., 2016; Snowden, Chen, McFarland & Raymond, 2017). For example, a 

study utilizing the National HIV Behavioral Surveillance survey conducted in San Francisco 

among MSM showed only 7.7% of Blacks used PrEP compared to 22.9% of their white 

counterparts.

While there is a growing body of literature examining PrEP use among MSM, most of 

these studies focus on white MSM with scant attention to Black MSM in the South, the 

region where the majority of Black MSM reside (Arnold, Brinkley-Rubinstein, Chan et al., 

2017; Chan, Mena Patel, et al., 2016; Strauss, Greene, Phillips, et al., 2017; Bauermeister, 

Meanley, Pingel, Soler, Harper, 2013;). Furthermore, many of these studies tend to prioritize 

individual-level factors, with little consideration of the effects of macro-level factors related 

to PrEP engagement.

Meanwhile, despite tremendous progress in the area of civil rights, African-Americans 

continue to face significant socioeconomic disparities in education, employment, and 
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healthcare. American cities remain profoundly segregated and unequal, reflecting previously 

codified racial divisions derived out of the historical legacies of chattel slavery 

and Jim Crow and contemporary forms of structural racism, which have resulted 

in a range of adverse social conditions and economic deprivation (e.g. residential 

segregation, concentrated poverty, low educational attainment, high rates of incarceration, 

unemployment, and limited access to healthcare due to lack of Medicaid expansion) 

(Williams and Mohammed, 2013; Williams, Neighbors and Jackson, 2003). Systematic 

disinvestments in black neighborhoods along with race-based policies and practices (e.g., 

urban renewal, white flight, redlining, and predatory lending) have severely disadvantaged 

black neighborhoods and its residents (Diez Roux, 2001; Krieger, Waterman, Picket & Pearl 

2001; Rehkoof, 2005; Williams & Collins, 2001). Consequently, living in a poor, black 

neighborhood limits an individual’s social and economic opportunities and reduces their 

access to healthcare (CDC, 2021).

Recent data show that 21.2% of African Americans are living below the poverty compared 

to 9.0 of whites; 22.6% of Blacks compared to 36.9% of whites have a bachelor’s degree or 

higher, 7.7% of Blacks are unemployed compared to 3.7 for whites; and 10.1% of Blacks 

have no health insurance compared to 6.3 for whites (HHS, 2021). Given the persistent 

and profound racial/ethnic disparities in social and structural determinants of health in 

the U.S., more attention is warranted to better understand how the structural character 

of neighborhoods manifest in the material landscape either promoting or constraining 

PrEP engagement. The dearth of studies that examine the role of macro-level factors on 

PrEP utilization highlight the significant gaps in our knowledge regarding how specific 

structural level factors associated with high poverty urban neighborhoods may influence 

PrEP utilization. We know even less about the mechanisms underlying the ways that living 

in concentrated poverty in poor urban neighborhoods affect PrEP utilization among Black 

MSM. The lack of such studies is especially notable in the U.S., given that the highest 

rates of new infections occur among racial and ethnic minorities, specifically Black MSM, 

living in urban areas in the South. Further examination of these factors is critical in 

elucidating how specific risk environments may promote utilization patterns, which drive 

the transmission of HIV and STIs, and in advancing our understanding of the multi-level 

factors that determine population-level HIV disease burden.

In brief, this knowledge gap is a major impediment for developing tailored, culturally 

appropriate HIV prevention and control interventions for vulnerable populations such as 

Black MSM. Consequently, there is an urgent need to better understand the influence of 

both individual- and structural-level factors in explain high rates of HIV incidence among 

racial and sexual minorities, particularly young, Black MSM. Therefore, we conducted this 

study to determine if structural level factors, independent of individual-level characteristics, 

predict PrEP engagement among a sample of Black MSM residing in a medium-sized city in 

the South.

