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Abstract

Purpose—We compared all-cause and human immunodeficiency virus (HIV) mortality in a 

population-based, HIV-infected cohort.

Methods—Using records of people diagnosed with HIV during 2000–2009 from the Florida 

Enhanced HIV/Acquired Immunodeficiency Syndrome (AIDS) Reporting System, we conducted a 

proportional hazards analysis for all-cause mortality and a competing risk analysis for HIV 

mortality through 2011 controlling for individual level factors, neighborhood poverty, and rural/

urban status and stratifying by concurrent AIDS status (AIDS within 3 months of HIV diagnosis).

Results—Of 59,880 HIV-infected people, 32.2% had concurrent AIDS, and 19.3% died. 

Adjusting for period of diagnosis, age group, sex, country of birth, HIV transmission mode, area 

level poverty and rural/urban status, non-Hispanic Black (NHB) and Hispanic people had an 

elevated adjusted hazards ratio (aHR) for HIV mortality relative to non-Hispanic whites (NHB 

concurrent AIDS: aHR 1.34, 95% CI 1.23–1.47; NHB without concurrent AIDS: aHR 1.41, 95% 

CI 1.26–1.57; Hispanic concurrent AIDS: aHR 1.18, 95% CI 1.05–1.32; Hispanic without 

concurrent AIDS: aHR 1.18, 95% CI 1.03–1.36).
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Conclusions—Considering competing causes of death, NHB and Hispanic people had a higher 

risk of HIV mortality even among those without concurrent AIDS, indicating a need to identify 

and address barriers to HIV care in these populations.
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INTRODUCTION

Non-Hispanic Blacks (NHBs) and Hispanics continue to be disproportionately affected by 

the human immunodeficiency virus (HIV) epidemic in the United States (US). In 2012 the 

age-adjusted HIV mortality rate among NHBs was 9.8 per 100,000 compared with 2.2 for 

Hispanics and 1.0 for NHWs [1]. Antiretroviral treatments significantly improve life 

expectancy; currently a 20 year-old person infected with HIV who is taking combination 

antiretroviral therapy has a life expectancy of about 50 additional years [2–3]. However, 

non-whites have had a persistently lower life expectancy than whites, which may be due to 

differences in socioeconomic status (SES) and access to care [3–5].

Long-term survival with HIV infection is dependent on early diagnosis, linkage to and 

retention in care, and adherence to treatment [6–7]. In the US, of the estimated 1.2 million 

people living with HIV in 2011, 14% were not yet diagnosed, 60% did not obtain medical 

care, and 63% were not prescribed antiretroviral therapy during the prior 12 months [6]. The 

percentage of NHBs not virally suppressed was estimated at 72%, higher than the 68% 

among NHWs and 69% among Hispanics although the differences were not statistically 

significant [6]. Florida has been particularly affected by the HIV epidemic. An estimated 

99,209 people in the state were living with diagnosed HIV infection in 2012 for a prevalence 

of 599 per 100,000, the third highest in the US [8]. There also are large racial/ethnic 

disparities in Florida with an estimated HIV prevalence of 1,978.8 per 100,000 among 

NHBs, 558.9 among Hispanics, and 288.5 among NHWs [8]. A recent report on the 

continuum of HIV care during 2014 in Florida indicated that NHBs and Hispanics were less 

likely to have a suppressed viral load than NHWs (53%, 61% and 66% respectively) [9]. A 

study of all-cause survival among Floridians diagnosed with HIV infection from 1993–2004 

found that survival was significantly lower among NHBs compared with NHWs [10]. The 

objective of the present study was to compare all-cause and HIV mortality by race/ethnicity 

and estimate the role of neighborhood poverty and rural/urban residence in survival 

disparities among people diagnosed with HIV infection in Florida.

