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ABSTRACT OF THE DISSERTATION 

THE IMPACT OF HIV-RELATED STIGMA ON THE RACIAL/ETHNIC 

DISPARITIES ACROSS THE HIV CARE CONTINUUM AMONG ADULTS LIVING 

WITH HIV IN FLORIDA 

By 

Derrick James Forney 

Florida International University, 2021 

Miami, Florida 

Professor Mariana Sanchez, Major Professor 

Background: Florida currently has one of the highest rates of new HIV infections in the 

U.S. As of 2019, Black and Hispanic HIV-positive individuals in Florida were 

significantly less likely to receive HIV care, remain in care, and achieve viral suppression 

than white HIV-positive individuals. Several studies have linked HIV-related stigma to 

poor outcomes among people living with HIV (PLWH). This study examined the impact 

of distinct HIV-related stigma subtypes on linkage to care, retention in care, and viral 

suppression among PLWH in Florida and if these associations differed across 

race/ethnicity. 

Methods:  Data from the 2015-2017 Florida Medical Monitoring Project (MMP) and the 

Enhanced HIV/AIDS Reporting Systems (eHARS) were utilized in the present cross-

sectional study. Logistic regression models were used to examine associations between 

stigma and HIV care continuum outcomes (linkage to care, retention in care, and viral 

suppression). A weighted sample of 89,889 PLWH was examined (50.0% Blacks, 20.8% 

Hispanics, and 29.2% whites). Using multiple race/ethnicity x HIV stigma subtype 
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interactions, we examined if race/ethnicity moderated the association between HIV-

related stigma subtypes and HIV continuum of care outcomes. Logistic regression models 

were subsequently stratified by race/ethnicity for each HIV care outcome based on 

significant interactions.  

Results: Findings indicated greater personalized stigma was associated with lower odds 

of being linked to care, while higher levels of negative self-image stigma and anticipated 

stigma were associated with a greater likelihood of being linked to care. Higher negative 

self-image stigma and anticipated stigma were associated with lower odds for retention in 

care and viral suppression. Conversely, greater personalized stigma was associated with 

increased odds of being retained in care and virally suppressed. Distinct associations 

between HIV-related stigma subtypes and HIV care continuum outcomes were evident 

among Black, White, and Hispanic participants. 

Conclusion:  Different forms of HIV-related stigma can distinctly impact HIV outcomes 

across the HIV care continuum and these associations may differ by race/ethnicity. 

Findings from this study lay the groundwork for a better understanding of the existing 

racial disparities along the HIV continuum of care. Future research is needed to 

understand the underlying mechanisms driving these associations.  
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Chapter I: INTRODUCTION 

In 2019, Florida held the third-highest rate of HIV infections in the United States, 

with an incidence rate of 23.9 per 100,000 people (Elflein, 2021). The estimated 

prevalence of diagnosed and undiagnosed people living with HIV in Florida is 702.1 per 

100,000 people, which was fifth behind Washington D.C., New York, Georgia, and 

Maryland (Centers for Disease Control and Prevention, 2021b). The United States’ 

southeastern region has a disproportionately high HIV prevalence and HIV mortality rate 

accounting for about 46% of people living with HIV (PLWH) and 47% of HIV-related 

deaths in the nation (Centers for Disease Control and Prevention, 2019a). Southern states 

have long been characterized by greater income inequality, poverty, and poorer health 

outcomes compared to the rest of the United States. People in the region suffer from 

poorer health outcomes across a variety of condition, including HIV of conditions 

(Centers for Disease Control and Prevention, 2019a).  

The HIV care continuum was created as a framework to track the progression of 

individuals from diagnosis of HIV to the achievement and maintenance of viral 

suppression. The HIV care continuum follows a patient from diagnosis to linkage to HIV 

care, to retention in HIV care, and viral suppression. However, due to social inequities, 

the HIV care continuum is often interrupted for many people who live with HIV. 

Disruptions along the HIV care continuum risk transmission of the virus to HIV-negative 

partners, progression of the disease, and ultimately HIV-related mortality (Bing et al., 

2001). People of color living with HIV have significantly lower rates of success at each 

step along the HIV care continuum (Florida Department of Health, 2021a, 2021b; 

Morales-Aleman & Sutton, 2014; Swendeman et al., 2006). 
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HIV-related stigma contributes to many of the interruptions along the HIV care 

continuum among people living with HIV (PLWH). HIV-related stigma is the practice of 

marginalizing, discriminating, and biasing PLWH. Mounting research shows HIV-related 

stigma is an underlying factor to poor linkage to care, retention in care, adherence to 

antiretroviral therapy (ART), and viral suppression among PLWH. The self-reported 

ART adherence rate is estimated to be 86% in the U.S., with 20% of those using 

adherence support services such as ART adherence counseling (Beer et al., 2016). Issues 

with adherence to ART such as substance abuse and mental health, lead to fewer than 

two-thirds of PLWH being virally suppressed (Rivera Mindt et al., 2020; Simoni et al., 

2012). HIV-Related stigma is one of the pivotal barriers affecting adherence and 

engagement in care, in part because of fear of disclosure of serostatus (Crepaz et al., 

2016; Turan, Hatcher, et al., 2017).  

In racial/ethnic minorities such as non-Hispanic Blacks and Hispanic populations, 

continuous exposure to social and environmental stressors may intensify the stress related 

to HIV-related stigma. These may include other forms of discrimination, poverty, limited 

access to care, residing in neighborhoods characterized by high crime and disorder, 

violence exposure, and mental illness —all of which have been found to impact the 

disproportionate rates of HIV facing communities of color in the United States (Williams 

& Williams-Morris, 2000; Franzini et al., 2005; Trepka et al., 2018). Between 2014 and 

2018, the rate of new HIV infections in Florida grew among Hispanics by 29.5% and 

among non-Hispanic whites by 1.6%. However, the rate of new HIV infections among 

Black populations decreased by 3.8% (Florida Department of Health, 2021c). In 2019, 

Black and Hispanic people with HIV were significantly less likely to receive HIV care, 
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remain in care, and achieve viral suppression than their white HIV-positive counterparts 

(Florida Department of Health, 2021a, 2021b, 2021f). Recent research suggests that ART 

adherence rates differ by race, with adherence rates lowest among non-Hispanic Blacks 

[65%], and Hispanics [64%], compared to non-Hispanic whites [72%] (Simoni et al., 

2012). This closely correlates with a study on HIV-related stigma that suggested non-

Hispanic Blacks, and Hispanics experience more HIV-related stigma than non-Hispanic 

whites (Loutfy et al., 2012). These findings suggest that non-Hispanic Blacks and 

Hispanics not only experience greater levels of stigma but that those levels of stigma may 

contribute to the disparities along the HIV care continuum by exacerbating pre-existing 

social inequities. 

This dissertation aims to examine the associations between HIV-related stigma 

and specific outcomes along the HIV care continuum and investigate whether these 

associations are moderated by race and ethnicity. 

Theoretical perspective 

This study is guided by the HIV-related Stigma Framework. This theory builds on 

Meyer’s Minority Stress Theory, which asserts that experiencing minority-related stress 

leads to a cascade of biological and psychological reactions, contributing to a greater 

susceptibility for poor health outcomes than people of a non-minority status (Meyer et al., 

1995; Sayles et al. 2009; Rao et al., 2012). Researchers have developed the HIV-related 

Stigma Framework by building on Meyer’s minority stress theory (Turan, Hatcher, et al., 

2017). This framework consists of three components: Predictors, specifically HIV-related 

stigma (enacted, community, anticipated, and internalized); mechanisms (interpersonal 

factors, psychological resources, mental health, and stress processes); and health 
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outcomes, specifically engagement in care (ART adherence, retention in care) and HIV-

related health (CD4 count & viral load). 

This dissertation highlights that HIV-related stigma appears to have both a 

biosocial and a psychosocial component. This association may explain health outcomes at 

the individual level that are influenced by HIV-related stigma, specifically linkage to 

care, retention in care, and viral load. According to the HIV-related Stigma Framework, 

several factors can influence HIV-related health behaviors and the health of PLWH, 

including intersectional stigma and structural stigma. Structural stigma refers to social 

attitudes, practices, structures, services, and laws that infringe upon minority groups. 

Intersectional stigma refers to experiences and discrimination and shame on account of 

holding various minority social statuses or identities associated with health inequalities.  

For instance, belonging to a racial-ethnic minority group and having a HIV-positive 

status. Overall, this framework assesses the influences of structural and intersecting 

stigmas, its impact on HIV-related stigma, engagement in care, and subsequent HIV-

related health outcomes.  

The proposed study will assess the potential role of HIV-related stigma on linkage 

to care, retention to care, and viral suppression. We examine the impact of structural and 

intersectional stigmas by assessing the differences in HIV-related stigma types (Personal 

Stigma, Anticipated Stigma, and Negative Self-Image) across race and ethnicity along the 

HIV care continuum. The following aims will be pursued in this dissertation:  

Research Aims & Hypotheses 

• AIM 1: Examine the association between HIV-related stigma and linkage to care 

and if these associations differ across race/ethnicity. 
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• Hypothesis 1a: Higher levels of HIV stigma will be inversely associated 

with linkage to care among people living with HIV in Florida. 

• Hypothesis 1b: Race/ethnicity will moderate the association between HIV 

stigma and linkage to care, whereby the relationship between HIV stigma 

and linkage to care will be stronger among non-Hispanic Blacks and 

Hispanics compared to non-Hispanic whites. 

• AIM 2: Examine the association between HIV-related stigma and retention in care 

and if these associations differ across race/ethnicity. 

• Hypothesis 2a: Higher levels of HIV stigma will be inversely associated 

with retention in care among people living with HIV in Florida. 

• Hypothesis 2b: Race/ethnicity will moderate the association between HIV 

stigma and retention in care, whereby the relationship between HIV 

stigma and retention in care will be stronger among non-Hispanic Blacks 

and Hispanics compared to non-Hispanic whites. 

• AIM 3: Examine the association between HIV-related stigma and viral 

suppression and if these associations differ across race/ethnicity. 

• Hypothesis 3a: Higher levels of HIV stigma will be inversely associated 

with viral suppression among people living with HIV in Florida. 

• Hypothesis 3b: Race/ethnicity will moderate the association between HIV 

stigma and viral suppression, whereby the relationship between HIV 

stigma and viral suppression will be stronger among non-Hispanic Blacks 

and Hispanics compared to non-Hispanic whites. 
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Methods 

 This cross-sectional study utilized data from the 2015-2017 Florida Medical 

Monitoring Project (MMP). The study is based on an unweighted sample size of (n=771) 

and a weighted sample size of 89,889 PLWH in Florida. The MMP, funded by the 

Centers for Disease Control and Prevention, is an annual survey done via structured 

interviews and medical record abstraction of study participants’ clinical and behavioral 

characteristics across 23 states in the U.S. and Puerto Rico (Centers for Disease Control 

and Prevention, 2015b). The Florida MMP data consists of PLWH including those 

receiving and not receiving HIV-related care. It is collected through personal interviews 

by MMP data collectors at the Florida Department of Health.  

The present study uses data collected specifically in the state of Florida and was 

merged with EHARS data to attain measurements of linkage to care, retention in care, 

viral load. Participants were eligible for the study if they were living with HIV and ≥ 18 

years of age. Three independent variables of interest (personalized stigma, negative self-

image, and anticipated stigma) and three dependent variables of interest (linkage to care, 

retention in treatment, and viral suppression) were chosen in the present study. 

All data was analyzed using SAS. Using percentages and frequencies, the 

characteristics of the sample were stratified by race, ethnicity, and type of HIV-related 

stigma. In order to compare proportions, Chi-Square tests were performed. To determine 

if all the independent variables could be included in the adjusted models, we tested for 

multicollinearity. There were three adjusted binary logistic regression models in which 

linkage to care, retention in care, and viral suppression were examined as outcomes. 

Personalized HIV stigma, negative self-image, and anticipated stigma were the predictors 
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of interest. Using the above-mentioned outcomes and predictors, models were adjusted 

for demographic characteristics and risk factors that were informed by the current 

literature. In order to be considered statistically significant, α was set to 0.05.  

Further, we examined whether race/ethnicity moderated the effects of stigma 

types. We examined the multiple race/ethnicity x HIV stigma subtype interactions to 

examine whether differences in HIV outcomes (linkage to care within 30 days of 

diagnosis, retention in care, and viral suppression) were associated with HIV stigma 

subtypes and moderated by race/ethnicity. The interactions were deemed statistically 

significant if the p-values were less than 0.05. We stratified our analysis based on 

race/ethnicity for each HIV care outcome once the interactions were determined to be 

significant. 

Limitations  

The sampling method used to recruit persons through HIV care facilities 

underrepresent those who have not been linked to or retained in HIV care. The recruiting 

method limits the sample to those who may have a higher rate of viral suppression, 

hindering the generalizability to all non-Hispanic Blacks, non-Hispanic whites, Hispanics 

living with HIV in Florida. 

Assumptions 

 The following assumptions were made: (a) HIV diagnosis date was accurate and 

valid, and (b) the respondent’s interviews were honest, accurate, and complete. 
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Operational Definitions 

1. Personalized HIV Stigma, also known as enacted stigma, refers to experienced 

stigma from external people. Enacted stigma was conceptualized in terms of the 

Personalized Stigma subscale (R. Williams et al., 2020). 

2. Negative Self-Image refers to negative feelings and beliefs about oneself for 

having HIV. The Negative Self-Image subscale was used to conceptualize 

internalized HIV stigma (R. Williams et al., 2020). 

3. Anticipated HIV Stigma refers to beliefs of discrimination, stereotyping, or 

prejudice from others in the future resulting from an individual’s serostatus. 

Public attitudes regarding HIV and HIV disclosure concerns are conceptualized 

as Anticipated Stigma (R. Williams et al., 2020). 

4. Linkage to care refers to evidence of an HIV laboratory test (HIV viral load or 

CD4/cells/lL) within 30 days of the HIV diagnosis. 

5. Retention in care is defined as documentation of two or more episodes of 

engagement that occur not more than three months apart during a year. 

6. Virally Suppressed was defined as an HIV RNA level < 200 copies per milliliter 

in the last viral load measurement of a given year. 

 Summary and Organization of the Remainder of the Study 

In this chapter, we discussed the foundation for this dissertation. HIV-related 

stigma has shown to have a substantial impact on the HIV care continuum. HIV-related 

stigma is an encompassing term for several HIV stigma types. In this dissertation we will 

measure the associations of personalized stigma, negative self-image, as well as 

anticipated stigma on linkage to HIV care, retention in HIV care, and achieving viral 
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suppression using MMP and eHARS data. We also will examine the differences in these 

associations by race/ethnicity. HIV-related stigma appears to have both a biosocial and 

psychosocial component responsible for influencing health outcomes, such as linkage to 

care, retention in treatment, and viral load. This dissertation aims to examine these 

outcomes in the racially and ethnically diverse population of Florida that has also shown 

to have a high rate of HIV spread. Examining the impact of HIV stigma on care outcomes 

in Florida will provide a greater insight into the large racial disparities along the HIV care 

continuum. The findings from this study may be used to inform state and local 

government and health officials in their development of culturally relevant HIV stigma 

interventions.  

Chapter 2 will present a review of research on three levels. First, we review the 

history and current state of HIV and the HIV care continuum in the US and Florida. 

Second, we highlight the recent literature on HIV-related stigma, and its impact on 

linkage to care, retention in care, and viral suppression. Finally, we provide a review of 

the literature regarding the impact of HIV stigma on race and ethnicity, and the racial and 

ethnic disparities along the HIV care continuum in the US and Florida. In Chapter three, 

the methodology, the research design, and the procedures will be described. In Chapter 4, 

the results of the data analysis will be summarized both in text and graphic format. In 

Chapter 5, the results will be interpreted and discussed within the context of the existing 

literature and future research directions will be posed. 
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Chapter II: LITERATURE REVIEW 

Introduction 

 The United States reported a projected 1.2 million people aged 13 and older living 

with HIV by the end of 2018, including an estimated 161,800 (14%) people who had not 

been diagnosed (Centers for Disease Control and Prevention, 2021b). While the HIV 

cases in the United States continued to decrease, the rates in Florida increased by 9.14% 

between 2013 and 2019 (Florida Department of Health, 2021c). These differences in HIV 

outcomes between Florida and the national level cannot be explained solely by 

prevalence alone. They must also be examined from the perspective of health outcomes 

across the HIV care continuum. The HIV care continuum is a framework that tracks the 

progress of people living with HIV from the time they are diagnosed until they have 

reached viral suppression. HIV-related stigma can potentially have a substantial impact 

on health outcomes along the HIV care continuum. 

 To the best of the author’s knowledge, this is the first study to examine how 

distinct types of HIV-related stigma (personalized stigma, negative self-image, and 

anticipated stigma) coupled with race and ethnicity influence outcomes across the HIV 

care continuum among PLWH in Florida. Historically, there have been significant 

disparities in HIV diagnosis and care across race and ethnicity in the U.S. There has also 

been a continued increase in the rate of HIV in Florida, especially within communities of 

color. It is anticipated that knowledge gained from the present study can inform the 

development of culturally appropriate interventions that lead to the reduction and 

eventual elimination of HIV-related stigma and improved rates of linkage to care, 
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retention in care, and viral suppression among PLWH in Florida across all racial/ethnic 

groups. 

Conceptual Framework 

This study is primarily based on two frameworks often used in the study of HIV. 

The first is the HIV care continuum, which is “a public health model that outlines the 

steps or stages that people with HIV go through from diagnosis to achieving and 

maintaining viral suppression” (HIV.gov, 2021). The steps of the HIV care continuum 

are diagnosis of HIV, linkage to HIV care, retention in HIV care, and viral suppression. 

The framework is impactful at the population level as it can be used to determine the 

proportions of PLWH who are at each step of the continuum. This information can also 

be used to develop interventions to target those who are not progressing to viral 

suppression. Understanding progression across the HIV continuum of care helps 

researchers, public health officials, policymakers, and healthcare providers understand 

the burden HIV has on their community (HIV.gov, 2021).  

The second framework used in our study is the HIV-related Stigma Framework. 

Developed by Turan and colleagues (2017) this framework builds on Meyer’s Minority 

Stress Theory (Turan, Hatcher, et al., 2017). Meyer’s Minority Stress Theory posits that 

the experience of stigma-related stress activates a cascade of biological and psychological 

reactions, leading to an increased susceptibility for negative mental health outcomes such 

as depression and anxiety (Meyer, 1995; Rao et al., 2012; Sayles et al., 2009). Findings 

from numerous studies support this theory, linking discrimination, stress, and racism with 

a negative physiological response and compromised immune function (Hatzenbuehler, 

2009; Hatzenbuehler et al., 2013). The HIV-related Stigma Framework highlights the 
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psychosocial and biological mechanisms that explain how HIV-Related Stigma affects 

engagement in care (measured by linkage to and retention in care in the present study) 

and viral suppression (measured by viral load in this present study). The HIV-related 

Stigma Framework explores numerous HIV-related dimensions that exert a substantial 

influence on HIV-related health behaviors and the health of PLWH at the individual 

level. 

 As depicted in Figure 1, The concept of structural stigma can be described as an 

attitude within society, practices, 

structures, services, and legislation 

that works against minority groups 

at the macro level. Although, 

structural stigma may impact 

health from the macro-level via 

institutional racism and other 

inequitable social policies or at the 

individual level across various 

intersecting factors including HIV status, race, gender, or sexual orientation. Many 

theories and frameworks that center around the impact of stigma have neglected to 

account for the intersectionality of race, gender, sexual orientation, and class as it relates 

to health-related stigmas. Intersectional Stigma refers to the experiences of discrimination 

and shame unique to persons holding multiple minority social statuses or identities 

associated with health inequalities. In the present study, we examine the intersectional 

stigma of race and HIV-related stigma. This intersectional approach enables the study of 

Figure 1. HIV-Related Stigma Framework (Turan et al., 2017) 
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HIV-related stigma experienced among non-Hispanic Black, non-Hispanic white, and 

Hispanics in Florida to be viewed in the context of cultural background and population-

specific experiences of HIV-related stigma. 

  The HIV-related Stigma Framework begins with structural stigma and 

intersectional stigma level as predictors, of HIV-related stigma (see Figure 1). The 

mechanisms in which HIV-related stigma impacts health include interpersonal factors, 

psychological factors, mental health, and stress process. Using this model, HIV-related 

stigma is assessed in order to determine its effects on the mechanisms that eventually 

affect HIV care continuum outcomes. The distinct HIV-related stigma subtypes have 

been found to be associated with distinct health outcomes (Algarin et al., 2021; Kay et 

al., 2018; Rice et al., 2017). This dissertation aims to 1) examine the relationship between 

HIV-related stigma and health outcomes across the HIV care continuum, including 

linkage to care, retention in care, and viral suppression and 2) the moderating effect 

race/ethnicity on these associations.  

A Brief History of HIV/AIDS in the U.S. 

 The first cases of acquired immunodeficiency syndrome (AIDS) were reported in 

the United States in June of 1981. Since the height of the AIDS crisis, over 700,000 

people in the U.S. have died from complications related to HIV (Hess et al., 2017; Linley 

et al., 2018). During the past 40 years, HIV has become a chronic disease due to 

pharmaceutical innovations, which have enabled people to live a long and healthy life if 

engaged in consistent care and adhering to antiretroviral therapy. One significant 

contribution to HIV care was antiretroviral therapy (ART), a daily regimen of HIV 

medications to treat HIV. Antiretroviral therapy has shown to extend the lifespan of 
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people living with HIV and helped individuals achieve and maintain an undetectable viral 

load, where they are no longer at risk of transmitting HIV to another person (Centers for 

Disease Control and Prevention, 2019e). In an effort to establish national indicators for 

HIV care, the HIV care continuum was developed by an Executive Order by the 

President in 2013 (White House Office of National AIDS Policy, 2013). The HIV care 

continuum was established as a public health model that aimed to improve the process of 

achieving viral suppression. These series of steps followed a patient from diagnosis, 

linking to HIV care, receiving HIV medical care, retained in care, and finally achieving 

and maintaining viral suppression (Centers for Disease Control and Prevention, 2019). 