Race, Neighborhood Structural Disadvantage, and HIV

Over the last two decades, we have seen an increased interest in race/ethnicity, 

neighborhoods, and health (Diez Roux & Mair, 2010). The association of structural- and 
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neighborhood-level determinants have been widely documented for a variety of health 

outcomes including obesity, diabetes, hypertension, mental health, and cardiovascular 

disease, and HIV (Borell, Diez Roux, Rose, Catellier, Clark, 2004; Christine, Auchincloss, 

Bertoni, Carnethon, Sanchez, Moore et al., 2015; Diez Roux, Mujahid, Hirsch, Moore 

K, & Moore LV, 2016; Morenoff, House, Williams, Hansen, Kaplan, & Hunte, 2007; 

Truong & Ma, 2006; Pickett, 2001). A growing body of literature has begun to examine 

associations of structural and neighborhood physical environments and HIV vulnerability 

(Bauermeister, Zimmerman & Caldwell, 2011; Billy, Brewster, & Grady, 1995; Burgard 

& Lee-Rife, 2009; Burns P. & Snow, 2012; Cohen, Spear, Scribner, Kissinger, Mason & 

Wildgen, 2000). A seminal study of gonorrhea using Broken Windows Theory found a 

robust association between deteriorated physical conditions and increased gonorrhea rates, 

independent of socioeconomic status (Cohen, Spear, Scribner, et al., 2000). Burns and Snow 

found youth residing in informal settlements in South Africa characterized by substandard 

housing without basic services (e.g., water, electricity, indoor plumbing) were more likely to 

engage in sexual risk-taking behavior (Burns P & Snow, 2012). Using a social disorder index 

to capture community context, concentrated neighborhood disadvantage has been linked to 

increased risk of unprotected sex among young men in South Africa (Burgard and Rife, 

2009).

Despite the presence of debilitating structural inequities in poor, black urban neighborhoods 

and documented impact on HIV-related outcomes, few studies have examined how structural 

level features of neighborhoods affect the social patterning of PrEP engagement, among 

Black MSM (Ransome, Bogart, Kawachi, Kaplan, Mayer, & Ojikutu, 2020; Grant, Lama, 

Anderson, McMahan, Liu, Vargas et al 2010; Finlayson, Cha, Xia, Trujillo, Denson, Prejean, 

et al., 2019; Parsons, Rendina, Lassiter, Whitfield, Starks, Grov, 2017; Fallon, Park, Ogbue, 

Flynn, & German, 2017). A recent study found that higher area-level HIV risk was more 

significantly associated with increased willingness to use PrEP among a sample of African 

Americans (Ransome, Bogart, Kawachi et al., 2020). Liu et al.; (2016) found that individuals 

who reported having stable housing and at least 2 condomless anal sex partners in the 

past 3 months are more likely to have protective levels of tenofovir-diphosphate (TFV-DP), 

the active ingredients of PrEP. Also, a qualitative study of young MSM found that having 

access to payment assistance programs and access to healthcare is associated with PrEP 

engagement (Fallon, Park, Ogbue et al, 2017).

Andersen Model of Healthcare Utilization

In this study we utilize the Andersen Healthcare Utilization Model (AHUM) to inform how 

structural level factors influence PrEP use. AHUM provides a useful heuristic framework 

for the systematic identification of social and structural factors that influence an individual’s 

decision to use available health care services (Andersen, 1995; Andersen & Newman, 

1973). AHUM is a multilevel model that incorporates both individual and of structural-level 

factors which allows us to contend with some of the larger macrolevel factors that may 

create barriers to PrEP uptake. The model posits utilization of health services is determined 

by multiple and multilevel factors including macrolevel factors at the structural-level and 

perceived and evaluated factors and the individual level. AHUM is divided into three 

major components: (1) Environmental factors include external or macrosocial forces such 
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as poverty that might influence an individual’s health-seeking behavior, (2) Predisposing 
factors are those socio-demographic characteristics such as age of the individual that exist 

prior to their health condition(s), and (3) Enabling factors reflect the means or logistics 

required to obtain the services. We selected this framework for two primary reasons: (1) 

AHUM has been used widely in the U.S. and United Kingdom to study healthcare utilization 

in a number of settings, however to our knowledge this is the first study to utilize AHUM to 

examine PrEP utilization; and (2) the majority of studies on PrEP use has focused primarily 

on individual level factors (e.g. sociodemographic characteristics and behavioral factors). 

Guided by the modified AHUM (see Figure), the purpose of this paper is to identify factors 

associated with PrEP utilization among a sample of Black MSM residing in a medium-sized 

city in the Deep South.