METHODS

Data included de-identified records of Florida residents who were reported to the Florida 

Department of Health (DOH) Enhanced HIV/AIDS Reporting System (eHARS) during 

2000– 2009 with an HIV diagnosis meeting the Centers for Disease Control and Prevention 

(CDC) surveillance case definition [11–12]. Individual-level variables included month and 

year of HIV and AIDS diagnoses (if applicable); age at HIV diagnosis; sex at birth; race/

ethnicity; country of birth; HIV transmission mode; and number months between HIV 
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diagnosis and death or December 2011, whichever came first. Race/ethnicity data were 

classified into 4 groups: NHBs, NHWs, Hispanics, and “others” which included multiracial, 

Asian, American Indian, and Native Hawaiian/Pacific Islanders.

Vital status and cause of death

Deaths and underlying causes (UCs) through December 2011 were ascertained by matching 

eHARS records with Florida DOH Vital Records and the National Death Index. Causes and 

significant conditions were coded with the International Classification of Diseases, Tenth 

Revision (ICD-10) [13]. UCs were classified into two groups based on the ICD codes: HIV/

AIDS and all others. The HIV/AIDS group included deaths with an UC due to HIV disease 

(B20-B24), laboratory evidence of HIV infection (R75), and UCs of death suggestive of 

HIV disease due to an apparent underreporting of HIV as an UC (see Appendix A). These 

included codes for which the World Health Organization recommends use of HIV disease 

codes (B20-B24) in a person with HIV infection [14].

Area-level factors

Five-year estimates of poverty data from the 2007–2011 American Community Survey were 

obtained from the US Census Bureau [15] and linked using the zip code tabulation area 

(ZCTA). The Census Bureau reports data by ZCTA, which approximates zip codes and is 

built by aggregating Census Bureau blocks based on the zip code of addresses in these 

blocks [16]. Records of diagnosed HIV cases with missing or non-existing zip codes were 

excluded from the analysis. In addition, records of cases diagnosed in a correctional facility 

were excluded because the inmates’ care is unrelated to characteristics of the surrounding 

ZCTA. Rural/urban status of the zip code was based on categorization C of Version 2.0 

Rural-Urban Commuting Area (RUCA) data codes [17–18].

Analyses

Observations were classified as cases having concurrent AIDS or cases without concurrent 

AIDS at the time of HIV diagnosis, because survival of people without concurrent AIDS is 

likely to be more strongly related to linkage, retention, and adherence to HIV care and 

treatment. Concurrent AIDS was defined as an AIDS diagnosis within 3 months of the HIV 

diagnosis based on the CDC recommendation that people start HIV care by 3 months [19].

Analyses were stratified by concurrent AIDS diagnosis status. Associations between race 

and potential predictors of survival (all categorical) were tested using the chi-square test. 

Kaplan-Meier survival curves for all-cause mortality for each racial/ethnic group (NHB, 

NHW, and Hispanic) were generated. The assumption of proportional hazards required for 

Cox regression models was examined using log-negative-log curves and the correlation of 

Schoenfeld residuals with time and log of time for all variables [20]. Significant and 

meaningful correlations were defined as those greater than 0.3 [21], but there were none 

greater than 0.1. All-cause survival curves were run as failure curves for Figure 1 so that 

they could be easily compared with the cumulative incidence functions for HIV death.

Cox proportional hazards models were performed using PROC PHREG to examine the 

association between race/ethnicity and all-cause mortality, controlling for individual level 
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factors, area-level poverty, and rural/urban status. Multicollinearity was assessed by 

checking the variance inflation factor with PROC REG and vital status as a dependent 

variable, and a cutoff of 10 as indicating a potential problem [22].

In analyzing deaths due to HIV, a competing risk of death framework was used because 

death from HIV can be preceded by death from another cause [23]. If the risk of these 

competing causes were higher in a particular racial/ethnic group than in another, the 

apparent risk of HIV would be lower than it actually is. In assessing competing causes of 

death, cumulative incidence functions were generated for HIV death for each racial/ethnic 

group, and subdistribution proportional hazard models (a method developed by Fine and 

Gray [24]) were performed using a SAS macro developed by Kohl and Heinze [25]. 

