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ABSTRACT OF THE DISSERTATION 

NEIGHBORHOOD-LEVEL DETERMINANTS OF DELAYED HIV DIAGNOSIS 

AND SURVIVAL AMONG HIV-POSITIVE LATINOS, FLORIDA 2000–2011  

by 

Diana Montserrat Sheehan 

Florida International University, 2016 

Miami, Florida 

Professor Mary Jo Trepka, Major Professor 

The purpose of this study was to estimate disparities in late human 

immunodeficiency virus (HIV) diagnosis and all-cause mortality among varying 

populations of HIV-positive Latinos, and to identify neighborhood-level predictors. 

Florida HIV surveillance data for years 2000–2011 were merged with 2007–2011 

American Community Survey (ACS) data. Multilevel logistic regressions were used to 

estimate adjusted odds ratios (aOR) for late HIV diagnosis (acquired immunodeficiency 

syndrome within 3 months of HIV diagnosis). Multilevel weighted Cox regressions were 

used to estimate adjusted hazard ratios (aHR) for mortality.  

Of 5522 Latinos diagnosed 2007–2011, males were at increased odds of late 

diagnosis compared with females (aOR 1.37, 95% confidence interval [CI] 1.13-1.67). 

Associated factors included residing in the lowest quartile of neighborhood education for 

females, and in the 3 highest quartiles of unemployment for males. Foreign-born 

compared with United States (US)-born Latinos were also at risk (aOR 1.24, 95% CI 
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1.08-1.42). Among foreign-born, residing in areas with <25% compared with ≥50% 

Latinos was a risk factor (aOR 1.37, 95% CI 1.05-1.79). Among 10,989 Latinos 

diagnosed 2000–2008, those with injection drug use (IDU) history compared with those 

without were at increased mortality risk (aHR 1.61, 95% CI 1.43-1.80). Associated 

factors for those with IDU history included residing in areas with ≥50% Latinos 

compared with <25% Latinos (aHR 1.56, 95% CI 1.19-2.04), and in rural compared with 

urban areas (aHR 1.73, 95% CI 1.06-2.70). Among 4649 Latinos diagnosed 2005–2008, 

those born in Puerto Rico compared with those born in the US were at increased 

mortality risk (aHR 2.00, 95% CI 1.53-2.59). Factors associated with mortality among 

those born in Puerto Rico included neighborhood poverty (aHR 1.21 per 5 unit increase, 

95% CI 1.08-1.34) and residing in areas with ≥50% compared with <25% Latinos (aHR 

1.67, 95% CI 1.01-2.70).  

Targeted and improved neighborhood-level HIV diagnosis, care and treatment 

strategies are warranted for Latinos. Males and foreign-born Latinos are at particular risk 

of delayed HIV diagnosis. Latinos with IDU history and those born in Puerto Rico are at 

increased mortality risk after HIV diagnosis. Results suggest that these at-risk groups 

interact uniquely with their environments and have distinct contributing factors to HIV-

related outcomes.  
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INTRODUCTION 
 

The incidence of human immunodeficiency virus (HIV) in the United States (US) 

is three times higher for Latinos than for non-Latino whites (Centers for Disease Control 

and Prevention, n.d.). About 20% of Latinos with HIV are not aware of their HIV status 

(Chen et al., 2012), and over 40% are diagnosed with HIV late (acquired 

immunodeficiency syndrome [AIDS] within 12 months of an HIV diagnosis) (Espinoza 

et al., 2012). An estimated 49% of HIV transmissions in the US are from persons 

unaware of their HIV infection (Hall et al., 2012) who may continue risky sexual and 

drug-related behaviors, unknowingly putting others at-risk. Late HIV diagnosis and 

subsequent late treatment, increases the risk of poor health outcomes (Cohen et al., 2011) 

and doubles the risk of HIV-related mortality (Hanna et al., 2008).  Reported predictors 

of late HIV diagnosis among Latinos include male sex, older age, injection drug use 

(IDU), high-risk heterosexual contact, and birth in Mexico and Central America 

(Espinoza et al., 2012, 2008). 

In addition to late HIV diagnosis, disparities in survival after HIV diagnosis also 

exist. In 2010, the mortality rate for Latinos with HIV was more than 2.5 times the rate of 

their non-Latino white counterparts (female: 1.1 vs. 0.4 per 100 000; male: 4.6 vs. 1.8 per 

100 000, respectively) (National Center for Health Statistics, 2014). Furthermore, the 3-

year survival rate in the US for foreign-born Latinos diagnosed with AIDS between 2001 

and 2005 was 88% (95% confidence interval (CI) 88-89) compared with 91% (95% CI 

90-91) for US-born Latinos (Espinoza et al., 2012). Disparities in survival after HIV 

diagnosis also exists among varying HIV risk groups, with Latinos with HIV attributable 
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to IDU experiencing the lowest one-year (83.8%, 95% CI 83.6-84.0) and five-year 

(75.3%, 95% CI 75.0-75.5) survival rates when compared with Latinos with HIV 

attributable to all other transmission modes (Espinoza et al., 2008).  

In addition to demographics and individual-level risks, neighborhood-level 

socioeconomic status (SES) might also influence the timing of HIV diagnosis and the 

length of survival among Latinos with HIV. A study of New York City’s HIV/AIDS 

surveillance data found that over 60% of individuals who were diagnosed late with HIV 

lived in neighborhoods with high levels of poverty (Hanna et al., 2008). Additionally, 

neighborhood-level educational attainment has been associated with late HIV diagnosis 

in urban areas (Trepka et al., 2014). Areas with low SES have also been associated with 

low HIV and AIDS survival (Hanna et al., 2008, Joy et al., 2008, McFarland et al., 2003). 

Furthermore, neighborhood poverty has been shown to partially account for racial/ethnic 

disparities in HIV/AIDS survival (Trepka et al., 2013, Arnold et al., 2009) and 

antiretroviral initiation (Arnold et al., 2009). Possible mechanisms to the relationship 

between neighborhood-level SES and health include increased psychological stress, 

decreased positive social networks, and fewer health and social support services 

(Boardman et al., 2001, Galea et al., 2003, Kirby & Toshiko, 2005). 

Neighborhood-level ethnic density (the proportion of a racial/ethnic group in a 

defined area) has also been linked to health outcomes (Inagame et al., 2006, Schneider et 

al., 2008) and health care utilization (Haas et al., 2004, Gaskin et al., 2012, Kaestle & 

Wiles, 2010, Quinn et al., 2009, Benjamins et al., 2004) among the general Latino 

population. In the US, the protective effect of ethnic density has most consistently been 
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reported for Latinos (Bécares et al., 2012). Studies have shown lower all-cause mortality 

among the general Latino population who reside in neighborhoods with high Latino 

ethnic density (Bécares et al., 2012). Additional benefits of ethnic density for Latinos 

have been reported for heart disease (Alvarez & Levy, 2012) and mortality (Franzini & 

Spears, 2003); stroke; lung, breast and colorectal cancer (Franzini & Spears, 2003, 

Eschbach et al., 2005); smoking during pregnancy (Shaw et al., 2010), infant mortality 

(Shaw et al., 2010, Jenny et al., 2001), preterm birth (Mason et al., 2010, Masi et al., 

2007), and low birth weight (Masi et al., 2007, Peak & Weeks, 2002); depression (Gerst 

et al., 2011, Sheffield & Peek, 2009, Ostir et al., 2003); poor self-rated health (Patel et al., 

2003, Shaw & Pickett, 2011); cholesterol screening (Benjamins et al., 2004); and access 

to care (Haas et al., 2004). Empirical data suggest that ethnic density might work through 

decreased exposure to racism (Whitley et al. 2006, Becares et al., 2009) and 

discrimination (Whitley et al., 2006, Becares et al., 2009, Das-Munshi et al., 2010); 

improved social support (Das-Munshi et al., 2010, Halperin & Nazroo 2000), social 

cohesion (Hong et al., 2014) and social networks (Whitley et al., 2006, Becares et al., 

2009, Das-Munshi et al., 2010); and increased access to care (Benjamins et al., 2004, 

Haas et al., 2004) and culturally appropriate resources (Whitley et al., 2006).  

Finally, the rural-urban status of a neighborhood has also been linked to health 

outcomes among individuals with HIV. Studies, including one among Latinos (Espinoza 

et al., 2012), have found lower rates of HIV testing (Ohl et al., 2011), and increased risk 

of late diagnosis (Espinoza et al., 2012, Trepka et al., 2014, Weis et al., 2010) and 

delayed HIV care (Ohl et al., 2010) among individuals residing in rural compared with 

urban areas. Potential mechanisms include low access to and utilization of healthcare 
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services (Metsch & McCoy, 1999), limited availability of HIV-related resources (Sutton 

et al., 2010), heightened HIV-related stigma, and decreased confidentiality in rural and 

low HIV prevalence areas (Zukoski & Thorburn, 2009). 

The overall objective of this dissertation was to estimate disparities in late HIV 

diagnosis and all-cause mortality among varying populations of HIV-positive Latinos, 

and to identify neighborhood-level predictors. Specifically, we sought to examine the role 

of neighborhood SES, Latino ethnic density, and rural-urban residence on late diagnosis 

and mortality among male vs. female Latinos, foreign- vs. US-born Latinos, and Latinos 

with vs. without a history of IDU. These objectives were accomplished through three 

separate studies. The first study aimed to: (1) examine individual and neighborhood 

determinants of late HIV diagnosis among Latinos and (2) compare differences in late 

diagnosis by gender and country of birth. The second study aimed to: (1) examine 

disparities in mortality risk among HIV-positive Latinos with a history of IDU compared 

with those without a history of IDU, and (2) compare individual- and neighborhood-level 

predictors of mortality for these two groups. The third and final study aimed to: (1) 

examine the role of neighborhood Latino ethnic density in all-cause mortality among 

HIV-positive Latinos, (2) compare the role of Latino ethnic density in mortality within 

Latinos of varying birth countries/regions, and (3) determine if Latino ethnic density 

ameliorates disparities within Latinos. 
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MANUSCRIPT 1 

Individual and neighborhood determinants of late HIV diagnosis among Latinos, Florida, 

2007-2011 

Abstract 
 

Objective: To examine individual and neighborhood determinants of late HIV diagnosis 

by gender and birthplace among Latinos. Methods: Florida HIV surveillance for 2007-

2011 were merged with American Community Survey data to estimate the odds of late 

HIV diagnosis (AIDS within 3 months of HIV diagnosis). Results: Of 5,522 HIV-

positive Latinos, 26.5% were diagnosed late. The odds ratio (OR) for late diagnosis was 

1.37 times higher for males than females (95% confidence interval [CI] 1.13-1.67). 

Neighborhood-level factors associated included residing in the lowest quartile of 

neighborhood education for females, and in the 3 highest quartiles of unemployment for 

males. The OR was 1.24 times higher for foreign- than US-born Latinos (95% CI 1.08-

1.42). Among foreign-born, residing in 2nd and 3rd quartiles of neighborhood 

unemployment, and in an area with <25% Hispanic/Latino population were associated. 

Conclusion: Targeted and improved individual- and neighborhood-level testing 

strategies are warranted for Latinos.  

Keywords: Latinos; foreign-born Latinos; human immunodeficiency virus; acquired 

immune deficiency syndrome; late diagnosis 
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Introduction 
 

The rate of human immunodeficiency virus (HIV) diagnoses in the United States 

(US) is three times higher for Latinos than for non-Latino whites (Centers for Disease 

Control and Prevention, n.d.). About 20% of HIV-positive Latinos are not aware of their 

HIV status (Chen et al., 2012), and over 40% are diagnosed with acquired 

immunodeficiency syndrome (AIDS) within 12 months of an HIV diagnosis (Espinoza et 

al., 2012). An estimated 49% of HIV transmissions in the US are from persons unaware 

of their HIV infection (Hall et al., 2012). Persons with undiagnosed HIV infection may 

continue risky sexual and drug-related behaviors, unknowingly putting others at-risk. 

Moreover, late HIV diagnosis and subsequent late treatment, increases the risk of poor 

health outcomes (Cohen et al., 2011) and doubles the risk of HIV-related mortality 

(Hanna et al., 2008).  

Reported predictors of late HIV diagnosis among Latinos include male sex, older 

age (Espinoza et al., 2012, 2008), injection drug use (IDU), high-risk heterosexual 

contact (Espinoza et al., 2008), being born outside of the US (Espinoza et al., 2012), and 

Spanish-speaking (Wohl et al., 2009). A study of Latinos diagnosed with HIV in 33 states 

and 5 US-dependent areas found males to be 40% more likely to be diagnosed late 

compared with females after controlling for individual-level covariates (Espinoza et al., 

2008). Furthermore, Latinos born in Mexico and Central America were over 2 times 

more likely to be diagnosed late with HIV compared with US-born Latinos (Espinoza et 

al., 2008).  
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In addition to demographics, area level factors might also influence the timing of 

HIV diagnosis. Areas with low socioeconomic status (SES) are associated with high HIV 

rates (Lopez-De Fede et al., 2011, Ishida et al., 2012) and low AIDS survival (Hanna et 

al., 2008, McFarland et al., 2003). Neighborhood poverty has also been shown to 

partially account for racial/ethnic disparities in HIV/AIDS survival (Trepka et al., 2013, 

Arnold et al., 2009) and antiretroviral initiation (Arnold et al., 2009). Although few 

studies have examined the role of neighborhood factors on late HIV diagnosis (Hanna et 

al., 2008, Trepka et al., 2014), research suggests that residential neighborhood might 

predict availability and utilization of health care (Haas et al., 2004, Gaskin et al., 2012) 

and preventive services (Kaestle & Wiles, 2010, Quinn et al., 2009, Benjamins et al., 

2004). A study of New York City’s HIV/AIDS surveillance data found over 60% of 

individuals who were diagnosed late with HIV lived in neighborhoods with high levels of 

poverty (Hanna et al., 2008). Additionally, neighborhood-level educational attainment 

and physician density have been associated with late HIV diagnosis in urban areas 

(Trepka et al., 2014). Nevertheless, these few studies examined all HIV cases (Hanna et 

al., 2008) or compared rural and urban cases (Trepka et al., 2014) but did not report 

results for Latinos specifically. Ethnic composition of neighborhoods has also been 

linked to health outcomes (Becares et al., 2012, Inagami et al., 2006) and health care 

utilization (Haas et al., 2004, Gaskin et al., 2012, Kaestle & Wiles, 2010, Quinn et al., 

2009, Benjamins et al., 2004) among the general Latino population, but has not been 

examined for HIV-positive Latinos.  

To date, we did not identify studies that examined the role of neighborhood 

socioeconomic status and ethnic composition on late HIV diagnosis among Latinos. 
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Therefore, the objective of this study was to examine the association between individual 

and neighborhood characteristics with late HIV diagnosis among HIV-positive Latinos. 

Specifically, we aimed to (1) examine individual and neighborhood determinants of late 

HIV diagnosis among Latinos and (2) compare differences in the context of gender and 

country of birth. 

Methods 
 

Study population 

 De-identified HIV surveillance data were obtained from the Florida Department 

of Health Enhanced HIV/AIDS Reporting System (eHARS). Latinos, ages 13 and over, 

who met the Centers for Disease Control and Prevention (CDC) case definition for HIV 

(Schneider et al., 2008) between 2007 and 2011 were included. Cases with missing or 

invalid data for zip code at time of HIV diagnosis, and cases diagnosed in a correctional 

facility were excluded.  

Individual- and neighborhood-level variables 

The following individual-level variables were extracted from eHARS: year of 

HIV diagnosis, sex at birth; age at HIV diagnosis; HIV transmission mode; birth country; 

HIV-to-AIDS interval in months (if case progressed to AIDS); residential zip code at 

time of HIV diagnosis; and whether the case was diagnosed at a correctional facility. Late 

HIV diagnosis was defined as AIDS diagnosis within 3 months of HIV diagnosis. A 3-

month time period was chosen based on the National HIV/AIDS Strategy goal to link 

individuals to care within 3 months of an HIV diagnosis (Centers for Disease Control and 
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Prevention, 2013) and to allow for comparison to a recent CDC study using HIV 

surveillance data (Centers for Disease Control and Prevention, 2011). Latinos were 

classified as US-born if they were born in any of the 50 states, District of Columbia, 

Puerto Rico, or any US dependent area for the stratified analysis. The variable 

“birthplace” was a further categorization of place of birth and included: US (excluding 

Puerto Rico), Puerto Rico, Cuba, Mexico, Central America, South America, and other. 

The 2011 American Community Survey/Census Bureau Hispanic origin classification 

was used to define the Central and South America categories (American Community 

Survey, 2011a).  

Neighborhood-level variables were obtained from the 2007-2011 American 

Community Survey (ACS) (American Community Survey, 2011b). Zip codes were 

matched to a corresponding zip code tabulation area (ZCTA). ZCTAs are generalized 

areal representations of zip code service areas used by the ACS to tabulate summary 

statistics (United States Census Bureau, n.d.). Extracted ZCTA-level characteristics were: 

percent of the population living below the poverty line; percent of the population aged 16 

years and older who are unemployed; percent of the population aged 18 years and older 

that was a high school graduate; and percent of the population who identified as Hispanic 

or Latino. Neighborhood-level SES variables (poverty, unemployment, and education), 

were divided into quartiles of the Florida population. Based on previous research 

(Alvarez & Levy, 2012, Shaw et al., 2010), the percent of Hispanics/Latinos in the ZCTA 

was divided into 3 categories: <25%, 25-49%, and ≥50%. Version 2.0 of Rural-Urban 

Commuting Area (RUCA) codes, developed by the University of Washington WWAMI 

Rural Research Center (WWAMI Rural Health Research Center, n.d.), were used to 
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divide ZCTAs into rural or urban status. Categorization C was used to address small 

numbers of HIV cases in isolated small rural towns. 