METHODS

Setting

Data for this study were drawn from a sub-sample (Jackson, MS) of the study known as 

“ACCELERATE!,” which was a two-city, multisite HIV prevention intervention tailored 

to Black MSM in Jackson, MS and Baltimore, MD (Burns, Williams Mena et al 2020). 

ACCELERATE! Initiative sought to develop innovative and sustainable community-driven 

projects to improve health outcomes among Black MSM in geographic areas most affected 

by HIV/AIDS. The program utilizes three primary strategies to expand access to and 

retention in HIV prevention, care, and treatment: (1) engaging Black MSM directly in 

identifying their unique priorities and concerns, (2) activating and supporting community 

partnerships that foster innovation, and (3) translating key lessons learned towards the 

development of new and innovative approaches to reduce the numbers of new infections 

among Black MSM. This cross-sectional study utilized both convenient sampling and 

respondent-driven sampling (RDS) methods (Heckathorn, 1997). Data for these analyses 

were collected between December 2018 and May 2019. Study protocols performed for 

the evaluation were reviewed and approved by both the University of Mississippi Medical 

Center and Johns Hopkins University Institutional Review Boards.

Study Population

Initially, individuals were screened for their eligibility for participating in the study if they: 

(1) self-identified as African-American/Black, (2) aged 18–64, (3) designated as male at 

birth, (4) having had sex with another man within the last 12 months, and (5) resided in 

the Jackson Metropolitan Area. Exclusion criteria included being female, transgender; less 

than 18 years or other race (excluding non-Hispanic Black). Analytic inclusion required 

the participants to report having received a negative test at their most recent HIV test. 

The parent study consisted of 322 MSM; however, 134 (41.6%) were determined as not 

HIV-negative, 122 were living with HIV, seven had missing data for this variable, four 

never received the results of their test, and one received an “undetermined” result). Of the 

188 HIV-negative MSM an additional 46 (24%) were excluded by list-wise deletion due to 

missing values on one or more of the key constructs included in this analysis. The final 

analytic sample included 142 HIV-negative MSM were included in this analysis.
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Recruitment

Participants were recruited across diverse community settings and medium, including: (1) 

HIV clinics, (2) AIDS Service Organizations, (3) other community-based organizations, (4) 

social media, and (5) word of mouth. Participants were given an incentive of $50 in form 

of a gift card for completing the survey. Participants were invited to recruit individuals in 

their social networks and were compensated an additional $15 per person recruited. All 

participants gave written informed consent and the Institutional Review Boards of University 

of Mississippi Medical Center approved all study protocols.

Data Collection: AHUM Domains and Variables

Data were collected using a computer-assisted self-interviewing survey, including a battery 

of socio-demographic characteristics (e.g., age, education, income, insurance), knowledge, 

attitudes and beliefs regarding HIV, sexual risk behavior, HIV testing use and PrEP use.

Measures

Guided by AHUM domains and constructs, we used the following variables to assess PrEP 

utilization among a sample of Black MSM.

Environment:

Poverty.: The primary variable measured from the Andersen construct of “environment” 

was zip code level poverty. The median household income at the county level was used 

to assess the larger socio-economic character of the neighborhood in which participants 

resided. Structural level variables may influence the level of availability and access to 

opportunity structures such as healthcare and access to HIV prevention services (e.g., PrEP). 

These data were based on median household income from 2014–2018 obtained from the 

U.S. Census Data.

Population Characteristics:

Predisposing Characteristics.: Age was treated as continuous variable in years. Health 

Beliefs were assessed using an 8-item “Health Empowerment Scale” (e.g., “I accept that 

the future of any health issues I experience may be unknown.”) on a 4-point Likert format 

(1 = strongly disagree to 4 = strongly agree) (Johnson Rose, Dilworth, et al., 2012). This 

previously validated scale (Johnson Rose, Dilworth, et al., 2012) has a theoretical minimum 

of 8 and a theoretical maximum of 32. In this sample the min=10 and max=32 and Cronbach 

alpha=.80.

Enabling Characteristics:  Several measures were used that are classified as enabling 

characteristics/resources by the Andersen Model. Individual level poverty was measured 

as having a self-reported income below the federal poverty line. Education was a 

categorical variable defined as highest level of education completed (e.g., “Did not 

complete high school, diploma or GED, vocational, some college or Associates, Bachelors, 

Graduate School?”). Homelessness was having been homeless in last 12 months (yes/no). 

