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Abstract

The objective of this study was to examine individual and neighborhood determinants of late HIV 

diagnosis by gender and birthplace among Latinos. Florida HIV surveillance data 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). Of 5522 HIV-positive Latinos, 26.5 % were diagnosed 

late. The odds ratio (OR) for late diagnosis was 1.39 times higher for males than females [95 % 

confidence interval (CI) 1.14–1.69]. Neighborhood-level factors associated with late diagnosis 

included residing in the 3 highest quartiles of neighborhood unemployment for males. The OR 

was 1.22 times higher for foreign- than US-born Latinos (95 % CI 1.07–1.40). Among foreign-

born, residing in areas in the 2nd and 3rd quartiles of unemployment, in rural areas, and areas with 
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<25 % Hispanic/Latino population were associated with late diagnosis. Population-based HIV 

testing campaigns may require tailoring to ensure that they effectively reach male Latinos in areas 

with high unemployment and foreign-born Latinos in rural and predominantly non-Latino areas.
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Background

An estimated 20 % of Latinos with human immunodeficiency virus (HIV) are not aware of 

their HIV status [1], and over 40 % are diagnosed with acquired immunodeficiency 

syndrome (AIDS) within 12 months of an HIV diagnosis [2]. Nearly half of HIV 

transmissions in the US are from persons unaware of their HIV infection [3] who may 

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

Moreover, concurrent HIV and AIDS diagnosis, and subsequent delayed treatment, increase 

the risk of poor health outcomes [4] and doubles the risk of HIV-related mortality [5].

Concurrent HIV and AIDS diagnosis is most often due to delayed HIV screening (i.e. late 

HIV diagnosis). Late diagnosis has, therefore, been frequently measured as a short HIV-to-

AIDS interval ranging from 1 to 12 months [2, 5–7]. Reported predictors of late HIV 

diagnosis among Latinos include male sex, older age [2, 6], injection drug use (IDU), high-

risk heterosexual contact [6], birth outside of the US [2], and being Spanish-speaking [7]. 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 [6]. 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 [6].

In addition to demographics, area level factors might also influence the timing of HIV 

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

rates [8, 9] and low AIDS survival [5, 10]. Neighborhood poverty has also been shown to 

partially account for racial/ethnic disparities in HIV/AIDS survival [11, 12] and 

antiretroviral initiation [12]. Although few studies have examined the role of neighborhood 

factors on late HIV diagnosis [5, 13], research suggests that residential neighborhood might 

predict availability and utilization of health care [14, 15] and preventive services. [16–18] 

Ethnic composition of neighborhoods has also been linked to health outcomes [19, 20] and 

health care utilization [14–18] among the general Latino population, but has not been 

examined among HIV-positive Latinos.

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

composition on late HIV diagnosis among Latinos. However, an earlier Florida study 

showed that 26 % of Latinos diagnosed in urban areas, and 43 % of Latinos diagnosed in 

rural areas were diagnosed late with HIV indicating that late HIV diagnosis is common [13]. 

Given Florida’s large and diverse Latino population and that Florida has the 7th highest HIV 
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incidence rate and 3rd highest number of HIV cases among Latinos in the US, [21] this 

study was undertaken to (1) examine individual and neighborhood determinants of late HIV 

diagnosis (operationalized as AIDS within 3 months of HIV) 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 [22] between 

2007 and 2011 were included. Cases with missing or invalid data for zip code at time of HIV 

diagnosis (n = 271), and cases diagnosed in a correctional facility (n = 102) 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 to allow for comparison to a recent CDC study using HIV surveillance data [23]. 

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, and foreign-born if born elsewhere. The 

US- versus foreign-born categorization was used to stratify the analysis. The “birthplace” 

variable 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 

“birthplace” variable was used to describe the sample and for models where we stratified by 

gender. The 2011 American Community Survey/Census Bureau Hispanic origin 

classification was used to define the Central and South America categories [24].

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

Survey (ACS) [25]. 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 [26]. There were 983 ZCTAs in Florida 2007–2011. On 

average, ZCTAs had a population size of 19,012, and were 66 % non-Latino white, 17 % 

Latino, and 14 % non-Latino black [25]. 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 were divided into quartiles of the Florida population. 