Analysis 

 Latinos were categorized as having a late HIV diagnosis or not. Timing of HIV 

diagnosis was compared across individual- and neighborhood-level variables using chi-

square tests for categorical variables (table 1). The bivariate analyses were repeated 

comparing Latinos by gender and US- vs. foreign-born status. An α≤ 0.25 was used to 

determine which individual- and neighborhood-level variables to include in the multilevel 

logistic regression models (Hosmer & Lemeshow, 2000). Multilevel (level 1: individual; 

level 2: ZCTA) modeling was used to account for correlation among cases living in the 

same ZCTA. SAS GLIMMIX procedure was used to calculate crude, individual-level 

adjusted and individual and neighborhood-level adjusted ratios (ORs), treating ZCTA as 

a random effect.  Models were stratified by gender (table 2) and US- vs. foreign-born 

status (table 3). SAS software, version 9.3 (SAS Institute, Cary, NC 2002) was used to 

conduct all analyses. The Florida International University and Florida Department of 

Health Institutional Review Boards approved this study. 

Results 
 

In Florida, there were 5,522 Latinos diagnosed with HIV between 2007-2011 who 

met the inclusion criteria. Of these, 1,462 (26.5%) were diagnosed with AIDS within 3 

months of an HIV diagnosis (table 1). The proportion of females (28.9%) and males 
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(26.0%) diagnosed late with HIV was similar (p=0.0657). Late HIV diagnosis was more 

common among foreign- (28.5%) compared with US-born (23.7%) Latinos (p<0.0001). 

Male vs. female Latinos 

 After adjusting for individual- and neighborhood-level factors, the odds of late 

diagnosis was 1.37 times higher for males compared with females (95% confidence 

interval [CI] 1.13-1.67) (not in table). In the multivariable analyses, being diagnosed with 

HIV at 20 years of age or older compared with 13-19 and being born in Mexico or 

Central America was independently associated with higher odds of late diagnosis in both 

females and males (table 2). For females only, residing in the lowest quartile of 

neighborhood high school graduates compared with the highest quartile was additionally 

associated with higher odds. For males, residing in the 3 highest quartiles of 

neighborhood unemployment compared with the lowest quartile, and in the third highest 

quartile of high school graduates compared with the highest quartile was additionally 

associated. A mode of transmission of men who have sex with men (MSM) compared 

with heterosexual transmission was associated with lower odds of late diagnosis for 

males. 

US vs. foreign-born Latinos 

After adjusting for significant individual- and neighborhood-level factors, the 

odds of late diagnosis was 1.24 times higher for foreign- compared with US-born Latinos 

(95% CI 1.08-1.42) (not in table). In the multivariate analyses, being 20 years or older at 

time of diagnosis compared with 13-19 years of age was associated with higher odds of 

late HIV diagnosis for both US-born and foreign-born Latinos (table 3). Reporting the 



 16 

HIV transmission mode of MSM compared with heterosexual sex was associated with 

lower odds for both groups. For foreign-born Latinos only, being male compared with 

female, and residing in the second and third highest quartiles of neighborhood 

unemployment compared with the lowest quartile, the third highest quartile of high 

school graduates compared with the highest quartile, and <25% compared with ≥50% 

Hispanic/Latino population was associated with higher odds of late HIV diagnosis.  

Discussion 
 

Our study found 26.5% of Latinos diagnosed with AIDS within 3 months of an 

HIV diagnosis between 2007-2011 in Florida; similar to national rates for 2011 (27.4%) 

(Centers for Disease Control and Prevention, 2013). Older age was a consistent 

determinant of late HIV diagnosis among both sexes and among US- and foreign-born 

Latinos. Latinos born in Mexico and Central America were significantly more likely to be 

diagnosed late compared with US-born Latinos. Low neighborhood educational 

attainment increased the odds of late diagnoses for females. Higher neighborhood 

unemployment put males at-risk only. Neighborhood characteristics did not affect 

Latinos born in the US. However, neighborhood unemployment, education, and percent 

Hispanic/Latino were associated with late diagnosis for foreign-born Latinos.  

Older age has been associated with late HIV diagnosis among Latinos in several 

studies (Espinoza et al., 2012, 2008). Disease progression has been reported to occur at a 

faster rate in older individuals (Langford et al., 2007). Our data did not allow us to 

differentiate between old and recent HIV infections. Therefore, it is possible that we 

overestimated the proportion diagnosed late for older Latinos. It is important for future 
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research to differentiate between accelerated progression of HIV and late diagnosis 

among this group to determine if strategies to improve HIV testing are needed. 

Nevertheless, the rate of new HIV diagnoses among older Latinos is high (19.5 vs. 3.9 

per 100,000 in non-Latino whites per year) (Linley et al., 2012), and over 80% of Latinos 

over the age of 48 have never been tested for HIV (Lopez-Quintero et al., 2000).  

The finding that males are at increased odds of late HIV diagnosis is consistent 

with national results (Espinoza et al., 2012, 2008, 2007). A study of Latinos in 33 states 

and 5 US-dependent areas found the adjusted odds of late diagnosis was 1.4 times higher 

for males compared with females (95% CI 1.2-1.6) (Espinoza et al., 2008); consistent 

with our findings (aOR 1.37, 95% CI 1.13-1.67). This might reflect the low HIV testing 

rates among male Latinos compared with their female counterparts (Lopez-Quintero et 

al., 2005). Our result of foreign- vs. US-born Latinos (aOR 1.24, 95% CI 1.08-1.42) is 

also consistent with a national study (adjusted prevalence ratio 1.2, 95% CI 1.16-1.24) 

(Espinoza et al., 2012). However, a separate study in Los Angeles found no difference 

between foreign- and US-born Latinos (Wohl et al., 2009) suggesting that Latinos, or 

their circumstance, exposure, or life experiences, in Florida differ from those in 

California or that HIV testing strategies in Los Angeles are reaching both groups equally.  

Our study found 41% of HIV-positive Latinos born in Mexico and 37% of those 

born in Central America diagnosed late. Moreover, they had over twice the odds of late 

diagnoses compared with US-born Latinos. These results are similar to aggregate results 

for the US (Mexico aOR 2.2, 95% CI 1.8-2.5; Central America aOR 2.5, 95% CI 2.0-3.2) 

(Espinoza et al., 2008). Among Latinos in the US, Mexicans are also more likely to 
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report never having been tested for HIV compared to Puerto Ricans, Central and South 

Americans, and other Latinos (Lopez-Quintero et al., 2005). The lack of HIV testing and 

high odds of late diagnosis are concerning as it is estimated that the annual number of 

HIV diagnoses is increasing between 9 and 25% for Latinos born in Mexico and Central 

America (Espinoza et al., 2008). It is important to note that national results for late HIV 

diagnosis for Latinos born in Mexico (Espinoza et al., 2008) approximate our results for 

males only (aOR 2.21, 95% CI 1.68-2.91). We found a larger disparity between females 

born in Mexico and females born in the US (aOR 3.57, 95% CI 1.62-7.90). This suggests 

that females born in Mexico might experience added barriers to testing.  

 Females residing in the lowest quartile of neighborhood education had higher 

odds of late diagnosis compared to those residing in the highest quartile of education. 

Low individual-level educational attainment has been associated with no prior HIV 

testing among Latinos in the US (Lopez-Quintero et al., 2005). Furthermore, 

neighborhood-level education has been associated with late diagnosis in urban areas in 

Florida (Trepka et al., 2014). A population-based study in Kenya reported that higher 

neighborhood educational attainment was protective against HIV risk and a stronger 

predictor for risk than education at the individual and household-level (Ishida et al., 

2012). The authors suggest that neighborhood-level education impacts the transmission 

of HIV knowledge among neighbors (Ishida et al., 2012). In our study, males who resided 

in the three highest quartiles of unemployment had higher odds of late diagnoses 

compared with those who resided in the lowest quartile of unemployment. A study of 

National Health Interview Survey data found no difference in HIV testing between 

Latinos who were unemployed compared with those who were employed (Lopez-
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Quintero et al., 2005). This suggests that a structural, rather than an individual-level 

mechanism may play a role.  

 Our study suggests that neighborhood characteristics only affect foreign-born 

Latinos. Neighborhood-level factors examined in this study did not predict late diagnosis 

for US-born Latinos. For foreign-born Latinos, living in the 2nd and 3rd highest quartiles 

of unemployment increased the odds of late diagnosis. Although foreign-born Latinos 

(1.8%) are less likely to be unemployed compared to US-born Latinos (2.8%), they are 

more likely to be uninsured (49.3 vs. 18%, respectively) (Brown & Patten, 2014a). This 

might reflect work in industries that are less likely to offer employer-based health 

insurance (Brown & Patten, 2014b). The association between the 4th and highest quartile 

of unemployment and late diagnosis was not statistically significant among foreign-born 

Latinos but the estimate was in the same direction and general magnitude to the third 

quartile of unemployment. Residing in a neighborhood with a low Latino ethnic density 

(i.e. less than 25% Hispanic/Latino population) also increased the odds of late HIV 

diagnosis for foreign-born Latinos. A previous study by Gaskin et al. found Latinos more 

likely to have an office-based physician visit when they resided in predominately Latino 

communities than non-Latino whites and blacks in Latino areas (Gaskin et al., 2012). The 

authors suggested that this unexpected protective effect may be due to Latinos in 

predominantly Latino areas having better access to social networks and a higher rate of 

language-concordant patient/provider interactions. This is consistent with a previous 

study that found Spanish language to be strongly linked to late HIV diagnosis for Latinos 

(Wohl et al., 2009). Communities with a larger proportion of Latinos might specifically 
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target HIV testing strategies, outreach, and other resources to Latinos, including the 

provision of information in Spanish (Whitley et al., 2006, Lee, 2009, White et al., 2012).  

  Finally, our result that rural residence is not associated with late diagnosis among 

Latinos is inconsistent with previous findings. Espinoza et al., found higher odds of late 

diagnosis among Latinos residing in rural vs. urban areas (Espinoza et al., 

2012). However, this previous study did not account for neighborhood-level 

socioeconomic status or ethnic composition. While we found rural residence to be 

associated with late diagnosis in the crude regression analyses for males and foreign-born 

Latinos, this effect disappeared after adjusting for covariates. It is possible that the crude 

association between rural residence and late diagnosis is mainly due to individual-level or 

neighborhood characteristics examined in this study or that the few number of rural cases 

(n=88) limited our power for the more complex, multivariate, regression models. 

Additionally, rural areas in Florida might be in relative close proximity to urban centers 

compared to other states. Similarly, neighborhood-level poverty was also not associated 

with late diagnosis in our study. These findings are consistent with a study examining 

rural and urban differences in late diagnosis among all HIV-positive Latinos in Florida 

(Trepka et al., 2014), and a study reporting no difference in HIV testing between Latinos 

in the general US population living below the poverty line compared with those living at 

or above the poverty line (Lopez-Quintero et al., 2005).  

 This study is not without limitations. First, our definition of late HIV diagnosis 

differed from previous studies examining Latinos. These studies used a 12-month HIV-

to-AIDS interval (Espinoza et al., 2012, 2008). Therefore, we were unable to compare the 
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proportion of Latinos diagnosed late in Florida with national rates for specific Latino 

ethnic subgroups. However, it was important to match our definition to the CDC national 

report (Centers for Disease Control and Prevention, 2013) and measure late diagnosis in a 

manner useful for determining our progress with the HIV/AIDS national strategy. 

Second, our dataset did not contain individual-level socioeconomic status, length of time 

in the US for foreign-born Latinos, language of preference, health insurance status, level 

of acculturation, or information regarding perceived risk for HIV (Lopez-Quintero et al., 

2005). These variables may be important predictors of late diagnosis. Third, we are 

unsure of the length of time that cases were exposed to the ZCTA of residence reported at 

the time of diagnosis. Fourth, we were only able to study neighborhood factors at the 

ZCTA-level, as it was the smallest geographic unit available in the dataset. Finally, our 

study may not be generalizable to the predominantly Mexican foreign-born Latino 

population in the US as our sample of foreign-born Latinos was largely Cuban. Despite 

this difference, our results appear to parallel several national studies suggesting a higher 

degree of generalizability than expected.  

 The findings of this study suggest that Latinos who are older, male, and born in 

Mexico and Central America are not fully benefiting from existing HIV testing programs. 

Enhanced strategies that target specific barriers for these groups are warranted. Females 

in areas with low educational attainment and males in areas with high unemployment also 

appear to be experiencing added barriers. Finally, further outreach might be needed to 

ensure that Latinos who are isolated from their ethnic group know where they can get 

tested and feel comfortable doing so in predominantly non-Latino areas.  Further research 

is needed to understand why neighborhood factors appear to affect foreign-born Latinos 
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only and to identify mechanisms for the relationship between place and late HIV 

diagnosis. 

Conclusions 
 

To our knowledge this is the first study to identify neighborhood-level predictors 

of late HIV diagnosis for Latinos that go beyond rural/urban differences. Our findings 

suggest that HIV testing campaigns in areas with low educational attainment are not 

reaching Latino women and that areas with high unemployment might need to focus on 

decreasing testing barriers for men. Additionally, foreign-born Latinos in predominantly 

non-Latino areas appear to be at greater risk of late HIV diagnosis. 

References 
 

Alvarez KJ, Levy BR. Health advantages of ethnic density for African American and 
Mexican American elderly individuals. Am J Public Health. 2012;102(12):2240-2242. 

American Community Survey. American Community Survey and Puerto Rico 
Community Survey 2011 code list. Washington, DC: American Community Survey 
United States Census Bureau. 
http://www.census.gov/acs/www/Downloads/data_documentation/CodeLists/2011_ACS_
Code_Lists.pdf. 2011a. Retrieved Sept 2014.  

American Community Survey. 2011 American Community Survey 5-year estimates. 
Washington, DC: American Community Survey United States Census Bureau. 
http://factfinder2.census.gov. 2011b. Retrieved Jan 2014. 

Arnold M, Hsu L, Pipkin S, McFarland W, Rutherford GW. Race, place and AIDS: The 
role of socioeconomic context on racial disparities in treatment and survival in San 
Francisco. Soc Sci Med. 2009;69(1):121-128.  

Becares L, Shaw R, Nazroo J, Stafford M, Albor C, Atkin K, et. al. Ethnic density effect 
on physical morbidity, mortality, and health behaviors: a systematic review of the 
literature. Am J Public Health. 2012;102(12):e33-66. 

Benjamins MR, Kirby JB, Bond Huie SA. County characteristics and racial and ethnic 
disparities in the use of preventive services. Prev Med. 2004;39(4):704-712.  



 23 

Brown A, Patten E. Statistical portrait of Hispanics in the United States, 2012. 
Washington, DC: Pew Research. http://www.pewhispanic.org/2014/04/29/statistical-
portrait-of-hispanics-in-the-united-states-2012/#persons-without-health-insurance-by-
age-race-and-ethnicity-2012. 2014a. Retrieved Sept 2014.  

Brown A, Patten E. Statistical portrait of the foreign-born population in the United States, 
2012. Washington, DC: Pew Research. 
http://www.pewhispanic.org/2014/04/29/statistical-portrait-of-the-foreign-born-
population-in-the-united-states-2012/. 2014b. Retrieved Sept 2014. 

Centers for Disease Control and Prevention. NCHHSTP Atlas. Atlanta, GA: Centers for 
Disease Control and Prevention. http://gis.cdc.gov/GRASP/NCHHSTPAtlas/main.html. 
n.d. Retrieved Aug 2014. 

Centers for Disease Control and Prevention. High-impact HIV prevention CDC’s 
approach to reducing HIV infection in the United States. Atlanta, GA: US Department of 
Health and Human Services, Centers for Disease Control and Prevention. 
http://www.cdc.gov/hiv/pdf/policies_NHPC_Booklet.pdf. 2011. Retrieved Sept 2014.  

Centers for Disease Control and Prevention. Monitoring selected national HIV prevention 
and care objectives by using HIV surveillance data–United States and 6 US dependent 
areas–2011. HIV Surveillance Report, 2013. Vol.18 (No. 5). Atlanta, GA: US 
Department of Health and Human Services, Centers for Disease Control and Prevention. 
http://www.cdc.gov/hiv/pdf/2011_monitoring_hiv_indicators_hssr_final.pdf. 2013. 
Retrieved Sept 2014. 

Chen M, Rhodes PH, Hall HI, Kilmarx PH, Branson BM, Valleroy LA. Prevalence of 
undiagnosed HIV infection among persons aged ≥13 years – National HIV Surveillance 
System, United States, 2005–2008. MMWR Morb Mortal Wkly Rep. 2012;61:sup 57-64. 

Cohen MS, Chen YQ, McCauley M, et al. Prevention of HIV-1 infection with early 
antiretroviral therapy. N Engl J Med. 2011;365(6):493-505. 

Espinoza L, Hall HI, Hardnett F, Selik RM, Ling Q, Lee M. Characteristics of persons 
with heterosexually acquired HIV infection, United States 1999-2004. Am J Public 
Health. 2007;97(1):144-149.  

Espinoza L, Hall HI, Selik RM, Hu X. Characteristics of HIV infection among Hispanics, 
United States 2003-2006. J Acquir Immune Defic Syndr. 2008;49(1):94-101. 

Espinoza L, Hall HI, Hu X. Diagnoses of HIV infection among Hispanics/Latinos in 40 
states and Puerto Rico, 2006-2009. J Acquir Immune Defic Syndr. 2012;60(2):205-213. 

Gaskin DJ, Dinwiddie GY, Chan KS, McCleary R. Residential segregation and 
disparities in health care utilization. Med Care Rese and Rev. 2012;69(2):158-175. 



 24 

Hall HI, Holtgrave DR, Maulsby C. HIV transmission rates from persons living with HIV 
who are aware and unaware of their infection. AIDS. 2012;26(7):893-896. 

Hanna DB, Pfeiffer MR, Torian LV, Sackoff JE. Concurrent HIV/AIDS diagnosis 
increases the risk of short-term HIV-related death among persons newly diagnosed with 
AIDS, 2002-2005. AIDS Patient Care STDS. 2008;22(1):17-28. 

Haas JS, Phillips KA, Sonneborn D, McCulloch CE, Baker LC, Kaplan CP, Perez-Stable 
EJ, Liang SY. Variation in access to health care for different racial/ethnic groups by 
racial/ethnic composition of individual’s county of residence. Med Care. 2004;42(7):704-
714. 