Incarceration was defined as having been detained in a detention center, jail or prison in 

last year (yes/no). Insurance was assessed as a 3-category variable (i.e., private, public, 
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none). Social support was a 4-item “Emotional Support Scale” (e.g. “Others are there with 

me during a difficult time.”) utilizing a 4-point Likert format (1–4 from strongly disagree 

to strongly agree) (Krause, 1995). This previously validated scale (Krause,1995) has a 

theoretical minimum of 4 and a theoretical maximum of 16. In this sample the min = 4 and 

the max = 16 with a Cronbach α of .84.

Health Behavior Variables: Health behavior was assessed using two variables: (1) use of 

General Health Services (e.g., “Have you ever used health services not related to HIV?”) 

coded (0 = no, 1 = yes) and (2) Number of sexual partners coded as a continuous variable.

Outcome Variable: PrEP Utilization was defined as those respondents who used PrEP in the 

last 12 months (0 = no; 1 = yes). All PrEP eligible participants were included in the sample.

Analytic Strategy

Data cleaning, univariate and bivariate analyses were conducted in SAS version 9.4. Multi-

level logistic regressions were performed utilizing MPlus version 7. Models were estimated 

at two levels: (1) person level (N = 142), which were nested within (2) zip code level 

(n = 31). Missing data (n = 13) were handled with leastwise deletion. To determine if 

multi-level modeling was a suitable approach the intra-class correlation coefficient (ICC) 

was first assessed to establish the percent of variance captured at the zip code level. The ICC 

provides information about the degree of independence of residuals by cluster and ranges 

from 0 to 1 where 0 indicates perfect independence of residuals and 1 indicates perfect 

dependence of residuals (Sommet & Morselli, 2017). Variables measured at the individual 

level were age, income below the poverty line, social support, education, incarceration, 

housing insecurity, insurance, number of sexual partners in the past year, and healthcare 

access with outcome at the individual level (PrEP use). Only one variable was measured 

at the zip code level, which was percent of inhabitants below the poverty line; however, 

cluster means for individual-level variables were included at the zip code level. Continuous 

variables at the individual level were cluster-mean centered. To determine which variables 

were allowed for random effects, the variance of individual-level variables was assessed for 

significance at the 0.05 level.

RESULTS

Table 1 is a summary of the characteristics of the sample. At the cluster level, 31 zip 

codes were included with an average percent of residents below the federal poverty line of 

18.8%. The average age was 27.6 years. The majority of participants had an income below 

the poverty line (60.6%), a high school diploma or less education (53.5%), some form of 

insurance (69.0%), had accessed healthcare in the past year (54.9%), did not have a history 

of incarceration (93.7%), and did not experience housing insecurity in the past year (83.8%).

The unconditional model predicting PrEP use yielded an ICC of 0.22 indicating that 

approximately 22% of variance is accounted for by zip code level differences. This suggests 

that a 2-level model is appropriate for this data as there is evidence of partial dependence 

by zip code. Random coefficients models were estimated to assess the significance of the 

variance for each individual-level predictor to assess the need for random slopes in the 
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final model. This resulted in no level-1 predictor with significant variance and therefore, no 

random slopes in the final model.

Unadjusted Estimates

Unadjusted odds ratio (OR) estimates are presented in Table 2. We found residing in a zip 

code with higher percentages of residents with income below the poverty line was correlated 

with lower odds of PrEP use (OR = 0.83, 95%CI 0.75, 0.91, p < 0.001). Age was correlated 

suggesting that older participants had lower odds of PrEP use (OR = 0.93, 95%CI 0.87, 0.98, 

p < 0.01). Higher health empowerment scores were associated with an increased odds of 

PrEP use (OR = 1.18, 95%CI 1.06, 1.29, p < 0.001). Experience of housing insecurity was 

associated with lower odds of PrEP use (OR = 0.20, 95%CI 0.06, 0.59, p < 0.01). Lastly, 

having insurance was associated with a higher odds of PrEP use (OR = 4.01, 95%CI 1.61, 

10.01, p < 0.01).