Based on previous research [27, 28], 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 [29], were used to divide ZCTAs into rural or urban status. RUCA codes divide zip 

codes into urban and rural levels based on population dispersion and commuting patterns. 
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We combined codes using categorization C of the RUCA codes. Categorization C allowed us 

to address the small number of cases in rural towns by combining the RUCA codes for large 

rural cities, small rural towns, and isolated small rural towns [29].

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. The bivariate analyses were repeated comparing Latinos by gender and 

US/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 [30]. 

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 (OR) and adjusted (aOR) odds ratios, treating ZCTA as a random effect. Models were 

stratified by gender and US- versus foreign-born status. 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

Of the 5522 Latinos who met the inclusion criteria, 1462 (26.5 %) were diagnosed with 

AIDS within 3 months of an HIV diagnosis (Table 1). The proportion of females (28.9 %) 

and males (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 Versus Female Latinos

The adjusted odds of late diagnosis was 1.39 times higher for males compared with females 

[95 % confidence interval (CI) 1.14–1.69] (not in table). Being diagnosed with HIV at 25 

years of age or older compared with 13–24 and being born in Mexico or Central America 

were independently associated with higher odds of late diagnosis in both females and males 

(Table 2). For females only, being born in Puerto Rico was marginally associated with late 

diagnosis. 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. 

Neighborhood factors were not associated with late diagnosis for females. Males residing in 

neighborhoods with higher unemployment compared with the lowest unemployment quartile 

were at higher odds of late diagnosis.

US Versus Foreign-Born Latinos

The adjusted odds of late diagnosis was 1.22 times higher for foreign- compared with US-

born Latinos (95 % CI 1.07–1.40) (not in table). Being 25 years or older at time of diagnosis 

compared with 13–24 was associated with higher odds of late HIV diagnosis for both US-

born and foreign-born Latinos (Table 3). Reporting the HIV transmission mode of MSM 

compared with heterosexual sex was associated with lower odds of late diagnosis for both 

groups. For foreign-born Latinos only, being male compared with female, and residing in the 
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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, an area with <25 % compared with ≥50 % Hispanic/Latino population, and in a 

rural compared with an urban area was associated with higher odds of late HIV diagnosis.

Discussion

Our study found that 26.5 % of Latinos diagnosed with HIV 2007–2011 in Florida were 

diagnosed late; similar to 2011 national rates (27.4 %) [23], and to Florida rates for non-

Latino whites (25.6 %) and blacks (28.7 %) [13]. Older age was a risk factor 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. Higher neighborhood unemployment was associated with an increased risk of late 

diagnosis among males. Neighborhood-level variables were not associated with late 

diagnosis among females or US-born Latinos. However, neighborhood unemployment, 

education, and percent Hispanic/Latino were associated with late diagnosis for foreign-born 

Latinos.

Diagnosis of HIV as an adult (24–49 years) and older adult (50 years and older) compared 

with youth (13–24 years) was a strong predictor of late diagnosis in this study, consistent 

with previous research among Latinos [2, 6]. While this may be at least partially due to 

faster disease progression among older individuals [31], this may also be a consequence of 

adults and older adults having a greater opportunity to be diagnosed late by having more 

possible years to progress from HIV exposure to AIDS (if exposed young). It is important 

for future research to differentiate between accelerated progression of HIV, where 

individuals who are infected with HIV develop AIDS quickly providing little opportunity for 

effective screening, and late diagnosis, where individuals spend many years with HIV before 

developing AIDS but are not screened, to determine if strategies to improve HIV testing are 

needed. Nevertheless, the incidence of HIV among older adult Latinos is high [32], and over 

80 % of Latinos over the age of 48 have never been tested for HIV [33].

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

results [2, 6, 34]. A study of Latinos in 33 states and 5 US-dependent areas found the 

adjusted odds of late diagnosis to be 1.4 times higher for males compared with females 

(95 % CI 1.2–1.6) [6]. This might reflect the low HIV testing rates among male compared 

with female Latinos [33]. Our result of foreign- versus US-born Latinos is also consistent 

with a national study that reported an adjusted prevalence ratio of 1.2, 95 % CI 1.16–1.24 

[2]. However, a separate study in Los Angeles found no difference between foreign- and US-

born Latinos [7] suggesting that Latinos, or HIV testing outreach strategies, in Florida differ 

from those in California.

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

America were diagnosed late. Moreover, they had over twice the odds of late diagnosis 

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) [6]. Among 
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Latinos in the US, Mexicans are more likely to report never having been tested for HIV 

compared with Puerto Ricans, Central and South Americans, and other Latinos [33].