Hosmer DW, Lemeshow S. Applied Logistic Regression. 2nd edition. New York, NY: 
John Wiley and Sons, Inc; 2000.  

Inagami S, Borell LN, Wong MD, Fang J, Shapiro MF, Asch SM. Residential 
segregation and Latino, black and white mortality in New York City. J Urban Health. 
2006;83(3):406-420. 

Ishida K, Arnold M, Stupp P, Kizito P, Ichwara J. Exploring the connections between 
HIV serostatus and individual, household, and community socioeconomic resources: 
Evidence from two population-based surveys in Kenya. Soc Sci Med. 2012;74(2):185-
195.  

Kaestle CE, Wiles BB. Targeting high-risk neighborhoods for tobacco prevention 
education in schools. Am J Public Health. 2010;100(9):1708-1713.  

Langford SE, Anaworanich J, Cooper DA. Predictors of disease progression in HIV 
infection: a review. AIDS Res Ther. 2007;4(11). 

Lee MA. Neighborhood residential segregation and mental health: a multilevel analysis 
on Hispanic Americans in Chicago. Soc Sci Med. 2009;68:1975-84. 

Linley L, Prejean J, An Q, Chen M, Hall HI. Racial/ethnic disparities in HIV diagnoses 
among persons aged 50 years and older in 37 US states, 2005-2008. Am J Public Health. 
2012;102(8):1527-1534.  

Lopez-De Fede A, Stewart J, Hardin J, Mayfield-Smith K, Sudduth D. Spatial 
visualization of multivariate datasets: an analysis of STD and HIV/AIDS diagnosis rates 
and socioeconomic context using ring maps. Public Health Rep. 2011;126(3):115-126.  

Lopez-Quintero C, Shtarkshall R, Neumark YD. Barriers to HIV-testing among 
Hispanics in the United States: analysis of the National Health Interview Survey, 2000. 
AIDS Patient Care STDS. 2005;19(10):672-83.  



 25 

McFarland W, Chen S, Hsu L, Schwarcz S, Katz M. Low socioeconomic status is 
associated with a higher rate of death in the era of highly active antiretroviral therapy, 
San Francisco. J Acquir Immune Defic Syndr. 2003;33(1):96-103.  

Quinn BC, Catalano RA, Felber E. The effect of community-level unemployment on 
preventive oral health care utilization. Health Serv Res. 2009;44(1):162-181.  

Shaw RJ, Pickett KE, Wilkinson RG. Ethnic density effects on birth outcomes and 
maternal smoking during pregnancy in the US Linked Birth and Infant Death data set. 
Am J Public Health. 2010;100(4):707-713. 

Schneider E, Whitmore S, Glynn MK, Dominguez K, Mitsch A, McKenna MT. Revised 
surveillance case definitions for HIV infection among adults, adolescents, and children 
aged <18 months and for HIV infection and AIDS among children aged 18 months to 
<13 years --- United States, 2008. MMWR Morb Mortal Wkly Rep. 2008;57(RR10):1-8.  

Trepka MJ, Niyonsenga T, Maddox L, Spencer L, Lutfi K, Pavlova-McCalla E. 
Community poverty and trends in racial/ethnic survival disparities among people 
diagnosed with AIDS in Florida, 1993-2004. Am J Public Health. 2013;103(4):717-726. 

Trepka MJ, Fennie KP, Sheehan DM, Lutfi K, Maddox L, Lieb S. Late HIV diagnosis: 
differences by rural/urban residence, Florida, 2007-2011. AIDS Patient Care STDS. 
2014;28(4):188-197.  

United States Census Bureau. Geography: ZIP Code Tabulation Areas (ZCTAs). 
Washington, DC: United States Census 
Bureau. http://www.census.gov/geo/reference/zctas.html. Retrieved April 2013. 

White K, Haas JS, Williams DR. Elucidating the role of place in health care disparities: 
the example of racial/ethnic residential segregation. Health Serv Res. 2012;47(3):1278-
99. 

Whitley R, Prince M, McKenzie K, Stewart R. Exploring the ethnic density effect: a 
qualitative study of a London electoral ward. Int J Soc Psychiatry. 2006;52(4):376-91. 

Wohl AR, Tejero J, Frye DM. Factors associated with late HIV testing for Latinos 
diagnosed with AIDS in Los Angeles. AIDS Care. 2009;21(9):1203-1210.  

WWAMI Rural Health Research Center. Rural Urban Commuting Areas (RUCA). 
Seattle, WA: WWAMI Rural Health Research Center. 
http://depts.washington.edu/uwruca/. Retrieved Sept 2014. 

 

 

http://www.census.gov/geo/reference/zctas.html


 26 

Tables and figures 
 

TABLE 1─ Characteristics of Latinos with late HIV diagnosis (AIDS diagnosis within 3 months of HIV 
diagnosis) vs. those without late diagnosis (no AIDS diagnosis within 3 months of HIV diagnosis), 
Florida, 2007-2011 
  Late diagnosis (AIDS diagnosis within 

3 months of HIV diagnosis) 
 

  Yes No  
Characteristic Total, n a n (%) n (%) P-value b 
Total 5,522 1,462 (26.5) 4,060 (73.5)  
Individual-level variables, n (%)     
Year of HIV diagnosis 
   2007 
   2008 
   2009 
   2010 
   2011 

 
1,225 
1,140 
1,097 
1,048 
1,012 

 
303 (24.7) 
311 (27.3) 
299 (27.3) 
272 (26.0) 
277 (27.4) 

 
922 (75.3) 
829 (72.7) 
798 (72.7) 
776 (74.1) 
735 (72.6) 

0.5259 

Sex at birth 
   Male 
   Female 

 
4,584 

938 

 
1,191 (26.0) 

271 (28.9) 

 
3,393 (74.0) 

667 (71.1) 

0.0657 
 

Age group at diagnosis 
   13-19 years 
   20-39 years 
   40-59 years 
   60 years or older 

 
155 

2,860 
2,245 

262 

 
15 (9.7) 

613 (21.4) 
732 (32.6) 
102 (38.9) 

 
140 (90.3) 

2,247 (78.6) 
1,513 (67.4) 

160 (61.1) 

<0.0001 

Mode of transmission 
   IDU c 

   MSM 
   Heterosexual 
   Other/unknown  

 
342 

3,254 
1,340 

586 

 
101 (29.5) 
703 (21.6) 
441 (32.9) 
217 (37.0) 

 
241 (70.5) 

2,551 (78.4) 
899 (67.1) 
369 (63.0) 

<0.0001 

US- vs. foreign-born 
   US-born d 

   Foreign-born 

 
2,290 
3,232 

 
542 (23.7) 
920 (28.5) 

 
1,748 (76.3) 
2,312 (71.5) 

<0.0001 

Birthplace 
   United States 
   Puerto Rico 
   Cuba  
   Mexico 
   Central America e,f 

   South America e,g 

   Other h  

 
1,828 

462 
909 
325 
535 
582 
881 

 
410 (22.4) 
132 (28.6) 
201 (22.1) 
134 (41.2) 
196 (36.6) 
142 (24.4) 
247 (28.0) 

 
1,418 (77.6) 

330 (71.4) 
708 (77.9) 
191 (58.8) 
339 (63.4) 
440 (75.6) 
634 (72.0) 

<0.0001 

ZCTA-level variables, n (%)     
Percent of population below poverty 
line (average 2007-2011), quartiles 
   <8.7 
   8.7-12.9 
   13.0-19.3 
   ≥19.4 

 
 

410 
1,186 
1,951 
1,975 

 
 

108 (26.3) 
304 (25.6) 
496 (25.4) 
554 (28.1) 

 
 

302 (73.7) 
882 (74.4) 

1,455 (74.6) 
1,421 (72.0) 

 
0.2546 
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Percent of population 16 and older 
who is unemployed (average 2007-
2011), quartiles 
    <4.2 
    4.2-5.5 
    5.6-7.2 
    ≥7.3 

 
 
 

940 
1,041 
1,447 
2,094 

 
 
 

202 (21.5) 
278 (26.7) 
389 (26.9) 
593 (28.3) 

 
 
 

738 (78.5) 
763 (73.3) 

1,058 (73.1) 
1,501 (71.7) 

 
 

0.0012 

Percent of population 18 years and 
older that is a high school graduate 
(average 2007-2011), quartiles 
   ≥92.1 
   86.9-92.0 
   80.4-86.8 
   <80.4 

 
 
 

514 
1,031 
1,657 
2,320 

 
 
 

111 (21.6) 
292 (28.3) 
409 (24.7) 
650 (28.0) 

 
 
 

403 (78.4) 
739 (71.7) 

1,248 (75.3) 
1,670 (72.0) 

 
 

0.0034 

Percent of population who identified 
themselves as Hispanic/Latino  
   ≥50 
   25-49 
   <25 

 
 

2,017 
1,668 
1,837 

 
 

509 (25.2) 
436 (26.1) 
517 (28.1) 

 
 

1,508 (74.8) 
1,232 (73.9) 
1,320 (71.9) 

 
0.1155 

 

RUCA classification i 
   Rural 
   Urban 

 
88 

5,434 

 
37 (42.1) 

1,425 (26.2) 

 
51 (58.0) 

4,009 (73.8) 

0.0008 
 

US, United States; ZCTA, zip code tabulation area; IDU, injection drug use; MSM, male to male sexual 
contact; RUCA, Rural-Urban Commuting Area. Percentage may not add up to 100 due to rounding. 
a Excludes cases diagnosed in a correctional facility, missing residential zip code at time of HIV 
diagnosis, or diagnosed under the age of 13. 
b P-value from chi-square tests. 
c Includes cases reported as both IDU and MSM/IDU. 
d Category includes cases born in any of the 50 states, District of Columbia, or any US dependency.  
e Category defined based on the 2011 American Community Survey/Census Bureau Hispanic origin 
classification. 
r Includes cases born in the following countries: Costa Rica, El Salvador, Guatemala, Honduras, 
Nicaragua, and Panama.   
g Includes cases born in the following countries: Argentina, Bolivia, Chile, Colombia, Ecuador, Paraguay, 
Peru, Uruguay, and Venezuela.     
h Includes cases identified as “Hispanic/Latino” and born in countries other than the United States, Puerto 
Rico, Mexico, Cuba, Central American and South America with the exception of Brazil. This category 
includes cases born in Brazil (n=112) and the Dominican Republic (n=94).  
i Classified as rural or urban based on categorization C from the Rural-Urban Commuting Area (RUCA) 
data codes developed by the University of Washington WWAMI Rural Research Center. 
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TABLE 2─ Odds ratios and 95% confidence intervals for late HIV diagnosis (AIDS diagnosis within 3 month of HIV diagnosis) for Latinos 
reported with HIV by gender, Florida, 2007-2011 
 Females  Males 

 Crude OR  
(95% CI) 

aOR a  
(95% CI) 

aOR b  
(95% CI) 

 Crude OR  
(95% CI) 

aOR a  
(95% CI) 

aOR b  
(95% CI) 

Individual-level 
variables 

       

Age group at 
diagnosis 
   13-19 years 
   20-39 years 
   40-59 years 
   60 years or older 

 
 
Referent 
4.29 (1.30-14.18) 
6.60 (2.00-21.73) 
11.37 (3.18-40.71) 

 
 
Referent 
4.18 (1.25-14.03) 
6.76 (2.02-22.66) 
10.70 (2.91-39.42) 

 
 
Referent 
4.50 (1.33-15.24) 
7.30 (2.16-24.73) 
11.97 (3.21-44.70) 

  
 
Referent 
2.21 (1.20-4.05) 
4.01 (2.19-7.36) 
4.83 (2.48-9.39) 

 
 
Referent 
2.05 (1.11-3.79) 
3.82 (2.07-7.08) 
4.40 (2.23-8.66) 

 
 
Referent 
2.12 (1.14-3.93) 
3.95 (2.13-7.34) 
4.67 (2.36-9.24) 

Mode of 
transmission 
   Heterosexual 
   IDU c 

   MSM 
   Other/unknown 

 
 
Referent 
0.70 (0.38-1.30) 
-- 
1.44 (0.99-2.10) 

 
 
Referent 
0.71 (0.38-1.34) 
-- 
1.46 (0.99-2.15) 

 
 
Referent 
0.72 (0.38-1.37) 
-- 
1.44 (0.97-2.13) 

  
 
Referent 
0.73 (0.54-0.99) 
0.44 (0.37-0.53) 
0.95 (0.74-1.22) 

 
 
Referent 
0.81 (0.59-1.11) 
0.54 (0.45-0.65) 
1.01 (0.78-1.31) 

 
 
Referent 
0.81 (0.59-1.11) 
0.56 (0.46-0.69) 
1.00 (0.77-1.30) 

Birthplace 
   United States 
   Puerto Rico 
   Cuba  
   Mexico    
   Central America 
   South America 
   Other 

 
Referent 
1.90 (1.19-3.03) 
1.66 (0.95-2.89) 
3.30 (1.53-7.13) 
2.09 (1.33-3.29) 
1.40 (0.78-2.52) 
1.53 (1.02-2.29) 

 
Referent 
1.56 (0.96-2.53) 
1.39 (0.79-2.44) 
3.68 (1.67-8.10) 
1.96 (1.22-3.12) 
1.06 (0.58-1.95) 
1.22 (0.80-1.85) 

 
Referent 
1.58 (0.96-2.58) 
1.42 (0.79-2.55) 
3.57 (1.62-7.90) 
2.00 (1.24-3.24) 
1.18 (0.63-2.18) 
1.24 (0.82-1.89) 

  
Referent 
1.26 (0.96-1.64) 
0.93 (0.76-1.15) 
2.35 (1.81-3.06) 
1.98 (1.57-2.50) 
1.08 (0.85-1.37) 
1.31 (1.06-1.60) 

 
Referent 
1.05 (0.79-1.38) 
0.79 (0.63-0.98) 
2.22 (1.69-2.91) 
1.85 (1.46-2.36) 
1.01 (0.79-1.29) 
1.08 (0.87-1.34) 

 
Referent 
1.04 (0.79-1.37) 
0.82 (0.66-1.03) 
2.21 (1.68-2.91) 
1.91 (1.50-2.45) 
1.04 (0.82-1.34) 
1.09 (0.88-1.35) 

ZCTA-level 
variables 

       

Percent of 
population below 
poverty line 
(average 2007-
2011), quartiles 
   <8.7 

 
 
 
 
 
Referent  

 

 

 

 

 

d 

 

 

 

 

 

d 

  
 
 
 
 
Referent  

 

 

 

 

 

d 

 
 
 
 
 
Referent 
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   8.7-12.9 
   13.0-19.3 
   ≥19.4 

1.36 (0.69-2.67) 
1.37 (0.72-2.59) 
1.28 (0.69-2.39) 

0.92 (0.69-1.22) 
0.93 (0.71-1.23) 
1.10 (0.83-1.43) 

0.85 (0.62-1.15) 
0.83 (0.61-1.14) 
0.80 (0.56-1.13) 

Percent of 
population 16 and 
older who is 
unemployed 
(average 2007-
2011), quartiles 
    <4.2 
    4.2-5.5 
    5.6-7.2 
    ≥7.3 

 
 
 
 
 
 
Referent  
1.18 (0.66-2.12) 
1.19 (0.69-2.06) 
1.16 (0.69-1.96) 

 

 

 

 

 

 

d 

 

 

 

 

 

 

d 

  
 
 
 
 
 
Referent  
1.30 (1.02-1.66) 
1.31 (1.05-1.65) 
1.46 (1.18-1.81) 

 

 

 

 

 

 

d 

 
 
 
 
 
 
Referent 
1.38 (1.08-1.76) 
1.30 (1.03-1.63) 
1.33 (1.05-1.69) 

Percent of 
population 18 years 
and older that is a 
high school 
graduate (average 
2007-2011), 
quartiles 
   ≥92.1 
   86.9-92.0 
   80.4-86.8 
   <80.4 

 
 
 
 
 
 
Referent 
1.75 (0.93-3.30) 
1.35 (0.73-2.48) 
1.68 (0.94-2.99) 

 

 

 

 

 

 

d 

 
 
 
 
 
 
Referent 
1.88 (0.98-3.61) 
1.48 (0.79-2.77) 
1.93 (1.03-3.60) 

  
 
 
 
 
 
Referent 
1.37 (1.03-1.81) 
1.21 (0.93-1.59) 
1.39 (1.08-1.81) 

 

 

 

 

 

 

d 

 
 
 
 
 
 
Referent 
1.51 (1.11-2.05) 
1.29 (0.94-1.78) 
1.40 (0.99-2.00) 

Percent of 
population who 
identified 
themselves as 
Hispanic/Latino  
   ≥ 50 
   25-49 
   <25 

 
 
 
 
 
Referent 
0.72 (0.50-1.05) 
0.99 (0.71-1.39) 

 

 

 

 

 

d 

 
 
 
 
 
Referent 
0.82 (0.55-1.22) 
1.28 (0.86-1.91) 

  
 
 
 
 
Referent 
1.17 (0.98-1.40) 
1.19 (1.01-1.41) 

 

 

 

 

 

d 

 
 
 
 
 
Referent 
1.14 (0.95-1.38) 
1.11 (0.90-1.35) 

RUCA 
classification 

 
Referent  

 

d 
 

d 
  

Referent  
 

d 
 
Referent  
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   Urban  
   Rural 

1.49 (0.53-4.16) 2.13 (1.31-3.46) 1.50 (0.91-2.49) 

ZCTA, zip code tabulation area; IDU, injection drug use; MSM, male to male sexual contact; RUCA, Rural-Urban Commuting Area; OR, odds 
ratio; aOR adjusted odds ratio; CI, confidence interval. 
a Adjusted for individual-level variables with α<0.25 in bivariate analysis. 
b Adjusted for individual-level variables and ZCTA-level variables with α<0.25 in bivariate analysis. 
c IDU and IDU/MSM categories have been combined to address small cell numbers.  
d Variable not included in the model. 
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TABLE 3─ Odds ratios and 95% confidence intervals for late HIV diagnosis (AIDS diagnosis within 3 month of HIV diagnosis) for Latinos reported 
with HIV by US- vs. foreign-born, Florida, 2007-2011 
 US-born Latinos  Foreign-born Latinos 