The present study will specifically focus on three of these steps: linkage to care, retention 

in care, and viral suppression. 

 

Figure 2. HIV Care Continuum, HIV.gov (https://www.hiv.gov/federal-response/policies-issues/hiv-aids-care-

continuum) 

The HIV Care Continuum in the U.S.  

Diagnosed in the U.S. 

 The HIV care continuum begins at the time of HIV diagnosis. Guidelines from the 

CDC recommend that healthcare providers offer an HIV test to everyone between the 
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ages of 13 and 64 at least once to make the test more routine (Branson et al., 2006). The 

availability of at-home and rapid testing has allowed HIV testing to become more 

efficient by providing results in approximately thirty minutes (Centers for Disease 

Control and Prevention, 2015a). In 2018, 1.2 million people were living with HIV/AIDS 

in the United States (Centers for Disease Control and Prevention, 2021a). Almost 15% of 

PLWH are unaware of their status, which poses a significant risk to public health as they 

may inadvertently pass the virus to others. Late diagnosis increases the risk of death due 

to HIV-related complications (Centers for Disease Control and Prevention, 2020a). In an 

effort to address this issue, the Joint United Nations Program on HIV/AIDS (UNAIDS) 

created the “90-90-90 target”. The goal of the 90-90-90 target was to increase the number 

of individuals aware of their HIV status to 90%.  This program also aimed to increase the 

percentage of PLWH prescribed antiretroviral therapy to 90% and to increase the 

percentage of PLWH who are virally suppressed to 90% as well (UNAIDS, 2014). The 

National HIV/AIDS Strategy (NHAS) adopted these goals for the United States in an 

effort to reduce the spread of HIV (The White House, 2015).   

The original Affordable Care Act (ACA) would have made HIV testing a routine 

part of a universally covered and reimbursable health screening. Medicaid was the most 

common health insurance program for low-income Americans. With some states 

choosing not to expand Medicaid coverage, the distribution of financial incentives for 

HIV testing varies across the United States (Kaiser Family Foundation, 2014). Those 

states that chose not to expand Medicaid also tend to be among those with the highest 

rates for HIV infection (Kaiser Family Foundation, 2014; The White House, 2015). The 

disparities created by this unequal access to HIV testing across the country may prevent 
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undiagnosed PLWH from getting an HIV test and contribute to the virus continued 

spread, especially among our most at-risk populations. 

Linkage to HIV Care in the U.S.  

 The second step in the HIV care continuum is linkage to care. A patient is 

considered linked to care if they have visited an HIV health provider within 30 days of a 

positive HIV test (Centers for Disease Control and Prevention, 2019e). Linkage to care is 

a critical step in the successful treatment of HIV, as early ART intervention significantly 

improves HIV quality of life outcomes. A delay in linkage to care is a significant barrier 

to “treatment as prevention” in reducing the spread of HIV in the U.S. According to the 

2020 HIV Surveillance Supplement Report, 80.2% of those diagnosed with HIV in 2018 

were linked to HIV medical care within one month and 87.8% within three months. Since 

2010, the amount of PLWH linked to care one month and three months after diagnosis 

has considerably increased year after year (Centers for Disease Control and Prevention, 

2014a). The 2021 National Strategic Plan aims to increase linkage to care rates for all 

PLWH from 77.8% in 2017 to 95% by 2025. A considerable portion of the U.S. efforts 

will be directed at rapid start programs, providing comprehensive clinical and assistance 

services, and increasing the level of capacity for HIV-related health care. The rapid start 

programs will have the most significant impact in linking PLWH to care by initiating 

treatment within seven days of diagnosis (U.S. Department of Health and Human 

Services, 2021a).  

 PLWH experience many barriers in accessing HIV care. Several factors have been 

identified as predictors of delayed HIV care, including identifying as Black/African 

American, economic and housing insecurity, lack of health insurance, substance abuse 
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disorders, and mental health disorders (Centers for Disease Control and Prevention, 

2014a; Dombrowski et al., 2012, 2015; Torian et al., 2008; Tripathi et al., 2011; Ulett et 

al., 2009). The current literature on linkage to care also suggests that the site of testing 

plays a role in linkage to care. Several studies based in New York City have 

demonstrated that people diagnosed with HIV in places other than a primary care setting, 

such as STD clinics, correctional facilities, and community testing sites, are far less likely 

to be linked to care than those identified in primary care settings (Robertson et al., 2015; 

Xia et al., 2017).  

While there is broad agreement that primary care centers are more likely to 

successfully link PLWH to care, views differ on those diagnosed in emergency 

departments. In a systematic review of 31 articles assessing linkage to care methods and 

rates, researchers found that emergency departments that connected newly diagnosed 

patients to HIV treatment clinics or linked them with an HIV specialist received a higher 

linkage to care rate. An increased proportion of these programs exceeded the 85% linkage 

to care goal established by the National HIV/AIDS Strategy (NHAS) (Menon et al., 

2016). Indeed, other emergency departments are likely to adopt similar approaches in 

light of the push for rapid start programs outlined in the 2021 National Strategic Plan 

(U.S. Department of Health and Human Services, 2021a).  

Retention in Care in the U.S.  

 The third step in the HIV care continuum is retention in care. Retention in care is 

defined by the CDC as continuous contact between a patient and HIV medical care after 

initial admission to a health care facility. The CDC calculates this as the percentage of 

diagnosed persons with HIV who have at least two CD4 or viral load tests performed at 
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least three months apart. However, researchers have found that this measure does not 

adequately account for missed medical appointments and have begun to suggest that 

measures of retention in care should also include indicators regarding missed 

appointments (Mugavero et al., 2013). HIV patients who have sustained care have been 

shown to have a higher rate of viral suppression and long-term survival. In contrast, 

patients who only attend part of their scheduled appointments show a higher risk of 

mortality (Dombrowski et al., 2012).  

Among high-income countries, the U.S. has the lowest proportion of PLWH 

retained in care than any other nation. According to a study conducted by the CDC, only 

58% of patients who have been diagnosed with HIV have been retained in care. This 

figure drops to 49% when those not diagnosed are included (Centers for Disease Control 

and Prevention, 2019e). It is important to note that some scholars believe these numbers 

may be inflated as many PLWH might be wrongly classified as not in care because of 

undocumented changes in their health providers, incarceration, or death (Mugavero et al., 

2013). An HIV surveillance project in San Francisco found that more than half of patients 

who had been labeled as disengaged from care in local records had simply changed 

providers (Buchacz et al., 2015). A primary objective of the 2021 National Strategic Plan 

is to increase adherence to HIV treatment and retention in care to achieve and maintain 

long-term viral suppression. In order to accomplish this goal, the United States plans on 

developing and implementing evidence-based treatments such as HIV telemedicine, 

offering convenient pharmacy services, using more community health workers, and peer 

navigators to increase rates of patient retention in HIV treatment programs. (U.S. 

Department of Health and Human Services, 2021a). 
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 Past studies have yielded essential insights into the barriers to retention in HIV 

care. A considerable amount of research has focused on competing life activities, HIV-

related stigma, fear of HIV status disclosure, feeling sick, transportation, and insufficient 

health insurance (Rooks-Peck et al., 2018; Yehia et al., 2015). Previous research has also 

indicated that the burden of HIV among people with mental illness or symptoms is higher 

than in the general population and can impact their retention in care. Studies have found 

that PLWH who simultaneously suffer from depression report sleeping through 

appointments, feeling apathetic towards their health care, as well as a lack of concern for 

their own well-being (Yehia et al., 2015).  Indeed, the overall evidence among existing 

studies on mental health and retention in care suggests that mental health services 

improve retention in care rates (Blashill et al., 2011a; Rooks-Peck et al., 2018).  

Viral Suppression in the U.S. 

 The final step and ultimate goal of the HIV care continuum is viral suppression. 

The CDC considers a person virally suppressed when their most recent viral load is less 

than 200 copies per milliliter. Currently, only 66% of individuals living and diagnosed 

with HIV have successfully achieved suppression (National Center for HIV/AIDS, 2021). 

These rates drop to 53% when accounting for those who have not been diagnosed 

(Centers for Disease Control and Prevention, 2019e). Viral suppression is achieved via 

adherence to antiretroviral therapy (ART). Currently, there is no standard indicator of 

ART adherence (Centers for Disease Control and Prevention, 2014). Certain factors are 

associated with lower adherence and viral suppression, including young age, racial/ethnic 

minority status, lack of health care coverage, homelessness, and incarceration (Beer et al., 

2016; Zanoni & Mayer, 2014).  
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Sustained viral suppression has also been found to vary by health insurance 

coverage. Approximately 69% of adults with private health insurance coverage have 

sustained viral suppression. Private health insurance includes those with employer-

sponsored and marketplace coverages. Among adults with Medicare, viral suppression 

rates are 67%. Both of these rates of viral suppression are higher than that of the national 

average at 66% (Centers for Disease Control and Prevention, 2019e; Dawson & Kates, 

2020). Notably, viral suppression rates among Medicaid beneficiaries are not 

significantly different from that of the uninsured; this finding may reflect the equality-

promoting effects of Ryan White's program for the uninsured (Dawson & Kates, 2020).  

Under the Ryan White HIV/AIDS Program, underinsured and uninsured 

individuals living with HIV receive outpatient HIV care, treatment, and support services. 

Over half of HIV-positive adults received assistance from the program in 2018. At the 

end of 2019, 88.1% of Ryan White HIV/AIDS Program clients reached viral suppression 

(DHHS, 2015). It is estimated that without the Ryan White Program, viral suppression 

among HIV-positive people living without insurance would decrease to 26% (Dawson & 

Kates, 2020). Nevertheless, for the National HIV/AIDS Strategy to achieve its goal of 

increasing viral suppression to 95% by 2025, health care coverage among PLWH must be 

substantially increased. 

HIV Disparities in the U.S. 

 The HIV epidemic has had a disproportionate impact on minorities and other 

vulnerable populations in the U.S. There were nearly 38,000 new HIV diagnoses in 2018 

in the United States (CDC). Of those diagnosed, those who identified as gay or bisexual, 

represented the highest rates of infection. Disproportionately high infection rates also 
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exist within the Non-Hispanic Black and Hispanic communities compared to their non-

Hispanic white counterparts (Centers for Disease Control and Prevention, 2021a). These 

disparities are primarily due to socioeconomic factors such as lack of access to HIV 

testing, poverty, discrimination, stigma, homophobia, and language barriers (Centers for 

Disease Control and Prevention, 2016). There are racial and ethnic disparities in linkage 

to care, retention in care, and viral suppression. Young people are also less likely to be 

linked to care, particularly one month after diagnosis. In this chapter, we take a closer 

look at the HIV disparities in the U.S. and the reasons for their persistence. 

Men who have sex with Men (MSM) 

 Gay and Bisexual men are often collectively referred to as men who have sex with 

men (MSM) and are the most impacted by the HIV epidemic. They represented 

approximately 66% of new cases in 2018 but only 2% of the U.S. population (Centers for 

Disease Control and Prevention, 2020a). Among MSM who are HIV-positive, one-sixth 

are unaware of their status, making this a serious public health issue.  When assessing 

MSM across the HIV care continuum, 65% have been found to be linked to care, 49% 

have been retained in care, and 57% are virally suppressed, compared to the overall 

population rates of 81%, 50%, and 57% respectively (Centers for Disease Control and 

Prevention, 2020b; HIV.gov, 2021). Several challenges have placed MSM at higher risk 

for acquiring HIV including, the lack of awareness of HIV status, high-risk sexual 

behaviors, increased risk for other STDs, as well as stigma, homophobia, and 

discrimination (Centers for Disease Control and Prevention, 2020b).  

The lack of awareness of HIV status is primarily due to the lack of access to 

universal HIV testing. PLWH who are not aware of their status often do not seek out 
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testing and, in turn, pass the virus along to others (Centers for Disease Control and 

Prevention, 2020b). Factors such as sexual behaviors put MSM at greater risk due to the 

increasing trend of condomless anal sex (Centers for Disease Control and Prevention, 

2020b). In 2008, the CDC reported MSM condomless sex at 13.7%. By 2014, the amount 

of MSM condomless sex grew to 15.7% and 24% in 2017 (Centers for Disease Control 

and Prevention, 2019b; Purcell et al., 2015). In 2018, MSM accounted for 77.6% of 

primary and secondary syphilis and 37.2% of antimicrobial-resistant gonorrhea, 

increasing their risk of HIV infection (Centers for Disease Control and Prevention, 

2019d). Additionally, pre-exposure prophylaxis (PrEP) is an antiviral drug designed to 

prevent the spread of the disease among those who have not yet been exposed to HIV. A 

study conducted by Pasipanodya et al, found that among 372 MSM receiving PrEP daily, 

greater PrEP adherence was associated with both a higher likelihood of engaging in 

condomless anal intercourse and a greater number of condomless anal intercourse acts 

over time (Pasipanodya et al., 2020). Thereby, substantially increase the risk for 

contracting other sexually transmitted diseases. 

Non-Hispanic Blacks and African Americans 

 Non-Hispanic Blacks have been impacted by HIV more than any other ethnic 

group in the U.S. According to the CDC, Non-Hispanic Blacks represented 42% of all 

new HIV infections in 2018. Non-Hispanic Black men accounted for 30% of new HIV 

infections, while Non-Hispanic Black women made up 11% of all new HIV infections 

(Centers for Disease Control and Prevention, 2021c). The incidence of HIV in the non-

Hispanic Black community has declined by 15% over the last decade, but the trend varies 

across subgroups. The HIV rates among heterosexual Non-Hispanic Black men decreased 
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by 32%, while rates for Non-Hispanic Black women decreased by 27% (Centers for 

Disease Control and Prevention, 2021c). However, there are substantially higher 

incidence rates within the Non-Hispanic Black community among Non-Hispanic Black 

MSM. Researchers have estimated that one in two Non-Hispanic Black MSM will test 

positive for HIV in their lifetime (Centers for Disease Control and Prevention, 2020b). 

Nevertheless, the incidence rate of HIV among Non-Hispanic Black MSM has decreased 

overall since 2010, with the most significant decline among those 45 to 54 years of age; 

while that of Non-Hispanic Black MSM between the ages of 24 to 34 have increased by 

12% (Centers for Disease Control and Prevention, 2021c).  

 The Non-Hispanic Black community’s experience within the HIV care continuum 

has been quite bleak. According to the CDC, of the 476,100 Non-Hispanic Blacks 

diagnosed with HIV, only 61% were linked to care, 47% were retained in care, and only 

48% achieved viral suppression, well short of the 90-90-90 target and the 81-50-57 

overall national rates (Centers for Disease Control and Prevention, 2021c; HIV.gov, 

2021). Notably, one in seven Non-Hispanic Blacks living with HIV are not aware of their 

HIV status, thereby increasing the potential for further spread of the virus to HIV-

negative partners (Centers for Disease Control and Prevention, 2021c). Many factors 

have influenced the disparities within the HIV care continuum, including knowledge of 

HIV status, socioeconomic status, increased risk of STDs, racism, stigma, and 

homophobia (Centers for Disease Control and Prevention, 2021c). Additionally, Non-

Hispanic Blacks have historically been subjected to mistreatment and experimentation in 

the healthcare system, which creates barriers to seeking healthcare (Scharf et al., 2010). 

Non-Hispanic Black PLWH are also more likely to be impacted by poverty, limiting their 
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access to HIV testing and care services, thereby increasing their risk for HIV as well as 

other sexually transmitted diseases. Compared to non-Hispanic white women, the rates of 

chlamydia and gonorrhea among Non-Hispanic Black women are five and seven times 

greater, respectively. Non-Hispanic Black men also report rates of chlamydia and 

gonorrhea 6.8 and 8.5 times higher than those of non-Hispanic white men (Centers for 

Disease Control and Prevention, 2020c). These high rates of sexually transmitted diseases 

further increase the risk of HIV transmission and infection.  

Hispanics/Latinos 

 The HIV epidemic has also disproportionately burdened Hispanics in comparison 

to non-Hispanic whites. According to the CDC, Hispanics, represent only 18.5% of the 

United States population, but represented 27% of new HIV diagnoses in 2018 (Centers 

for Disease Control and Prevention, 2020d; United States Census Bureau, 2021). The 

majority of new cases among Hispanics are among MSM, with Hispanic MSM 

representing 85% of all Hispanic male cases. (Centers for Disease Control and 

Prevention, 2020d). The primary mode of HIV transmission among Hispanic women is 

heterosexual contact. The CDC determined that approximately 90% of cases among 

Hispanic women are a result of heterosexual contact (Centers for Disease Control and 

Prevention, 2020d). Compared to Hispanic men, Hispanic women are more likely to 

report low socioeconomic status. This often creates a power differential making 

negotiating condom usage with their partners difficult, particularly for Latina immigrants 

(Raj et al., 2004). Acculturation also plays a contradictory role among Hispanics, serving 

as both a protective and a risk factor (Sanchez, Sheehan, et al., 2019). Acculturation is 

associated with greater perceived HIV/AIDS risk and increased condom use among 
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Hispanic/Latino immigrants but is also associated with increased sexual activity and 

intravenous drug use among in this population (Haderxhanaj et al., 2014; Rojas et al., 

2016). 

HIV diagnosis within the Hispanic community has remained stable overall since 

2014. However, among younger Hispanics (ages 13-25) and older Hispanics (ages 55 and 

over) there has been an increase in diagnoses primarily among MSM. According to the 

CDC, one in six Hispanics is unaware of their status. Research suggests that when 

Hispanic PLWH are assessed along the HIV care continuum, only 61% are linked to care, 

49% are retained in care, and only 53% reached viral suppression (Centers for Disease 

Control and Prevention, 2020d). These disparities along the HIV care continuum result 

from similar challenges faced by Non-Hispanic Blacks and African Americans, such as 

being unaware of their HIV status, higher rates of some sexually transmitted diseases, 

racism, homophobia, and HIV-related stigma. For Hispanics, access to HIV preventive 

services and treatment is uniquely challenging due to immigration status and language 

barriers. In addition to ineligibility and fear of deportation that accompany unauthorized 

immigration status, health care access is also hindered by being undocumented (Pérez-

Escamilla et al., 2010). Undocumented Hispanics living with HIV enter care later than 

their documented counterparts, for instance, and later than non-Hispanic whites and non-

Hispanic Blacks (Dang et al., 2016). Once in care, language barriers and a lack of 

culturally compatible services also make it difficult for Hispanic immigrants to 

communicate with their health care providers, thus affecting the quality of the health care 

they receive (Dunlap et al., 2015). 
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HIV/AIDS in Florida 

 While the overall rates of HIV are decreasing at the national level, the country's 

Southeast region continues to have a high HIV incidence rate and HIV mortality rate, 

accounting for approximately 46% of the population living with HIV and 47% of deaths 

due to HIV (Centers for Disease Control and Prevention, 2019a). Income inequality, 

poverty, and poorer health outcomes have long been more widespread in southern states 

compared to the rest of the nation. Florida has been identified as one of the major centers 

of new HIV infections in the United States, with Miami, Orlando, and Jacksonville 

ranking among the top 10 cities for HIV infections (Chang, 2019; Glynn et al., 2019). 

The burden of HIV has been significantly more impactful on racial minority populations, 

who are disproportionally affected by social and environmental stressors such as 

discrimination, poverty, limited access to care, and residing in neighborhoods 

characterized by crime, violence, and social disorder (Franzini et al., 2005; Trepka et al., 

2018; D. R. Williams & Williams-Morris, 2000). These social factors also disrupt PLWH 

in Florida along the HIV care continuum. Although efforts have been made to reduce the 

HIV incidence rate in Florida, the impact of these programs has failed to reduce the 

spread of HIV. The following section will provide important contextual information 

regarding HIV-related disparities in Florida and the burden of disease across the HIV 

care continuum in the state. 

HIV Disparities in Florida 

 Florida has one of the most diverse populations in the country. Non-Hispanic 

Black and African Americans represent approximately 14% of the state's population, 

while Hispanics represent approximately 23% of the state's population, exceeding the 
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national average. However, there are some distinct differences in the demographics of 

PLWH in Florida when compared to the nation overall. Compared to the U.S. as a whole, 

Florida holds a larger proportion of cases transmitted via heterosexual contact (33% vs. 

26%) (Florida Department of Health, 2020b), as well as more PLWH over the age of 50 

(53% compared with 42%) (Florida Department of Health, 2019c). Researchers suggest 

these inequalities in diagnosis are often connected to poverty, low education, limited 

health care access, and other social divisions (Pellowski et al., 2013). 

 Florida also has a substantial and diverse Hispanic population. Unfortunately, the 

state also holds the dubious distinction of having the 2nd highest HIV incidence rate and 

the 2nd highest number of cases of HIV among Hispanics in the country, followed by 

California (Centers for Disease Control and Prevention, 2021d). According to the Florida 

Bureau of Vital Statistics, HIV was the 9th leading cause of death among Hispanics ages 

25 to 44 in 2019 (Florida Department of Health, 2020a). An estimated 20% of Hispanics 

living with HIV are unaware of their HIV status. Based on an assessment of Hispanic 

HIV-positive individuals in Florida across the HIV care continuum, only 74% of 

Hispanic HIV-positive individuals were linked to care, compared to 78% of Non-

Hispanic Whites. According to the latest available statistics, 69% of Hispanics and 72% 

of non-Hispanic Whites living with HIV were retained in care in 2019. The viral 

suppression rate for Hispanics living with HIV in Florida was only 67%, compared to 

70% for non-Hispanic whites (Florida Department of Health, 2021g, 2021b). 

Late diagnosis of HIV can lead to a higher risk of transmission, disease 

progression, and HIV-related mortality. A study conducted by Sheehan et al. found that 

within their sample of over 5,000 HIV-positive Hispanics, 26.5% received a late 
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diagnosis, defined as having an AIDS diagnosis within three months of their HIV 

diagnosis (Sheehan, Trepka, et al., 2017). The study also found that Hispanic males were 

almost one and half times more likely to receive a late diagnosis compared to Hispanic 

females. Foreign-born Hispanics had a 22% greater likelihood of late diagnosis than 

U.S.-born Hispanics. Findings revealed that the most prominent predictor for late 

diagnosis among Hispanic males was living in neighborhoods of high unemployment 

(Sheehan, Trepka, et al., 2017). 