We did not find that neighborhood poverty was associated with late diagnosis despite its 

association with other adverse outcomes such as lower AIDS survival. Neighborhood 

poverty was not associated with delayed HIV diagnosis in an earlier study of Floridians that 

included non-Latino blacks, non-Latino whites, and Latinos [13]. This may be due to 

enhanced outreach efforts in Florida in poorer communities and that HIV testing is generally 

free of charge. In our study, males who resided in the three highest quartiles of 

unemployment had higher odds of late diagnosis 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 [33]. This suggests that a structural, rather than an individual-level 

mechanism may be playing a role. Of note, neighborhood-level factors examined in our 

study were not associated with late diagnosis among females. Previous research has 

suggested gender differences in social and structural determinants of health including 

socioeconomic factors and social support, with social support being more important for 

women and job security more important for men [35–37].

In our study, neighborhood-level variables were associated with late HIV diagnosis among 

foreign- but not 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 versus 18 %, respectively) [38]. This might reflect 

work in industries that are less likely to offer employer-based health insurance [39]. 

Residing in a neighborhood with a low Latino ethnic density also increased the odds of late 

HIV diagnosis for foreign-born Latinos. A previous study by Gaskin et al. [15] 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. The 

authors suggested this 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. Communities with a larger proportion of Latinos might specifically target HIV 

testing strategies, outreach, and other resources to Latinos, including the provision of 

information in Spanish [40–42]. Although our study controlled for neighborhood SES, it is 

important to note that ethnic density was negatively correlated with neighborhood 

educational attainment (Pearson correlation −0.49, p value <0.0001), and unemployment 

(−0.22, p value <0.0001), and positively correlated with neighborhood poverty (0.15, p value 

<0.0001). Factors not measured in this study related to lower educational attainment and 

higher poverty in high ethnic density areas may be putting Latinos at risk for late diagnosis.

Finally, the proportion of Latinos diagnosed late with HIV was significantly higher in rural 

(42.1 %) compared with urban (26.2 %) areas, consistent with previous Florida [13] and US 

studies of Latinos [2]. The odds of late diagnosis was higher in rural compared with urban 

areas in the fully adjusted model but only for foreign-born Latinos. Only one study has 

compared late diagnosis among Latinos in rural and urban areas using multivariate models 

[2]. In this previous study, Espinoza et al. [2] found a higher prevalence of late diagnosis 

Sheehan et al. Page 6

J Immigr Minor Health. Author manuscript; available in PMC 2018 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



among Latinos residing in rural versus urban areas in 40 states and Puerto Rico. The study 

did not account for neighborhood SES or ethnic composition, and did not stratify by gender 

or US birth. Foreign-born Latinos in rural areas may experience lower individual-level SES 

and may include migrant farm workers with unique and added barriers to HIV testing. It is 

also possible that the few number of rural cases (n = 88) limited our power to find an 

association in the models stratified by gender and among US-born Latinos.

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

previous studies examining Latinos, which used a 12-month HIV-to-AIDS interval [2, 6]. 

However, it was important to match our definition to the CDC national report for 

comparison [23]. Nevertheless, sensitivity analysis using a 12-month HIV-to-AIDS interval 

revealed similar estimates of late HIV diagnosis in our population compared to the national 

study (31.4 %) [2]. In addition, we used the date of HIV and AIDS diagnosis from Florida 

HIV surveillance records. It is possible that some foreign-born cases were diagnosed at a 

previous date in their country of birth, or that some foreign-born cases returned to their birth 

country and were subsequently diagnosed with AIDS within our study period but not 

recorded in our database. Second, our dataset did not contain individual-level SES, length of 

time in the US or documentation status, language of preference, health insurance status, 

level of acculturation, or perceived risk for HIV. These variables may be important 

predictors of late diagnosis [33]. Furthermore, individual-level SES particularly is important 

because it is possible that the association between residing in a neighborhood with high 

poverty and late HIV diagnosis differs for individuals whose individual-level income is 

above the poverty level or above the mean neighborhood level. Third, 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 of Latinos suggesting a higher degree of generalizability than expected. Further 

study of delayed HIV diagnosis among other ethnic groups such as non-Hispanic blacks 

would be useful especially in Florida which has both a sizeable foreign-born and US-born 

black population [25].