 Crude OR  
(95% CI) 

aOR a  
(95% CI) 

aOR b  
(95% CI) 

 Crude OR  
(95% CI) 

aOR a  
(95% CI) 

aOR b  
(95% CI) 

Individual-level 
variables 

       

Gender 
  Female 
  Male 

 
Referent 

0.91 (0.72-1.15) 

 
Referent 

1.25 (0.92-1.69) 

 
Referent 

1.25 (0.92-1.70) 

  
Referent 

0.78 (0.63-0.97) 

 
Referent 

1.39 (1.09-1.79) 

 
Referent 

1.37 (1.06-1.77) 
Age group at 
diagnosis 
   13-19 years 
   20-39 years 
   40-59 years 
   60 years or   
   older 

 
Referent 

2.75 (1.37-5.52) 
5.26 (2.62-

10.55) 
 

8.17 (3.54-
18.82) 

 
Referent 

2.84 (1.41-5.71) 
5.10 (2.54-

10.26) 
 

7.49 (3.24-
17.31) 

 
Referent 

2.87 (1.43-5.78) 
5.12 (2.54-

10.33) 
 

7.59 (3.27-
17.61) 

  
Referent 

1.77 (0.74-4.24) 
2.95 (1.23-7.05) 

 
3.60 (1.44-8.97) 

 
Referent 

1.76 (0.73-4.24) 
2.82 (1.17-6.80) 

 
2.91 (1.16-7.32) 

 
Referent 

1.96 (0.80-4.81) 
3.22 (1.31-7.92) 

 
3.47 (1.35-8.91) 

Mode of transmission 
   Heterosexual 
   IDU c 

   MSM 
   Other/ 
   unknown 

 
Referent 

1.07 (0.76-1.51) 
0.70 (0.56-0.89) 

 
1.28 (0.91-1.81) 

 
Referent 

0.91 (0.63-1.32) 
0.69 (0.51-0.94) 

 
1.19 (0.82-1.72) 

 
Referent 

0.90 (0.62-1.31) 
0.70 (0.52-0.96) 

 
1.18 (0.81-1.71) 

  
Referent 

0.82 (0.54-1.27) 
0.48 (0.40-0.58) 

 
1.11 (0.86-1.43) 

 
Referent 

0.74 (0.47-1.14) 
0.44 (0.35-0.54) 

 
1.05 (0.81-1.37) 

 
Referent 

0.73 (0.46-1.15) 
0.49 (0.39-0.61) 

 
1.02 (0.78-1.33) 

ZCTA-level 
variables 

       

Percent of population 
below poverty line 
(average 2007-2011), 
quartiles 
   <8.7 
   8.7-12.9 
   13.0-19.3 
   ≥19.4 

 
 
 

 
Referent  

0.90 (0.61-1.33) 
0.92 (0.63-1.34) 
0.85 (0.58-1.24) 

 

 

 

 

d 

 

 

 

 

d 

  
 
 

 
Referent  

1.06 (0.72-1.55) 
1.09 (0.75-1.57) 
1.38 (0.96-1.99) 

 

 

 

 

d 

 
 
 

 
Referent 

1.00 (0.66-1.50) 
1.03 (0.67-1.56) 
1.15 (0.72-1.82) 
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Percent of population 
16 and older who is 
unemployed (average 
2007-2011), quartiles 
    <4.2 
    4.2-5.5 
    5.6-7.2 
    ≥7.3 

 
 

 
 

Referent  
1.18 (0.80-1.74) 
1.08 (0.76-1.56) 
1.25 (0.89-1.76) 

 

 

 

 

d 

 

 

 

 

d 

  
 

 
 

Referent  
1.42 (1.01-2.02) 
1.56 (1.12-2.17) 
1.61 (1.17-2.21) 

 

 

 

 

d 

 
 

 
 

Referent 
1.45 (1.04-2.03) 
1.39 (1.01-1.91) 
1.25 (0.89-1.75) 

Percent of population 
18 years and older that 
is a high school 
graduate (average 
2007-2011), quartiles 
   ≥92.1 
   86.9-92.0 
   80.4-86.8 
   <80.4 

 
 
 
 
 

Referent 
1.26 (0.85-1.87) 
1.22 (0.83-1.79) 
1.23 (0.84-1.78) 

 

 

 

 

 

d 

 
 
 
 
 

d 

  
 
 
 
 

Referent 
1.58 (1.09-2.30) 
1.33 (0.93-1.91) 
1.58 (1.12-2.22) 

 

 

 

 

 

d 

 
 
 
 
 

Referent 
1.66 (1.11-2.48) 
1.31 (0.85-2.01) 
1.52 (0.95-2.43) 

Percent of population 
who identified 
themselves as 
Hispanic/Latino  
   ≥ 50 
   25-49 
   <25 

 
 

 
 

Referent 
1.02 (0.77-1.34) 
1.19 (0.93-1.53) 

 

 

 

 

d 

 
 

 
 

Referent 
0.99 (0.75-1.29) 
1.15 (0.90-1.48) 

  
 

 
 

Referent 
1.26 (0.98-1.62) 
1.30 (1.03-1.65) 

 

 

 

 

d 

 
 

 
 

Referent 
1.24 (0.96-1.62) 
1.37 (1.05-1.79) 

RUCA classification 
   Urban  
   Rural 

 
Referent  

1.53 (0.75-3.12) 

 

d 
 

Referent  
1.30 (0.63-2.69) 

  
Referent  

2.24 (1.24-4.06) 

 

d 
 

Referent  
1.80 (0.98-3.32)  

US, United States; ZCTA, zip code tabulation area; IDU, injection drug use; MSM, male to male sexual contact; RUCA, Rural-Urban Commuting 
Area; OR, odds ratio; aOR adjusted odds ratio; CI, confidence interval. 
a Adjusted for individual-level variables with α ≤ 0.25 in bivariate analysis. 
b Adjusted for individual-level variables and ZCTA-level variables with α ≤ 0.25 in bivariate analysis. 
c IDU and IDU/MSM categories have been combined to address small cell numbers.  
d Variable not included in the model. 
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Sheehan DM, Trepka MJ, Fennie KP, Prado G, Madhivanan P, Maddox L. Individual and 

neighborhood predictors of mortality among HIV-positive Latinos with a history of 

injection drug use, Florida, 2000-2011. Drug and Alcohol Dependence. 2015;154:243-50. 

Abstract 
 

Background: The objectives are to examine disparities in all-cause mortality risk among 

HIV-positive Latinos with injection drug use (IDU) history, and to identify individual- 

and neighborhood-level predictors. Methods: Florida surveillance data for persons 

diagnosed with HIV 2000–2008 were merged with 2007–2011 administrative data from 

the American Community Survey. Hazard ratios (HR) were calculated using multi-level 

weighted Cox regression adjusting for individual and neighborhood (ZCTA-level) 

factors. Results: Of 10,989 HIV-positive Latinos, 10.3% had IDU history. Latinos with 

IDU history were at increased mortality risk compared with Latinos without IDU history 

after controlling for individual and neighborhood factors (adjusted HR [aHR] 1.61, 95% 

confidence interval [CI] 1.43-1.80). Factors associated with mortality for those with IDU 

history included: being 40-59 (aHR 6.48, 95% CI 1.41-121.05) and ≥60 years (aHR 

18.75, 95% CI 3.83-356.45) compared with 13-19 years of age; being diagnosed with 

AIDS within 3 months of HIV (aHR 2.31, 95% CI 1.87-2.86); residing in an area with 

≥50% Latinos compared with <25% Latinos (aHR 1.56, 95% CI 1.19-2.04); and residing 
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in a rural compared with an urban area at the time of diagnosis (aHR 1.73, 95% CI 1.06-

2.70). Race and neighborhood poverty were not predictors among those with IDU, but 

were among those without. Conclusion: HIV-positive Latinos with IDU history are at 

increased mortality risk and have unique contributing factors. Tertiary prevention 

strategies should target those who are older, diagnosed at later stages, and those who live 

in predominantly Latino and rural areas.  

Keywords: Latinos; human immunodeficiency virus; mortality; injection drug use; 

neighborhood. 

Introduction 
 

The rate per 100,000 population of new human immunodeficiency virus (HIV) 

diagnoses is more than 3 times higher for Latinos than for non-Latino whites. Similarly, 

the rate of death among Latinos with HIV is 2 times higher than for non-Latino whites 

with HIV (Centers for Disease Control and Prevention, 2014). In 2011, there were 31,254 

Latinos with HIV attributable to injection drug use (IDU) in the United States (US) 

(Centers of Disease Control and Prevention, 2014). Florida is among the top states in 

number of yearly HIV diagnoses and prevalent cases attributable to IDU (Centers for 

Disease Control and Prevention, 2014). In 2011, among HIV cases attributable to IDU in 

Florida, 30% of males and 17% of females were Latino (Florida Department of Health, 

2014a). 

Latinos with HIV attributable to IDU experience poor outcomes along each step 

of the HIV care continuum when compared with Latinos in other HIV risk groups (Gant 
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et al., 2014). Thus, it is expected that Latinos with HIV attributable to IDU have lower 

one and five year survival rates when compared with Latinos with HIV attributable to 

other transmission modes (Espinoza et al., 2008). In 2013, among individuals with HIV 

in Florida, 86% were linked to care, 55% were retained in care, 50% were receiving 

antiretroviral treatment, and 39% were virally suppressed (Florida Department of Health, 

2014b). Outcomes along the HIV care continuum for injection drug users with HIV are 

partially affected by the availability of HIV and drug treatment programs, as well as 

related services in the area. Individuals living with HIV in Florida receive HIV services 

through the Acquired Immune Deficiency Syndrome (AIDS) Insurance Continuation 

Program (est. 1989), AIDS Drug Assistance Program (est. 1987), Ryan White HIV/AIDS 

Program (est. 1990), Medicaid/Medicare, non-governmental organizations, and case 

management programs (Florida Department of Health, n.d.). Statewide substance abuse 

treatment in Florida is primarily provided by the Substance Abuse and Mental Health 

Program under the Florida Department of Children and Families (Florida Department of 

Children and Families, 2014). 

In addition to individual-level health care-related factors, neighborhood-level (e.g. 

as measured by census tract, zip code, county, etc.) social factors have been linked to 

HIV and drug use. HIV-positive injection drug users tend to reside in clusters and 

concentrate in high poverty areas (Martinez et al., 2014a). Living in socioeconomically 

disadvantaged areas is associated with high-risk injection drug use behavior (Buchanan et 

al., 2003, Genereux et al., 2010), HIV seroconversion (Maas et al., 2007), and low rates 

of drug use cessation among injection drug users (Genberg et al., 2011, Nandi et al., 

2010). Contributing to the association between neighborhood disadvantage and drug use 
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behaviors are increased psychological stress, decreased positive social networks, and 

fewer health and social support services (Boardman et al., 2001, Galea et al., 2003, Kirby 

and Toshiko, 2005). Neighborhood disadvantage also is associated with increased 

mortality risk among the general HIV-positive population (Hanna et al., 2008, Joy et al., 

2008, McFarland et al., 2003). However, no studies to date have examined the association 

between neighborhood socioeconomic status (SES) and mortality among HIV-positive 

injection drug users. 

Furthermore, neighborhood-level ethnic density (i.e., neighborhood racial/ethnic 

composition) is associated with health outcomes. Studies have shown lower all-cause 

mortality among the general Latino population who reside in neighborhoods with high 

Latino density (Bécares et al., 2012). Based on current data, the protective effect appears 

to be specific to Latinos (Bécares et al., 2012). Mechanisms for the ethnic density effect 

include lower perceived racism (Bécares et al., 2009, Whitley et al., 2006), enhanced 

social support (Das-Munshi et al., 2010, Halpern and Nazroo, 2000), and increased 

access to culturally appropriate health care (Benjamins et al., 2004, Whitley et al., 2006). 

The association between ethnic density and mortality has not been examined for 

individuals with HIV or who use illicit drugs.  

Literature suggests interactions between HIV, drug use, and neighborhood factors. 

However, studies have focused predominantly on non-Latino populations. Thus, our 

objective was to: (a) examine disparities in mortality risk among HIV-positive Latinos 

with a history of IDU compared with those without a history of IDU, and (b) compare 

individual- and neighborhood-level predictors of mortality for these two groups.  



 37 

Methods 
 

Datasets 

 De-identified HIV surveillance records were obtained from the Florida 

Department of Health enhanced HIV/AIDS reporting system (eHARS). Cases of Latinos 

age ≥13 who met the Centers for Disease Control and Prevention (CDC) HIV case 

definition (Schneider et al., 2008) during the years 2000–2008 were analyzed. Vital status 

was ascertained through 2011 by linkage with Florida Vital Records, the Social Security 

Death Master File, and the National Death Index. Cases with missing or invalid data for 

ZIP code at time of HIV diagnosis, and cases diagnosed in a correctional facility, were 

excluded. The 2007-2011 American Community Survey (ACS) was used to obtain data 

by ZIP code tabulation area (ZCTA) (ACS, 2014a). ZCTAs are ZIP code approximations 

used by the US Census Bureau to tabulate summary statistics (US Census Bureau, n.d.). 

Hereinafter, ZIP code/ZCTA-level data will be referred to as neighborhood-level data. 

Individual- and neighborhood-level variables 

The following individual-level data were extracted from eHARS: ethnicity, race, 

HIV diagnosis year, sex at birth, age at HIV diagnosis, HIV transmission mode, birth 

country, HIV-to-AIDS interval in months (if case progressed to AIDS), HIV-to-death 

interval in months (if individual died by December 31, 2011), residential ZIP code at time 

of HIV diagnosis, and whether the case was diagnosed at a correctional facility. Thirteen 

neighborhood-level SES indicators were extracted from the ACS (Niyonsenga et al., 

2013): percent of households without access to a car, percent of households with ≥1 

person per room, percent of population living below the poverty line, percent of owner-
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occupied homes worth ≥$300,000, median household income in 2011, percent of 

households with annual income <$15,000, percent of households with annual income 

≥$150,000, income disparity (derived from percent of households with annual income 

<$10,000 and percent of households with annual income ≥$50,000), percent of 

population age ≥25 with less than a 12th grade education, percent of population age ≥25 

with a graduate professional degree, percent of households living in rented housing, 

percent of population age ≥16 who were unemployed, and percent of population age ≥16 

employed in high working class occupation. We additionally extracted percent of 

population who identified as Hispanic or Latino from the ACS.  

Individual- and neighborhood-level data were merged by matching the ZIP code 

at time of HIV diagnosis of each case with the ZIP code’s corresponding ZCTA. Cases 

with IDU, or IDU plus MSM, listed as a mode of HIV transmission were categorized as 

having a history of IDU. Data on mode of HIV transmission were self-reported during 

HIV testing, reported by a health care provider, or extracted from medical chart reviews. 

Latinos were coded as US-born if they were born in any of the 50 states, District of 

Columbia, Puerto Rico, or any US dependent area. The 2011 ACS/US Census Bureau 

Hispanic origin classification was used to define birthplace for the Central America and 

South America categories (ACS, 2014b). We defined late HIV diagnosis as an AIDS 

diagnosis within 3 months of HIV diagnosis (CDC, 2013). Income disparity was 

calculated as the logarithmic of 100 times the percent of households with annual income 

<$10,000 divided by the percent of households with annual income ≥$50,000 and was 

used as a proxy measure of the Gini-coefficient (Niyonsenga et al., 2013; Singh and 

Siahpush, 2002). All neighborhood-level indicators were coded so that higher 
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scoresmeant higher poverty and were standardized (Niyonsenga et al., 2013). The percent 

of Latinos/Hispanics in a neighborhood was divided into 3 categories: <25%, 25-49%, 

and ≥50% (Alvarez and Levy 2012, Shaw et al., 2010). Categorization C of Version 2.0 

of the Rural-Urban Commuting Area (RUCA) codes, developed by the University of 

Washington WWAMI Rural Research Center (WWAMI Rural Health Research Center, 

n.d.), were used to categorize neighborhoods into rural or urban status.  

Statistical analyses 

Following the analytical methods of Niyonsenga et al. (2013), we sought to 

develop an SES index using the 13 ACS indicators. First, we conducted a reliability 

analysis. The Cronbach’s alpha for all 13 indicators was 0.9411. We selected 7 indicators 

based on the correlation of the indicator with the total index (high correlation), and the 

Cronbach’s alpha if the item was deleted (low alpha). The 7 indicators selected were: 

percent below poverty, median household income, percent of households with annual 

income <$15,000, percent of households with annual income ≥$150,000, income 

disparity, percent of population age ≥25 with less than a 12th grade education, and high-

class work. The resulting Cronbach’s alpha increased (0.9564).  

Second, we conducted a principal component analysis with and without varimax 

rotation, which revealed one factor with an eigenvalue greater than 1 (5.5632). These 

results are consistent with previous research (Krieger et al., 2003a, 2003b, Messer et al., 

2006, Hogan and Tchernis, 2004). This factor accounted for 79.47% of the variance in 

the indicators. Because all the factor loadings were high (between 0.80 and 0.95), we 

retained all 7 indicators. The selected indicators were consistent with those chosen for the 
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urban “poverty index” in Niyonsenga et al. (2013). Finally, we calculated a “poverty 

index” score by adding the standardized scores for the 7 variables and categorized the 

scores into quartiles.  