 In addition to HIV-related disparities among Hispanics, The Florida Bureau of 

Vital Statistics reports that HIV and AIDS are the fifth leading cause of death among 

Non-Hispanic Blacks (Florida Department of Health, 2020a). According to the Florida 

Department of Health, 45% of persons living with HIV in Florida in 2019 were Non-

Hispanic Black, compared to 29% of Non-Hispanic Whites (Florida Department of 

Health, 2019b, 2019d). When assessing the rates of Non-Hispanic Black PLWH in 

Florida across the HIV care continuum, only 73% were linked to care, compared to 78% 

of non-Hispanic whites. In 2019, 67% of Non-Hispanic Blacks living with HIV were 

retained in care, compared to 72% of non-Hispanic whites. Viral suppression was only 

successfully achieved by 58% of Non-Hispanic Blacks living with HIV in Florida, 

compared to 70% of non-Hispanic whites (Florida Department of Health, 2021g, 2021a). 

According to Florida state statistics, 39% of the persons who tested positive for 

HIV in 2018 were Non-Hispanic Black, with 43% of that sample identifying as MSM 

(Florida Department of Health, 2018). Approximately 40.0% of the total Caribbean-born 

population in the U.S. resides in Florida. Approximately 54.1% of the foreign-born Non-

Hispanic Black cases of HIV in the United States were from Caribbean countries, 
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primarily Haiti, Jamaica, Trinidad and Tobago, and the Bahamas. While only 

representing 2% of the population of Florida, immigrants born in Haiti remain at the risk 

of contracting HIV, accounting for 7% of all HIV cases reported in Florida (Florida 

Department of Health, 2018). An extensive study conducted by Cyrus et al. of over 

39,000 non-Hispanic Black Caribbean immigrants to Florida, revealed that Non-Hispanic 

Black males born in Jamaica, the Bahamas, and Haiti are more likely to have a delayed 

diagnosis of HIV (Cyrus et al., 2018). Previous studies have suggested that delayed 

diagnosis among both Caribbean and U.S.-born Non-Hispanic Blacks may be due to 

factors such as institutional racism and discrimination, fear of HIV test results, and health 

inequalities within the United States (Allgood et al., 2015).    

The HIV Care Continuum in Florida 

Diagnosed in Florida 

 In 2019, the Florida Department of Health reported that 116,689 people were 

living with HIV in Florida (Florida Department of Health, 2021c). Approximately 13% of 

HIV-positive individuals in Florida did not know they were HIV-positive, posing a 

significant risk to public health (Centers for Disease Control and Prevention, 2019c). 

Current research indicates that Florida experienced 4,584 new cases of HIV in 2019 

(Centers for Disease Control and Prevention, 2019c; Florida Department of Health, 

2021a). Seven counties, including Miami-Dade, Broward, Duval, Hillsborough, Orange, 

Palm Beach, and Pinellas, make up 73% of all diagnosed cases of HIV in Florida. In 

those same seven counties, 69% of HIV cases progressed to AIDS before receiving an 

HIV diagnosis (Florida Department of Health, 2016). In 2019, Miami-Dade and Broward 
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counties reported a combined total of 671 AIDS cases, representing 32% of the total for 

the state (Florida Department of Health, 2021e, 2021d). 

 Miami-Dade County occupies the southeastern portion of Florida and represents 

only 13.2% of its population. Yet, Miami-Dade County accounts for 23.7% of the state's 

total number of HIV-positive persons and leads the nation in new HIV infections each 

year. In 2015, Miami-Dade County had 26,042 people living with HIV/AIDS, 

representing 1% of the total population of Miami-Dade County. Miami-Dade County has 

the highest number of PLWHA in Florida (Centers for Disease Control and Prevention & 

Health Resources and Services Administration, 2016).   

In response to the county’s high rates of HIV, public health officials from local 

government, academia, and the health sector in Miami formed the Miami-Dade County 

HIV/AIDS Getting to Zero Task Force to address this pressing public health issue. The 

Florida Department of Health and the Miami-Dade County Mayor's Office entrusted the 

Task Force with the goal of ensuring 90% of Miami-Dade County residents living with 

HIV knew their status by 2020 (Escudero et al., 2019).  Among the key recommendations 

the Task Force developed was the implementation of routine HIV/STI testing in 

healthcare settings. Since then, Miami-Dade County has implemented universal, routine 

HIV testing in all adult patients (18 and older), including academics, hospitals, 

emergency departments, and primary care settings. In 2017, Jackson Memorial Hospital, 

the top provider of HIV diagnostics in Miami-Dade, oversaw nearly 800 targeted HIV 

tests annually in the emergency department before implementing routine testing. Notably, 

the hospital screened approximately 20,000 emergency department patients in the year 

following the implementation of routine testing (Escudero et al., 2019). 
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Linkage to HIV Care in Florida 

 As of 2019, the rate linkage to care in Florida has reached 79% among individuals 

diagnosed with HIV (Florida Department of Health, 2020b). Several factors may 

contribute to HIV care along the HIV care continuum, such as HIV testing sites, 

neighborhood factors, and personal characteristics. A study conducted by Trepka et al. in 

2018 found that 18.3% of the 9,000 Floridian study participants did not receive care 

within three months of HIV diagnosis (Trepka et al., 2018). Most people who tested 

positive for HIV in clinics in lower-income areas did not initiate treatment within three 

months of being diagnosed. Testing at HIV case management or HIV counseling centers 

revealed similar issues with linkage to care for those diagnosed with HIV. Study findings 

indicated that individuals receiving an HIV diagnosis in a hospital, or an outpatient 

facility had the highest likelihood of being linked to care, with over 90% of those people 

initiating care. Further, the study revealed that testing from clinics and blood banks in 

lower socioeconomic areas resulted in fewer people in these communities being linked to 

care, thus contributing to the interruption in the continuum of care (Trepka et al., 2018). 

Indeed, those who are tested at the local blood banks are more likely to be of lower 

socioeconomic status and uninsured or underinsured, limiting their access to a health care 

provider (Trepka et al., 2018).  

Miami-Dade County, the county with the most significant percentage of people 

living with HIV in Florida, had only 73% of the PLWH receiving care, lower than the 

state average of 79% (Florida Department of Health, 2021e). While 15.5% of Hispanics 

and 26% of Non-Hispanic Blacks living with HIV in Miami-Dade County were not 

linked to care, these rates were only slightly better than the state averages of 26% and 
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27% respectively (Florida Department of Health, 2021a, 2021b; Sullivan PS et al., 2020). 

Miami-Dade County has made strides to improve linkage to care by including rapid start 

programs recommended in the 2021 National Strategy. An intervention study of 41 newly 

diagnosed patients conducted by Rodriguez et al, implented an immediate HIV treatment 

program titled the Treatment and Response Treatment Program (TRRT). One of the aims 

of the TRRT program is to link those newly diagnosed with HIV to same-day treatment 

and care as quickly as possible, preferably within the first week of diagnosis. In this 

study, 91% of participants were linked to care and began ART, similar to other studies 

that also utilized a linkage navigator (Rodriguez et al., 2019).  Indeed, while various 

factors have been associated with linkage to care among PLWH in Florida, far less is 

known about how HIV-related stigma impacts linkage to care and how this may differ 

across race/ethnicity in this population.   

Retention in Care in Florida 

 In 2019, Florida’s retention in HIV care rate reached 72% among those living 

with HIV (Florida Department of Health, 2020b).  Similar to that of the national rates, 

recent research has shown the racial disparities in HIV care retention across the state. A 

2017 study of 65,735 cases from a diverse sample of Florida HIV surveillance records, 

found that Non-Hispanic Blacks were nearly 30% more likely to not be retained in care 

than non-Hispanic whites (Sheehan, Fennie, et al., 2017). The study corroborates the 

Florida Department of Health statistics, which found that among PLWH who are out of 

care, 49% are Non-Hispanic Black, and 24% were Hispanic compared to 25% of non-

Hispanic whites (Florida Department of Health, 2020a). A study conducted by Cyrus et 

al. found that Caribbean-born Non-Hispanic Blacks in Florida were less likely to be 
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retained in care than US-born Non-Hispanic Blacks, Hispanics, and Non-Hispanic 

Whites. The study suggests the disparity in retention in care may not fully be accounted 

for by race, but other cultural, socioeconomic, and immigration considerations (Cyrus et 

al., 2017). In South Florida, the majority of Non-Hispanic Blacks living with HIV 

originated from Haiti, whereas the Hispanics living with HIV are mostly from Cuba. 

Notably, due to differences in immigration policies, Cuban immigrants benefitted from 

social services and health care that were not available to Haitians. (Cyrus et al., 2017; 

Migration Policy Institute, 2020; Sheehan et al., 2015). 

 Over the past 5 years, the state of Florida has implemented several approaches in 

line with the National HIV/AIDS Strategy for the United States that aims to increase 

access to care and improve health outcomes for people living with HIV/AIDS (Florida 

Department of Health, 2016). In order to achieve this goal, Florida has developed an 

approach that included reducing barriers to linkage to care and increasing rates of 

retention in care. The State of Florida’s approach consisted of the following:  

"1) Assessing risk and protective factors to keeping PLWHs retained in/engaged 

in care. 2) Improving social media and marketing efforts to address the stigma 

associated with health care and explaining the benefits of beginning medical care 

immediately after diagnosis. 3) Promoting the HIV/AIDS hotline as an 

informational resource for PLWHs seeking entry or re-entry into medical care. 4) 

Expanding health care access points by working with community health centers 

and federally qualified health centers to identify new HIV medical care providers. 

5) Examining ways to streamline processes at the state and local level that pose 

barriers to linkage to and retention in care. 6) Providing training and resources to 
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private medical providers on how to link newly (Florida Department of Health, 

2016).”  

The implementation of this approach has yielded limited improvements with retention 

rates in Florida increasing by only 2% from 2017 to 2019 (Florida Department of Health, 

2020b). As such, there remains a critical need for the development of effective 

approaches that target the most vulnerable populations in Florida. There is previous 

evidence linking HIV-related stigma and the retention in care among PLWH in Florida. 

However, little is known about the impacts of distinct HIV-related stigma subtypes on 

retention in care and whether these associations may differ across race/ethnicity. 

Viral Suppression in Florida 

 Viral suppression is the final step in the HIV care continuum. In the State of 

Florida, only 68% of those diagnosed with HIV achieved viral suppression in 2019 

(Florida Department of Health, 2020b). Although the linkage and retention in care rates 

have remained relatively stable between 2017 and 2019, the viral suppression rates have 

improved by 5% within the same time span (Florida Department of Health, 2020b). Of 

particular concern, however, is that the racial disparities in viral suppression in Florida 

continue to widen. Only 62% of Non-Hispanic Black people diagnosed with HIV in 

Florida successfully achieved viral suppression compared to 76% of non-Hispanic whites 

in 2019 (Florida Department of Health, 2021f, 2021a). This is consistent with a 2017 

study that found Non-Hispanic Black people living with HIV in Florida were at increased 

odds of nonviral suppression (AOR 1.55, 95% CI 1.48–1.63) compared to non-Hispanic 

whites (Sheehan, Fennie, et al., 2017). Cyrus et al. also found that Caribbean-born Non-

Hispanic Blacks in Florida were less likely to reach viral suppression than US-born Non-
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Hispanic Blacks, Hispanics, and Non-Hispanic Whites (Cyrus et al., 2017). With regard 

to the Florida Hispanic population living with HIV, only 70% yield success rates for viral 

suppression (compared to 76% of non-Hispanic whites) (Florida Department of Health, 

2021b). Florida has a strong racial and ethnic diversity, but there are still disparities 

between groups when it comes to viral suppression (Cyrus et al., 2017; Sheehan, Fennie, 

et al., 2017). Florida must establish targeted strategies to address the increasing breaks 

along the HIV care continuum and identify the underlying causes. Hence it is important 

for more significant examination to be conducted concerning how stigma might 

particularly impact HIV outcomes among vulnerable populations including racial/ethnic 

minorities. 

HIV-Related Stigma  

Over the years, a considerable amount of research on HIV-related stigma has been 

built on the foundation developed by Erving Goffman. Goffman first conceptualized 

stigma as a “situation of the individual disqualified from full social acceptance” 

(Goffman, 1968). HIV-related stigma refers to the prejudice, discounting, discrediting, 

and discrimination directed toward people living with HIV (Hereck et al., 1998). HIV-

related stigma has been a critical issue since the inception of the AIDS epidemic in the 

1980s.  Indeed, much of the analysis of stigma and public health was developed because 

of the AIDS epidemic. In March 1983, the Center for Disease Control and Prevention 

(CDC) reported that four high-risk groups were likely to pose a threat to those who 

originally believed were not at risk for HIV infection (Fouron, 2013). "The Four H's" 

(homosexuals, heroin addicts, hemophiliacs, and Haitians) became a stigmatizing phrase 

describing the four populations most at risk during the AIDS epidemic (Marc et al., 
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2010). The stigmatization of these groups brought about enormous adverse social 

consequences. Homosexual men experienced immense amounts of social isolation and 

stigmatization due to the impact HIV had on this population at the start of the epidemic as 

well as the ill-informed notion that they brought the virus onto themselves.  In discussing 

the social hardships brought about the HIV/AIDS-related stigma Bayer (2008) states 

“AIDS-related stigma is a problem for all of society. It imposes severe hardships on the 

people who are its targets, and it ultimately interferes with treating and preventing HIV 

infection” (Bayer, 2008).  

The impact of HIV-related stigma has been undeniable, putting PLWH into hiding 

and refusing to be tested to avoid the stigmatization associated with the disease (Bayer, 

2008).  In his 1999 article, Herek wrote, 

“The widespread expectations of stigma, combined with actual experiences with 

prejudices and discrimination, exert a considerable impact on [people with HIV], 

their loved ones, and caregivers. It affects many of the choices [they] make about 

being tested and seeking assistance for their physical, psychological and social 

needs…Fearing rejection and mistreatment…[keeping] their seropositive status 

secret” (Herek, 1999).  

Although the advancement in treatment programs for HIV has dramatically 

improved the quality of life for patients, the weight of an HIV diagnosis carries 

substantial social impact and stigmatization. PLWH, especially youth, are at very high 

risk for internalizing HIV-related stigma and feelings of shame and avoidance of coping 

strategies (Bennett et al., 2016). These negative feelings about themselves contribute to 
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the disproportionate rate of depression among PLWH compared to the general population 

as well as impacting HIV outcomes (Algarin et al., 2021; Pearson et al., 2021).  

HIV Related Stigma Types 

Recent studies conceptualized HIV-related stigma as consisting of distinct types 

including internalized, anticipated, and enacted stigmas, as well as combinations of these 

types. Anticipated stigma refers to beliefs of experiencing future discrimination, 

stereotyping, or prejudice from others resulting from an individual’s serostatus 

(Earnshaw et al., 2013). Anticipated stigma has been associated with delays in HIV 

testing (Gamarel et al., 2018; Golub & Gamarel, 2013). Enacted stigma refers to previous 

experiences with discrimination, stereotyping, or prejudice from others (Earnshaw et al., 

2013). Enacted stigma has been associated with symptoms of depression and anxiety and 

has shown interruptions along the HIV care continuum (Algarin et al., 2020, 2021). 

Internalized stigma refers to negative feelings and beliefs about one’s own HIV-positive 

status (Earnshaw et al., 2013). Internalized stigma has been associated with lack of 

condom use, HIV testing, and ART nonadherence (Radcliffe et al., 2010; Smit et al., 

2012). Given that specific types of stigmas can have distinct impacts HIV health 

outcomes, an examination of their unique influences across the HIV care continuum in 

states highly affected by HIV is essential. Notably, the role that race/ethnicity may play 

in this association is also imperative.  

HIV Related Stigma and HIV Care Continuum 

HIV Related Stigma and Linkage to Care 

 The linkage of PLWH to health care services within one month of their HIV 

diagnosis is essential for successful HIV care. However, the impact that HIV stigma 
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plays in linkage to care merits more research attention. A study of 64 participants in 

South Africa conducted by Maughan-Brown et al. found that linkage to care was 

positively associated with willingness to disclose HIV status. However, linkage to care 

was negatively associated with internalized stigma (Maughan-Brown et al., 2019). 

Additionally, researchers from 14 clinical care sites in 2015 investigated 132 

geographically diverse, young, non-Hispanic Black, bisexual, and other MSM and found 

that negative self-image was inversely related to the likelihood of seeking treatment after 

diagnosis. Another study conducted in 2015 found that negative self-image has been 

inversely associated with seeking care after diagnosis (Hussen et al., 2015). Prior studies 

have similarly observed that HIV stigma acts as a barrier to timely linkage to care 

(Fortenberry et al., 2012). However, since linkage to care is a critical component of the 

HIV care continuum, more research is necessary to examine its association with HIV 

stigma, particularly among vulnerable and high-risk populations. An essential aspect of 

this dissertation is to address the limited amount of research examining the relationship 

between distinct aspects of HIV stigma types and linkage to care in Florida and the 

influence of race/ethnicity on that association.    

HIV Related Stigma and Retention in Care 

 HIV-related stigma has had a significant impact on retention in care of many 

PLWH. Healthcare providers have played a remarkably valuable role in the fight against 

the spread of HIV. However, recent studies have found that health providers may 

potentially be a source of HIV stigma towards many people seeking care. There is limited 

research investigating the attitudes, beliefs, and behaviors of HIV stigma among 

healthcare providers. A 2017 grounded theory study of 27 healthcare workers found that 
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HIV-related stigma may be rooted in historically derogatory representation of HIV and 

power inequalities (Davtyan et al., 2017). The article states that HIV-related stigma can 

be triggered by fear, poor clinical training, and limited exposure to PLWH. Prior studies 

confirm similar reports from PLWH experiencing stigmatizing behaviors, attitudes, or 

beliefs tended to differ by gender, religion, and category of provider. HIV stigma among 

health care providers have been found to be particularly present among non-Hispanic 

white male providers who had not received HIV stigma training in the last 12 months 

(Fredericksen et al., 2015; Stringer et al., 2016).  Previous studies have shown that over 

one-quarter of PLWH report feeling stigmatized within healthcare settings, including 

discriminatory measures, denial of services, and treatment refusal, as well as reports of 

physicians refusing to touch or examine the patient (Lindau et al., 2006; Schuster et al., 

2005; Wingood et al., 2007). The previously mentioned study conducted by Hussan et al. 

found that negative self-image was inversely associated with retention in care (OR=0.95; 

95% CI 0.91–0.99) (Hussen et al., 2015). This study highlights that those experiencing 

negative self-image had a higher likelihood of having a missed appointment in the last 

three months.  Overall, there remains a limited research base focused on understanding 

how distinct HIV-related stigma types may impact retention in care, as well as how 

race/ethnicity influences those associations. The present study addresses these questions 

in a diverse and representative sample of PLWH in Florida. 

HIV Related Stigma and Viral Suppression 

Much of the recent literature has assessed direct negative associations between 

stigma and viral suppression via decreased medication adherence (Rintamaki et al., 2006; 

Rueda et al., 2016; Vanable et al., 2006). Researchers have shown that every HIV-stigma 
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type has an inverse association with viral suppression. In a sample of 236 PLWH in 

Atlanta, Diiorio et al. found that the association between perceived stigma and ART 

adherence was mediated by self-efficacy. Specifically, perceived stigma eroded one’s 

confidence about adhering to a treatment regimen, which in turn undermined viral 

suppression (DiIorio et al., 2009). In a study conducted by Stirratt al., of 215 HIV-

positive patients who demonstrated poor adherence, researchers found that greater levels 

of HIV disclosure had a statistically significant association with ART adherence (Stirratt 

et al., 2006). Rao et al. concluded that internalized stigma may worsen symptoms of 

depression, such as fatigue and difficulties concentrating, which in turn could 

compromise one’s ability to adhere to a complex treatment regimen and thus fail to 

achieve viral suppression(Rao et al., 2012). Little is known about the impact of HIV-

related stigma on viral suppression among racial/ethnic minorities. A 2018 study on this 

mechanism among HIV-positive African American women found that HIV-related 

stigma was not only prevalent in this population, but those who experience higher levels 

of stigma are less likely to be virally suppressed (Lipira et al., 2019). Nevertheless, no 

studies to date have examined the impact of distinct HIV-related stigma types on viral 

suppression, and if these associations differ by race and ethnicity in Florida. 

Racial Disparities in HIV-Related Stigma Experiences and its Impact Across the HIV 

Care Continuum 

The concept of intersectionality is often used to assess HIV stigma, specifically 

with marginalized groups. Intersectionality is the analytical framework that assesses the 

overlapping social identities that impact an individual’s experiences of inequality. HIV-

related stigma is a social construct that is highly influenced by demographic identities. 
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Logie and colleagues assessed the importance of intersectionality in HIV-related stigma, 

examining HIV-related stigma across Hispanic ethnicity, as well as Asian, African, and 

Non-Hispanic Black identities (C. Logie et al., 2013; C. H. Logie et al., 2018; Loutfy et 

al., 2012).  Specifically, Loufty et al. conducted a study (n=1026) to assess the 

differences in reported HIV-related stigma experiences across race and ethnicity. Non-

Hispanic Black participants reported the highest rates of HIV-related stigma, followed by 

Hispanics, while Non-Hispanic White participants reported the lowest total stigma. In 

multivariate analysis, the interaction of gender and ethnicity was also highly significant: 

Non-Hispanic Black women and Asian/Latin-American/Unspecified men reported the 

highest stigma scores among persons living with HIV (Loutfy et al., 2012). These studies 

suggest increased levels of HIV-related stigma among people of color.  

Racial and ethnic disparities in the HIV care continuum have been well-

documented. Reducing these disparities has been a critical aim of the United States 

National HIV/AIDS Strategy. Despite the increase in persons in HIV care, today, there 

are fewer African Americans compared to non-Hispanic Whites that have achieved viral 

suppression. (Crepaz et al., 2018). The CDC indicates that African Americans may be 

less likely to maintain viral suppression and more likely to experience viral loads greater 

than 1,500 HIV RNA copies—a level that increases the risk for transmitting the virus 

(Crepaz et al., 2016, 2020). 