Final Model

The results of the final full model are presented in Table 2. The AIC was 165.42 and the BIC 

was 230.45 for the final model. A Chi-squared difference test comparing the full model to 

the null model was 157.1404 (19), p < 0.001.

After adjusting for co-variates, living in a zip code with higher percentages of residents with 

income below the poverty line was correlated with lower odds of PrEP use (adjusted OR 

[aOR] = 0.73, 95%CI 0.62, 0.85, p < 0.001). Being in a zip code with higher cluster mean 

for number of male sexual partners in the past year was correlated with higher odds of PrEP 

use (aOR = 1.15, 95%CI 1.01, 1.30, p < 0.05). Counterintuitively, being in a zip code with 

higher cluster mean for accessing healthcare in the past year was correlated with lower odds 

of PrEP use (aOR = 0.02, 95%CI 0.00, 0.32, p < 0.01). Higher age was correlated with lower 

odds of PrEP use (aOR = 0.92, 95%CI 0.88, 0.97, p < 0.01). Higher health empowerment 

scores were associated with an increased odds of PrEP use (aOR = 1.18, 95%CI 1.01, 

1.30, p < 0.05). Experience of housing insecurity was associated with lower odds of PrEP 

use (aOR = 0.14, 95% CI 0.05, 0.42, p <0.01). Lastly, after adjusting for other covariates 

experience of incarceration was associated with a higher likelihood of PrEP use (aOR = 

0.14, 95%CI 0.05, 0.42, p < 0.001).

DISCUSSION

In this study, we used the Andersen Model of Health Utilization (Andersen, 1995) -- a 

theory-driven socio-ecological framework -- to elucidate challenges and opportunities that 

may mitigate or promote an individual’s ability to access PrEP and/or disrupt their ability 

access and use PrEP. The model constructs of macro-level environment, socio-demographic 

characteristics and health behavior provides a useful framework to better understand the 

syndemic nature of PrEP use among Black MSM (Singer, 2009; Stall, Mills, Williamson, 

Hart, Greenwood Paul et al., 2003). As Singer posits, a syndemic is the interaction 

and intersecting of multiple diseases (e.g., HIV, STD, etc.) and the noxious structural 

environment (e.g., poverty, poor housing, etc.) that create the conditions ripe for HIV. Our 

findings show that Black MSM who are older and those who are housing insecure are less 
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likely to consider using PrEP. Also, respondents with a higher health empowerment score 

are more likely to consider using PrEP. These multiple and intersecting social and structural 

factors and behaviors create barriers to the uptake of PrEP among Black MSM and must be 

addressed when developing HIV prevention interventions.

The study points to the importance of other structural variables such as housing and 

incarceration. Those individuals who reported experiencing homelessness in the last 12 

months were less like to use PrEP. This finding is consistent with prior studies examining 

the influence of housing on ART adherence (Milloy, Kerr, Bangsberg. Buxton, Parashar; 

Guillemi, Montaner et al., 2012; Palepu, Milloy, Kerr, Zhang & Wood 2011). One study 

found access to housing is a structural barrier and that being unhoused was associated with 

sub-optimal ART adherence. Moreover, we found that individuals who reported a history 

of incarceration are more likely to use PrEP. One explanation for this finding might be this 

adverse life experience (incarceration) is a significant source of motivation for using HIV 

prevention services such as PrEP. Research shows compared to the general population, HIV 

prevalence is considerably higher among incarcerated persons. In 2017, Blacks represented 

12% of the U.S. adult population but it is estimated that Black men are 6 times more likely 

to be incarcerated compared to their white counterparts (The Sentencing Project, 2020). 

Given the alarming statistics in HIV rates in prison and the racial disparities in sentencing, 

Black MSM with a history of incarceration may be more willing to use PrEP (Golrokhi, 

Farhoudi, Taj; Pahlaviani, Mazaheri-Tehrani, Cossarizza et al., 2018). However, additional 

research is warranted to better understand health-seeking behavior as it relates to PrEP use 

among incarcerated vs. non-incarcerated populations, particularly Black MSM who have 

prior experience within the criminal justice system.