Following development of the poverty index, we compared individual- and 

neighborhood-level characteristics by history of IDU. We used the Cochran-Mantel-

Haenszel general association statistic for individual-level variables controlling for ZCTA, 

and the chi-square test for neighborhood-level variables. Third, we generated Kaplan-

Meier survival curves for all-cause mortality by history of IDU and by neighborhood 

characteristics stratified by history of IDU. These analyses revealed a violation of the 

proportional hazard assumption. Therefore, the SAS macro PHSREG by Kohl and 

Heinze (2012) was used to run weighted Cox models. Multi-level (level 1: individual; 

level 2: neighborhood) modeling was used to account for correlation among cases living 

in the same neighborhood. Crude and adjusted hazard ratios and 95% confidence 

intervals were calculated comparing Latinos with history of IDU with those without 

history of IDU. To identify predictors of mortality for each group, separate models were 

estimated stratifying by history of IDU. Hazard ratios were adjusted for race, HIV 

diagnosis year, sex, age, birthplace, late diagnosis, poverty index (hereinafter referred to 

as “poverty”), neighborhood-level percent Hispanic/Latino, and rural/urban status. SAS 

software, version 9.3 (SAS Institute, Cary, NC 2002) was used to conduct analyses. The 

Florida Department of Health and Florida International University institutional review 

boards approved our study. 

 



 41 

Results 
 

Participants 

Of 10,989 Latinos who were 13 years of age and older and diagnosed with HIV in 

Florida between 2000 and 2008, 1,126 (10.3%) were reported as having a history of IDU 

(Table 1). Compared with Latinos without history of IDU, those with history of IDU 

were more likely to be diagnosed earlier in the epidemic (p-value <0.0001), be 40-59 

years of age (p-value <0.0001), born in the US and Puerto Rico (p-value <0.0001), and 

have a survival after HIV diagnosis of less than 3 years (p-value <0.0001). Those with 

history of IDU were also more likely to live in an area in the highest quartile of 

neighborhood poverty (i.e., the poorest neighborhoods) (p-value <0.0029), an area with 

<25% Hispanics/Latinos (p-value <0.0001), and a rural area (p-value 0.0475).  

Individual and neighborhood predictors of mortality  

The risk of all-cause mortality risk was two times greater for Latinos with history 

of IDU compared with Latinos without history of IDU (crude HR 2.00, 95% CI 1.79-

2.23) (Figure 1). The increased risk persisted after adjusting for individual- (aHR 1.64, 

95% CI 1.45-1.83) and individual- and neighborhood-level variables together (aHR 1.61, 

95% CI 1.43-1.80) (data not in table).  

Mortality risk was higher for Latinos with history of IDU who were diagnosed in 

2000-2002 compared with Latinos diagnosed in 2006-2008 (aHR 1.47, 95% CI 1.03-

2.13), 40-59 (aHR 6.48, 95% CI 1.41-121.05) and ≥60 years of age (aHR 18.75, 95% CI 

3.83-356.45) compared with 13-19 years of age, diagnosed late (aHR 2.31, 95% CI 1.87-
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2.86), and who lived in a rural compared with an urban area (aHR 1.73, 95% CI 1.06-

2.70) (Table 2). Latinos with history of IDU who were of race other than black compared 

with white (aHR 0.29, 95% CI 0.20-0.40), lived in the 2nd (aHR 0.44, 95% CI 0.31-0.62) 

and 3rd (aHR 0.72, 95% CI 0.54-0.97) quartile of poverty compared with the 1st quartile, 

and in an area with <25% Latinos compared with ≥50% Latinos were at decreased risk of 

mortality (aHR 0.64, 95% CI 0.49-0.84).  

Mortality risk was higher for Latinos without history of IDU who were black 

compared with Latinos who were white race (aHR 1.63, 95% CI 1.40-1.88), diagnosed in 

the year 2000-2002 compared with 2006-2008 (aHR 1.85, 95% CI 1.58-2.18), 40-59 

(aHR 2.13, 95% CI 1.42-3.36) and ≥60 years of age (aHR 5.97, 95% CI 3.92-9.58) 

compared with 13-19 years of age, and diagnosed late (aHR 2.27, 95% CI 2.06-2.50) 

(Table 2). Mortality risk was also higher for Latinos without history of IDU who lived in 

the 2nd (aHR 1.40, 95% CI 1.20-1.64), 3rd (aHR 1.61, 1.39-1.87), and 4th (aHR 1.75, 95% 

CI 1.51-2.03) quartiles of poverty compared with the lowest quartile, and in an area with 

25-49% Latinos compared with ≥50% Latinos (aHR 1.29, 95% CI 1.14-1.46).  

Discussion 
 

In our study, the adjusted mortality risk for HIV-positive Latinos with history of 

IDU was two times that of their non-IDU counterparts. Black race was not associated 

with mortality for Latinos with history of IDU but was a risk factor for Latinos without 

history of IDU. Age and late diagnosis were individual-level predictors for both groups. 

Neighborhood poverty was not consistently associated with mortality for Latinos with 

history of IDU, and appeared to be protective, but was a risk factor for mortality for 
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Latinos without history of IDU. Residing in a low Latino ethnic density neighborhood 

decreased the mortality risk for Latinos with history of IDU. Finally, residing in a rural 

neighborhood increased the mortality risk for Latinos with history of IDU only.  

HIV-positive Latinos with history of IDU were at increased risk of mortality 

compared with HIV-positive Latinos without history of IDU even after controlling for 

individual- and neighborhood-level factors. This is consistent with results from Espinoza 

et al. (2008) who reported lower survival rates, and with Gant et al. (2014), who reported 

lower proportions of linkage to and retention in care and viral suppression, among HIV-

positive Latinos with history of IDU compared with Latinos without history of IDU. Our 

findings are inconsistent with results from a study of HIV-positive individuals in a 

universal health care setting that found no disparity in mortality risk between injection 

drug users and non-injection drug users (Joy et al., 2008). However, our study differs in 

that our sample included only Latinos, and included individuals with and without access 

to care. While we were unable to find linkage to and retention in care rates for Latino 

injection drug users in Florida during our study period, a study of the general HIV-

positive population showed that injection drug users are 2.5 times more likely to miss 

healthcare visits compared with those with HIV attributable to MSM (Horberg et al., 

2013) and that adherence to HIV treatment is suboptimal among injection drug users 

(Bouhnik et al., 2002).  

Race was a risk factor for mortality among Latinos without history of IDU, but 

not for Latinos with history of IDU. Race for Latinos is rarely included in studies of HIV-

positive Latinos, often because of limited data collection methods for race and ethnicity. 
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We were unable to find a study examining racial disparities in survival among HIV-

positive Latinos to compare our results. However, our findings suggest that racial 

disparities in HIV/AIDS survival among Latinos are wider compared with racial 

disparities among the general HIV-positive population (Hanna et al., 2008, Oramasionwu 

et al., 2009, Trepka et al., 2013b). Of note, being born in Cuba was a significant predictor 

of mortality for Latinos without history of IDU after controlling for all other individual- 

and neighborhood-level predictors except for race (aHR 1.16, 95% CI 1.01-1.34), and 

disappeared only after controlling for race (aHR 1.04, 95% CI 0.90-1.20). Similarly, 

being born in Mexico was protective (aHR 0.72, 95% CI 0.58-0.89), but not after 

controlling for race (aHR 0.90, 95% CI 0.72-1.12).  

Our findings suggest that age is additionally harmful for Latinos with history of 

IDU compared with Latinos without history of IDU. This effect might be biological or 

social in nature. Individuals diagnosed with HIV at older ages can experience faster 

disease progression (Langford et al., 2007, Nogueras et al., 2006). Evidence suggests that 

the use of drugs might also accelerate the progression of HIV to AIDS (Cole et al., 2015) 

by weakening the immune system, interacting with antiretroviral medication, and 

increasing social barriers to treatment access and adherence (Kapadia et al., 2005).  

The relationship between neighborhood poverty and mortality differed for Latinos 

with and without history of IDU. Consistent with previous studies of the general HIV-

positive population (Hanna et al., 2008, McFarland et al., 2003, Trepka et al., 2013b), 

neighborhood poverty was associated with increased mortality for Latinos without history 

of IDU. The effect was strong and persisted after controlling for individual and other 
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neighborhood factors. However, our findings showed puzzling results for Latinos with 

history of IDU. Residing in the two middle quartiles of poverty was protective compared 

with the lowest quartile of poverty, but the effect disappeared for areas of highest 

poverty. The mechanisms through which poverty affects survival among HIV-positive 

Latinos (Boardman et al., 2001, Galea et al., 2003, Kirby and Toshiko, 2005) may not 

hold for Latinos with history of IDU. It is possible that more HIV prevention and 

treatment resources are allocated to higher poverty areas, as the injection drug using 

population in these areas is typically larger (Martinez et al., 2014a). However, the 

advantages of the increased targeting may not hold for areas in the highest quartile of 

poverty (Boardman et al., 2001, Galea et al., 2003, Kirby and Toshiko, 2005). Small 

numbers of Latinos with history of IDU in the lowest quartile of neighborhood poverty 

could have limited our ability to find an association.  

Residing in an area with <25% Latinos compared with ≥50% Latinos was 

protective for Latinos with history of IDU. This effect was not observed among Latinos 

without history of IDU. These findings contradict the ethnic density literature for the 

general Latino population, which suggests that higher, rather than lower, ethnic density 

provides health benefits (Eschbach et al., 2004, Inagami et al., 2006). However, past 

ethnic density research has been limited to all-cause mortality among the general Latino 

population. We speculate that high levels of HIV-related stigma in high Latino density 

areas are preventing HIV-positive Latinos from utilizing the enhanced social support that 

leads to better health (Das-Munshi et al., 2010, Halperin and Nazroo, 2000, Smith et al., 

2008). HIV-related stigma is higher among Latinos compared to non-Latino whites, and 

among less acculturated Latinos compared to more acculturated Latinos (Rajabiun et al., 
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2008). Latinos in high Latino density areas in Florida have been shown to have low 

acculturation levels (Schwartz et al., 2013).  

Finally, our study indicates that residing in a rural compared with an urban area 

increases mortality risk for Latinos with history of IDU only. This effect was observed 

despite the relatively small number of rural residents, and the effect decreased after 

adjusting for individual-level and neighborhood-level factors. A previous study of HIV-

positive individuals in Florida indicated no survival disparity between rural and urban 

residents (Trepka et al., 2013a), consistent with our findings for Latinos without history 

of IDU. Our finding for Latinos with history of IDU might have differed because the 

previous study examined individuals with AIDS of all races/ethnicities across all HIV-

risk groups. The small number of rural cases did not allow us to perform subanalyses to 

identify associated factors. However, a study of 2,222 injection drug users and crack 

users in Florida found that urban participants were 2.57 times more likely to report 

utilizing drug treatment compared with their rural counterparts (Metsch and McCoy, 

1999). Furthermore, only 4.8% of Latino rural participants reported ever being in drug 

treatment. Poor access to drug treatment–coupled with limited availability of HIV-related 

resources (Sutton et al., 2010), heightened IDU- and HIV-related stigma, and decreased 

confidentiality in rural and low HIV prevalence areas–may explain rural/urban mortality 

disparities among Latinos with history of IDU (Zukoski and Thorburn, 2009).  

Our study has limitations. First, surveillance records provide data on history of 

IDU to describe likely mode of HIV transmission. Therefore, while we know the drug use 

occurred prior to HIV diagnosis, we had no information about current IDU. Nevertheless, 
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it is likely that individuals in high-poverty neighborhoods continued to use drugs, as 

injection cessation is lowest among those who live in neighborhoods of high deprivation 

(Genberg et al., 2011, Nandi et al., 2010,, Williams and Latkin, 2007). We also did not 

have data on history of drug abuse or use of non-IDU illicit or prescription drugs. 

Although the proportion of Latinos with history of IDU (10%) was consistent with 

previous studies (Espinoza et al., 2012), IDU might be underreported among Latinos 

(Johnson and Bowman, 2003), particularly among those who are foreign-born and 

undocumented. Second, we were limited to using ZIP codes to define neighborhoods. A 

study in San Francisco found that HIV-positive injection drug users traveled within a 

0.87-mile activity space daily (standard deviation [SD] 2.4 miles) and Latino injection 

drug users traveled 2.8 miles (SD 3.4) (Martinez et al., 2014b). Therefore, we believe 

most of our IDU population had the potential to be affected by ZIP code-level 

characteristics, particularly in urban ZCTAs that tend to be smaller in area than rural 

ZCTAs. Related, a high proportion of HIV-positive injection drug users have unstable 

housing (Aidala et al., 2007). We had relatively complete information on ZIP code at 

time of diagnosis but no information on ZIP code throughout the follow-up period and 

incomplete ZIP code at time of death. While this is a limitation, the fact that injection 

drug users appear to move short distances (Martinez et al., 2014b) and that ZIP codes are 

relatively large suggests that most injection drug users may remain in the same general 

neighborhood. A study of individuals who died of AIDS in Florida found that 86% of 

those infected by injection drug use did not move after HIV diagnosis (Trepka et al., 

2014).  
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Third, researchers have suggested that less complex SES indicators (such as 

poverty alone) might be useful in comparing results across studies, populations, and 

geographic areas (Krieger et al., 2002, 2003a). Although we used a poverty index, the 

index was highly correlated to poverty alone (i.e., the percentage of the population below 

the poverty level)(Pearson correlation 0.91). Results did not differ when using the 

poverty index vs. poverty alone; however, effect sizes were stronger for the poverty 

index. It is possible that for Latinos, this comprehensive measurement of poverty is better 

than poverty alone as it accounts for education and type of work–variables that might be 

related to differential access to care. It is also possible that the stronger effect size 

observed with the index is because quartiles of the poverty index are based on the 

distribution of scores among the HIV-positive population, in contrast to commonly used 

poverty quartiles of the general population. Fourth, data available through surveillance 

records are limited. Therefore, we were unable to control for variables such as individual-

level socioeconomic status, health insurance, immigration status, or time in the US. 

Finally, our study examined Latinos diagnosed with HIV in Florida. The generalizability 

of the findings is therefore limited to this population.  

Conclusions 
 

Our study confirms disparities in mortality risk for Latinos with history of IDU 

and differing associated risk factors when compared with Latinos without history of IDU. 

Findings suggest that older age, late diagnosis, high Latino ethnic neighborhood density, 

and rural residence increase mortality risk for HIV-positive Latinos with history of IDU. 
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Furthermore, black race and neighborhood poverty appear to be a strong predictor for 

mortality among Latinos without history of IDU, but not for Latinos with history of IDU.  
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Tables and figures 
 

FIGURE 1. Survival probability curves for Latinos reported with HIV by history of injection drug use 
(IDU), Florida, 2000-2011 
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TABLE 1. Characteristics of Latinos 13 years and older reported with HIV with a 
history of injection drug use vs. no history of injection drug use, Florida, 2000-2008 
  History of injection drug use  
  Yesa No  
Characteristic Total, n b n (%) n (%) P-value c 
Total 10,989 1,126 (100) 9,863 (100)  
Individual-level variables     
Race 
   Black 
   White 
   Other 

 
792 

8,712 
1,485 

 
99 (8.8) 

862 (76.6) 
165 (14.7) 

 
693 (7.0) 

7,850 (79.6) 
1,320 (13.4) 

0.8596 

Year of HIV diagnosis 
   2000-2002 
   2003-2005 
   2006-2008 

 
3,833 
3,669 
3,487 

 
478 (42.5) 
363 (32.2) 
285 (25.3) 

 
3,355 (34.0) 
3,306 (33.5) 
3,202 (32.5) 

<0.0001 

Sex at birth 
   Male 
   Female 

 
8,729 
2,260 

 
886 (78.7) 
240 (21.3) 

 
7,843 (79.5) 
2,020 (20.5) 

0.0954 

Age group at diagnosis 
   13-19 years 
   20-39 years 
   40-59 years 
   60 years or older 

 
238 

5,993 
4,232 

526 

 
12 (1.1) 

516 (45.8) 
565 (50.2) 

33 (2.9) 

 
226 (2.3) 

5,477 (55.5) 
3,667 (37.2) 

493 (5.0) 

<0.0001 

US- vs. foreign-born 
   US-born d 

   Foreign-born 

 
4,396 
6,593 

 
769 (68.3) 
357 (31.7) 

 
3,627 (36.8) 
6,236 (63.2) 

<0.0001 
 

Birthplace 
   United States 
   Puerto Rico 
   Cuba  
   Mexico 
   Central America e 

   South America f 
   Other g  

 
3,299 
1,097 
1,772 

742 
1,017 
1,386 
1,676 

 
461 (40.9) 
308 (27.4) 
128 (11.4) 

49 (4.4) 
41 (3.6) 
64 (5.7) 
75 (6.7) 

 
2,838 (28.8) 

789 (8.0) 
1,644 (16.7) 

693 (7.0) 
976 (9.9) 

1,322 (13.4) 
1,601 (16.2) 

<0.0001 

Late HIV diagnosis (AIDS 
diagnosis within 3 months 
of HIV diagnosis) 
   Yes 
   No 

 
 
 

3,519 
7,470 

 
 
 

395 (35.1) 
731 (64.9) 

 
 
 

3,124 (31.7) 
6,739 (68.3) 

 
 

0.2542 

Three-year survival 
   Yes (alive) 
   No 

 
9,918 
1,071 

 
965 (85.7) 
161 (14.3) 

 
8,953 (90.8) 

910 (9.2) 

<0.0001 

Five-year survival 
   Yes (alive) 
   No 

 
9,651 
1,338 

 
906 (80.5) 
220 (19.5) 

 
8,745 (88.7) 
1,118 (11.3) 

<0.0001 

ZCTA-level variables     
Poverty index, quartilesh 

   1 (lowest poverty) 
   2 
   3 
   4 (highest poverty) 

 
2,769 
2,741 
2,790 
2,689 

 
258 (22.9) 
259 (23.0) 
285 (25.3) 
324 (28.8) 

 
2,511 (25.5) 
2,482 (25.2) 
2,505 (25.4) 
2,365 (24.0) 

0.0029 
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Percent of population who 
self-identified as 
Hispanic/Latino  
   ≥50 
   25-49 
   <25 

 
 
 

4,111 
3,307 
3,571 

 
 
 

331 (29.4) 
347 (30.8) 
448 (39.8) 

 
 
 

3,780 (38.3) 
2,960 (30.0) 
3,123 (31.7) 

 
 

<0.0001 

RUCA classification 

   Rural 
   Urban 

 
217 

10,772 

 
31 (2.8) 

1,095 (97.3) 