Swendeman et al. (2006) found that 89% of young people living with HIV 

reported experiencing perceived stigma. African Americans reported higher levels of 

social rejection and overall perceived stigma compared to non-Hispanic whites and 

Hispanics (Swendeman et al., 2006). These results suggest that viral suppression may be 
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more difficult among Non-Hispanic Blacks due to the more significant experience of 

stigma-related stress activating biological and psychological processes and 

socioeconomic conditions that lead to a decrease in linkage to care, retention in care, 

adherence to antiretroviral therapy, and viral suppression. A study of young non-Hispanic 

Black MSM, found that negative self-image was associated with not seeking care after 

HIV diagnosis and not maintaining medical appointments (Hussen et al., 2015). 

However, the study also found that ethnic identity affirmation and HIV-positive identity 

salience were positively associated with maintaining HIV care appointments. As such, 

the investigators concluded that ethnic identity may be an essential factor in the mental 

health of minority MSM living with HIV, and that mental health and primary care 

providers should aim to be culturally competent and work together to affirm the needs of 

this population. Likewise, healthcare providers must address issues related to negative 

self-perception associated with HIV stigma and examine changes in how patients 

perceive their HIV status overtime.  

It should also be noted that a study of Ryan White HIV/AIDS Program patients 

between 2010 to 2016 found that the historical gaps in viral suppression by race, 

ethnicity, and gender showed signs of closing in the United States (Mandsager et al., 

2018). Nonetheless, according to the National HIV Surveillance System (NHSS) data, 

fewer Non-Hispanic Blacks are consistently retained in HIV care compared to other 

racial groups, and Non-Hispanic Black males are shown to be less likely to remain in 

treatment compared to Non-Hispanic Black females (Centers for Disease Control and 

Prevention, 2021b). A cohort study conducted by Nance et al. (2018) analyzed 31,930 

HIV-positive patients across eight clinics in the United States. The researchers found that 
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viral suppression among participants increased from 32% in 1997 to 86% in 2015 (Nance 

et al., 2018). However, African Americans had higher odds of presenting with a 

detectable viral load (OR = 1.68 [CI, 1.57 to 1.80]). Viral suppression was also 8% lower 

among African Americans than non-Hispanic whites (Nance et al., 2018). Similarly, in a 

sample of 1809 HIV-positive adults, Simoni and colleagues (2012) found, that African 

Americans had significantly lower ART adherence compared to Hispanics [odds ratios 

(OR) = 0.72, P= 0.04] and non-Hispanic whites (OR = 0.60, P<0.001) (Simoni et al., 

2012). 

Chapter Summary 

 According to the current literature on HIV-related stigma and the HIV care 

continuum, specific HIV stigma types have a variety of impacts on HIV outcomes. In 

addition, the literature in this chapter addressed disparities between Non-Hispanic Black, 

Hispanic, and non-Hispanic white PLWH in Florida and the United States. Studies have 

shown that following an HIV diagnosis, people with negative perceptions of themselves 

are less likely to seek medical treatment. Further, there is evidence that HIV-related 

stigma may reduce the confidence of individuals with HIV to adhere to a treatment 

regimen, which, in turn, undermines the ability to remain in care and achieve viral 

suppression. HIV care continuum disparities among Non-Hispanic Blacks, Hispanics, and 

non-Hispanic whites continue to be increasingly problematic due in part to the stigma 

surrounding HIV infection and the lack of access to healthcare. The literature suggests 

that HIV-related stigma is greater among Non-Hispanic Black and Hispanic PLWH as 

compared to non-Hispanic white individuals. Several studies have been conducted 

examining personal stigma, negative self-image, and anticipated stigma on HIV care 
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outcomes. Still, no study has determined the impact of these distinct forms of stigma in a 

racially and ethnically diverse representative sample PLWH in Florida, a state that 

continues to yield disturbingly high rates of HIV incidence and mortality. This study fills 

a gap in the literature by providing a comprehensive analysis of the potential impacts of 

HIV-related stigma types on HIV care continuum outcomes and how they may differ 

based on race/ ethnicity among PLWH in Florida. 

 The findings from this study could aid in the development of culturally tailored 

interventions to decrease the stigma surrounding HIV in communities of color, as well as 

inform integrative psychotherapy and HIV treatment approaches that address the high 

prevalence of HIV-related stigma among marginalized populations. 
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Chapter III: METHODOLOGY 

 The overarching aim of the present study was to examine the associations 

between distinct types of HIV stigma and various outcomes across the HIV continuum of 

care, specifically, linkage to care, retention in care, and viral suppression. Furthermore, 

we examined whether these associations differed based by race/ethnicity. The 

investigation was conducted using a cross-sectional study design. There were three 

independent variables (personalized stigma, negative self-image, and anticipated stigma) 

and three dependent variables (linkage to care, retention in care, and viral suppression). 

The following research aims and hypotheses were pursued: 

Aims & Hypothesis 

• AIM 1: Examine the association between HIV-related stigma and linkage to care 

and if these associations differ across race/ethnicity. 

Hypothesis 1a: Higher levels of HIV stigma will be inversely associated with 

linkage to care among people living with HIV in Florida. 

Hypothesis 1b: Race/ethnicity will moderate the association between HIV stigma 

and linkage to care, whereby the relationship between HIV stigma and linkage to 

care will be stronger among non-Hispanic Blacks and Hispanics compared to non-

Hispanic whites. 

• AIM 2: Examine the association between HIV-related stigma and retention in care 

and if these associations differ across race/ethnicity. 

Hypothesis 2a: Higher levels of HIV stigma will be inversely associated with 

retention in care among people living with HIV in Florida. 
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Hypothesis 2b: Race/ethnicity will moderate the association between HIV stigma 

and retention in care, whereby the relationship between HIV stigma and retention 

in care will be stronger among non-Hispanic Blacks and Hispanics compared to 

non-Hispanic whites. 

• AIM 3: Examine the association between HIV-related stigma and viral 

suppression and if these associations differ across race/ethnicity. 

Hypothesis 3a: Higher levels of HIV stigma will be inversely associated with 

viral suppression among people living with HIV in Florida. 

Hypothesis 3b: Race/ethnicity will moderate the association between HIV stigma 

and viral suppression, whereby the relationship between HIV stigma and viral 

suppression will be stronger among non-Hispanic Blacks and Hispanics than non-

Hispanic whites. 

Study Design 

This study conducted secondary data analysis on data extracted from the 2015-

2017 Florida Medical Monitoring Project (MMP) and the Florida Department of Health 

Enhanced HIV/AIDS Reporting Systems (eHARS). The MMP is a CDC-funded project 

that monitors clinical and behavioral characteristics of HIV-infected adults receiving 

medical care in the United States (Centers for Disease Control and Prevention, 2015). 

The MMP uses a two-stage sampling design to develop annual representative estimates of 

the sociodemographic, behavioral, and clinical characteristics of people living with HIV 

in the United States (Beer et al., 2019). This survey was developed so that participating 

project areas can produce annual representative estimates of these characteristics among 

all PLWH in their state. In this study, we are using the Florida MMP survey. 
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The 2015-2017 Florida MMP uses a collection of about 30 facilities state-wide to 

recruit participants—31% of the facilities included were Ryan White funded. Fifty 

percent of the facilities were in South Florida, 33% were in Central Florida, and 17% 

were in North Florida. Eligible facilities included any outpatient facility that provided 

HIV medical care at the time of sampling. HIV medical care was defined as conducting 

CD4 or HIV viral load testing and providing prescriptions for ART medication to treat 

and manage HIV. The facilities include free-standing clinics, private physician offices, 

and hospital-affiliated clinics (Centers for Disease Control and Prevention, 2015b). The 

Florida International University and the Florida Department of Health Institutional 

Review Boards have approved the protocol of this study. 

Participants 

The eligibility criteria for the MMP included: confirmed HIV diagnosis via HIV 

viral load or CD4/cells/lL lab report, age ≥18 years, ability to complete a survey in 

English or Spanish, ability to provide informed consent and attended an HIV primary-

care visit at one of the sampled facilities within the year of data collection (Centers for 

Disease Control and Prevention, 2015b). The Florida MMP dataset included 910 

participants. However, 139 participants were removed due to missing data from the 

response and explanatory variables. The final unweighted sample for our study was 771 

participants. There were 89,889 participants in the final weighted sample. 

Data Collection 

The Medical Monitoring Project (MMP) data collection began with interviews of 

sampled persons by the MMP staff. Interviews were conducted with sampled 

participants, and a summary of their medical records was gathered (Centers for Disease 
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Control and Prevention, 2015b). The MMP staff also recorded medical record 

abstractions for participants with completed interviews who had received HIV care at 

eligible facilities. Participants were free to withdraw from the study at any point.  

The questionnaire included 23 modules that were administered in all project 

areas: Basic Demographics; Disability; Financial; HIV Testing Experiences; Never In 

Care; HIV Care; HIV Treatment and Adherence; General Medical Care; Intimate Partner 

Violence; Health Literacy; Depression and Anxiety; Sexual Behavior; Alcohol, Smoking, 

and Drug Use; Stigma and Discrimination, etc. (Centers for Disease Control and 

Prevention, 2015b). In addition, interview data were collected with computer-assisted 

personal interviewing (CAPI), using an interview application developed by the Centers 

for Disease Control and Prevention (CDC). In rare cases, interviews were conducted with 

paper forms in the event of technological failures. 

 The MMP interview took approximately 45 minutes to complete and was 

available in both English and Spanish. Data for the dissertation analysis combined annual 

Florida MMP and Enhanced HIV/AIDS Reporting System (eHARS) data from 2015 to 

2017 and were collected from June 2015 through the end of the 2017 data collection 

cycle in May 2018. To determine the associations between race/ethnicity, HIV-stigma, 

linkage to care, retention in care, and viral suppression, we focused on non-Hispanic 

Black, non-Hispanic White, and Hispanic participants because given the limited numbers 

of participants from other racial/ethnic groups in the study sample.  

Weighting and Data Security 

Data from the MMP were weighted according to known probabilities of selection 

in Florida. In addition, the data have been weighted to correct for person nonresponse and 
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post-stratified to the National HIV Surveillance System (NHSS) population totals by sex, 

race/ethnicity, and age. This study also used the eHARS dataset to collect additional 

information such as age, as well as our outcome variables, including linkage to care 

within 30 days, retention in care, and viral suppression.  

Data collected for MMP are subject to the CDC's Data Security and 

Confidentiality Guidelines for HIV, Viral Hepatitis, Sexually Transmitted Disease, and 

Tuberculosis programs. Several protocols have been developed at both the local and 

national levels to maintain data security, integrity, and confidentiality. No contact 

information is ever transmitted to the CDC regarding samples taken in the project area or 

nationally. MMP itself collects no direct personally identifiable information in its survey. 

Measures 

HIV-Related Stigma 

In our study, HIV stigma was assessed via the HIV Stigma Scale (Wright et al., 

2007).  This is a 10-item measure that utilizes a 5-point Likert scale as follows:  0= 

strongly disagree, 1=somewhat disagree, 2= neutral, 3=some-what agree, 4= strongly 

agree. Overall stigma scores ranged between 0 and 40. In addition, each subscale had a 

continuous sum score based on the number of items for the subscale. Internal consistency 

for each of the HIV-related stigma subscales was as follows: Personalized Stigma 

(=0.80), Anticipated Stigma (=0.61), and Negative Self-Image (=0.80). These 

internal consistency values are similar to previous studies using the Florida MMP dataset 

(R. Williams et al., 2020). A categorical measure was created for each stigma subscale 

using terciles for Personalized Stigma (0 = Low Personalized Stigma, 1 = Moderate 

Personalized Stigma, 2 = High Personalized Stigma) and Anticipated Stigma (0 = Low 
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Anticipated Stigma, 1 = Moderate Anticipated Stigma, 2 = High Anticipated Stigma). 

Due to the lack of range within the measure for Negative Self-Image we were unable to 

formulate a 3-level negative self-image variable. Therefore, we used the median value as 

cutoff to create a binary variable for negative self-image (0 = Low Negative Self-image 

Stigma, 1 = High Negative Self-Image Stigma).  

The HIV Stigma Scale, conceptualized by Wright and colleagues (2017), assesses 

aspects of HIV stigma consisting of “negative self-image,” “personalized stigma,” 

“disclosure concerns,” and “public attitude concerns” (Wright et al., 2007). Anticipated 

stigma refers to beliefs of discrimination, stereotyping, or prejudice from others in the 

future resulting from an individual’s serostatus (Earnshaw et al., 2013). Enacted stigma 

refers to previous experiences with discrimination, stereotyping, or prejudice from others 

(Earnshaw et al., 2013). Internalized stigma refers to negative feelings and beliefs about 

themselves having HIV (Earnshaw et al., 2013). In the present study, internalized HIV 

stigma was operationalized using the Negative Self-Image subscale. Enacted stigma was 

operationalized using the Personalized Stigma subscale. Public Attitudes and Disclosure 

concerns surrounding HIV are operationalized as Anticipated Stigma (R. Williams et al., 

2020). 

Demographics:  Individual participant characteristics were obtained from the 

Basic Demographics section of the MMP and eHARS survey. All the variables in the 

MMP were based on self-reported measures. This section included variables such as age 

(18-34, 35-49, 50+), education, race/ethnicity, gender, and marital status. 

The following items were selected for analysis: 
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Age:  Age at time of MMP participation was calculated using eHARS data and the 

year of MMP participation. In order to compare our results with those of previous 

research, we categorized our age variable according to previous research findings (Brown 

et al., 2018; T. J. Cunningham, 2019; Ssebutinde et al., 2018). The item was recoded as 0 

= 18-35, 1 = 35-49, 2 = 50+. 

Education: Participants were asked to report their highest level of education 

completed.  Response options included: 1 = Never attended School, 2 = Grades 1-8, 3 = 

Grades 9-11, 4 = Grade 12 or GED, 5 = Some college, Associate's degree, or technical 

degree, 6 = Bachelor's degree, 7 = Any post-graduate studies.  This variable was recoded 

into a binary variable as follows: 0 = High School/GED or less, 1 = Some College or 

greater. 

Ethnicity: Participants were asked, “Do you consider yourself to be of Hispanic, 

Latino/a, or Spanish origin?”  The item was coded 0 = No, 1 = Yes. This variable was 

recoded and combined with the race item to create a race/ethnicity variable. See item 

below. 

Race: Participants were asked, “Which racial group or groups do you consider 

yourself to be in? You may choose more than one option.”  Five racial categories were 

provided as response options: American Indian or Alaska Native, Asian, Black or African 

American, Native Hawaiian or Other Pacific Islander, and White. Each item was coded as 

0 = No, 1 = Yes.  For the present study, the variable was recoded and combined with our 

previously mentioned Hispanic ethnicity item to create a race/ethnicity as follows: 0 = 

Non-Hispanic White, 1 = Non-Hispanic Black or African American, 2 = Hispanic.  
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Gender: Participants were asked, “Do you consider yourself to be male, female, or 

transgender?” The item was coded as 1 = Male, 2 = Female, 3 = Transgender.   For the 

analysis, we excluded those who identified as “Transgender” due to few responses. The 

final dichotomous variable was recoded as 0 = Male, 1 = Female. 

Sexual orientation: Participants were asked, “Do you think of yourself as (Lesbian or 

gay, Straight, Bisexual, Something else)?” The item was coded as 1= Lesbian or gay, 2 = 

Straight, 3 = Bisexual, 4 = Something else. We collapsed “Something Else”, “Lesbian or 

gay”, and “Bisexual” into “Not Heterosexual”, as done in previous studies using the 

Florida MMP dataset (R. Williams et al., 2020).  This variable was recoded as 0 = 

Heterosexual, 1 = Not Heterosexual. 

Household Income:  Participants were asked to report combined monthly or yearly 

household income from all sources before taxes.  Response options were coded as 

follows: 1 = $0 to $416 per month or $0 to $4,999 per year, 2 = $417 to $833 per month 

or $5,000 to $9,999 per year, 3 = $834 to $1041 per month or $10,000 to $12,499 per 

year, 4 = $1042 to $1249 per month or $12,500 to $14,999 per year, 5 = $1250 to $1666 

per month or $15,000 to $19,999 per year, 6 = $1667 to $2083 per month or $20,000 to 

$24,999 per year, 7 = $2084 to $2499 per month or $25,000 to $29,999 per year, 8 = 

$2500 to $2916 per month or $30,000 to $34,999 per year, 9 = $2917 to $3333 per month 

or $35,000 to $39,999 per year, 10 = $3334 to $4166 per month or $40,000 to $49,999 

per year, 11 = $4167 to $4999 per month or $50,000 to $59,999 per year, 12 = $5000 to 

$6249 per month or $60,000 to $74,999 per year, 13 = $6250 or more per month or 

$75,000 or more per year.  



53 

 

 This variable was recoded dichotomously based on the poverty line cut-off. 

According to the HHS Poverty Guidelines, the poverty line for household income for 

2015, 2016, and 2017 ranged from $24,250 (2015) to $24,600 (2017) (U.S. Department 

of Health and Human Services, 2021b). As such, we made our poverty line cut off at 

“$1667 to $2083 per month or $20,000 to $24,999 per year” for the analysis. Each 

category at and below, “$1667 to $2083 per month or $20,000 to $24,999 per year,” was 

collapsed and coded as 0= At/Below Poverty level. Each category above “$1667 to $2083 

per month or $20,000 to $24,999 per year” was coded as 1=Above Poverty level. 

Health Insurance Coverage:  The following items regarding health insurance 

coverage were recoded to create one variable in the analysis to control for health 

insurance coverage. Participants were asked: “During the past 12 months, have you had 

any of the following types of insurance or other coverage for any type of healthcare?”. 

The response options were coded as 0 = No, 1 = Yes. The items were recoded into a 

variable to include all the health insurance coverage items. The variables “Did you have 

private health insurance?” and “Did you have any other insurance?”  were recoded as 0 

= Private Insurance. The variables “Did you have Medicaid?”, “Did you have 

Medicare?”, “Did you have coverage through Ryan White HIV/AIDS Program or AIDS 

Drug Assistance Program, also called ADAP?”, “Did you have Tricare or 

CHAMPUS/CHAMPVA?”, “Did you have Veterans Administration coverage?”, and 

“Did you have city, county, state or other publicly funded insurance, not including 

Medicaid?” were recoded as  1 = Public Insurance. 
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Substance Use 

Alcohol misuse: Participants were asked, “During the past 30 days, on how many 

days did you have 5 or more alcoholic drinks in one sitting?” The item was recoded from 

a continuous variable to a dichotomous variable with 0 = “No alcohol misuse” if 

participants reported no days of having five or more drinks in one sitting and 1 = 

“alcohol misuse” if participants reported at least one day of having five or more drinks in 

one sitting (SAMSHA, 2019). 

 Non-injection drug use:  Participants were asked, “During the past 12 months, 

did you use any non-injection drugs?” The item was coded as 0 = “No”, 1 = “Yes” 

Outcomes of Interest 

The outcomes of interest in this study include linkage to care, retention in care, 

and viral suppression. We matched the year each participant completed the MMP survey 

with their linkage to care, retention in care, and viral suppression data from that same 

year derived from the eHARS dataset.  

Linkage to care was defined as evidence of an HIV laboratory test (HIV viral load 

or CD4/cells/lL) within 30 days of the HIV diagnosis. This variable was calculated by 

FDOH and measured in the eHARS data as “Linked to care in 30 days of HIV diagnosis” 

and coded as 0 = No and 1 = Yes.  

Retention in care was defined as documented evidence of CD4 or viral load lab 

results of two outpatient HIV visits at least 90 days apart in the past 12 months. Retention 

in care was measured in the eHARS data as “2 or more HIV medical visits/labs 3 mo. 

apart in [Survey Year]”. This variable was coded as 0 = No 1 = Yes.  
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Viral suppression was referred to as someone with an HIV RNA level of ≤ 200 

copies per milliliter at measurement or undetectable. This variable was measured in the 

eHARS data as “Has a suppressed VL (<200 copies/mL) on the last VL in [Survey 

Year]”. This variable was coded as 0 = No and 1 = Yes. 

Data Analysis 

 The data was cleaned and managed in SPSS version 25. All descriptive analyses 

and dummy variables were performed using SPSS version 25 as well. The binary logistic 

analysis was analyzed using SAS version 9.5. The descriptive analysis was conducted to 

describe the study population and assess the study variables' distribution. Descriptive 

statistics, including means, standard deviations, frequencies, and proportions, were 

generated for all continuous and categorical variables of interest. Multicollinearity was 

also assessed using variance inflation factor (VIF) and tolerance values. According to 

literature, there is no formal cutoff for tolerance and VIF, however, tolerance values less 

than 0.2 may indicate collinearity, and VIF values above 2.5 in logistic regression may 

also indicate collinearity problems (Senaviratna & A. Cooray, 2019). Our variance 

inflation factor values were less than 1.6, and tolerance levels were all greater than 0.6 to 

rule out multicollinearity. Sample characteristics were stratified by race/ethnicity and 

HIV outcome (linkage to care, retention in care, and viral suppression). Using Chi-Square 

tests to compare proportions, we were able to carry out comparisons between groups. A 

binary logistic regression analysis was performed to identify significant associated risk 

factors. Binary logistic regression is used under the assumptions of binary responses, 

independent observations, little or no multicollinearity, linearity of independent variables 

and log odds, as well as a large sample size (Stoltzfus, 2011). 
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Bivariate regression analysis of all key variables, including predictors of interest 

and covariates, were conducted to show the associations of each unique variable on 

linkage to care, retention in care, and viral suppression in the unadjusted models. To be 

selected for the adjusted model, the unadjusted model p-value was set to 0.2. The 

predictors of interest were the following: Personalized HIV stigma, Negative Self-image, 

and Anticipated Stigma. We calculated the adjusted models based on the above outcomes 

and predictors based on demographic characteristics and risk factors. Results are shown 

in Tables 2-4. To be considered statistically significant in the adjusted model, the p-value 

was set at p < 0.05.  