This study shows that above and beyond individual level socio-demographic level factors, 

structural factors specifically neighborhood poverty rates influence PrEP utilization. Studies 

have shown the negative impacts of neighborhood maybe become embodied within 

individuals generating poor health outcomes (Diez Roux 2001; Geronimus, Hicken, Keene, 

Bound, 2006; Krieger, 2003). Neighborhood structural disadvantage may be especially 

relevant in the context of increasing clustering of geographic concentrations of poverty 

with other forms of intersectional stigma (e.g., race, gender, and sexual identity) that 

exacerbate existing forms of structural discrimination. (Bowleg 2019; Hirsch, 2017; Parker 

CM, Garcia, Philbin, Wilson, Parker RG et al., 2017; Poteat 2021; Turan JM, Elafros, Logie, 

Swagata, Turan B, Crockett et al., 2019). National HIV/AIDS Strategy has emphasized 

the need to adopt structural level approaches to reducing the number of new infections 

(HRSA, NHAS, 2021). Our findings underscore the importance of this overarching goal 

in addressing the social and structural determinants of health for racial ethnic and sexual 

minority populations. We argue neighborhoods are socially constructed environments of 

unequal distribution of power relations and resources which contribute to the production 

of “HIV riskscapes” or spaces of increased HIV vulnerability (e.g. concentrated poverty, 

lack of culturally-appropriate HIV prevention services and high levels of community-level 

HIV); and shape an individual’s ability to avoid risk or minimize the effects of structural 

discrimination and in turn can have profound consequences on PrEP engagement.
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This study has several limitations. First, this was a purposive sample of Black MSM 

residing in Jackson, MS, a medium-size city in the Deep South, thus the findings may 

not be generalizable to other cities or settings. Second, we acknowledge there are inherent 

limitations in an ecological study design, particularly ecological fallacy (Lavrakas, PJ, 

2008). Furthermore, neighborhood-level socioeconomic status was obtained using zip-code 

tabulated area which is an arbitrary boundary with heterogeneity (Duncan and Kawachi, 

2018; Krieger, Williams & Moss, 1997. We used zip code as a geographical unit of 

measure to define neighborhoods. While neighborhoods are a unit that can be used to 

describe the local accessibility context that shapes health access and utilization, it does 

not necessarily imply causality. Additionally, we acknowledge percent of residents below 

the federal poverty at the neighborhood level may not fully capture the complexity of the 

concept of structural disadvantage of poor, urban neighborhoods. Future analyses should 

consider examining additional dimensions of neighborhoods (e.g., percent of unemployed, 

owner occupied houses, incarcerated persons) and different geographic boundaries (e.g. 

neighborhoods or census tracts). Finally, the use of AHUM to explain multi-level influences 

of PrEP use is a strength of this analysis. However, the model used (Andersen Model) 

was not considered in the development of the data collection instrument and therefore the 

measures included in this analysis are proximal measures of the constructs of the model. 

Future analyses should incorporate understandings of theory in the development of the data 

collection instrument.

Despite these limitations, the findings suggest that macro-determinants of health defined as 

median household income at the zip code level may partly explain decreased rates of PrEP 

uptake and use among Black MSM. Thus, these neighborhoods characterized by high levels 

of concentrated poverty may create vulnerability for Black MSM increasing their risk of 

acquiring HIV. Therefore, increasing the number of PrEP providers and HIV-related services 

without simultaneously addressing social determinants of health, particularly neighborhood 

structural inequalities, may be insufficient to affect health-seeking behavior of Black MSM 

vis-a-vis PrEP use.

CONCLUSIONS

In sum, the socioeconomic character of a neighborhood is associated with PrEP use 

among a sample of Black MSM. The results of the study show that explanations of PrEP 

use that rely solely on individual-level socio demographic characteristics and behavioral 

factors are incomplete; neighborhood structural poverty, in particular, the distribution and 

concentration of poverty, contributes significantly to the perpetuation of HIV vulnerability 

among Black MSM in urban cities. There is an urgent need to recognize the role of 

structural discrimination plays in shaping the social and structural character of poor, urban 

neighborhoods and increasing HIV vulnerability for vulnerable populations, particularly 

Black MSM. Healthcare providers, researchers, and policymakers should adopt structural 

approaches that mitigate the negative impacts of neighborhood structural disadvantage 

including: (1) incorporating screening and treatment for HIV-related structural risk 

factors; (2) investing in the development of novel and innovative structural-level HIV 

prevention interventions (e.g., workforce development, education, and housing programs) 

that complement biomedical strategies, such as PrEP; and (3) implementation of policies 
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that address social and structural determinants of health to ensure we achieve EHE goal of 

ending the epidemic by 2030.
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Figure 1. 
Conceptual Model for PrEP Use Among Black MSM
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Table 1.