 
186 (1.9) 

9,677 (98.1) 

0.0475 

US=United States; ZCTA=ZIP code tabulation area; SES=socioeconomic status; 
RUCA=Rural-Urban Commuting Area. Percentages may not add up to 100 due to 
rounding. 
a Includes cases reported as both injection drug use and both male-to-male sexual 
contact and injection drug use. 
b Excludes cases diagnosed in a correctional facility, missing residential zip code at 
time of HIV diagnosis, or diagnosed under the age of 13. 
c P-value for individual-level variables from Cochran-Mantel-Haenszel test 
controlling for residential zip code. P-value for neighborhood-level variables from 
chi-square test.  
d Category includes cases born in any of the 50 US states, District of Columbia, or 
any US dependency.  
e Includes cases born in the following countries: Costa Rica, El Salvador, Guatemala, 
Honduras, Nicaragua, and Panama.   
r Includes cases born in the following countries: Argentina, Bolivia, Chile, Colombia, 
Ecuador, Paraguay, Peru, Uruguay, and Venezuela.     
g Includes cases identified as “Hispanic/Latino” and born in countries other than the 
United States, Puerto Rico, Mexico, Cuba, Central American and South America with 
the exception of Brazil. This category includes cases born in Brazil and the 
Dominican Republic. 
h SES quartiles of standardized SES scores of the HIV-positive Latino population. 
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TABLE 2. Weighted multilevel Cox regression hazard ratios for mortality and 95% confidence intervals 
for Latinos reported with HIV by history of injection drug use, Florida, 2000-2011 
 History of injection drug use 
 Yes No 
Characteristic Crude HR  

(95% CI) 
aHR  

(95% CI) 
Crude HR  
(95% CI) 

aHR  
(95% CI) 

Individual-
level variables 

    

Race 
   Black 
   White 
   Other 

 
0.99 (0.70-1.38) 

Referent 
0.37 (0.26-0.51) 

 
0.88 (0.54-1.14) 

Referent 
0.29 (0.20-0.40) 

 
1.85 (1.61-2.12) 

Referent 
0.14 (0.11-0.18) 

 
1.63 (1.40-1.88) 

Referent 
0.12 (0.09-1.15) 

Year of HIV 
diagnosis 
   2000-2002 
   2003-2005 
   2006-2008 

 
 

1.28 (0.90-1.85) 
1.05 (0.73-1.55) 

Referent 

 
 

1.47 (1.03-2.13) 
1.07 (0.74-1.58) 

Referent 

 
 

1.38 (1.18-1.62) 
1.18 (1.01-1.40) 

Referent 

 
 

1.85 (1.58-2.18) 
1.13 (0.96-1.33) 

Referent 
Sex at birth 
   Male 
   Female 

 
1.03 (0.82-1.32) 

Referent 

 
0.87 (0.68-1.12) 

Referent 

 
1.03 (0.82-1.32) 

Referent 

 
1.07 (0.95-1.21) 

Referent 
Age group at 
diagnosis 
   13-19 years 
   20-39 years 
   40-59 years 
   60 years or 
older 

 
 

Referent 
4.06 (0.90-75.56) 
7.32 (1.62-75.56) 

 
24.54 (5.16-462.79) 

 
 

Referent 
3.81 (0.83-71.09) 

6.48 (1.41-121.05) 
 

18.75 (3.83-356.45) 

 
 

Referent 
1.30 (0.87-2.05) 
2.43 (1.63-3.83) 

 
6.72 (4.44-10.73) 

 
 

Referent 
1.29 (0.87-2.04) 
2.13 (1.42-3.36) 

 
5.97 (3.92-9.58) 

Birthplace 
   United States 
   Puerto Rico 
   Cuba  
   Mexico 
   Central 
America 

   South 
America 

   Other 

 
Referent 

1.18 (0.93-1.49) 
1.43 (1.06-1.90) 
0.82 (0.45-1.37) 

 
0.53 (0.23-1.03) 

 
0.18 (0.07-0.40) 
0.74 (0.46-1.14) 

 
Referent 

1.06 (0.83-1.34) 
0.96 (0.68-1.33) 
0.72 (0.39-1.21) 

 
0.38 (0.16-0.74) 

 
0.20 (0.07-0.45) 
0.56 (0.33-0.88) 

 
Referent 

1.27 (1.07-1.50) 
1.52 (1.33-1.74) 
0.89 (0.71-1.09) 

 
0.81 (0.67-0.98) 

 
0.49 (0.40-0.59) 
0.77 (0.66-0.89) 

 
Referent 

1.09 (0.92-1.29) 
1.04 (0.90-1.20) 
0.90 (0.72-1.12) 

 
0.69 (0.57-0.84) 

 
0.50 (0.41-0.61) 
0.75 (0.64-0.88) 

Late HIV 
diagnosis 
(AIDS 
diagnosis 
within 3 
months of HIV 
diagnosis) 
   Yes 
   No 

 
 
 
 
 
 
 

2.03 (1.67-2.48) 
Referent 

 
 
 
 
 
 
 

2.31 (1.87-2.86) 
Referent 

 
 
 
 
 
 
 

2.34 (2.12-2.57) 
Referent 

 
 
 
 
 
 
 

2.27 (2.06-2.50) 
Referent 

ZCTA-level 
variables 

    

Poverty index, 
quartiles 

 
 

Referent 

 
 

Referent 

 
 

Referent 

 
 

Referent 
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   1 (lowest 
poverty) 
   2 
   3 
   4 (highest 
poverty) 

 
0.48 (0.34-0.66) 
0.77 (0.58-1.02) 
1.15 (0.90-1.48) 

 
0.44 (0.31-0.62) 
0.72 (0.54-0.97) 
0.92 (0.71-1.20) 

 
1.32 (1.13-1.53) 
1.56 (1.35-1.81) 
2.07 (1.80-2.39) 

 
1.40 (1.20-1.64) 
1.61 (1.39-1.87) 
1.75 (1.51-2.03) 

Percent of 
population 
self-identified 
as Hispanic/ 
Latino  
   ≥50 
   25-49 
   <25 

 
 
 

 
 

Referent 
0.89 (0.71-1.13) 
0.60 (0.47-0.77) 

 
 
 
 
 

Referent 
0.98 (0.76-1.27) 
0.64 (0.49-0.84) 

 
 
 
 
 

Referent 
1.00 (0.89-1.12) 
0.91 (0.81-1.02) 

 
 
 
 
 

Referent 
1.29 (1.14-1.46) 
1.10 (0.96-1.25) 

RUCA 
classification 

   Rural 
   Urban 

 
 

1.91 (1.22-2.84) 
Referent 

 
 

1.73 (1.06-2.70) 
Referent 

 
 

1.35 (0.98-1.81) 
Referent 

 
 

0.89 (0.64-1.20) 
Referent 

HR, hazard ratio; aHR, adjusted hazard ratio; CI, confidence interval; ZCTA, zip code tabulation area; 
RUCA, Rural-Urban Commuting Area.  
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MANUSCRIPT 3 
 

© Copyright 2016 

Sheehan DM, Trepka MJ, Fennie KP, Dillon FR, Madhivanan P, Maddox LM. 

Neighborhood Latino ethnic density and mortality among HIV-positive Latinos by birth 

country/region, Florida, 2005-2008. Ethnicity & Health. [Epub ahead of print]. 

Abstract 
 

Objective: Lower mortality for Latinos has been reported in high Latino density areas. 

The objective was to examine the contribution of neighborhood Latino density to 

mortality among HIV-positive Latinos. Methods: Florida HIV surveillance data for 

2005-2008 were merged with 2007-2011 American Community Survey data using zip 

code tabulation areas. Hazard ratios (HR) were calculated using multi-level weighted Cox 

regression and adjusted for individual-level factors and neighborhood poverty. Results: 

Of 4649 HIV-positive Latinos, 11.8% died. There was no difference in mortality risk 

across categories of Latino ethnic density for Latinos as a whole. There were subgroup 

effects wherein mortality risk differed by ethnic density category for Latinos born in 

some countries/regions. Residing in an area with ≥50% Latinos compared with <25% 

was associated with increased mortality risk for Latinos born in Puerto Rico (HR 1.67; 

95% CI [1.01-2.70]). Residing in an area where Mexicans were the majority Latino group 

was associated with increased mortality risk for Latinos born in Mexico (HR 3.57; 95% 

CI [1.43-10.00]). Conclusions: The survival advantage seen among the Latino 

population in high Latino density areas was not seen among HIV-positive Latinos. 

Research is needed to determine if this may be related to stigma or another mechanism. 
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Introduction 
 

In 2010, the age-adjusted all-cause mortality rate for the general Latino 

population in the United States (US) was lower than for non-Latino whites (559 vs. 755 

per 100 000 population, respectively) (National Center for Health Statistics, 2014). Yet, 

the mortality rate for Latinos with human immunodeficiency virus (HIV) was more than 

2.5 times the rate of their non-Latino white counterparts (female: 1.1 vs. 0.4 per 100 000; 

male: 4.6 vs. 1.8 per 100 000, respectively) (National Center for Health Statistics, 2014). 

Further disparities have been reported among Latino immigrants of varying birth 

countries/regions. The 3-year survival rate in the US for foreign-born Latinos diagnosed 

with acquired immune deficiency syndrome (AIDS) between 2001 and 2005 was 88% 

(95% confidence interval (CI) [88-89]) compared with 91% (95% CI [90-91]) for US-

born Latinos (Espinoza et al., 2012). HIV-positive Latinos born in Puerto Rico were at 

the highest risk of mortality when compared with HIV-positive Latinos born in mainland 

US (Espinoza et al., 2012, Hanna et al., 2008).  

Research suggests that racial/ethnic minorities who live among people of their 

own ethnic group experience health benefits. In the US, the protective effect of ethnic 

density (the proportion of an ethnic group in a defined area) has most consistently been 

reported for Latinos (Becares et al., 2012). A study in New York City found a 3 per 100 

000 population decrease in all-cause mortality per 1% increase in Latino ethnic density 

among Latino men, even after controlling for neighborhood socioeconomic status 
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(Inagami et al., 2006). A study in Texas reported lower risk of all-cause mortality for 

Mexican-Americans living in census tracts with a higher percentage of Mexican-

Americans compared with Mexican-Americans living in census tracts with a lower 

percentage of Mexican-Americans (hazard ratio (HR) 0.64; 95% CI [0.42-0.96]) 

(Eschbach et al., 2004). This effect persisted after controlling for age, gender, health 

status, and disability and despite the lower socioeconomic status of the high density 

neighborhoods. Additional benefits of ethnic density for Latinos have been reported for 

heart disease (Alvarez & Levy, 2012) and mortality (Franzini & Spears, 2003); stroke; 

lung, breast and colorectal cancer (Franzini & Spears, 2003, Eschbach, et al., 2005); 

smoking during pregnancy (Shaw et al., 2010), infant mortality (Shaw et al., 2010, Jenny, 

et al., 2001), preterm birth (Mason et al., 2010, Masi et al., 2007), and low birth weight 

(Masi et al., 2007, Peak & Weeks, 2002); depression (Gerst et al., 2011, Sheffield & 

Peek, 2009, Ostir et al., 2003); poor self-rated health (Patel et al., 2003, Shaw & Pickett, 

2011); cholesterol screening (Benjamins et al., 2004); and access to care (Haas et al., 

2004). Empirical data suggest that ethnic density might work through decreased exposure 

to racism (Whitley et al., 2006, Becares et al., 2009) and discrimination (Whitley et al., 

2006, Becares et al., 2009, Das-Munshi et al., 2010); improved social support (Das-

Munshi et al., 2010, Halperin & Nazroo, 2000), social cohesion (Hong et al., 2014) and 

social networks (Whitley et al., 2006, Becares et al., 2009, Das-Munshi et al., 2010); and 

increased access to care (Benjamins et al., 2004, Haas et al., 2004) and culturally 

appropriate resources (Whitley et al., 2006). Other proposed mechanisms include 

decreased levels of socially induced stress (Eschbach et al., 2004) and social stigma 

(Pickett & Wilkinson, 2008), improved access to and dissemination of health information 
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through informal interactions (Lee, 2009), and higher numbers of language/cultural-

concordant physicians (White et al., 2012).   

Despite evidence of a protective effect of Latino ethnic density for Latinos, no 

studies to date have examined the relationship between ethnic density and HIV/AIDS or 

other infectious diseases. Since the development of highly active antiretroviral therapy 

(HAART), HIV has become a chronic condition requiring life-long medical care. Social 

support (informational, tangible or emotional) from friends and family has been found to 

encourage HIV seropositive status disclosure (Smith et al., 2008), improve quality of life 

and mental health (Friedland et al., 1996, Swindells et al., 1999), and increase retention in 

HIV care (Catz et al., 1999) and medication adherence (Edwards, 2006) among persons 

with HIV. It is possible, based on findings for the general Latino population and for 

Latinos with non-communicable diseases, that the social support provided by a 

predominantly Latino neighborhood could offer long-term assistance to Latinos with 

HIV. Furthermore, a relationship between neighborhood Latino ethnic density and 

survival for Latinos with HIV could also provide some insight on availability of 

culturally appropriate care and resources in high and low Latino ethnic density areas. 

Finally, Latinos in the US differ in socioeconomic status, health care access (Motel & 

Patten, 2012), and outcomes along the HIV/AIDS care continuum (Espinoza et al., 2008). 

Despite the heterogeneity among Latinos in the US, most studies examine Latinos as one 

group. Although some studies have examined ethnic density among certain Latino ethnic 

groups (i.e. Mexicans), we were unable to identify studies that examined and compared 

the effect of ethnic density for Latinos from other birth countries/regions. Therefore, the 

objective of this study was to examine the role of neighborhood Latino ethnic density in 
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all-cause mortality among Latinos diagnosed with HIV in Florida. Further, we sought to 

(1) compare the role of Latino ethnic density in mortality within Latinos of varying birth 

countries/regions and (2) determine if Latino ethnic density ameliorates disparities within 

Latinos. 

Methods 
 

Study sample 

De-identified HIV surveillance data were obtained from the Florida Department 

of Health (FDOH) Enhanced HIV/AIDS Reporting System (eHARS). Latinos ages 13 

and over who met the Centers for Disease Control and Prevention (CDC) case definition 

for HIV (Centers for Disease Control and Prevention, 1999, 2008) between 2005 and 

2008 were included (N=5061). Cases were followed through December 31, 2011 for 

mortality from any cause. Individuals alive at the end of the follow-up period were 

censored (mean follow-up for censored cases = 59 months). Vital status was ascertained 

from the FDOH’s Office of Vital Statistics, the Social Security Administration’s Death 

Master File, and the National Death Index. Cases with missing or invalid data for zip 

code at time of HIV diagnosis (n=282), diagnosed under the age of 13 (n=14), missing 

month of HIV diagnosis (n=10), and cases diagnosed in a correctional facility (n=106) 

were excluded. Cases diagnosed in a correctional facility were excluded because 

neighborhood characteristics obtained from the American Community Survey are 

representative of individuals residing in each ZCTA, and not of individuals residing in 

correctional facilities. Furthermore, individuals residing in correctional facilities may 

have limited interaction with the adjacent neighborhood and different access to resources 
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and health care than the surrounding community. A total of 4649 Latinos diagnosed with 

HIV between 2005-2008 met the inclusion criteria and were included in the analyses. Of 

these, 548 (11.8%) died within the follow-up period, and the remaining 4101 (88.2%) 

were censored. 

Individual- and neighborhood-level variables 

The following variables were extracted from eHARS: sex at birth; age at HIV 

diagnosis; birth country; HIV diagnosis month and year; HIV transmission mode; HIV-

to-AIDS interval in months (if case progressed to AIDS); month and year of death; 

residential zip code at time of HIV diagnosis; and whether the case was diagnosed at a 

correctional facility. Zip code at time of HIV diagnosis (e.g. at the start of the follow-up 

period) was used instead of zip code at time of death for two reasons: (1) zip code at time 

of death is not complete from all sources of death reports, and (2) zip code at the end of 

the follow-up period is not available for cases who did not die. Neighborhood 

characteristics were obtained from the 2007-2011 American Community Survey (ACS) 

(US Census Bureau, 2014). Zip codes were matched to a corresponding zip code 

tabulation area (ZCTA). ZCTAs are generalized areal representations of zip code service 

areas used by the ACS to tabulate summary statistics (US Census Bureau, 2013). Cases in 

our cohort resided in 530 unique ZCTAs at time of HIV diagnosis. The following 

neighborhood characteristics were extracted at the ZCTA-level: percent of population 

below poverty line; percent of population 16 and older unemployed; percent of 

population 18 and older that was a high school graduate; percent of population who 

identified themselves as Hispanic/Latino; and percent of Hispanic/Latino population who 
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identified themselves as either Puerto Rican, Mexican, Cuban, Central American, or 

South American (separately).  

Analysis 

Latinos were categorized into one of the following birth countries/regions: US-

born (excludes Puerto Rico), Puerto Rico, Mexico, Cuba, Central America, South 

America, and other. First, we conducted a descriptive analysis of individual and 

neighborhood-level factors by birth country/region (table 1). For this part of the analysis, 

neighborhood-level poverty, education and unemployment were divided into quartiles 

based on the Florida population. Among Latinos, a strong ethnic density effect has been 

reported in areas with 50% Latinos or more (Alvarez & Levy, 2012, Shaw et al., 2010). 

For this reason, and to address small cell sizes in the analysis by birth country/region, we 

categorized Latino ethnic density into 3 categories: <25%, 25-49%, and ≥50%. Given the 

heterogeneity of Latinos, we also sought to determine the importance of being 

surrounded by people of their specific ethnic origin (e.g. Cuban, Puerto Rican, Mexican, 

etc.). To examine this, we categorized cases as either ethnically congruent or not. We 

defined ethnic congruency as birth in the same country/region as the majority Latino 

group in the ZCTA. For example, a case born in Mexico was considered to be ethnically 

congruent if they lived in a ZCTA where the largest ethnic group among Latinos was 

Mexican. 