A sampling weight is used in the study to provide a representative sample of the 

people living with HIV in Florida. Therefore, the findings from this study were 

generalizable to the State of Florida during the survey periods from June 2015 through 

May 2018. We tested for model fit by using the Hosmer and Lemeshow Goodness-of-Fit 

Test. We re-measured the Hosmer and Lemeshow Goodness-of-Fit Test using 

unweighted data in instances where the weighted sample presented an issue. If the p-

value>0.05, then the model was considered not a good fit for the data. We also created 

ROC curves and calculated the Area Under the Curve (AUC) to further determine if the 

models were not a poor fit for the data. The possible values for AUC from 0.5 (no 

diagnostic ability) to 1 (perfect diagnostic ability) (NCSS, 2021). 
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Chapter IV: RESULTS 

 This study examined the relationship between HIV-related stigma and outcomes 

along the HIV care continuum, including linkage to care, retention in care, and viral 

suppression, as well as the moderating effects of race/ethnicity on those associations. The 

study was conducted using weighted cross-sectional datasets from the 2015-2017 

Medical Monitoring Project. We used binary logistic regression models due to the binary 

HIV care continuum responses. The unadjusted bivariate regression models examined the 

associations between distinct HIV-related stigma subtypes, and outcomes of interest. We 

also accessed for key covariates that influenced our outcomes of interest. In adjusted 

models, we included covariates that were significant at p-value <0.2 in the bivariate 

analysis. Interaction effects between race/ethnicity and each of the three HIV related 

stigmas on HIV care continuum outcomes were tested. Based on the results of the 

interaction analyses, subsequent models stratified by race/ethnicity were estimated.  

Descriptive Characteristics 

 The study sample consisted of n=771 and a weighted sample of 89,889 

representing the HIV population across Florida from 2015-2017. We assessed for 

multicollinearity across all key predictors (HIV-related stigmas: negative self-image, 

personalized stigma, and anticipated stigma).  Based on the obtained values for tolerance 

and VIF, it was concluded that there was no multicollinearity across key predictors.  As 

such, the three stigma types were included simultaneously in the logistic regression 

modes.  Among respondents, 70.3% identified as male, and 29.7% as female. Those who 

identified as transgender were removed from the analysis due to the small sample size. 

Most of our sample was over the age of 50 (59.2%), non-Hispanic Black (50.0%), 
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heterosexual (60.8%), and used public health insurance (62.5%). Most of our sample 

reported no binge drinking (87.4%) and no non-injected drug use (73.0%). The 

distributions of the weighted sample across the distinct HIV-related stigma variables 

were as follows: For personalized stigma, 25.9% reported high levels, 34.1% moderate, 

and 39.9% low levels of personalized stigma. For negative self-image, 34.0% reported 

high levels of negative self-image, and 66.0% reported low levels of negative self-image 

stigma. There was no moderate level of negative self-image due to the lack of range of 

the variable. We used the median value for the continuous negative self-image variable to 

determine the ranges in formulating a binary (high/low) variable. For anticipated stigma, 

32.1% reported high levels of anticipated stigma, 30.0% reported moderate levels of 

anticipated stigma, and 32.1% reported low levels of anticipated stigma. From the 

weighted sample, only 34.1% of respondents were linked to HIV care within 30 days 

after initial diagnosis, 83.5% of respondents were retained in care, and 73.0% of 

respondents were virally suppressed. The sample demographics stratified by linkage to 

care, retention in care, and viral suppression are presented in Table 1. 

AIM 1: Logistic regression of HIV related stigma on Linkage to Care 

Personalized stigma  

Results from the unadjusted logistic models indicated that those reporting high 

levels of personalized stigma (compared to low personal stigma) (OR=1.002, CI: [0.968, 

1.037], p=0.921) were not significantly different in linking to care within 30 days of 

initial HIV diagnosis. However, those reporting moderate levels of personalized stigma 

(compared to low personalized stigma) (OR= 0.838, CI: [0.812, 0.866], p=<0.001) were 

less likely to be linked to care within 30 days of diagnosis. The adjusted model controlled 
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for the following socioeconomic variables that were significant in the unadjusted model 

(age, race/ethnicity, household income, education, gender, sexual orientation, and health 

insurance), substance use (non-injected drug use and binge drinking). Given that there 

was no collinearity evident between HIV-related stigma subtypes, we adjusted for 

negative self-image and anticipated stigma when assessing personalized stigma. In the 

final adjusted model, there was no significant association between high levels of 

personalized stigma (compared to low personalized stigma) (AOR=1.007, CI: [0.969, 

1.046], p=0.583) and linkage to care within 30 days of initial HIV diagnosis. Those with 

moderate levels of personalized stigma (compared to low personalized stigma) 

(AOR=0.795, CI: [0.768, 0.822], p=<0.001) remained significantly less likely to be 

linked to care within 30 days of diagnosis. 

Negative self-image  

Results for the unadjusted logistic models found that those reporting high levels 

of negative self-image (compared to low negative self-image) (OR=1.185, CI: [1.151, 

1.220], p=<0.001) were significantly more likely to be linked to care within 30 days of 

diagnosis. Given that there was no collinearity evident between HIV-related stigma 

subtypes, we adjusted for personalized stigma and anticipated stigma when assessing 

negative self-image. In the final adjusted model, those with high levels of negative self-

image (compared to low negative self-image stigma) (AOR=1.242, CI: [1.206, 1.286], 

p=<0.001) remained significantly more likely to be linked to care within 30 days of initial 

HIV diagnosis. 
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Anticipated stigma 

Results from the unadjusted logistic models indicated that those with moderate 

levels of anticipated stigma (compared to low anticipated stigma) (OR= 1.113, CI: 

[1.077, 1.151], p=<0.001) were significantly more likely to be linked to care within 30 

days of diagnosis. However, those reporting high levels of anticipated stigma (compared 

to low anticipated stigma) (OR=1.011, CI: [0.978, 1.045], p=0.528) were not 

significantly different in linking to care within 30 days of initial HIV diagnosis. Since 

there was no collinearity evident between HIV-related stigma subtypes, we adjusted for 

negative self-image and personalized stigma when assessing anticipated stigma. The final 

adjusted model revealed that those with high levels of anticipated stigma (compared to 

low anticipated stigma) (AOR=1.061, CI: [1.021, 1.102], p=0.003) and moderate levels 

of anticipated stigma (compared to low anticipated stigma) (AOR=1.197, CI: [1.156, 

1.239], p=<0.001) were more likely to be linked to care within 30 days of initial HIV 

diagnosis.  

 Individuals who identified as between the ages of 18-34 (compared to 35-49) 

(AOR=1.011, CI:[0.965, 1.058], p=<0.001), Black (compared to White) (AOR=1.083, 

CI:[1.043, 1.125], p=<0.001), Hispanic (compared to White) (AOR=1.297, CI: [1.245, 

1.351], p=<0.001), not heterosexual (compared to heterosexual) (AOR=1.441, CI: [1.391, 

1.493], p=<0.001), and having 5 or more drinks in a day in the last 30 days (compared to 

no binge drinking) (AOR=1.442, CI: [1.379, 1.508], p=<0.001) all had significantly 

greater odds of being linked to care within 30 days of initial HIV diagnosis. Individuals 

who identified as female (compared to male) (AOR=0.870, CI: [0.838, 0.903], 

p=<0.001), had a high school/GED or less education (compared to Some College or 
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More) (AOR=0.927, CI: [0.898, 0.956], p=<0.001), reported non-injected drug use in 

past 12 months (compared to no non-injected drug use) (AOR=0.784, CI: [0.758, 0.810], 

p=0.001) were less likely to be linked to care within 30 days of initial HIV diagnosis. 

Poverty level, insurance type, and ages 50 years and over were not significantly 

associated with linkage to care within 30 days of diagnosis. Findings were reported in 

Table 2. We created a ROC curve and the Area Under the Curve = 0.5956, which 

identified the model’s predictive ability to be correct nearly 60% of the time. The Hosmer 

and Lemeshow Goodness-of-Fit Test χ2 p=0.271, indicated the model was not a poor fit 

for the data.  

Racial/ethnic disparities in linkage to care within 30 days of diagnosis 

 From 2015-2017, the proportion of cases not linked to care within 30 days of 

diagnosis was higher among Non-Hispanic Blacks (68.7%) compared to Hispanics 

(59.8%) and non-Hispanic whites (65.7%). We examined the interaction between 

race/ethnicity and the three stigma types to determine moderating effects and whether 

subsequent analyses should be stratified by race/ethnicity. Specifically, we examined 

multiple race/ethnicity × HIV-related stigma subtype interactions to explore whether the 

relationship between HIV-related stigma subtypes and linkage to care within 30 days of 

diagnosis differed based on race/ethnicity. The interactions were found to be statistically 

significant for the moderation effect on the relationship between linkage to care within 30 

days and HIV-related stigma variables (race/ethnicity × personalized stigma [p<0.0001, 

χ2=271.47], race/ethnicity × negative self-image [p=0.001, χ2=17.36], and race/ethnicity 

× anticipated stigma [p<0.001, χ2=1296.03]) and presented in Table 2. Results indicated 

significant moderating effects of race/ethnicity across all examined interactions.  
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Based on findings from the moderation analyses, subsequent models stratified by 

race/ethnicity were conducted.  All covariates in the unstratified models were included in 

the subsequent stratified models (see Table 5). Results showed that non-Hispanic whites 

with high levels of personalized stigma were less likely to be linked to care (AOR=0.857, 

CI: [0.796-0.923], p<.0001). Conversely, high levels of personalized stigma were 

associated with an increased likelihood of being linked to care within 30 days of 

diagnosis among non-Hispanic Blacks and Hispanics (AOR=1.216, CI: [1.149-1.287], 

p<.0001; AOR=1.247, CI: [1.137-1.369], p<.0001, respectively). Moderate levels of 

personalized sigma (compared to low personalized stigma) were associated with a 

decreased likelihood of being linked to care among non-Hispanic Blacks and Hispanics 

(AOR=0.785, CI: [0.785-0.827], p<.0001; AOR=0.606, CI: [0.559-0.657], p<.0001, 

respectively), with no significant associations among non-Hispanic whites.  

As displayed in Table 5, high levels of negative self-image were associated with a 

greater likelihood of being linked to care among non-Hispanic whites and non-Hispanic 

Blacks (AOR=1.328, CI: [1.248-1.413], p<.0001; AOR=1.120, CI: [1.068-1.175], 

p<.0001, respectively). However, no significant associations between high levels of 

negative self-image and being linked to care were found among Hispanic (AOR=0.935, 

CI: [0.861-1.015], p=0.109). Additionally, high levels of anticipated stigma were 

associated with an increased likelihood of being linked to care among non-Hispanic 

whites and non-Hispanic Blacks (AOR= 1.140, CI: [1.055-1.232], p=0.0009; AOR= 

1.318, CI: [1.245-1.396], p=<.0001, respectively). Conversely, high levels of anticipated 

stigma were associated with a decreased likelihood of being linked to care among 

Hispanics (AOR= 0.816, CI: [0.748-0.889], p=<.001). Moderate levels of anticipated 
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stigma (compared to low anticipated stigma) were also associated with a higher 

likelihood of being linked to care among non-Hispanic whites and non-Hispanic Blacks 

(AOR= 1.107, CI: [1.040-1.178], p=0.001; AOR= 2.346, CI: [2.216-2.484], p=<.001) and 

with a lower likelihood of being linked to care among Hispanics (AOR= 0.387, CI: 

[0.357-0.420], p=<.001).  

AIM 2: Logistic regression of HIV related stigma on Retention in Care 

Personalized stigma  

Results from the unadjusted logistic models found a greater likelihood of being 

retained in care among those reporting high levels of personalized stigma (compared to 

low personalized stigma) (OR=1.951, CI: [1.859, 2.049], p=0.001). Additionally, those 

reporting moderate levels of personalized stigma (compared to low personalized stigma) 

(OR= 1.134, CI: [1.090, 1.180], p=<0.001) were significant more likely to be retained in 

HIV care. The adjusted model controlled for the following socioeconomic variables that 

were significant in the unadjusted model (age, race/ethnicity, household income, 

education, gender, sexual orientation, and health insurance), and substance use (non-

injected drug use and binge drinking). Since there was no collinearity between HIV-

related stigma subtypes, we adjusted for negative self-image and anticipated stigma when 

assessing personalized stigma. In the final adjusted model, high levels of personalized 

stigma (compared to low personalized stigma) (AOR=2.030, CI: [1.919, 2.148], 

p=<0.001) and moderate levels of personalized stigma (compared to low personalized 

stigma) (AOR=1.570, CI: [1.501, 1.643], p=<0.001 remained significantly associated 

with greater odds of being retained in care. 

Negative self-image 
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 Results from the unadjusted logistic models revealed that those reporting high 

levels of negative self-image (compared to low negative self-image) (OR=0.874, CI: 

[0.842, 0.906], p=<0.001) were less likely to be retained in HIV care. The adjusted model 

controlled for socioeconomic variables (age, household income, education, gender, 

sexual orientation, and health insurance) and substance use (non-injected drug use and 

benign drinking). Given that no collinearity was evident between HIV-related stigma 

subtypes, we adjusted for personalized stigma and anticipated stigma when assessing 

negative self-image. In the final adjusted model, high levels of negative self-image 

(compared to low negative self-image stigma) (AOR=0.876, CI: [0.876, 0.915], 

p=<0.001) remained significantly associated with a decreased likelihood of being 

retained in care. 

Anticipated stigma 

Results from the unadjusted logistic models indicated that those reporting high 

levels of anticipated stigma (OR=0.484, CI: [0.463, 0.507], p=<0.001) and moderate 

levels of anticipated stigma (OR= 0.476, CI: [0.455, 0.498], p=<0.001) (compared to low 

anticipated stigma) were less likely to be retained in HIV care. Since there was no 

collinearity between HIV-related stigma subtypes, we adjusted for personalized stigma 

and negative self-image when assessing anticipated stigma. In the final adjusted model, 

high levels of anticipated stigma (compared to low anticipated stigma) (AOR=0.500, CI: 

[0.474, 0.527], p=<0.001) and moderate levels of anticipated stigma (compared to low 

anticipated stigma) (AOR=0.520, CI: [0.495, 0.547], p=<0.001) remained significantly 

associated with a decreased odds of being retained in care. 
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 A greater likelihood of being retained in HIV care was found among those who 

identified as female (compared to male) (AOR=1.226, CI: [1.167,1.288], p=<0.001), 

Hispanic (compared to White) (AOR=1.727, CI:[1.607, 1.858], p=<0.001), not 

heterosexual (compared to heterosexual) (AOR=1.199, CI:[1.140, 1.260], p=<0.001), 

living above poverty level (compared to at/below poverty level) (AOR=1.133 (1.079, 

1.189), and having public insurance (compared to private insurance) (AOR=3.799, CI: 

[3.628, 3.980], p=<0.001).  

A decreased likelihood of being retained in HIV care was found among those who 

identified as between the ages of 18-34 (compared to 35-49) (AOR=0.531, CI: [0.498, 

0.567], p=<0.001), 50 years or older (compared to 35-49) (AOR=0.493, CI: [0.468, 

0.519], p=<0.001), had a high school/GED (compared to some college or more) 

(AOR=0.399, CI: [0.382, 0.417], p=<0.001), were Black (compared to White) 

(AOR=0.499, CI: [0.473, 0.526], p=<0.001), reported non-injected drug use in past 12 

months (compared to no non-injected drug use) (AOR=0.573, CI: [0.549, 0.599], 

p=0.001), and reported binge drinking in the last 30 days (compared to no binge 

drinking) (AOR=0.644, CI: [0.606, 0.683], p=<0.001). Findings were reported in Table 3. 

We created a ROC curve and the Area Under the Curve = 0.730, indicating the model’s 

predictions may be correct nearly 73% of the time. The unweighted Hosmer and 

Lemeshow Goodness-of-Fit Test χ2 p=0.262, indicated the model was not a poor fit for 

the data. We used the unweighted Hosmer and Lemeshow Goodness-of-Fit Test because 

this test does not work properly for sample sizes over 25,000 (Yu et al., 2017).  
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Racial/ethnic disparities in Retention in Care 

 From 2015-2017, the proportion of cases not retained in care was higher among 

non-Hispanic Blacks (22.7%) compared to Hispanics (6.4%) and non-Hispanic whites 

(13.2%). We examined three interactions to determine whether models should be 

stratified by race/ethnicity. Specifically, we explored multiple race/ethnicity × HIV-

related stigma subtype interactions to explore whether the relationship between HIV-

related stigma subtypes and retention in care differed based on race/ethnicity. The 

interactions were found to be statistically significant for the moderation effect on the 

relationship between retention in care and HIV-related stigma variables (race/ethnicity × 

personalized stigma [p<0.0001, χ2=560.80], race/ethnicity × negative self-image 

[p<0.0001, χ2=162.63], and race/ethnicity × anticipated stigma [p<0.0001, χ2=210.95]). 

The race/ethnicity-stratified model also controlled for all covariates included in the non-

stratified models.  

Stratified analysis by race/ethnicity are presented in Table 5. Results indicated 

high levels of personalized stigma were associated with higher likelihood of retention in 

care across all racial-ethnic groups. However, the association was substantially stronger 

among non-Hispanic whites (AOR=6.077, CI: [5.215-7.115] p<.001), compared to non-

Hispanic blacks (AOR=1.394, CI: [1.304-1.492], p<.0001), and Hispanics (AOR=1.660, 

CI: [1.197-2.314], p=0.003).  Moderate levels of personalized stigma (compared to low 

personalized stigma) were also associated a higher likelihood of retention in care across 

all racial-ethnic groups, but with a greater likelihood among non-Hispanic whites 

(AOR=2.879, CI: [2.621-3.166], p<.001), compared to non-Hispanic blacks AOR=1.132, 

CI: [1.070-1.198], p<.0001), and Hispanics (AOR=1.449, CI: [1.176-1.787], p=0.001). 
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As seen in Table 5, substantial differences across race ethnicity were found in the 

association between high levels of negative self-image (compared to low negative self-

image) and retention in case whereby high levels of negative self-image were associated 

with a higher likelihood of being retained in care among Hispanics (AOR=7.199, CI: 

[5.642-9.258], p<0.001) and to a lesser degree among non-Hispanic whites (AOR=1.149, 

CI: [1.037-1.274], p=0.008). Conversely, non-Hispanic Blacks with high levels of 

negative self-image were found to have a lower likelihood of being retained in care 

(AOR=0.651, CI: [0.617-0.686], p<0.001). Additionally, high levels of anticipated stigma 

(compared to low anticipated stigma) were associated with a lower likelihood of being 

retained in care across all racial-ethnic groups (non-Hispanic whites: AOR= 0.740, CI: 

[0.651-0.841], p=<.001; non-Hispanic Blacks: AOR= 0.475, CI: [0.445-0.507], p=<.001; 

Hispanics: AOR= 0.681, CI: [0.520-0.893], p=0.005). Moderate levels of anticipated 

stigma (compared to low anticipated stigma) were also associated with a lower likelihood 

of being retained in care among non-Hispanic whites, non-Hispanic Blacks, and 

Hispanics (AOR= 0.687, CI: [0.627-0.753], p<0.001; AOR= 0.475, CI: [0.444-0.508], 

p=<.001; AOR= 0.223, CI: [0.185-0.268], p=<.001, respectively).  

AIM 3: Logistic regression of HIV related stigma on Viral Suppression 

Personalized stigma 

 Results from the unadjusted logistic models revealed that those reporting high 

levels of personalized stigma (OR=1.089, CI: [1.049, 1.130], p=0.001) and moderate 

levels of personalized stigma (OR= 1.135, CI: [1.097, 1.175], p=<0.001) were both at 

significantly increased odds of being virally suppressed (compared to low personalized 

stigma). The adjusted model controlled for the following socioeconomic variables that 
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were significant in the unadjusted model (age, race/ethnicity, household income, 

education, gender, sexual orientation, and health insurance), and substance use (non-

injected drug use and binge drinking). Since there was no collinearity between HIV-

related stigma subtypes, we adjusted for negative self-image and anticipated stigma when 

assessing personalized stigma. In the final adjusted model, both high levels of 

personalized stigma (AOR=1.430, CI: [1.370, 1.493], p=<0.001) and moderate levels of 

personalized stigma (AOR=1.468, CI: [1.414, 1.525], p=<0.001) (compared to low 

personalized stigma) remained significant with having a suppressed viral load. 

Negative self-image 

 Conversely, findings from the unadjusted logistic models found that those 

reporting high levels of negative self-image (compared to low negative self-image) 

(OR=0.690, CI: [0.670, 0.712], p=<0.001) were at significantly decreased odds of being 

virally suppressed. The adjusted model controlled for socioeconomic variables (age, 

household income, education, gender, sexual orientation, and health insurance) and 

substance use (non-injected drug use and benign drinking). Since there was no 

collinearity between HIV-related stigma subtypes, we adjusted for personalized stigma 

and anticipated stigma when assessing negative self-image. In the final adjusted model, 

high levels of negative self-image (compared to low negative self-image stigma) 

(AOR=0.673, CI: [0.673, 0.697], p=<0.001) were significantly associated with a 

decreased likelihood of having a suppressed viral load. 

Anticipated stigma 

Findings from the unadjusted logistic models indicated significantly decreased 

odds of being virally suppressed among those reporting high levels (OR=0.648, CI: 
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[0.625, 0.671], p=<0.001) and moderate levels of anticipated stigma (OR= 0.842, CI: 

[0.811, 0.873], p=<0.001) (compared to low anticipated stigma). Given that there was no 

collinearity evident between HIV-related stigma subtypes, we adjusted for personalized 

stigma and negative self-image when assessing anticipated stigma. In the final adjusted 

model, high levels of anticipated stigma (compared to low anticipated stigma) 

(AOR=0.943, CI: [0.904, 0.983], p=0.006) remained significantly associated with 

decreased odds of being virally suppressed, whereas moderate levels of anticipated 

stigma (AOR=1.00, CI: [0.0.961, 1.041], p=<0.991) did not. 