The findings of this study suggest that adult and older adult Latinos, and Latinos who are 

male and born in Mexico and Central America are not fully benefiting from existing HIV 

testing programs. HIV testing outreach among Latinos should target efforts to reach these 

individuals more effectively. Furthermore, population-based HIV testing campaigns 

designed to reach Latinos may need to be enhanced and expanded in areas with high 

unemployment and areas that are rural. Innovative approaches need to be developed to serve 

hard-to-reach Latinos in non-Latino areas. It may be important for future studies to also 

examine neighborhoods with a high proportion of early HIV diagnoses, as these 

neighborhoods could provide important information for future structural level HIV testing 

efforts.
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Table 1

Characteristics of Latinos with late HIV diagnosis (AIDS diagnosis within 3 months of HIV diagnosis) versus 

those without late diagnosis (no AIDS diagnosis within 3 months of HIV diagnosis), Florida, 2007–2011

Characteristic Total, na Late diagnosis (AIDS diagnosis within 3 months of HIV diagnosis) p valueb

Yes
n (%)

No
n (%)

Total 5522 1462 (26.5) 4060 (73.5)

Individual-level variables, n (%)

 Year of HIV diagnosis 0.5259

  2007 1225 303 (24.7) 922 (75.3)

  2008 1140 311 (27.3) 829 (72.7)

  2009 1097 299 (27.3) 798 (72.7)

  2010 1048 272 (26.0) 776 (74.1)

  2011 1012 277 (27.4) 735 (72.6)

Sex at birth 0.0657

 Male 4584 1191 (26.0) 3393 (74.0)

 Female 938 271 (28.9) 667 (71.1)

Age group at diagnosis < 0.0001

 13–24 years 756 109 (14.4) 647 (85.6)

 25–49 years 3799 983 (25.9) 2816 (74.1)

 50 years or older 967 370 (38.3) 597 (61.7)

Mode of transmission < 0.0001

 IDUc 342 101 (29.5) 241 (70.5)

 MSM 3254 703 (21.6) 2551 (78.4)

 Heterosexual 1340 441 (32.9) 899 (67.1)

 Other/unknown 586 217 (37.0) 369 (63.0)

US- versus foreign-born < 0.0001

 US-bornd 2290 542 (23.7) 1748 (76.3)

 Foreign-born 3232 920 (28.5) 2312 (71.5)

Birthplace < 0.0001

 United States 1828 410 (22.4) 1418 (77.6)

 Puerto Rico 462 132 (28.6) 330 (71.4)

 Cuba 909 201 (22.1) 708 (77.9)

 Mexico 325 134 (41.2) 191 (58.8)

 Central Americae,f 535 196 (36.6) 339 (63.4)

 South Americae,g 582 142 (24.4) 440 (75.6)

 Otherh 881 247 (28.0) 634 (72.0)

ZCTA-level variables, n (%)

Percent of population below poverty line (average 2007–2011), quartiles 0.2546

 <8.7 410 108 (26.3) 302 (73.7)

 8.7–12.9 1186 304 (25.6) 882 (74.4)
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Characteristic Total, na Late diagnosis (AIDS diagnosis within 3 months of HIV diagnosis) p valueb

Yes
n (%)

No
n (%)

 13.0–19.3 1951 496 (25.4) 1455 (74.6)

 ≥19.4 1975 554 (28.1) 1421 (72.0)

Percent of population 16 and older who is unemployed (average 2007–2011), quartiles 0.0012

 <4.2 940 202 (21.5) 738 (78.5)

 4.2–5.5 1041 278 (26.7) 763 (73.3)

 5.6–7.2 1447 389 (26.9) 1058 (73.1)

 ≥7.3 2094 593 (28.3) 1501 (71.7)

Percent of population 18 years and older that is a high school graduate (average 2007–2011), quartiles 0.0034

 ≥92.1 514 111 (21.6) 403 (78.4)

 86.9–92.0 1031 292 (28.3) 739 (71.7)

 80.4–86.8 1657 409 (24.7) 1248 (75.3)

 <80.4 2320 650 (28.0) 1670 (72.0)

Percent of population who identified themselves as Hispanic/Latino 0.1155

 ≥50 2017 509 (25.2) 1508 (74.8)

 25–49 1668 436 (26.1) 1232 (73.9)

 <25 1837 517 (28.1) 1320 (71.9)

RUCA classificationi 0.0008

 Rural 88 37 (42.1) 51 (58.0)

 Urban 5434 1425 (26.2) 4009 (73.8)

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

f
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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