Descriptive statistics for sample (n=142)

Level Andersen Model Construct Variable n (%) x (SD)

2-Zipcode-Level (n=31) Environment (Macro) % below poverty line 18.8 (7.0)

1-Individual-Level (n=142) Predisposing Characteristics Age 27.5 (8.3)

Income below poverty line

 Yes 86 (60.6%)

 No 56 (39.4%)

Health Empowerment Scale 26.7 (3.9)

Enabling Resources Emotional Social Support 11.2 (4.2)

Education

 Up to a High School Diploma 76 (55.5 %)

 Some college or more 66 (46.5%)

Incarceration

 Yes 9 (6.3%)

 No 133 (93.7%)

Housing Insecurity (12 months)

 Yes 23 (16.2%)

 No 119 (83.8%)

Insurance

 Yes 98 (69.0%)

 No 44 (31.0%)

Personal Health Practices Number of Sexual (12 months) 4.9 (8.5)

Use of Health Services Healthcare access (12 months)

 Yes 78 (54.9%)

 No 64 (45.1%)

Health Outcome PrEP Use (6 months)

 Yes 59 (41.6%)

 No 83 (58.4%)
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Table 2.

Unadjusted OR and Adjusted OR using (n=142)

Level Construct Variable Unadjusted Estimates Full Model

OR (95% CI) p-value aOR (95% CI) p-value

2-Zipcode Environment (Macro) % below poverty line 0.83 (0.75, 0.91) <0.001 0.73 (0.62, 0.85) <0.001

Age cluster mean 1.01 (0.85, 1.98) 0.92 1.01 (0.9, 1.13) 0.89

Health empowerment cluster 
mean

1.03 (0.76, 1.40) 0.85 0.93 (0.74, 1.18) 0.57

Social support cluster mean 0.76 (0.57, 1.01) 0.06 0.78 (0.6, 1.01) 0.06

Education cluster mean 0.63 (0.08, 5.06) 0.36 1.58 (0.11, 23.36) 0.74

Incarceration cluster mean 0.06 (0.00, 2.95) 0.16 1.12 (0.02, 60.02) 0.96

Housing insecurity cluster mean 0.63 (0.05, 8.02) 0.73 0.81 (0.04, 15.18) 0.89

Insurance cluster mean 2.83 (0.31, 25.92) 0.36 1.01 (0.05, 19.54) 0.99

Sexual Risk cluster mean 1.04 (0.95, 1.14) 0.36 1.15 (1.01, 1.3) 0.04

Healthcare access cluster mean 0.17 (0.02, 1.47) 0.11 0.02 (0, 0.32) <0.01

1-Individual Predisposing
Characteristics

Age 0.93 (0.87, 0.98) <0.01 0.92 (0.88, 0.97) <0.01

Income below poverty line 0.51 (0.24, 1.07 ) 0.08 0.39 (0.14, 1.09) 0.08

Health empowerment 1.18 (1.06, 1.29 ) <0.001 1.15 (1.01, 1.30) 0.04

Enabling Resources Social Support 0.94 (0.83, 1.05) 0.25 0.93 (0.81, 1.07) 0.31

Education 0.96 (0.48, 1.94) 0.91 0.3 (0.06, 1.4) 0.13

Incarceration 0.89 (0.32, 2.51) 0.83 5.31 (1.32, 21.36) 0.02

Housing Insecurity 0.20 (0.06, 0.59) <0.01 0.14 (0.05, 0.42) <0.001

Insurance status 4.01 (1.61, 10.01) <0.01 3.26 (0.56, 19.01) 0.19

Personal Health Practices Sexual Risk 0.96 (0.90, 1.02) 0.18 0.97 (0.92, 1.03) 0.34

Use of Health Services Healthcare access 1.04 (0.42, 2.59) 0.93 1.38 (0.46, 4.12) 0.57
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