 Increased odds of being virally suppressed were found among individuals who 

identified as Hispanic (compared to White) (AOR=1.779, CI: [1.682, 1.883], p<0.001), 

not heterosexual (compared to heterosexual) (AOR=1.185, CI: [1.137, 1.234], p<0.001), 

lived above poverty level (compared to at/below poverty level) (AOR=1.112, CI: [1.067, 

1.158], p<0.001), and had public insurance (compared to private insurance) (AOR=1.252, 

CI: [1.205, 1.300], p=<0.001). Conversely, decreased odds of viral suppression were 

found among those who identified as female (compared to male) (AOR=0.837, CI: 

[0.805, 0.869], p=<0.001), between the ages of 18-34 (compared to 35-49) (AOR=0.520, 

CI:[0.495, 0.547], p=<0.001), 50 years or older (compared to 35-49) (AOR=0.763, CI: 

[0.734, 0.794], p=<0.001), high school/GED (compared to some college or more) 

(AOR=1.083, CI:[1.046, 1.121], p=<0.001), Black (compared to White) (AOR=0.394, 

CI:[0.378, 0.411], p=<0.001), reported non-injected drug use in past 12 months 

(compared to no non-injected drug use) (AOR=0.698, CI: [0.674, 0.724], p=<0.001), and 

engaged in binge drinking in the last 30 days (compared to no binge drinking) 

(AOR=0.612, CI: [0.582, 0.643], p=<0.001) (See Table 4). A ROC curve was created, 
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and the Area Under the Curve = 0.699, which means the model’s predictions may be 

correct nearly 70% of the time. The unweighted Hosmer and Lemeshow Goodness-of-Fit 

Test χ2 p=0.829, which means the model is not a poor fit for the data. However, the 

weighted Hosmer and Lemeshow Goodness-of-Fit Test χ2 p=<0.001. We used the 

unweighted Hosmer and Lemeshow Goodness-of-Fit Test because this test does not work 

properly for sample sizes over 25,000 (Yu et al., 2017).  

Racial/ethnic disparities in Viral Suppression 

 From 2015-2017, the proportion of cases that were not virally suppressed was 

higher among non-Hispanic Blacks (37.6%) compared to Hispanics (11.4%) and non-

Hispanic whites (19.9%). We examined three interactions to determine whether models 

should be stratified across race/ethnicity. We examined multiple race/ethnicity × HIV-

related stigma subtype interactions to explore whether the relationship between HIV-

related stigma subtypes and retention in care differed based on race/ethnicity. The 

interactions were found to be statistically significant for the moderation effect on the 

relationship between retention in care and HIV-related stigma variables (race/ethnicity × 

personalized stigma [p<0.001, χ2=987.31], race/ethnicity × negative self-image 

[p<0.0001, χ2=280.65], and race/ethnicity × anticipated stigma [p<0.0001, χ2=583.56]). 

Results indicated significant moderating effects of race/ethnicity across all examined 

interactions. The race/ethnicity-stratified model controlled for all covariates examined in 

the non-stratified model. 

 Table 5 presents results for the stratified models. Results revealed high levels of 

personalized stigma (compared to low personalized stigma) was associated with a higher 

likelihood of viral suppression among non-Hispanic whites (AOR=3.182, CI: [2.900-
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3.493], p<.001) and with a decreased likelihood of viral suppression among Hispanics 

(AOR=0.763, CI: [0.655-0.889], p=0.001). No significant associations were found among 

non-Hispanic Blacks (AOR=1.036, CI: [0.982-1.093], p=0.194). For moderate levels of 

personalized stigma (compared to low personalized stigma), results revealed a higher 

likelihood of viral suppression among non-Hispanic whites (AOR=3.459, CI: [3.185-

3.757], p<.001) and to a lesser degree among non-Hispanic Blacks (AOR=1.240, CI: 

[1.183-1.300], p<.001). Conversely, among Hispanics moderate levels of personalized 

stigma was associated with a lower likelihood of viral suppression (AOR=0.481, CI: 

[0.427-0.543], p<0.001). 

As presented in Table 5, high levels of negative self-image and was associated with 

a lower likelihood of viral suppression among non-Hispanic whites and non-Hispanic 

Blacks (compared to low negative self-image) (AOR= 0.410, CI: [0.379-0.443], p<.001; 

AOR= 0.599, CI: [0.573-0.626], p<.001, respectively). Conversely, high levels of 

negative self-image were associated with a higher likelihood of viral suppression (AOR= 

1.420, CI: [1.250-1.615], p<.001) among Hispanics. High levels of anticipated stigma 

(compared to low anticipated stigma) were associated with a lower likelihood of viral 

suppression among non-Hispanic whites (AOR= 0.667, CI: [0.604-0.737], p=<.001). 

Conversely, findings revealed Hispanics who reported high levels of anticipated stigma 

had a higher likelihood of viral suppression (AOR= 2.377, CI: [2.076-2.727], p<0.001). 

No significant associations were found with between high anticipated stigma and viral 

suppression among non-Hispanic Blacks (AOR= 0.951, CI: [0.904-1.000], p=0.052). 

Moderate levels of anticipated stigma were associated with a higher likelihood of viral 

suppression among non-Hispanic Black and Hispanics (compared to low anticipated 
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stigma) (AOR= 1.111, CI: [1.054-1.172], p<.001; AOR= 2.509, CI: [2.208-2.857], 

p<.001, respectively). Conversely, among non-Hispanic whites’ moderate levels of 

anticipated stigma (compared to low levels of anticipated stigma) was associated with a 

lower likelihood of viral suppression (AOR= 0.426, CI: [0.395-0.459], p<0.001).   
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Chapter V: DISCUSSION 

The present study examined the relationship between HIV-related stigma and the 

HIV care continuum and if those associations differed by race/ethnicity in a sample of 

PLWH in Florida. Specifically, we examined the association of personalized stigma, 

negative self-image, and anticipated stigma on linkage to HIV care, retention in HIV 

care, and viral suppression among Hispanics, non-Hispanic Blacks, and non-Hispanic 

whites in Florida. Our findings revealed only 34.1% of the study population was linked to 

care within 30 days of diagnosis between 2015 and 2017. This rate of linkage to care is 

far lower than the 67.0% (2015), 69.6% (2016), and 74.8% (2017) reported by the Florida 

Department of Health for the sample years (Florida Department of Health, 2019). It 

should be noted that this may be due to misclassification of individuals in our analysis. 

Misclassification may have occurred because we did not have data regarding the state 

where participants were diagnosed. For participants diagnosed outside of Florida, it is 

possible that we did not have accurate information about their first medical encounter 

after diagnosis given that eHARS only captures laboratory tests conducted in Florida. In 

addition, approximately 60% of the participants in our study were over 50 years of age 

and may have been diagnosed years before current models of care were implemented. 

Given that the protocol of linking new diagnoses to care within 30 days has only been in 

effect for six years, many of our participants might have been linked to care within 90 

days after diagnosis using the previous criteria (The White House, 2015).  

 Sample distributions for retention in care and viral suppression were closer to those 

reported for Florida by the State’s Department of Health. Specifically, 83.5% of our 

sample was retained in care, compared to 72.9% (2015), 73.2% (2016), and 76.9% (2017) 



74 

 

reported by the Florida Department of Health (2019). Meanwhile, 71.5% of our sample 

were virally suppressed, compared to 60.0% (2015), 62.3% (2016), and 67.4% (2017) 

reported by the Florida Department of Health (2019). Our rates of retention and viral 

suppression may be due in part to te study sample being mostly recruited from clinics. 

Findings also indicated some non-linear relationships between HIV-related stigma 

subtypes and HIV care continuum outcomes. In the overall sample, low personalized 

stigma, high negative self-image, and high anticipated stigma were associated with a 

greater likelihood of being linked to care. Conversely, higher personalized stigma, lower 

negative self-image and low anticipated stigma were associated with an increased 

likelihood of being retained in care and virally suppressed. Additionally, differences 

across race/ethnicity were found in the association between HIV-related stigma subtypes 

and HIV care continuum outcome among non-Hispanic Black, Hispanic, and non-

Hispanic white persons living with HIV in Florida. Details and interpretations of these 

findings are discussed below. 

HIV-Related Stigma along the HIV Care Continuum 

HIV-related stigma includes a variety of distinct types, including negative self-

image, anticipated stigma, and personalized stigma. Anticipated stigma refers to the 

expectation of experiencing discrimination, stereotyping, or prejudice from others due to 

HIV status (Earnshaw et al., 2013). Personalized stigma (also known as enacted stigma) 

refers to the feeling of shame experienced due to actual experiences with discrimination, 

stereotyping, or prejudice (Earnshaw et al., 2013). Negative self-image (also referred to 

as internalized stigma) is the unfavorable self-perceptions or beliefs of one's own positive 
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HIV status (Earnshaw et al., 2013). Following is a discussion of the impact of these HIV-

related stigma subtypes and their differences in the impact on the HIV care continuum.  

Aim 1 assessed HIV-related stigma and linkage to HIV care within 30 days of 

receiving an HIV diagnosis. HIV-related stigma is often associated with a decreased 

likelihood of being linked to care (Fortenberry et al., 2012; Hussen et al., 2015; 

Maughan-Brown et al., 2019). In line with previous studies, our findings for Aim 1 

suggest that lower levels of personalized stigma are associated with a higher likelihood of 

linkage to care compared to those with moderate levels of personalized stigma. We found 

that moderate levels of personalized stigma compared with low levels were associated 

with a 20.5% lower likelihood of linkage to care within 30 days of diagnosis. However, 

high levels of personalized stigma were not associated with linkage to care within 30 

days of receiving an HIV diagnosis. This finding might be due to the nearly 65% of 

participants in the sample not being linked to care within 30 days and experienced high 

levels of personalized stigma. This finding suggests while the prevalence of personalized 

stigma may be high among PLWH many are still able to be linked to care.  Research 

suggests that resilience factors, such as adaptive coping and community empowerment 

may enable individuals who experience high levels of personalized stigma to remain 

involved in the healthcare system (Earnshaw et al., 2015).  Specifically, resilience is the 

ability to adapt and grow despite adverse circumstances (Fletcher et al., 2020). Future 

research directions should include further exploration of resiliency factors that buffer the 

effect of HIV-related stigma on engagement in care among PLWH (Turan et al., 2019).  

Our second overall findings for Aim 1 suggest that increased levels of anticipated 

stigma and negative self-image are associated with a higher likelihood of being linked to 
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care. Anticipated stigma and negative self-image serving as protective factors counter 

what previous research has suggested (Fortenberry et al., 2012; Hussen et al., 2015; 

Maughan-Brown et al., 2019) .  One plausible explanation for these findings may also be 

due to factors associated with coping mechanisms that were not controlled for with the 

MMP eHARS dataset.  Indeed, a study of 200 PLWH in Vermont and Massachusetts 

found that experienced increasing levels of anticipated stigma and negative self-image 

was associated with lower levels of self-esteem. In contrast, this association was 

weakened among participants with high levels of engagement coping, which refers to a 

strategy of engaging with stressful situations and enhancing a sense of personal control or 

adapting to a stress situation (Varni et al., 2012). Therefore, the seemingly protective 

association of anticipated stigma and negative self-image may be due to other factors at 

play, such as engagement coping, that were not assessed in the present study. Future 

research examining the impact of coping mechanisms in the associations between these 

HIV stigma types and linkage to care is warranted. Mixed methods studies that 

comprehensively explore negative self-image and anticipated stigma should also be 

conducted to better understanding the underlying mechanisms driving the positive 

relationship between these forms of stigma and linkage to care among PLWH in Florida. 

In Aim 2, we assessed HIV-related stigma and retention in HIV care. There is 

limited existing research examining the association between HIV-related stigma and 

retention in HIV care (Davtyan et al., 2017; Hussen et al., 2015; Lindau et al., 2006; 

Schuster et al., 2005; Wingood et al., 2007). In a study by Hussen et al. (2015), 

researchers found that negative self-image was negatively associated with retention in 

care (OR=0.95; 95% CI 0.91–0.99). The study found that those with a negative self-
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image were more likely to miss an appointment in the last three months. Consistent with 

previous studies, our findings revealed that lower levels of anticipated stigma and 

negative self-image were associated with increased retention in care. Specifically, high 

levels of negative self-image stigma were associated with a 12.4% lower likelihood of 

retention in care. High and moderate levels of anticipated stigma (compared to low 

levels) were associated with a 50% and 48% lower likelihood of retention in care, 

respectively. According to a study conducted by Varni et al. (2012), negative self-image 

and anticipated stigma are associated with anxiety and depression in respondents who 

avoid stressors as a way of coping. Within the context of the HIV-Related Stigma 

Framework anticipated stigma and negative self-image may also negatively impact 

retention in care via poor mental health and ineffective stress management. Additional 

research examining the mechanism whereby adverse mental health outcomes and coping 

strategies may influence the associations between anticipated stigma/negative self-image 

and retention in care outcomes in this population is warranted.  

Counter to our hypotheses, we found that increases in personalized stigma were 

associated with an increased likelihood of being retained in care. The odds of being 

retained in care were two times higher among those reporting high levels of personalized 

stigma and 57% higher among those with moderate levels of personalized stigma 

(compared to low levels). These high rates of retention in care may be due to other 

confounding factors, including the substantial proportion of participants in the sample 

using public insurances, specifically, Ryan White HIV/AIDS Program, which has been 

shown to have very high retention in care rates (Health Resources and Services 

Administration, 2020). The Health Resources and Services Administration (HRSA) 
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found that those clients who participated in the Ryan White HIV/AIDS Program reached 

a national level of retention in care of 80.8% and a rate of 81.8% in Florida for 2019. The 

retention in care rates of Ryan White HIV/AIDS Program participants in the state of 

Florida was 79.1% (2015), 82.7% (2016), and 81.2% (2017) during the study sample 

period (Health Resources and Services Administration, 2020). As a result of sampling 

and recruitment methods, many participants were found to already be receiving care. 

Therefore, those affected by HIV-related stigma may have already disengaged from care. 

Nevertheless, our findings suggest that further research is necessary to explore the 

influence of personalized stigma on retention in care among PLWH in Florida. 

Finally, in Aim 3, we assessed HIV-related stigma and viral suppression. The bulk 

of research evaluating the impact of HIV-related stigma on viral suppression has often 

been evaluated through decreased ART adherence (Rintamaki et al., 2006; Rueda et al., 

2016; Vanable et al., 2006). To the best of our knowledge, this is the first study to 

examine the difference in the association between HIV-related stigma subtypes and the 

biological marker of viral suppression among a racial and ethnically diverse sample using 

participants' last viral load measurement. This adds to the rigor of the present study. Our 

findings revealed that lower levels of negative self-image and anticipated stigma were 

associated with an increased likelihood of reaching viral suppression. Specifically, we 

found that those reporting high levels of negative self-image stigma were 32.7% less 

likely to be virally suppressed. To a lesser degree, high levels of anticipated stigma were 

associated with just a 5.7% lower likelihood of viral suppression. Our findings are 

consistent with a 2018 study of 100 HIV-positive African American women who found 

that those who experienced higher levels of HIV-related stigma were less likely to be 
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virally suppressed (Lipira et al., 2019). These findings have the potential to inform 

intervention development as they suggest that any HIV-related stigma reduction 

interventions in Florida that aim to reduce experiences of negative self-image may also 

reduce the level of anticipated stigma experienced by PLWH. In 2020, a prospective 

intervention study was designed for 371 individuals new to HIV care to improve 

participant information, motivation, and behavioral skills to facilitate their adjustment to 

living with HIV by reducing internalized stigma (negative self-image). The intervention 

known as "integrating ENGagement and Adherence Goals upon Entry" (iENGAGE), 

yielded significant decreases in internalized stigma from baseline to 48 weeks in the 

intervention arm compared to the control condition (Yigit et al., 2020). Similar 

interventions designed to improve participant information, motivation, and behavior 

skills targeting negative self-image and anticipated stigma may result in improvements in 

viral suppression rates among PLWH in Florida. 

Additionally, we found increased levels of personalized stigma were associated with 

a greater likelihood of viral suppression. Specifically, high and moderate levels of 

personalized stigma were associated with a 43% and 46.8% greater likelihood of viral 

suppression, respectively.  This counterintuitive finding may also be due to a high 

percentage of the study sample using public insurances, specifically, Ryan White 

HIV/AIDS Program, which has been shown to have a very high rate of viral suppression. 

HRSA found that those clients who participated in the Ryan White HIV/AIDS Program 

reached a record national viral suppression level of 88.1% and a rate of 86.9% in Florida 

for 2019. The viral suppression rates of Ryan White HIV/AIDS Program participants in 

the state of Florida were 82.2% (2015), 83.4% (2016), and 85.0% (2017) during the study 
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sample period (Health Resources and Services Administration, 2020). In part, our rate of 

viral suppression may be due to the fact that we recruited mostly from clinics. In 2015, 

MMP revised its methods to include all PLWH, including those in care as well as those 

who are not receiving HIV care. Therefore, it has enabled researchers to gain awareness 

of the needs of PLWH not typically included in population samples. Nevertheless, future 

qualitative and mixed methods research is warranted to explore the positive association 

between personalized stigma and viral suppression among PLWH in Florida found in the 

present study.  

The covariates assessed across the HIV care continuum yielded trends in our 

analysis. Participants over the age of 50 were less likely to be linked in care, retained in 

care, and reach viral suppression. Older adults have been found to be at higher risk of 

morbidity and other health conditions. Adults over the age of 50 are more likely to be 

isolated from HIV support groups due to ageism. These groups tend to be younger and 

may not be as welcoming to older adults (Siegler et al., 2018). Stigmatization may also 

result in health care providers not paying enough attention to the mental health and sexual 

health needs of older adults. Current research suggests that the intersection of HIV-

related stigma and ageism is a complex issue. Future research should focus on the design 

and feasibility of implementing stigma reduction interventions addressing HIV-related 

stigma and ageism (Brown & Adeagbo, 2021). However, the CDC has found that people 

55 and older have higher rates of receiving some care, being retained in care, and 

reaching viral suppression compared to the overall population living with HIV (Centers 

for Disease Control and Prevention (CDC), 2016). This maybe be due the increased 

likelihood of doctor visits as well as living through the height of the AIDS crisis and the 
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impact that has been left on this population today (Cahill & Valadéz, 2013; Centers for 

Disease Control and Prevention (CDC), 2016). Future studies should examine the impact 

of HIV-related stigma on older adults and develop interventions to address risk factors 

such as isolation.  

Participants who received a high school diploma/GED or less more likely to be 

linked to care, retained in care, and reach viral suppression.  This finding is likely linked 

to enrollment in the Ryan White HIV/AIDS Program, which has been shown to have very 

high rates of linkage to care, retention in care and viral suppression (Health Resources 

and Services Administration, 2020). Non-injection drug use in the last year was also 

associated with a lower likelihood of engagement across the HIV care continuum. In a 

study conducted by Wu et al. (2021), injecting drug users had lower prevalence rates of 

being retained in care and viral suppression compared to non-injecting drug users. It 

should be noted that our non-injection drug use measure combined the usage of opioids, 

marijuana, methamphetamine, and cocaine, among others. Future research should 

examine the unique impact of these drugs, examine distinctions between substance use 

and substance abuse, as well as the impact of mental health on HIV-related stigma and 

HIV care continuum outcomes.  

Female participants were less likely to be linked to care and reach viral suppression 

compared to men. However, female participants were only slightly more likely to be 

retained in care when compared to men. A study conducted by Matson et al. (2018) in a 

Veterans aging cohort study of 33,224 participants found women were less likely than 

men to receive HIV care. The predicted prevalence for women and men were 71.9% 

(95% CI: 69.1-74.7%) and 77.9% (77.5-78.4%) for engagement in care, 60.0% (57.0-
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73.14%) and 73.8% (73.4-74.3%) for ART treatment, and 46.4% (43.3-49.6%) and 

55.8% (55.3-56.3%) for viral suppression (Matson et al., 2018). This is consistent with 

our findings and suggests more interventions are needed to improve HIV care among 

women in Florida. 

Racial/Ethnic Disparities in HIV-Related Stigma along the HIV Care Continuum  

We examined three interactions to determine whether HIV-related stigma and HIV 

care continuum outcome differed based on race/ethnicity. Each HIV-related stigma × 

race/ethnicity interaction was determined to be significant. The non-linear relationship 

found in the overall sample between HIV-related stigma type and HIV care continuum 

outcome was also evident when the models were stratified by race/ethnicity.  

Aim 1 

When stratifying the adjusted model by race/ethnicity in Aim 1 (linkage to care), 

differences were found on the impact of each HIV-related stigma subtype among non-

Hispanic Black, Hispanic, and non-Hispanic White participants. A higher level of 

anticipated stigma was associated with a decreased likelihood of being linked to care 

among Hispanics and an increased likelihood of being linked to care among non-Hispanic 

Blacks and Whites. Hispanics reporting high and moderate levels of anticipated stigma 

had an 18.4% and 61.3% lower likelihood of being linked to care, respectively. In 

contrast, non-Hispanic whites and non-Hispanic Blacks were more likely to be linked to 

care when experiencing anticipated stigma, particularly non-Hispanic blacks who showed 

a 31.8% higher likelihood of being linked to care when reporting high levels of 

anticipated stigma. The findings may confirm a high level of resilience exhibited by non-

Hispanic Blacks in previous studies. Kim et al. (2020) found that resilience in Black 
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adults is associated with better cardiovascular health. In the case of our study, the 

adversity faced by PLWH would be experiences associated with  HIV-related stigma. 