Second, we explored the role of Latino ethnic density in all-cause mortality for 

Latinos as a whole and for each birth country/region separately (table 2). Highly 

correlated covariates can cause variables to appear non-significant in survival analyses 
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(Cantor, 2003). Thus, prior to model building, we examined the correlation between 

neighborhood SES variables (poverty, high school graduation, and unemployment) and 

between SES variables and ethnic density. Correlation between neighborhood poverty 

and high school graduation was high (Pearson coefficient = -0.81). Correlation was 

lowest for ethnic density and poverty (poverty = 0.15; unemployment = -0.25; high 

school graduation = -0.49). Exploratory principal component analysis showed that 

poverty accounted for most of the variability in SES variables. Therefore, we used only 

poverty as a continuous variable to control for neighborhood SES in regression analyses. 

Kaplan-Meier survival curves were generated by birth country/region, poverty level, and 

ethnic density category. The Cox regression model’s proportional hazards assumption 

was violated. Therefore, SAS macro PHSREG by Kohl and Heinze (Kohl & Heinze, 

2014) was used to run weighted Cox models. Weighted Cox regression models address 

non-proportionality by calculating an average hazard ratio when the hazard varies in time 

while taking into account the decreasing number of cases throughout the follow-up period 

(Schemper et al., 2009). There are at least 2 limitations to this method. First, it requires a 

larger sample size than the proportional Cox model. Still, the method has provided 

appropriate results with samples of n=80 (our smallest group contains 324 cases) 

(Schemper et al., 2009). Second, the weighted Cox model is a nonparametric test. If non-

proportionality is negligible, the proportional Cox model, as a parametric test, might be 

more robust to detect an effect. Multi-level (level 1: individual; level 2: ZCTA) modeling 

was used to account for correlation among cases living in the same ZCTA. Hazard ratios 

were calculated by ethnic density category and adjusted for all individual-level variables 

and neighborhood poverty.  
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Third, we tested whether Latino ethnic density reduced disparities within Latinos 

of varying birth countries/regions (table 3) using US-born Latinos as a referent group 

(Espinoza et al., 2012, Hanna et al., 2008). We compared 4 models: (1) unadjusted, (2) 

adjusted for individual-level variables, (3) adjusted for individual-level variables and 

neighborhood poverty, and (4) adjusted for individual-level variables, poverty 

(continuous) and ethnic density. During this analysis only, Latino ethnic density was 

entered as a continuous variable consistent with the ethnic density literature (Inagami et 

al., 2006, Eschbach et al., 2004, Franzini & Spears, 2003, Peak & Weeks, 2002, Patel et 

al., 2003, Shaw & Pickett, 2011) in an effort to fully adjust for this variable and avoid 

any loss of data during categorization. 

Finally, we examined the role of ethnic congruency in mortality. Given our 

hypothesis that ethnic congruency is protective, we used Latinos diagnosed in a ZCTA 

where the majority Latino group was of their same ethnic origin as the referent group. 

Only foreign-born Latinos were included in this analysis because surveillance data does 

not provide country of origin for US-born Latinos. Hence, it was not possible to 

determine if a case born in the US was ethnically congruent to the majority Latino group 

in their neighborhood. Latinos born in “other” countries were also excluded because they 

partially represent Latinos with unknown birth country/region. For foreign-born Latinos, 

hazard ratios were adjusted for individual-level variables and neighborhood poverty. All 

models included year of HIV diagnosis in an effort to control for secular changes in 

clinical treatment and policy related to healthcare access and HIV/AIDS. This study was 

approved by the Florida Department of Health and the Florida International University 

Institutional Review Boards.  



 69 

Results 
 

In Florida, there were 4649 Latinos diagnosed with HIV between 2005 and 2008 

who met the inclusion criteria. Of these, 11.8% died within the follow-up period. While 

32% were born in mainland US, the second largest ethnic group was Latinos born in 

Cuba (16.2%) (table 1). HIV-positive Latinos of varying birth countries/regions differed 

significantly in gender, age, HIV transmission mode, HIV-to-AIDS interval, and survival 

length. A larger proportion of Latinos born in Central America (55%) resided in ZCTAs 

in the highest poverty quartile when compared with all other Latino groups. A smaller 

proportion of South Americans (21%) resided in ZCTAs in the highest poverty quartile 

when compared with all other groups including Latinos born in mainland US (36.6%). Of 

all HIV-positive Latinos, 36.7% resided in a ZCTA where ≥50% of the population 

identified themselves as “Hispanic/Latino.” A larger proportion of Latinos born in Cuba 

(66.6%) resided in the highest ethnic density category (≥50%) when compared with all 

other groups. Of foreign-born Latinos, 21.7% lived in a ZCTA congruent with their 

specific ethnicity. The majority of Latinos born in Cuba (70.2%) lived in a ZCTA where 

Cubans were the largest Latino group. No cases born in Central America experienced 

ethnic congruency.  

 There was no difference in mortality risk by Latino ethnic density category for 

Latinos as a whole after controlling for individual-level factors and neighborhood 

poverty. Latinos born in Puerto Rico who resided in a ZCTA with <25% Latinos 

experienced a decreased mortality risk when compared with Latinos born in Puerto Rico 

who resided in a ZCTA with ≥50% Latinos (HR 0.60; 95% CI [0.37-0.99]) (Table 2). 
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Differences in mortality by ethnic density category were not identified for other Latino 

groups. Compared to Latinos born in mainland US, those born in Puerto Rico had an 

increased mortality risk (HR 2.00; 95% CI [1.53-2.59]), and those born in South America 

had a decreased mortality risk (HR 0.60; 95% CI [0.40-0.89]) after controlling for 

individual-level factors and neighborhood poverty. Disparities were not reduced after 

controlling for ethnic density (table 3).  

 Ethnic congruency did not affect mortality risk for foreign-born Latinos as a 

whole after controlling for individual-level variables and neighborhood poverty (HR 

0.97; 95% CI [0.76-1.24]) (data not in table). Latinos born in Mexico who lived in a 

ZCTA where Mexicans were not the majority Latino group were at decreased mortality 

risk compared with Latinos born in Mexico who lived in a ZCTA where the majority 

Latino group was Mexican (HR 0.28; 95% CI [0.10-0.70]). Ethnic congruency did not 

affect mortality for other Latinos born outside mainland US (Puerto Rico HR 1.03, 95% 

CI [0.65-1.67]; Cuba HR 1.10, 95% CI [0.68-1.74]; South American HR 1.81, 95% CI 

[0.70-5.68]).  

Discussion 
 

The results of this study indicate that neighborhood Latino ethnic density is not 

associated with mortality among HIV-positive Latinos. Sensitivity analysis showed 

consistent results when comparing very high ethnic density (>90%) with low ethnic 

density (<10%) (HR 0.90, 95% CI [0.60-1.35]) as well as using ethnic density as a 

continuous variable (HR 1.00 per 5 unit increase, 95% CI [0.98-1.02]). Previous studies 

found evidence of lower all-cause, heart disease (Franzini & Spears, 2003), and infant 
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(Shaw et al., 2010) mortality for Latinos in the US who live in higher Latino density 

areas. Our findings suggest that the relationship between ethnic density and mortality 

may be more complex, particularly for mortality from stigmatizing conditions. While the 

mechanisms of ethnic density –lower discrimination (Whitley et al., 2006, Das-Munshi et 

al., 2010), socially induced stress (Eschbach et al,. 2004) and stigma (Pickett & 

Wilkinson, 2008), and improved social support (Das-Munshi et al., 2010, Halpern & 

Nazroo, 2000), cohesion (Hong et al., 2014) and networks (Whitley et al., 2006, Das-

Munshi et al., 2010)– might enhance the protective Latino values of familismo (a value 

emphasizing close, supportive family relationships) (Campos et al., 2014) and 

personalismo (a value emphasizing warm, empathetic personal interactions) (Lopez-Class 

et al., 2011) to improve health, they challenge many social aspect of HIV/AIDS. High 

levels of perceived stigma (Varas-Diaz et al., 2005) and low levels of HIV serostatus 

disclosure (Zee et al., 2004) increase isolation among Latinos (Varas-Diaz et al., 2005) 

and might prevent them from taking advantage of the surrounding Latino community. 

Stigma (Darrow et al., 2009) and low levels of HIV/AIDS knowledge (Ritieni et al., 

2008) among the general Latino population might also prevent a Latino community from 

supporting individuals with HIV/AIDS. It is important to note that higher Latino density 

has been found to be protective in non-stigmatizing conditions and that effect may not 

extend to conditions like HIV/AIDS.  

The findings of this study also suggest that the relationship between Latino ethnic 

density and mortality differs for Latinos by birth country/region. Results showed a 

significant association between Latino ethnic density and mortality only for Latinos born 

in Puerto Rico. It should be noted, however, that the effect was marginally significant 



 72 

(HR 0.60, 95% CI [0.37-0.99]). A study among Puerto Ricans with HIV/AIDS reported 

that stigma negatively influenced social interactions leading to loss of social support and 

isolation (Varas-Diaz et al., 2005). It is possible that HIV-positive Latinos born in Puerto 

Rico who live in Latino dense areas experience more stigma compared with their 

counterparts surrounded by a majority non-Latino neighborhood.  

Latino ethnic density did not partially account for disparities in mortality seen 

between HIV-positive Latinos of varying birth countries/regions. Hazard ratios changed 

negligibly in Model 4 after controlling for ethnic density. The finding that Latinos born in 

Puerto Rico have an increased mortality risk compared with Latinos born in mainland US 

is consistent with the literature (Espinoza et al., 2012, Hanna et al., 2008, Espinoza et al., 

2008). Our analysis controlled for HIV transmission mode and therefore presumably 

accounted for the higher rates of injection drug use reported by this Latino group 

(Espinoza et al., 2008, 2012). By controlling for delayed HIV diagnosis (HIV-to-AIDS 

interval <1 month), we attempted to adjust for the disparities in late diagnosis seen 

among Latinos of varying birth countries/regions that range from 35% among Latinos 

born in Cuba to 58% among those born in Central America (Espinoza et al., 2008). Our 

findings still may reflect some differences in late diagnosis, as well as differences in rate 

of disease progression, delayed linkage to and/or retention in care, and access to and/or 

adherence to antiretroviral treatment. The unique opportunity to travel back and forth 

between mainland US and Puerto Rico might cause detrimental disruption in HIV care 

leading to poor health outcomes (Taylor et al., 2014). In addition, Puerto Ricans report 

lower median household income and have the second highest poverty rate among the 10 

largest Latino ethnic subgroups (Motel et al., 2012). Although they also report higher 
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educational attainment and rates of health insurance coverage, individual-level income 

and poverty may be indirectly contributing to the disparities we see between Latinos born 

in Puerto Rico and those born in mainland US.  

The dataset used for this study did not include individual-level SES. In an effort 

to control for individual-level SES and other potential unmeasured confounders, we 

conducted post hoc sensitivity analysis of unobserved confounding using Propensity 

Score Calibration (Lanehart et al., 20012, Sturmer et al., 2005). Only one association 

changed after controlling for unobserved confounding. During our original analysis, we 

found no difference in risk of mortality between Latinos born in Cuba compared with 

Latinos born in the US after adjusting for individual- and neighborhood-level covariates 

available in our dataset (table 3, model 4) (HR 1.14, CI 0.85-1.52). When we adjusted for 

unobserved confounders using the propensity scores, we found Latinos born in Cuba to 

be at increased mortality risk (HR 1.14, CI 1.02-1.27). This is consistent with findings 

from Espinoza et al. (2008) reporting lower 12- and 36-month survival after AIDS 

diagnosis for Latinos born in Cuba compared with those born in the US. Covariates that 

were not measured in this study appear to be confounding the association between birth 

country and mortality for Latinos born in Cuba.   

Finally, this study identified a decreased mortality risk for Latinos born in Mexico 

who resided in ZCTAs where Mexican-Americans were not the majority Latino group. 

Areas where Mexicans are the majority Latino group might correlate with migrant 

workers and rural status. In our study, 54% of rural cases lived in an area where 

Mexicans were the majority Latino group. Nevertheless, the effect of ethnic congruency 
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on Latinos born in Mexico persisted after excluding rural cases (HR 0.34, 95% CI [0.12-

0.89]). Post hoc analysis revealed that Latinos born in Mexico were the only group who 

did poorly in areas where Mexicans were the majority Latino group. This is surprising 

given the protective effects of ethnic density on all-cause and heart disease mortality 

found in two Texas studies (Eschbach et al., 2004, Franzini & Spears, 2003). One study 

specifically examined Mexicans in high Mexican-American density areas (Eschbach et 

al., 2004). However, these studies did not involve the interplay between stigma, 

community and health. Our results do support findings reported by Jenny et al (2001). In 

this study, infants born to US-born Mexican mothers had a decreased mortality risk but 

those born to Mexican-born mothers had an increased mortality risk with increasing 

Mexican ethnic density. 

Our study has several limitations. First, sample size for some Latino groups was 

not ideal. In an evaluation of ethnic density studies, Shaw et al. suggested that ethnic 

density studies with a sample size of <500 tended to have neutral findings (Shaw et al. 

2012). This potential limitation only affects our results for Latinos born in Puerto Rico, 

Mexico, and Central America. However, Shaw and colleagues also showed that sample 

sizes >4000 tended to show protective effects. Therefore, it is important to note that we 

failed to find an association with a sample of 4649 for Latinos as a whole. The small 

number of deaths in some Latino groups may have also limited our power to find an 

association. Second, we were unable to examine ethnic density for smaller geographic 

units (e.g. census blocks) as only zip code data were available. In 2002, Krieger and 

colleagues reported that zip codes might fail to properly account for socioeconomic status 

compared to census tracts and block groups in Rhode Island and Massachusetts (Krieger 
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et al., 2002). However, this was found for cancer incidence rates only; zip codes worked 

well for all-cause mortality rates. Nonetheless, Latino ethnic density has been shown to 

provide benefits among Latinos in larger geographic areas (Shaw et al., 2010, Jenny et al. 

2001). Third, our dataset did not allow us to determine ethnic origin for US-born Latinos. 

Therefore, we could not study ethnic congruency in this group. Fourth, as mentioned 

previously, we did not have data on individual-level SES and were unable to adjust for 

this in the analysis. However, Latino ethnic density has been found to be an independent 

predictor of mortality among Latinos after controlling for individual-level SES (Eschbach 

et al., 2004). Fifth, we did not have information on how long cases lived at the reported 

zip code. Thus, we were unable to determine the length of time that cases were exposed 

to the ethnic density level used in the analysis. Sixth, there is a possibility that Latinos 

who become ill return to their home country. This would cause incomplete death data for 

foreign-born Latinos and underestimate mortality rates for this group. There is no reason 

to believe that back-migration differs by ethnic density level and therefore this only limits 

our study of disparities by birth country/region. Even so, research suggests that the 

apparent mortality advantage of foreign- versus US-born Latinos does not hold for 

Latinos with HIV/AIDS (Ruiz et al., 2013). Finally, our findings may not be 

generalizable to the foreign-born US Latino population as our sample of foreign-born 

Latinos was predominantly Cuban. However, the diversity of Florida’s Latino population 

allowed us to examine Latinos of varying birth countries/regions. Additionally, using a 

Florida sample allowed us to study high levels of ethnic density because 20% of ZCTAs 

were comprised of 25% Latinos or more (US Census Bureau, 2014).  
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It is important that future ethnic density research is able to incorporate 

information on the length of time a case is exposed to a particular neighborhood, as well 

as mobility patterns of the population under study. Additionally, the level of interaction 

with neighbors, involvement with community events, and availability and access to 

structural resources are important considerations. Future HIV/AIDS and ethnic density 

research would benefit from information regarding levels of community HIV/AIDS 

knowledge and stigma, and neighborhood HIV/AIDS resources.  

Conclusions 
 

To our knowledge, this study is the first to examine the role of ethnic density in 

mortality among HIV-positive Latinos. Results suggest that HIV-positive Latinos do not 

benefit from the protective effect of Latino ethnic density. Many ethnic density studies 

have been conducted among Mexican-Americans (Eschbach et al., 2004, Jenny et al., 

2001, Peak & Weeks, 2002, Patel et al., 2003, Do et al., 2007, Kulis et al., 2007, Reyes-

Ortiz et al., 2009). Our findings suggest that research should be conducted in all Latino 

ethnic groups to improve external validity of findings. Furthermore, research should 

focus on measuring the association between ethnic density and other HIV/AIDS 

outcomes (e.g., HIV testing, access to treatment), and evaluating if stigma or other 

mechanisms, such as acculturation and length of time in the US, may play a role. Results 

from such studies may lead to community-level interventions to utilize Latino ethnic 

density as a tool to understand and improve health among HIV-positive Latinos. 