Subdistribution models were chosen because they do not require the assumption that 

competing risks are independent and because the models can be used to compare the 

cumulative incidence for different groups such as race/ethnicity [23,26]. Models included 

individual level factors, rural/urban residence, and area-level poverty. In the all-cause and 

HIV-mortality analyses, a SAS random statement was used to account for area-level 

clustering at the ZCTA level, and two-way interactions of all variables with race/ethnicity 

were examined to determine if any were significant and if they changed the parameter 

estimates of the race/ethnicity variable. We conducted all analyses using SAS 9.4 [27]. The 

institutional review boards of the Florida Department of Health and Florida International 

University approved the study protocol.

RESULTS

Of the 67,033 people diagnosed and reported with HIV infection 2000–2009, 2,744 (4.1%) 

were diagnosed in a correctional facility, 2,780 (4.1%) had a missing or invalid zip code, 

and 246 (0.37%) had an incomplete or missing HIV diagnosis or death date. These people 

were excluded, leaving 61,263 people. Of these remaining people, 1,383 (2.3%) were in the 

“other” racial/ethnic category including 1,082 multiracial people, 219 Asians, 55 American 

Indians, and 27 Native Hawaiian/Pacific Islanders. Because of the heterogeneity of this 

group, they were excluded from further analysis, leaving 59,880 as the final study 

population. The distribution of demographic factors by race/ethnicity is described in Table 

1. There was no significant difference in the percentage of cases that were concurrent AIDS 

cases between any of the racial/ethnic groups.

All-cause mortality

Of cases meeting the inclusion criteria, 11,547 (19.3%) died. Of the concurrent AIDS group, 

33.5% (6,449/19,278) died, and the crude rate was 6.10 per 100 person-years. In the 

nonconcurrent AIDS group, 12.6% (5,098/40,602) died for a crude rate of 1.90 per 100 

person-years (data not in table). Figure 1 depicts the failure curves. The crude NHB:NHW 

hazards ratio (HR) were elevated in both the concurrent AIDS (1.38, 95% CI 1.30–1.46), 

and nonconcurrent AIDS groups (1.41, 95% CI 1.32–1.51). The crude Hispanic:NHW HR 

was not significant (0.96, 95% CI 0.89–1.04) in the concurrent AIDS group but was in the 

nonconcurrent AIDS group (0.89, 95% CI 0.81–0.98). There was no evidence of 

multicollinearity, and no significant violation of the assumption of proportionality.
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In Cox proportional hazards models adjusting for individual level variables, area-level 

poverty, and rural/urban status, NHBs had an elevated adjusted hazards ratio (aHR) for all-

cause mortality relative to NHWs among those with concurrent AIDS (aHR 1.23, 95% CI 

1.15–1.32) and without concurrent AIDS (aHR 1.21, 95% CI 1.12–1.31) (Table 2). There 

was no statistically significant difference between NHWs and Hispanics. For those with 

concurrent and without concurrent AIDS, the following variables had an elevated aHR: 

earlier periods of diagnosis, increasing age, male sex at birth, US nativity, injection drug use 

(IDU) or other/unknown mode of transmission, and living in a neighborhood with the 

highest quartile of poverty. Among those with concurrent AIDS, there was an age-race/

ethnicity interaction in that there was an increase with age in the Hispanic:NHW aHR (aHR 

0.93, 95% CI 0.80–1.08 for ages 20–39 years; aHR 1.12, 95% CI 1.00–1.25 for ages 40–59; 

and aHR 1.40, 95% CI 1.09–1.80 for ages 60 and older) (data not in table). The NHB:NHW 

aHR decreased slightly with age (aHR 1.30, 95% CI: 1.17–1.46 for ages 20–39 years; aHR 

1.20, 95% CI 1.10–1.31 for ages 40–59, and aHR 1.18, 95% CI 0.97–1.43 for 60 and older). 