Our findings also contradict previous studies showing experiences of anticipated stigma 

are reported more among non-Hispanic Blacks who were not engaged in care (Eaton et 

al., 2018). However, a previous investigation on the relationship between perceived 

community stigma and the utilization of HIV care services among 200 PLWH in 

Connecticut found that non-Hispanic Black participants with higher perceptions of 

community stigma were 3.12 times that of non-Hispanic white participants to associate 

having a caring and supportive case manager (p<0.05) (Green et al., 2020). Green et al.’s 

(2020) findings may help to explain why our study finding of non-Hispanic Blacks 

reporting anticipated stigma were more likely to be linked to care than non-Hispanic 

whites. Considering these results, interventions among case managers who serve non-

Hispanic Blacks in Florida should emphasize additional training for building 

relationships with PLWH. By reducing the impact of mechanisms such as stress, 

depression/anxiety, and interpersonal factors, PLWH relationships with case managers 

and patient navigators can interrupt the pathway to non-suppression laid out in the HIV 

Related Stigma Framework. Providing PLWH with resources such as HIV counseling, 

assistance with insurance, motivational interviewing, and referral to treatment has been 

demonstrated to improve outcomes along the HIV care continuum (Schumann et al., 

2019).  

Additionally, high levels of personalized stigma were associated with a higher 

likelihood of linkage to care among Hispanics and non-Hispanic Blacks. In comparison, 

high levels of personalized stigma were associated with a lower likelihood of linkage to 
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care among non-Hispanic whites. These findings might be explained when considering 

findings from a study conducted by Crockett et al. (2019) that suggested greater 

neighborhood racial diversity may lessen HIV stigma processes at the individual level. 

Perhaps non-Hispanic Blacks and Hispanics are more likely to encounter other forms of 

discrimination and may be equipped with additional resilience strategies, social support, 

and other resources, such as adaptive coping and community empowerment, to manage 

their experiences with intersectional discrimination, whereas this may not be the case for 

non-Hispanic whites. An intervention conducted by Bauermeister et al. (2019) used 

online forums to reduce HIV stigma among 238 young black MSM. HIV stigma was 

found to decrease over time among forum participants who discussed HIV stigma (p ≤ 

0.05). A similar intervention may be effective among newly diagnosed PLWH to combat 

the impact of personalized stigma and encourage newly diagnosed persons to seek care. 

Moderate levels of personalized stigma (compared to low levels of personalized 

stigma) were associated with a lower likelihood of linkage to care among non-Hispanic 

Blacks and Hispanics. These findings are consistent with previous studies showing that 

Black MSM, who experience personalized (or enacted) stigma, were less likely to receive 

HIV lab results in the last year and more likely to report a detectable viral load (Brewer, 

Hood, Moore, et al., 2020). These findings are also important as it relates to intervention 

development and suggest that interventions in Florida that target non-Hispanic Blacks 

and Hispanics should address culturally related factors, such as gender norms and 

religiosity among Hispanics and non-Hispanic Blacks, that have a considerable influence 

on stigma, treatment, and prevention (Rivera et al., 2021).  For instance, previous 

research has found that among men that adhere strongly to traditional Hispanic gender 
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norms such as machismo, characterized by hypermasculinity, aggressiveness, and 

dominance, depending on a doctor and taking medication every day may lead to feelings 

of weakness and symbolize illness ((Arciniega et al., 2008; Galvan et al., 2014). 

Hispanics beliefs and trust in nontraditional care such as folk healing practices such as 

curanderismo is also a cultural factor that should be accounted for in addressing 

improvements along the HIV care continuum (A. A. Sanchez, 2018; Suarez et al., 1996). 

More research is needed to understand the role of cultural factors among minorities in 

linkage to HIV care services.  

Among cultural factors that should be further explored in the non-Hispanic Black 

community is religiosity as it relates to HIV stigma and subsequent HIV-related health 

outcomes.  A study conducted by Payne-Foster et al. (2018), found that non-Hispanic 

Black churches could have a substantial impact on HIV stigma reduction. The Project 

Faith-based Anti-stigma Initiative towards Healing HIV (FAITHH) intervention occurred 

at 12 non-Hispanic Black churches in rural Alabama and had 199 adult participants 

(Payne-Foster et al., 2018). A comparative study examined the effectiveness of an eight-

module intervention designed to educate participants about HIV facts, discuss the 

detrimental effects of HIV-related stigma, promote action to prevent HIV-related stigma, 

and advocate for PLWH (Payne-Foster et al., 2018). Researchers compared participants 

in the FAITHH intervention with those in a knowledge-based group and a control group 

who received brochures about HIV facts and faith-related messages. The results showed a 

significant reduction in HIV-stigma in the FAITHH group compared to the control group 

(Payne-Foster et al., 2018). Faith-based interventions have not been as effective among 

Hispanic populations, perhaps due to hesitance by Catholic churches to discuss such 
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sensitive issues. Notably, there has been a recent shift away from Catholicism among 

Hispanics which may open to door to exploring religious institutions as a means of 

conducting community-based outreach as a means of decreasing HIV stigma in this 

population (Pew Research Center, 2014). Previous studies have found that churches serve 

as a strong source of social capital and a safe haven, particularly among marginalized and 

vulnerable Hispanic subgroups such as undocumented immigrants (Sanchez et al., 2019). 

Future faith-based interventions to decrease HIV-related stigma within Hispanic churches 

could potentially yield similar results as those in non-Hispanic Black churches. 

The third key finding from Aim 1 concerning race/ethnicity is the impact of negative 

self-image. Greater negative self-image was associated with a higher likelihood of 

linkage to care among non-Hispanic whites and non-Hispanic Blacks, with no significant 

associations among Hispanics. Negative self-image as a protective factor may be linked 

with coping mechanisms among non-Hispanic whites and non-Hispanic Blacks. Future 

research should assess the relationship among coping mechanisms and linkage to care 

among Hispanics, non-Hispanic whites, and non-Hispanic Blacks. Previous studies have 

found associations between increased levels of negative self-image and lower levels of 

self-esteem are mitigated by engagement coping levels (Varni et al., 2012). Engagement 

coping refers to efforts put into engaging with the source of stress and enhancing a sense 

of personal control over the situation and/or adapting to it (Varni et al., 2012). Thus, the 

seemingly protective association of negative self-image may be due to engagement 

coping, which was not measured in the present study. Future studies should investigate 

the race/ethnicity differences in engagement coping and negative self-image on linkage to 

HIV care. These findings could also be a result of misclassifications in our linkage to care 
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analysis. Our record of the participant's first medical appointment following a diagnosis 

may be inaccurate given that eHARS only keeps track of laboratory tests conducted in 

Florida. 

Aim 2 

When assessing differences across race/ethnicity in Aim 2 (retention in care), 

differences were found on the impact of each HIV-related stigma subtype among non-

Hispanic Black, Hispanic, and non-Hispanic White participants. Particularly, Hispanics 

with high levels of negative self-image were seven times more likely to be retained in 

care. Conversely, non-Hispanic Blacks with high negative self-image were a 34.9% less 

likelihood of being retained in HIV care. A possible explanation for such a large 

discrepancy between Hispanics and non-Hispanic Blacks may be related to the 

substantial amount of non-Hispanic Blacks with HIV that originate from Haiti in South 

Florida.  In contrast, Hispanics living with HIV in South Florida originate predominantly 

from Cuba.  The immigrant experience is quite different between these two groups.  

While Cuban immigrants have benefited from social services and access to health care, 

Haitian immigrants are often not eligible for these services due to distinction in U.S. 

immigration policies between these two Caribbean nations (Cyrus et al., 2017; Migration 

Policy Institute, 2020; Sheehan et al., 2015). 

Furthermore, Haitians are among the four groups who were unfairly stigmatized by 

the CDC in 1983 for being at risk for HIV/AIDS. Haitians, hemophiliacs, homosexuals, 

and heroin users were collectively referred to as the “4H club”.  Despite studies 

demonstrating that Kaposi's sarcoma and opportunistic infections, HIV/AIDS 

complications, were not indigenous to Haiti, medical professionals claimed that HIV 
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infection originated from Haiti (Farmer, 2004). Several health officials have stated 

Haitians are 'infected' and only bring tuberculosis and HIV into the United States 

(Fouron, 2013). In 1983, the Centers for Disease Control and Prevention requested that 

the Red Cross and other hospitals screen donors and not allow blood donations from 

members of the 4H Club (Fouron, 2013). Initially, the ban did not apply to Haitian 

immigrants after 1977, but in February 1990, the Food and Drug Administration made 

the ban applicable to all Haitians (Fouron, 2013). This stigmatization has served to 

proliferate anti-Haitian sentiment especially as it relates to HIV infection and may likely 

exacerbate negative self-image among HIV-positive Haitians in South Florida. Using the 

HIV-related stigma framework, we can determine how the intersectional stigma 

associated with being Haitian and living with HIV, in conjunction with structural stigma 

experiences such as beliefs within society and laws, can increase the level of internalized 

stigma (negative self-image). As a result, mental health is compromised, and coping 

mechanisms are impaired, ultimately resulting in people dropping out of care.  

Another key finding from Aim 2 concerning race/ethnicity is that non-Hispanic 

white, non-Hispanic black, and Hispanic participants who experience personalized stigma 

are more likely to remain in care. A study of 932 PLWH in Florida found that racial 

minorities have lower odds of experiencing personalized stigma (Algarin et al., 2019). 

However, among non-Hispanic whites, high levels of personalized stigma were 

associated with six times greater likelihood of being retained in care. Additionally, 

reporting high levels of personalized stigma among Hispanics and non-Hispanic Blacks 

were associated with an increased likelihood of remaining in care. Given the present 

study findings that personalized stigma serves as a protective factor for patients from 
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dropping out of health care, the study by Algarin et al. may explain why Hispanics and 

non-Hispanic Blacks who reported high levels of personalized stigma were more likely to 

be retained in care. In addition, our sample included many participants who were already 

receiving treatment. Several of whom received assistance through the Ryan White 

HIV/AIDS program, whose recipients are mostly Hispanics and non-Hispanic Blacks 

(Health Resources and Services Administration, 2020).   

Non-Hispanic Whites, non-Hispanic Blacks and Hispanics reporting high and 

moderate levels of anticipated stigma were less likely to be retained in care compared to 

those with low levels of anticipated sigma. These findings are consistent with previous 

studies that stress the importance of HIV-related stigma as a barrier to retention and 

engagement in care (Kalichman et al., 2020). Notably, previous evidence suggests that 

retention in care could potentially be improved among Hispanics using patient navigators 

and community health works (Rios-Ellis et al., 2015). An intervention involving HIV-

positive and HIV-affected community health workers was developed to reduce HIV-

related stigma among underserved Hispanics in the Southwest U.S. (Rios-Ellis et al., 

2015). Community health workers, or "promotores de salud," proved to be an effective 

and culturally acceptable way of reaching Hispanics by providing an interactive, group-

based educational session in both English and Spanish to groups of Hispanics.  The 

investigation found a significant reduction in HIV-related stigma from pre- to post-test 

(Rios-Ellis et al., 2015). Interventions such as this highlight the importance of integrating 

culturally relevant strategies in Florida to reduce HIV-related stigma and improve rates of 

linkage to care, retention in care, and viral suppression among communities of color.  
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Our findings also revealed that among non-Hispanic Blacks the impact of 

anticipated stigma plateaued. The impact of high and moderate levels of anticipated 

stigma had the same magnitude in the likelihood of retention in care in comparison to low 

levels of anticipated stigma.  These findings are consistent with a case-control study 

conducted in Lima, Peru, in 2015, using cases that were out of care for at least one year 

(n=66) and controls who were active care (n=110) (Valenzuela et al., 2015).  However, 

the study found a non-linear association with personalized stigma, negative self-image, 

and retention in care. Valenzuela and colleagues found the association with being out of 

care plateaued at higher levels of personalized stigma and declined at higher levels of 

negative self-image (Valenzuela et al., 2015). The researcher attributed these results to 

possible response bias at higher levels of stigma and claimed participants might report 

being in care “to appear as “normal” as possible by concealing their condition to avoid 

future discrimination” (Valenzuela et al., 2015). Due to our study's use of data 

abstractions from documented HIV clinical visits to confirm retention in care, and the 

fact that in Florida HIV lab tests must be reported, it is unlikely that participants would 

be able to conceal their HIV status. Future research should include a qualitative and 

mixed-methods approach to better understand the non-linear relationship between HIV-

related stigma and retention in care found in this and the previously mentioned 

quantitative studies. 

Aim 3 

Study findings also revealed differences in the association between HIV-related 

stigma subtype and viral suppression across non-Hispanic Black, Hispanic, and non-

Hispanic White participants. Specifically, personalized stigma was associated with an 
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increased likelihood of being virally suppressed among non-Hispanic whites, and to a 

lesser degree, among non-Hispanic Blacks. However, personalized stigma was associated 

with a 52% decreased likelihood of reaching viral suppression among Hispanics. The 

intersectional stigma experienced by Hispanics due to ethnicity and HIV status may be 

exacerbated by personalized stigma. The HIV-related Stigma Framework suggests that 

personalized (enacted) stigma may impact interpersonal factors. Among Hispanic men 

with high traditional machismo, their experiences of personalized stigma may influence 

low medication adherence due to the wishful coping styles. Previous studies suggest that 

when Hispanic men are high in machismo, taking medication every day can be a constant 

reminder of illness, the exacerbate feelings of weakness, and being outcasted (Galvan et 

al., 2014). 

The 2020 study conducted by Algarin et al. of 932 PLWH in Florida found that 

experiencing healthcare-specific personalized (enacted) stigma was associated with not 

reaching viral suppression (AOR = 2.16, CI: (1.19–3.92), p = 0.011) (Algarin et al., 

2020). However, Algarin and colleagues study found no association between the impact 

of general personalized stigma and viral suppression. This study also did not find 

differences in personalized stigma’s impact on race/ethnicity. Our study is the first to 

document a significant impact of personalized stigma on viral suppression and the first to 

find differences in the impact of personalized stigma on achieving viral suppression 

among a diverse statewide sample of PLWH in Florida. 

In our study, anticipated stigma and negative self-image impacted viral suppression 

in the same direction. Additionally, anticipated stigma reported by Hispanics showed to 

be a protective factor for reaching viral suppression. In contrast, anticipated stigma at 
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both high and moderate levels showed to be a substantial risk factor among non-Hispanic 

whites having detectable viral loads and not reaching viral suppression. While high levels 

of anticipated stigma were not significantly associated with viral suppression among non-

Hispanic Blacks, moderate levels of anticipated stigma were shown to have a slight 

protective effect. This finding is consistent with previous studies indicating overall lower 

rates of viral suppression among non-Hispanic Blacks, with higher levels of HIV-related 

stigma linked to lower rates of viral suppression in this racial/ethnic group (Christopoulos 

et al., 2020). 

Negative self-image among Hispanics was also found to play a protective role in 

reaching viral suppression. Conversely, non-Hispanic whites and non-Hispanic Blacks 

reporting high levels of negative self-image had a 41% and 59% decreased likelihood of 

attaining viral suppression, respectively. Although Hispanics experience similar 

psychosocial and physical health challenges such as the structural and intersectional 

stigma previously mentioned, the impact of anticipated stigma and negative self-image on 

viral suppression seems to follow an epidemiological phenomenon commonly referred to 

as the Hispanic Health Paradox. The Hispanic Health Paradox posits that despite the 

experiences of societal pressures, Hispanics generally experience better physical health 

and lower mortality than non-Hispanic whites (Ruiz et al., 2016). Future research 

employing mixed-method approaches are needed to further explore the relationship 

between anticipated stigma and negative self-image on viral suppression among 

Hispanics to understand if stigma is indeed protective or if there are other confounding 

factors not accounted for in the present study that may explain these associations. 
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Strengths and Limitations 

The present study has numerous strengths, including a representative sample of the 

Florida population living with HIV. Our study spans four years, including people living 

with HIV/AIDS in Florida from June 2015 to May 2018. To the best of our knowledge, 

no prior study has used multiple HIV-related stigma subtypes to study the difference 

between non-Hispanic Black, Hispanic, and non-Hispanic White PLWH and their 

associations with linkage to care, retention in care, and viral suppression in the MMP 

survey. Another strength of this study is the use of clinical indicators to define our 

outcomes such as laboratory-reported viral load measurements rather than self-reported 

adherence. 

Findings from this investigation should be interpreted in light of its limitations. First, 

the present study used a cross-sectional design. Given the cross-sectional nature of the 

data, the causal or direction order of the associations found cannot be implied. Secondly, 

139 unweighted participants were omitted from our study because of incomplete data. 

This mostly related to variables such as: household income (62 unweighted observations), 

race/ethnicity (33), anticipated stigma (28), and health insurance (24). Many of the 

omitted participants missed multiple data points. We also excluded respondents that 

identified as transgender due to the small sample size. Future studies should include 

larger sample sizes of transgender persons when examining the relationship of HIV-

related stigma on HIV continuum outcomes. Thirdly, many measures were self-reported, 

which introduces the possibility of recall and social desirability bias. As the survey 

design and modeling techniques for the Florida MMP were improved every year, the 

information received from respondents in our study is likely to be more accurate than that 
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of respondents who responded in earlier years of the study.  The recruitment sites used in 

the collection of data may have biased our sample in oversampling people in care and 

under-sample those who are not in care. Nevertheless, in 2015 MMP expanded its target 

population to all HIV-diagnosed individuals, whether they are receiving HIV treatment 

and care or not. This allowed MMP to better monitor and guide efforts to prevent HIV 

infection and its clinical outcomes via available treatment and other clinical interventions 

(Centers for Disease Control and Prevention, 2015b). 

We previously reported that only 34.1% of the study population had been linked to 

care within 30 days of diagnosis between June 2015 and May 2018. Our sample shows a 

lower rate of linkage to care than the 67.0% (2015), 69.6% (2016), 74.8% (2017) 

reported by the Florida Department of Health for the sample years (Florida Department 

of Health, 2019). It is possible that many of the sample participants were not diagnosed 

with HIV in Florida but in other states or perhaps other countries before they immigrated 

to the United States. As such, a misclassification may have occurred regarding 

participant's first medical encounter after diagnosis given that eHARS only captures 

laboratory tests conducted in Florida. Furthermore, 60% of the participants in our study 

are older than 50 years of age and may have been diagnosed before current treatment 

models were implemented. In light of the fact that the protocol of linking new diagnoses 

to care within 30 days is still very new, it is also possible many of our participants might 

have been linked to care under the old criteria of within 90 days after diagnosis (The 

White House, 2015). 

Additionally, the binge drinking variable used in the present study underestimates 

the level of binge drinking for females. Four or more alcoholic beverages consumed in 
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one sitting is considered binge drinking among females, while the present study utilized 

five or more drink cutoff to assess binge drinking (Centers for Disease Control and 

Prevention, 2014).  

There were also limitations associated with our HIV-related stigma variables. In 

assessing racial and ethnic differences in HIV-related stigma, it is important to consider 

cultural factors, as attitudes towards HIV can be influenced by cultural views of those 

living with HIV. Future research should include cultural factors in assessing racial and 

ethnic differences in HIV-related stigma. 

Despite these limitations, this is the first study to assess the difference in the impact 

that personalized stigma, negative self-image, and anticipated stigma have on key HIV 

care continuum outcomes and assess the racial and ethnic differences in these 

associations. The study was conducted with a diverse sample in a state with one of the 

highest incidence rates of HIV in the United States. The sample used in this study was 

weighted to represent the state of Florida from June 2015 to May 2018. In addition, the 

study utilized medical record data (e.g., HIV lab tests/documentation of two or more 

episodes of engagement in HIV care/viral load measurements) to eliminate potential bias 

in the HIV care continuum outcomes. 

Future Directions 

Given the cross-sectional nature of the present study, future longitudinal research is 

needed to assess the impact of personalized stigma, negative self-image, and anticipated 

stigma on HIV continuum outcomes over time. Future studies should include larger 

sample sizes of transgender persons when examining the relationship of HIV-related 
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stigma on HIV continuum outcomes, given the growing research on the disparities in 

treatment and care in this population.  

There is also a need for future research to focus on how distinct stigma types may 

function as mediators or moderators of HIV outcomes across the HIV continuum. In a 

recent study, Turan et al. (2017) tested a serial mediation model demonstrating that 

perceived community stigma leads to internalized stigma, which in turn leads to 

anticipated community stigma, which in turn leads to low medication adherence. Future 

research should also examine how stigma mechanisms may mediate the effects of other 

stigma mechanisms, their effects across the HIV continuum, and how these associations 

may vary across race and ethnicity.  

There is also a need for research that focuses on gaining a better understanding of 

the sources of stigma experienced by PLWH (Kemp et al., 2019). Based on previous 

research, HIV stigma originating from family members and acts of overt discrimination 

were the most frequently experienced sources of stigma and were most closely associated 

with disengagement from HIV care (Kalichman et al., 2020). Given that the majority of 

our sample was over the age of 50, future studies should also examine the impact of HIV-

related stigma on older adults and develop interventions to address isolation and ageism. 

The intersectionality of ageism and HIV stigma is an important public health challenge 

facing the aging population in Florida and warrants further examination. A recent study 

by Brown et al. suggests interventions dedicated to improving social support and 

reducing social isolation among older people living with HIV would have a substantial 

impact on sustaining the gains of the global investment in the HIV care continuum 

(Brown & Adeagbo, 2021).  



97 

 

Our study found a positive association between personalized stigma and viral 

suppression among PLWH in Florida. Previous studies have found experiencing 

healthcare-specific enacted HIV-related stigma was associated with both poor adherence 

to ART and not reaching viral suppression (Algarin et al., 2020). Nonetheless, recent 

research suggests that higher levels of patient-provider engagement may reduce the 

impact internalized stigma has on patient retention in HIV care (Valverde et al., 2018). 

Mixed-method research is needed to explore the relationship between HIV-related stigma 

subtypes and viral suppression among PLWHs in Florida.  

Additionally, our non-injection drug use measure combined the usage of opioids, 

marijuana, methamphetamine, and cocaine, among others. A recent study found 

methamphetamine use was associated with decreased viral suppression among 356 

PLWH who were recently released from jail (Goodman-Meza et al., 2019). Future 

research should examine the unique impact of these drugs on HIV-related stigma and 

HIV care continuum outcomes.  