Community involvement in HIV/AIDS related organizations and events has proven to 
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decrease stigma, depression and loneliness in HIV-positive Latinos (Ramirez-Valles et 

al., 2005) and may be a starting point for future interventions. 
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Tables and figures 
 

TABLE 1─ Latinos age 13 and older diagnosed with HIV infection by birth country/region and selected characteristics, Florida, 2005-2008 
 All Latinos 

 
U.S.-born 

Latino 
Puerto Rico Mexico 

 
Cuba 

 
Central 

America 
South 

America b 
Other c 

 

Total (n) a 4649 1506 (32.4%) 396 (8.5%) 324 
(7.0%) 

754 
(16.2%) 

480 
(10.3%) 595 (12.8%) 594 

(12.8%) 
Individual-level variables, n (%)        
Year of HIV  
diagnosis 
   2005 
   2006 
   2007 
   2008 

 
 

1162 (25.0) 
1122 (24.1) 
1225 (26.4) 
1140 (24.5) 

 
 

382 (25.4) 
366 (24.3) 
385 (25.6) 
373 (24.8) 

 
 

90 (22.7) 
105 (26.5) 
111 (28.0) 
90 (22.7) 

 
 

80 (24.7) 
88 (27.2) 
88 (27.2) 
68 (21.0) 

 
 

200 (26.5) 
162 (21.5) 
183 (24.3) 
209 (27.7) 

 
 

124 (25.8) 
121 (25.2) 
119 (24.8) 
116 (24.2) 

 
 

174 (29.2) 
144 (24.2) 
159 (26.7) 
118 (19.8) 

 
 

112 (18.9) 
136 (22.9) 
180 (30.3) 
166 (28.0) 

Sex at birth 
   Male 
   Female 

 
3714 (79.9) 

935 (20.1) 

 
1,140 (75.7) 

366 (24.3) 

 
280 (70.7) 
116 (29.3) 

 
284 (87.7) 
40 (12.4) 

 
692 (91.8) 

62 (8.2) 

 
345 (71.9) 
135 (28.1) 

 
502 (84.4) 
93 (15.6) 

 
471 (79.3) 
123 (20.7) 

Age group at diagnosis 
   13-19 years 
   20-39 years 
   40-59 years 
   60 years or older 

 
114 (2.5) 

2381 (51.2) 
1925 (41.4) 

229 (4.9) 

 
67 (4.5) 

787 (52.3) 
599 (39.8) 

53 (3.5) 

 
8 (2.0) 

167 (42.2) 
196 (49.5) 

25 (6.3) 

 
8 (2.5) 

217 (67.0) 
88 (27.2) 

11 (3.4) 

 
7 (0.9) 

301 (39.9) 
373 (49.5) 

73 (9.7) 

 
11 (2.3) 

328 (68.3) 
131 (27.3) 

10 (2.1) 

 
8 (1.3) 

327 (55.0) 
241 (40.5) 

19 (3.2) 

 
5 (0.8) 

254 (42.8) 
297 (50.0) 

38 (6.4) 

Mode of transmission 
   IDU 
   MSM 
   MSM/IDU 
   Heterosexual 
   Other/unknown 

 
267 (5.7) 

2483 (53.4) 
129 (2.8) 

1164 (25.0) 
606 (13.0) 

 
125 (8.3) 

772 (52.3) 
48 (3.2) 

386 (25.6) 
175 (11.6) 

 
77 (19.4) 

146 (36.9) 
20 (5.1) 

117 (29.6) 
36 (9.1) 

 
8 (2.5) 

151 (46.6) 
7 (2.2) 

90 (27.8) 
68 (21.0) 

 
19 (2.5) 

523 (69.4) 
25 (3.3) 

133 (17.6) 
54 (7.2) 

 
6 (1.3) 

209 (43.5) 
11 (2.3) 

180 (37.5) 
74 (15.4) 

 
10 (1.7) 

401 (67.4) 
10 (1.7) 

111 (18.7) 
63 (10.6) 

 
22 (3.7) 

281 (47.3) 
8 (1.4) 

147 (24.8) 
136 (22.9) 

HIV-to-AIDS interval 
   < 1 month 

 
1072 (23.1) 

 
310 (20.6) 

 
115 (29.0) 

 
113 (34.9) 

 
140 (18.6) 

 
139 (29.0) 

 
107 (18.0) 

 
148 (24.9) 

Three-year survival 
   Alive 

 
4238 (91.2) 

 
1,394 (92.6) 

 
330 (83.3) 

 
290 (89.5) 

 
668 (88.6) 

 
435 (90.6) 

 
565 (95.0) 

 
556 (93.6) 
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Length of survival in 
months 
   Median (range) 
   Interquartile range 

 
 

57 (0-83) 
26 

 
 

57 (0-83) 
25 

 
 

55 (0-83) 
26 

 
 

58 (0-83) 
26 

 
 

55 (0-83) 
29 

 
 

57 (0-83) 
28 

 
 

59 (0-83) 
24 

 
 

55 (0-83) 
24 

ZCTA-level variables, n (%)        
Percent of population 
below poverty line 
(average 2007-2011), 
quartiles 
   <8.7 
   8.7-12.9 
   13.0-19.3 
   ≥19.4 

 
 
 
 

339 (7.3) 
993 (21.4) 

1569 (33.8) 
1748 (37.6) 

 
 
 
 

127 (8.4) 
325 (21.6) 
503 (33.4) 
551 (36.6) 

 
 
 
 

29 (7.3) 
79 (20.0) 

140 (35.4) 
148 (37.4) 

 
 
 
 

21 (6.5) 
59 (18.2) 

107 (33.0) 
137 (42.3) 

 
 
 
 

31 (4.1) 
150 (19.9) 
257 (34.1) 
316 (41.9) 

 
 
 
 

22 (4.6) 
74 (15.4) 

120 (25.0) 
264 (55.0) 

 
 
 
 

50 (8.4) 
153 (25.7) 
267 (44.9) 
125 (21.0) 

 
 
 
 

59 (9.9) 
153 (25.8) 
175 (29.5) 
207 (34.9) 

Percent of population 
16 and older who is 
unemployed (average 
2007-2011), quartiles 
    <4.2 
    4.2-5.5 
    5.6-7.2 
    ≥7.3 

 
 
 
 

779 (16.8) 
886 (19.1) 

1206 (25.9) 
1778 (38.2) 

 
 
 
 

218 (14.5) 
264 (17.5) 
400 (26.6) 
624 (41.4) 

 
 
 
 

47 (11.9) 
55 (13.9) 

118 (29.8) 
176 (44.4) 

 
 
 
 

36 (11.1) 
62 (19.1) 
91 (28.1) 

135 (41.7) 

 
 
 
 

143 (19.0) 
175 (23.2) 
212 (28.1) 
224 (29.7) 

 
 
 
 

65 (13.5) 
111 (23.1) 
98 (20.4) 

206 (42.9) 

 
 
 
 

169 (28.4) 
113 (19.0) 
145 (24.4) 
168 (28.2) 

 
 
 
 

101 (17.0) 
106 (17.9) 
142 (23.9) 
245 (41.3) 

Percent of population 
18 years and older that 
is a high school 
graduate (average 
2007-2011), quartiles 
   ≥92.1 
   86.9-92.0 
   80.4-86.8 
   <80.4 

 
 
 
 
 

407 (8.8) 
828 (17.8) 

1382 (29.7) 
2023 (43.7) 

 
 
 
 
 

155 (10.3) 
313 (20.8) 
483 (32.1) 
555 (36.9) 

 
 
 
 
 

33 (8.3) 
76 (19.2) 

126 (31.8) 
161 (40.7) 

 
 
 
 
 

25 (7.7) 
49 (15.1) 
94 (29.0) 

156 (48.2) 

 
 
 
 
 

21 (2.8) 
76 (10.1) 

174 (23.1) 
483 (64.1) 

 
 
 
 
 

32 (6.7) 
55 (11.5) 

103 (21.5) 
290 (60.4) 

 
 
 
 
 

69 (11.6) 
146 (24.5) 
228 (38.3) 
152 (25.6) 

 
 
 
 
 

72 (12.1) 
113 (19.0) 
174 (29.3) 
235 (39.6) 
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Percent of population 
who identified 
themselves as 
Hispanic/Latino (ethnic 
density) 
   ≥50 
   25-49 
   <25 

 
 
 

 
 

1708 (36.7) 
1338 (28.8) 
1603 (34.5) 

 
 
 
 
 

426 (28.3) 
427 (28.4) 
653 (43.4) 

 
 
 
 
 

95 (24.0) 
129 (32.6) 
172 (43.4) 

 
 
 
 
 

72 (22.2) 
86 (26.5) 

166 (51.2) 

 
 
 
 
 

502 (66.6) 
191 (25.3) 

61 (8.1) 

 
 
 
 
 

222 (46.3) 
121 (25.2) 
137 (28.5) 

 
 
 
 
 

208 (35.0) 
197 (33.1) 
190 (31.9) 

 
 
 
 
 

183 (30.8) 
187 (31.5) 
224 (37.7) 

Congruent Latino 
origin for foreign born 
individuals d 
   No 
   Yes 

 
 
 

1541 (33.2) 
1008 (21.7) 

 
 
 

--- 

 
 
 

242 (61.1) 
154 (38.9) 

 
 
 

182 (56.2) 
142 (43.8) 

 
 
 

225 (29.8) 
529 (70.2) 

 
 
 

480 (100) 
0 (0) 

 
 
 

412 (69.2) 
183 (30.8) 

 
 
 

--- 

ZCTA, zip code tabulation area; IDU, injection drug use; MSM, male to male sexual contact. Percentage may not add up to 100 due to 
rounding. 
a Excludes cases diagnosed in a correctional facility (n=106), missing residential zip code at time of HIV diagnosis (n=282), missing month of 
HIV diagnosis (n=9), or diagnosed under the age of 13 (n=14) 
b Includes 102 individuals reported as “Hispanic/Latino” and born in Brazil 
c Individuals born in the Dominican Republic are included in the other Latino category (n=68) 
d Excludes U.S.-born Latinos and Latinos born in other Latino category 

TABLE 2─ Weighted multi-level Cox regression hazard ratios and 95% confidence intervals for mortality among Latinos reported with HIV by birth 
country/region, 2005-2011 
 aHR a 

 All Latinos U.S.-born 
Latino Puerto Rico Mexico Cuba Central 

America 
South 

America Other 

Individual-level variables 
Year of HIV diagnosis 
   2005 
    
   2006 
    
   2007 
    
   2008 

 
1.49  

(1.11-2.01) 
1.29 

 (0.95-1.76) 
1.44  

(1.06-1.97) 
Referent 

 
1.32  

(0.75-2.39) 
1.48  

(0.85-2.68) 
1.45  

(0.80-2.67) 
Referent 

 
1.07  

(0.55-2.12) 
0.74  

(0.36-1.53) 
0.93  

(0.47-1.88) 
Referent 

 
3.72  

(0.90-26.00) 
2.94  

(0.72-20.36) 
4.26  

(1.06-29.36) 
Referent 

 
1.55  

(0.81-3.08) 
0.94  

(0.45-1.95) 
1.57  

(0.82-3.10) 
Referent 

 
1.45  

(0.60-3.65) 
1.31  

(0.53-3.33) 
1.09  

(0.42-2.83) 
Referent 

 
4.25  

(1.08-29.23) 
2.22  

(0.48-16.01) 
1.97  

(0.42-14.39) 
Referent 

 
2.35  

(0.86-7.13) 
1.44  

(0.50-4.45) 
2.21  

(0.84-6.51)            
Referent 
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Sex at birth 
   Male 
    
   Female 

 
1.04 

 (0.81-1.33) 
Referent 

 
1.10  

(0.70-1.72) 
Referent 

 
0.58  

(0.34-0.99) 
Referent 

 
8.37  

(1.64-156.32) 
Referent 

 
1.38  

(0.64-3.24) 
Referent 

 
1.19  

(0.46-3.19) 
Referent 

 
2.13  

(0.54-9.58) 
Referent 

 
0.56  

(0.26-1.20)           
Referent 

Age at diagnosis 
(continuous/ 5 unit 
increase) 

 
1.26  

(1.22-1.31) 

 
1.31  

(1.23-1.41) 

 
1.26  

(1.13-1.41) 

 
1.06  

(0.89-1.24) 

 
1.51  

(1.38-1.65) 

 
1.02  

(0.87-1.19) 

 
1.03  

(0.84-1.25) 

 
1.18  

(1.03-1.35) 
Mode of transmission 
   Heterosexual 
   IDU b 
    
   MSM 
    
   Other/unknown 

 
Referent 

1.94  
(1.45-2.59) 

0.79  
(0.60-1.03) 

0.90  
(0.67-1.21) 

 
Referent 

1.32  
(0.81-2.14) 

0.56  
(0.34-0.93) 

0.65  
(0.36-1.12) 

 
Referent 

1.78  
(1.01-3.16) 

1.54  
(0.77-3.13) 

0.42  
(0.14-1.02) 

 
Referent 

N/Ac 

 
0.27  

(0.10-0.70) 
0.65  

(0.25-1.61) 

 
Referent 

3.06  
(1.31-6.82) 

1.19  
(0.66-2.26) 

0.83  
(0.34-1.87) 

 
Referent 

N/Ac 

 
2.29  

(0.87-6.75) 
5.33  

(2.12-14.24) 

 
Referent 

0.99 
 (0.04-7.44) 

0.71  
(0.23-2.69) 

0.89 
 (0.21-3.49) 

 
Referent 

1.44  
(0.39-4.20) 

0.51  
(0.20-1.29) 

0.59  
(0.24-1.36) 

HIV-to-AIDS interval 
   < 1 month 
    
   > 1 month 
 

 
2.86  

(2.38-3.43) 
Referent 

 
2.41  

(1.70-3.38) 
Referent 

 
2.77  

(1.79-4.29) 
Referent 

 
2.14  

(0.99-4.69) 
Referent 

 
3.54  

(2.26-5.51) 
Referent 

 
4.03  

(2.20-7.55) 
Referent 

 
3.29  

(1.46-7.21) 
Referent 

 
2.71 

 (1.44-5.08) 
Referent 

ZCTA-level variables 
Percent of population 
below poverty line 
(average 2007-2011) 
(continuous / 5 unit 
increase) 

 
 
 

1.14  
(1.09-1.20) 

 
 

 
1.05  

(0.96-1.15) 

 
 

 
1.21  

(1.08-1.34) 

 
 

 
1.08  

(0.88-1.32) 

 
 

 
1.12  

(1.00-1.25) 

 
 

 
1.18  

(1.01-1.37) 

 
 

 
1.39  

(1.12-1.70) 

 
 

 
1.07 

 (0.88-1.28) 
Percent of population 
who identified 
themselves as 
Hispanic/Latino (ethnic 
density) 

   ≥  50 
   25-49 
    
   <25 

 
 
 
 
 

Referent 
0.88  

(0.70-1.10) 
0.95  

(0.76-1.18) 

 
 
 
 
 

Referent 
0.88  

(0.56-1.39) 
1.04 

(0.70-1.56) 

 
 
 
 
 

Referent 
0.61  

(0.36-1.02) 
0.60  

(0.37-0.99) 

 
 
 
 
 

Referent 
0.73  

(0.19-2.66) 
1.14  

(0.39-3.59) 

 
 
 
 
 

Referent 
1.19  

(0.72-1.90) 
1.22  

(0.50-2.55) 

 
 
 
 
 

Referent 
0.55  

(0.23-1.18) 
0.44  

(0.17-1.05) 

 
 
 
 
 

Referent 
1.05  

(0.42-2.59) 
0.97  

(0.38-2.43) 

 
 
 
 
 

Referent 
0.65  

(0.28-1.45) 
0.92  

(0.44-1.96) 
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ZCTA, zip code tabulation area; IDU, injection drug use; MSM, male to male sexual contact; HR, hazard ratio; aHR adjusted hazard ratio; CI, 
confidence interval. 
a aHR adjusted for all variables in the column 
b IDU and IDU/MSM categories have been combined to address small cell numbers 
c Estimate not available due to small numbers of Latinos from that country of birth with IDU as a mode of HIV transmission 
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TABLE 3– Weighted multi-level Cox regression hazard ratios and 95% confidence intervals 
for mortality among Latinos reported with HIV by birth country/region, Florida, 2005-2011 

 Model 1 
HR (95% CI) 

Model 2 
aHR (95% CI) 

Model 3 
aHR (95% CI) 

Model 4 
aHR (95% CI) 

United States Referent Referent Referent Referent 
Puerto Rico 2.71 (2.09-3.51) 1.99 (1.53-2.59) 2.00 (1.53-2.59) 2.00 (1.53-2.59) 

Mexico 0.97 (0.64-1.41) 1.01 (0.67-1.49) 0.89 (0.59-1.32) 0.90 (0.59-1.32) 

Cuba 1.26 (0.96-1.64) 1.21 (0.92-1.59) 1.15 (0.87-1.52) 1.14 (0.85-1.52) 

Central 
America 

 
0.96 (0.68-1.34) 

 
1.08 (0.75-1.51) 

 
0.95 (0.67-1.34) 

 
0.95 (0.66-1.34) 

South 
America 

 
0.50 (0.33-0.73) 

 
0.57 (0.37-0.83) 

 
0.60 (0.40-0.89) 

 
0.60 (0.40-0.89) 

Other 0.74 (0.52-1.04) 0.66 (0.46-0.93) 0.67 (0.47-0.94) 0.67 (0.47-0.94) 
HR, crude hazard ratio; aHR adjusted hazard ratio; CI, confidence interval. 
Model 1: Model includes country/region of birth only 
Model 2: Model includes country/region of birth and demographic variables (year of HIV 
diagnosis, sex at birth, age [continuous], mode of transmission, HIV-to-AIDS interval) 
Model 3: Model includes country/region of birth, demographic variables and ZCTA-level 
poverty (continuous) 
Model 4: Model includes country/region of birth, demographic variables, ZCTA-level 
poverty (continuous), and ZCTA-level ethnic density (continuous) 
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CONCLUSIONS 
 

To our knowledge this body of work is the first to identify neighborhood-level 

predictors of late HIV diagnosis and mortality for Latinos with HIV that go beyond 

rural/urban differences. It is also the first study to examine the role of Latino ethnic 

density on HIV/AIDS-related outcomes. Our findings suggest that HIV testing campaigns 

in areas with low educational attainment are not reaching Latino women and that areas 

with high unemployment might need to focus on decreasing testing barriers for men. 

Additionally, foreign-born Latinos in predominantly non-Latino areas appear to be at 

greater risk of late HIV diagnosis. 

Our study also confirms disparities in mortality risk for Latinos with a history of 

IDU. Findings of that study suggest that high Latino ethnic density and rural residence 

increase the mortality risk for HIV-positive Latinos with a history of IDU. Furthermore, 

neighborhood poverty appears to be a strong predictor for mortality among Latinos 

without a history of IDU, but not for Latinos with a history of IDU.  

Finally, our ethnic density study suggests that Latinos with HIV do not benefit 

from the protective effect of Latino ethnic density. Future research should focus on 

measuring the association between ethnic density and other HIV/AIDS outcomes (e.g., 

HIV testing, access to treatment), and evaluating if stigma or other mechanisms, such as 

acculturation and length of time in the US, may play a role. Results from such studies 

may lead to community-level interventions to utilize Latino ethnic density as a tool to 

understand and improve health among HIV-positive Latinos.  
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