There is also a need to assess the relationship between coping and resilience 

mechanisms and the HIV care continuum across racial/ethnic groups. A study conducted 

by Brewer et al. found that compared to White MSM, Black MSM who reported being 

impacted more by personalized stigma had poorer HIV care outcomes, specifically length 

of time since last HIV care visit, time since last HIV lab result, and most recent HIV viral 

load result. However, higher levels of resilience among Black MSM were associated with 

less time since the last HIV care visit compared to White MSM (Brewer, Hood, Moore, et 

al., 2020). Future interventions aimed to improve resilience and mental health may be a 
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particularly effective intervention strategy among non-Hispanic Blacks MSM (Blashill et 

al., 2011; Brewer, Hood, Hotton, et al., 2020).  

Future faith-based interventions to decrease HIV-related stigma within Hispanic 

churches could also potentially yield similar results that have been found among non-

Hispanic Black churches. Recent studies have begun to use congregation-based HIV 

interventions that include more diverse populations, including Hispanics, whereas 

previous research has overwhelmingly partnered with majority African American 

congregations (Derose et al., 2014). Previous studies have highlighted the success of 

patient and peer navigators in increasing positive HIV health outcomes among non-

Hispanic Blacks and Hispanics (Cunningham et al., 2018; Derose et al., 2014; Gwadz et 

al., 2017; Shacham et al., 2018; Tucker et al., 2017). Shacham et al. (2018) employed a 

community- and clinical-based intervention with 332 participants (majority African 

American) that included intensive case management, access to community nurses, and 

peer navigator support to increase engagement and retention in HIV care through at least 

six months. Future interventions should use peer and patient navigators in the formation 

of culturally acceptable interventions in the reduction of HIV-related stigma and in the 

improvement in health outcomes across the HIV care continuum. 

Traditional Hispanic folk beliefs and practices, often called curanderismo, are an 

important cultural factor when addressing health and healing in this community (A. A. 

Sanchez, 2018). The belief in folk healing among Hispanic is another important area 

worthy of future investigation.  Studies have shown many Hispanics depend on folk 

healing for physical relief, spiritual relief, protection from evil spirits, and belief that folk 

healing will cure them of HIV (Suarez et al., 2010). Further exploration into how these 
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cultural beliefs and practices impact HIV stigma and outcomes should be further 

explored. Additionally, interventions that emphasize educating health care providers on 

these nontraditional forms of healing, which can be used alongside other traditional HIV 

treatment options, may improve Hispanics' rates of HIV treatment across the continuum. 

Florida's diversity presents an opportunity for future research involving ethnic 

subgroups. As an example, this study examines Hispanics and non-Hispanic Blacks as 

homogenous groups, when, there is substantial heterogeneity within Hispanic and non-

Hispanic Black subgroups and their experiences. For instance, Cuban immigrants have 

benefited from access to social services and healthcare that Haitian immigrants have not 

been eligible to access. Cuban immigrants have also benefited from services that 

Mexican immigrants have not received despite both subgroups being classified as 

Hispanics (Cyrus et al., 2017; Horton, 2004; Migration Policy Institute, 2020; Sheehan et 

al., 2015). The same is true for non-Hispanic Blacks. Black Caribbean-born immigrants 

from countries such as Jamaica, Haiti, Bahamas, and Trinidad and Tobago, as well as 

African Americans, have cultural differences and varying access to social program 

benefits such as Medicaid which provides healthcare services to U.S. citizens who are 

most in need. Conversely, Black Caribbean-born immigrants are most often not granted 

access to these services until they are granted citizenship (Migration Policy Institute, 

2020). However, researchers have found that non-U.S.-born Blacks achieve significantly 

better HIV care outcomes despite being more likely to receive a delayed HIV diagnosis 

(Demeke et al., 2018). Future research should evaluate the differences in HIV care 

outcomes between African Americans and Black Caribbean immigrants in Florida as well 
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as determine whether cultural differences between these groups might explain these 

differences. 

Public Health Implications 

This study examined the HIV care continuum outcomes in a racially and 

ethnically diverse population of Florida, a state with particularly high rates of HIV 

transmission. Findings from this study can lay the groundwork for a better understanding 

of the existing racial disparities along the HIV care continuum. State, local government, 

and health officials may utilize the findings of this investigation to inform the 

development of culturally relevant HIV stigma interventions among PLWH in Florida. In 

order to close the gaps along the HIV care continuum and realize the 90-90-90 goal set by 

UNAIDS and NHS, public health researchers, governmental officials, hospitals, and 

community activists must address the differential impact and consequences HIV-related 

stigma can have on people of color along the HIV care continuum. Overall, the 

development of culturally appropriate interventions to eliminate HIV-related stigma is 

key to improving rates of linkage to care, retention in care, and viral suppression in 

Florida across all racial and ethnic groups.  
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Table 1.     

Descriptive statistics PLWH in Florida stratified by HIV continuum of care outcomes based on 2015-2017 samples of the Medical Monitoring Project 

Variable Overall Linkage to care (30 days) Retention in care Viral Suppression 

  Yes (34.08%) No (65.92%) Yes (83.46%) No (16.54%) Yes (73.05%) No (26.95%) 

Gender        

Male 503 (70.3%) 184 (36.27%) 319 (63.73%) 459 (83.15%) 44 (16.85%) 422 (75.33%) 81 (24.67%) 

Female 268 (29.7%) 83 (28.91%) 185 (71.09%) 247 (84.18%) 21(15.82%) 205 (67.67%) 63 (32.33%) 

Age        

18-34 97 (14.9%) 38 (37.28%) 59 (62.72%) 85 (77.40%) 12 (22.60%) 66 (59.94%) 31 (40.06%) 

35-49 221 (26.0%) 80 (36.86%) 141 (63.14%) 205 (89.26%) 16 (10.74%) 177 (77.74%) 44 (22.26%) 

50+ 453 (59.2%) 149 (32.06%) 304 (67.94%) 416 (82.44%) 37 (17.56%) 384 (74.28%) 69 (25.72%) 

Education        

High School/GED or Less 364 (46.9%) 112 (31.91%) 252 (68.09%) 331 (77.76%) 33 (22.24%) 295 (71.19%) 69 (28.81%) 

Some College or more 407 (53.1%) 155 (36.01%) 252 (63.99%) 375 (88.50%) 32 (11.50%) 332 (67.67%) 75 (25.31%) 

Race/Ethnicity        

White 220 (29.2%) 82 (34.44%) 138 (65.56%) 205 (86.79%) 15 (13.21%) 193 (80.15%) 27 (19.85%) 

Black 338 (50.0%) 121 (31.34%) 267 (68.66%) 347 (77.31%) 41 (22.69%) 288 (62.41%) 100 (37.59%) 

Hispanic 163 (20.8%) 64 (40.18%) 99 (59.82%) 154 (93.58%) 9 (6.42%) 146 (88.65%) 17 (11.35%) 

Sexual Orientation        

Heterosexual 482 (60.8%) 148 (30.30%) 334 (69.70%) 438 (82.00%) 44 (18.00%) 380 (69.47%) 102 (30.53%) 

Not Heterosexual 289 (39.2%) 119 (39.96%) 170 (60.04%) 268 (85.73%) 21 (14.27%) 247 (78.60%) 42 (21.40%) 

Non-Injected Drug Use?        

No 573 (73.0%) 204 (34.59%) 369 (65.41%) 533 (84.95%) 40 (15.05%) 482 (75.17%) 91 (24.83%) 

Yes 198 (27.0%) 63 (32.72%) 135 (67.28 %) 173 (79.42%) 25 (20.58%) 145 (67.32%) 53 (32.68%) 

Binge Drinking?        

No 686 (87.4%) 231 (32.78%) 455 (67.22%) 632 (84.32%) 54 (15.68%) 564 (73.95%) 122 (26.05%) 

Yes 85 (12.6%) 36 (43.16%) 49 (56.84%) 74 (77.44%) 11 (22.56%) 63 (66.79%) 22 (33.21%) 

Insurance        

Private 274 (37.5%) 102 (35.29%) 172 (64.71%) 234 (74.98%) 40 (25.02%) 228 (70.70%) 46 (29.30%) 

Public 487 (62.5%) 165 (33.36%) 332 (66.64%) 472 (88.54%) 25 (11.46%) 399 (74.45%) 98 (25.55%) 

Household Income        

At/below Poverty level 511 (64.2%) 169 (32.97%) 342 (67.03%) 477 (84.95%) 34 (15.05%) 410 (73.14%) 101 (26.86%) 

Above poverty level 260 (35.8%) 98 (36.09%) 162 (63.91%) 229 (80.79%) 31 (19.21%) 217 (72.89%) 43 (27.11%) 

HIV-Related Stigma        

High Negative Self-image 263 (34.0%) 98 (36.62%) 165 (63.38%) 240 (82.21%) 23 (17.79%) 199 (68.12%) 64 (31.88%) 

Low Negative self-image 508 (66.0%) 169 (32.78%) 339 (67.22%) 466 (84.10%) 42 (15.90%) 428 (75.58%) 80 (24.42%) 

High Personalized Stigma 223 (25.9%) 86 (35.45%) 170 (64.55%) 211 (89.04%) 12 (10.96%) 175 (73.45%) 48 (26.55%) 

Med Personalized Stigma 255 (34.1%) 81 (31.49%) 143 (68.51%) 231 (82.52%) 24 (17.48%) 209 (74.25%) 46 (25.75%) 

Low Personalized Stigma 293 (39.9%) 100 (35.41%) 191 (64.59%) 264 (80.63%) 29 (19.37%) 243 (71.76%) 50 (28.24%) 

High Anticipated Stigma 256 (32.1%) 102 (33.52%) 191 (66.48%) 232 (80.06%) 24 (19.94%) 202 (68.16%) 54 (31.84%) 

Med Anticipated Stigma 224 (30.0%) 83 (35.71%) 172 (64.29%) 202 (79.78%) 22 (20.22%) 184 (73.56%) 40 (26.44%) 

Low Anticipated Stigma 291 (38.0%) 82 (33.28%) 141 (66.72%) 272 (89.23%) 19 (10.77%) 241 (76.77%) 50 (23.23%) 
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Table 2.     

Crude and adjusted odds ratios and 95% confidence intervals of HIV-related stigma subtypes on linkage to care 

within 30 days of diagnosis 

Variable Model 1 (Crude)  Model 2 (adjusted)  

 AOR 95% CI P AOR 95% CI P 

Gender       

Male REF   REF   

Female 0.715 0.693, 0.737 <0.001** 0.870 0.838, 0.903 <0.001** 

Age       

35-49 REF   REF   
18-34 1.018 0.975, 1.064 0.416 1.011 0.965, 1.058 <0.001** 

50+ 0.809 0.783, 0.835 <0.001** 0.872 0.843, 0.902 0.654 

Education       

High School/Ged or Less 1.201 1.168, 1.234 <0.001** 0.927 0.898, 0.956 <0.001** 

Some College or More REF   REF   

Race/Ethnicity       

White REF   REF   

Black 0.869 0.842, 0.898 <0.001** 1.083 1.043, 1.125 <0.001** 

Hispanic 1.279 1.230, 1.329 <0.001** 1.297 1.245, 1.351 <0.001** 

Sexual Orientation       

Heterosexual REF   REF   

Not Heterosexual 1.531 1.489, 1.575 <0.001** 1.441 1.391, 1.493 <0.001** 

Non-Injected Drug Use?       

No REF   REF   

Yes 0.920 0.891, 0.949 <0.001** 0.784 0.758, 0.810 <0.001** 

Binge Drinking?       

No REF   REF   

Yes 1.557 1.496, 1.621 <0.001** 1.442 1.379, 1.508 <0.001** 

Insurance       

Private REF   REF   

Public 0.918 0.892, 0.944 <0.001** 1.029 0.962, 1.034 0.106 

Household Income       

At/Below Poverty Level REF   REF   

Above Poverty Level 1.148 1.116, 1.182 <0.001** 0.997 0.888, 0.957 0.872 

HIV-Related Stigma       

High Negative Self-Image 1.185 1.151, 1.220 <0.001** 1.242 1.206, 1.286 <0.001** 

Low Negative Self-Image REF   REF   

High Personalized Stigma 1.002 0.968, 1.037 0.921 1.007 0.969, 1.046 0.583 

Mod Personalized Stigma 0.838 0.812, 0.866 <0.001** 0.795 0.768, 0.822 <0.001** 
Low Personalized Stigma REF   REF   

High Anticipated Stigma 1.011 0.978, 1.045 0.528 1.061 1.021, 1.102 0.003** 

Mod Anticipated Stigma 1.113 1.077, 1.151 <0.001** 1.197 1.156, 1.239 <0.001** 

Low Anticipated Stigma REF   REF   

Type 3 Analysis of Effects 

HIV-Related X Race Stigma Interactions 

P 

   Personalized Stigma X Race/Ethnicity <0.001 

   Negative Self-image X Race/Ethnicity <0.001 

   Anticipated Stigma X Race/Ethnicity <0.001 

Note. REF = Reference group;  an = 771; weighted n = 89,889; *p < .05 **p <.01 
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Table 3.    

Crude and adjusted odds ratios and 95% confidence intervals of HIV-related stigma subtypes on retention in HIV 

care 
Variable Model 1 (Crude)  Model 2 (adjusted) 

 OR 95% CI P AOR 95% CI P 

Gender       

Male REF   REF   
Female 1.078 1.037, 1.121 <0.001** 1.226 1.167, 1.288 <0.001** 

Age       

35-49 REF   REF   

18-34 0.412 0.389, 0.437 <0.001** 0.531 0.498, 0.567 <0.001** 

50+ 0.565 0.539, 0.592 <0.001** 0.493 0.468, 0.519 <0.001** 
Education       

High School/Ged or Less 2.201 2.122, 2.282 <0.001** 0.399 0.382, 0.417 <0.001** 

Some College or More REF   REF   

Race/Ethnicity       

White REF   REF   
Black 0.518 0.497, 0.541 <0.001** 0.499 0.473, 0.526 <0.001** 

Hispanic 2.217 2.071, 2.375 <0.001** 1.727 1.607, 1.858 <0.001** 

Sexual Orientation       

Heterosexual REF   REF   

Not Heterosexual 1.319 1.271, 1.369 <0.001** 1.199 1.140, 1.260 <0.001** 
Non-Injected Drug Use?       

No REF   REF   

Yes 0.684 0.658, 0.710 <0.001** 0.573 0.549, 0.599 <0.001** 

Binge Drinking?       

No REF   REF   
Yes 0.638 0.608, 0.670 <0.001** 0.644 0.606, 0.683 <0.001** 

Insurance       

Private REF   REF   

Public 2.578 2.487, 2.672 <0.001** 3.799 3.628, 3.980 <0.001** 

Household Income       

At/Below Poverty Level REF   REF   

Above Poverty Level 0.745 0.719, 0.773 <0.001** 1.133 1.079, 1.189 <0.001** 

HIV-Related Stigma       

High Negative Self-Image 0.874 0.842, 0.906 <0.001** 0.876 0.838, 0.915 <0.001** 
Low Negative Self-Image REF   REF   

High Personalized Stigma 1.951 1.859, 2.049 <0.001** 2.030 1.919, 2.148 <0.001** 

Mod Personalized Stigma 1.134 1.090, 1.180 <0.001** 1.570 1.501, 1.643 <0.001** 

Low Personalized Stigma REF   REF   

High Anticipated Stigma 0.484 0.463, 0.507 <0.001** 0.500 0.474, 0.527 <0.001** 

Mod Anticipated Stigma 0.476 0.455, 0.498 <0.001** 0.520 0.495, 0.547 <0.001** 

Low Anticipated Stigma REF   REF   

Type 3 Analysis of Effects 
HIV-Related X Race Stigma Interactions 

p 

   Personalized Stigma X Race/Ethnicity <0.001** 

   Negative Self-image X Race/Ethnicity <0.001** 
   Anticipated Stigma X Race/Ethnicity <0.001** 

Note. REF = Reference group;  an = 771; weighted n = 89,889; *p < .05 **p <.01 
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Table 4. 

Crude and adjusted odds ratios and 95% confidence intervals of HIV-related stigma subtypes on viral 

suppression  
Variable Model 1 (Crude)  Model 2 (adjusted)  

 OR 95% CI P AOR 95% CI P 

Gender       

Male REF   REF   

Female 0.685 0.664, 0.707 <0.001** 0.837 0.805, 0.869 <0.001** 
Age       

35-49 REF   REF   

18-34 0.428 0.409, 0.449 <0.001** 0.520 0.495, 0.547 <0.001** 

50+ 0.827 0.797, 0.857 <0.001** 0.763 0.734, 0.794 <0.001** 

Education       

High School/Ged or Less 1.194 1.159, 1.230 <0.001** 1.083 1.046, 1.121 <0.001** 

Some College or More REF   REF   

Race/Ethnicity       

White REF   REF   

Black 0.411 0.397, 0.426 <0.001** 0.394 0.378, 0.411 <0.001** 
Hispanic 1.934 1.833, 2.043 <0.001** 1.779 1.682, 1.883 <0.001** 

Sexual Orientation       

Heterosexual REF   REF   

Not Heterosexual 1.614 1.565, 1.666 <0.001** 1.185 1.137, 1.234 <0.001** 

Non-Injected Drug Use?       

No REF   REF   

Yes 0.680 0.659, 0.703 <0.001** 0.698 0.674, 0.724 <0.001** 

Binge Drinking?       

No REF   REF   

Yes 0.708 0.679, 0.739 <0.001** 0.612 0.582, 0.643 <0.001** 
Insurance       

Private REF   REF   

Public 1.208 1.172, 1.245 <0.001** 1.252 1.205, 1.300 <0.001** 

Household Income       

At/Below Poverty Level REF   REF   
Above Poverty Level 0.987 0.957, 1.018 0.414 1.112 1.067, 1.158 <0.001** 

HIV-Related Stigma       

High Negative Self-Image 0.690 0.670, 0.712 <0.001** 0.673 0.650, 0.697 <0.001** 

Low Negative Self-Image REF   REF   

High Personalized Stigma 1.089 1.049, 1.130 <0.001** 1.430 1.370, 1.493 <0.001** 

Mod Personalized Stigma 1.135 1.097, 1.175 <0.001** 1.468 1.414, 1.525 <0.001** 

Low Personalized Stigma REF   REF   

High Anticipated Stigma 0.648 0.625, 0.671 <0.001** 0.943 0.904, 0.983 0.006** 

Mod Anticipated Stigma 0.842 0.811, 0.873 <0.001** 1.00 0.961, 1.041 0.991 

Low Anticipated Stigma REF   REF   

Type 3 Analysis of Effects 
HIV-Related x Race Stigma Interaction 

P 

   Personalized Stigma X Race/Ethnicity  <0.001** 

   Negative Self-image X Race/Ethnicity <0.001** 

   Anticipated Stigma X Race/Ethnicity <0.001** 

Note. REF = Reference group;  an = 771; weighted n = 89,889; *p < .05 **p <.01. 
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Table 5.      

Adjusted Odds Ratios and 95% Confidence Intervals HIV-Related Stigma Subtypes on Linkage to Care, Retention in Care, and 

Viral Suppression, Stratified by Race/ethnicity. 
 Linkage to Care Retention of Care  Viral Suppression  

Non-Hispanic White OR CI P AOR CI P AOR CI P 

   High Negative Self-Image 1.328 1.248-1.413 <.001** 1.149 1.037-1.274 0.008** 0.410 0.379-0.443 <0.001** 

   Low Negative Self-Image REF   REF   REF   

   High Personalized Stigma 0.857 0.796-0.923 <.001** 6.077 5.215-7.115 <0.001** 3.182 2.900-3.493 <0.001** 

   Mod Personalized Stigma 0.968 0.907-1.032 0.317 2.879 2.621-3.166 <0.001** 3.459 3.185-3.757 <0.001** 

   Low Personalized Stigma REF   REF   REF   

   High Anticipated Stigma 1.140 1.055-1.232 0.001** 0.740 0.651-0.841 <0.001** 0.667 0.604-0.737 <0.001** 

   Mod Anticipated Stigma 1.107 1.040-1.178 0.001** 0.687 0.627-0.753 <0.001** 0.426 0.395-0.459 <0.001** 

   Low Anticipated Stigma REF   REF   REF   

          

Non-Hispanic Black          

   High Negative Self-Image 1.120 1.068-1.175 <.001** 0.651 0.617-0.686 <0.001** 0.599 0.573-0.626 <0.001** 

   Low Negative Self-Image REF   REF   REF   

   High Personalized Stigma 1.216 1.149-1.287 <.001** 1.394 1.304-1.492 <0.001** 1.036 0.982-1.093 0.194 

   Mod Personalized Stigma 0.785 0.745-0.827 <.001** 1.132 1.070-1.198 <0.001** 1.240 1.183-1.300 <0.001** 
   Low Personalized Stigma REF   REF   REF   

   High Anticipated Stigma 1.318 1.245-1.396 <.001** 0.475 0.445-0.507 <0.001** 0.951 0.904, 1.000 0.052 
   Mod Anticipated Stigma 2.346 2.216-2.484 <.001** 0.475 0.444-0.508 <0.001** 1.111 1.054-1.172 <0.001** 

   Low Anticipated Stigma REF   REF   REF   

          

Hispanic          

   High Negative Self-Image 0.935 0.861-1.015 0.109 7.199 5.642-9.258 <0.001** 1.420 1.250-1.615 <0.001** 
   Low Negative Self-Image REF   REF   REF   

   High Personalized Stigma 1.247 1.137-1.369 <.001** 1.660 1.197-2.314 0.003** 0.763 0.655-0.889 0.001** 

   Mod Personalized Stigma 0.606 0.559-0.657 <.001** 1.449 1.176-1.787 0.001** 0.481 0.427-0.543 <0.001** 

   Low Personalized Stigma REF   REF   REF   

   High Anticipated Stigma 0.816 0.748-0.889 <.001** 0.681 0.520-0.893 0.005** 2.377 2.076-2.727 <0.001** 

   Mod Anticipated Stigma 0.387 0.357-0.420 <.001** 0.223 0.185-0.268 <0.001** 2.509 2.208-2.857 <0.001** 

   Low Anticipated Stigma REF   REF   REF   

Note. All covariates included in the unstratified models were included in the stratified models;  an = 771; weighted n = 89,889; *p < .05 **p <.01. 
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