Among those without concurrent AIDS, there was a sex-race/ethnicity interaction such that 

there was an elevated NHB:NHW aHR for males (1.28; 1.17–1.41) but not females. There 

was a transmission mode-race/ethnicity interaction in that the NHB:NHW aHR was 

significant for the MSM (aHR 1.48, 95% CI 1.30–1.67) but not for other modes of 

transmission. There was also a poverty-race/ethnicity interaction in which there was a 

significant Hispanic:NHW aHR for the highest quartile of poverty only (1.19, 95% CI 1.03–

1.38).

HIV mortality

There were 4,849 deaths due to HIV in the concurrent AIDS group and a rate of 4.45 per 

100 person-years. There were 2,883 HIV deaths in the nonconcurrent AIDS group and a rate 

of 1.04 per 100 person-years. The cumulative incidence curves by race/ethnicity are 

depicted in figure 2. The crude HR for NHBs relative to NHWs was significantly elevated 

for both groups (HR 1.46, 95% CI 1.35–1.58; HR 1.69, 95% CI 1.53–1.86 respectively) 

(Data not in table). There was no statistically significant difference between Hispanics and 

NHWs in the unadjusted HR for those with and without concurrent AIDS (HR 0.99, 95% CI 

0.90–1.10; HR 1.02, 95% CI 0.90–1.16 respectively).

In the competing risks models adjusting for individual level variables, area level poverty, 

and rural/urban status, NHBs had an elevated aHR for HIV mortality relative to NHWs 

among those with and without concurrent AIDS (aHR 1.34, 95% CI 1.23–1.47; aHR 1.41, 

95% CI 1.26–1.57 respectively) (Table 2). Unlike with all-cause mortality, Hispanics had an 

elevated aHR for HIV mortality in both groups (aHR 1.18, 95% CI 1.05–1.32; aHR 1.18, 

95% CI 1.03–1.36 respectively). In the modeling process, the aHR for Hispanics relative to 

NHWs became significant only after adding US nativity, and stratified analysis indicated 

that US-born Hispanics, the minority of Hispanics, had a higher aHR than foreign-born 

Hispanics for concurrent cases (1.24; 95% CI 1.04–1.48) and nonconcurrent cases (1.37; 

95% CI 1.10–1.69). In the full model, factors with an elevated aHR for HIV mortality were 

similar to those for all-cause mortality except among those with concurrent AIDS, for whom 

there was a significantly elevated aHR for rural residence and there were no significant 

differences between males and females, MSM and heterosexual transmission modes, or by 
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neighborhood poverty levels. Among those without concurrent AIDS, there was a higher 

aHR for the highest two poverty quartiles relative to the lowest quartile. For noncurrent 

AIDS, there was a sex-race/ethnicity interaction such that the NHB:NHW aHR and the 

Hispanic:NHW aHR, were significant for males but not females (NHB:NHW aHR 1.56, 

95% CI 1.37–1.79 vs. 1.16, 95% CI 0.96–1.39 and Hispanic:NHW aHR 1.27, 95% CI 1.08–

1.48 vs. 1.01, 95% CI 0.78–1.31). There was also a US birth-race/ethnicity interaction such 

that there was an elevated aHR for foreign born Hispanics (2.01, 95% CI 1.27–3.18) relative 

to foreign-born NHWs but not US-born Hispanics relative to US-born NHWs (1.08, 95% CI 

0.92–1.28). Finally, there was a transmission mode-race/ethnicity interaction such that the 

NHB:NHW aHR was significant for the MSM group (aHR 1.71; 95% CI 1.45–2.03) and 

MSM/IDU group (aHR 2.25; 95% CI 1.37–3.69) but not the IDU and other groups, and the 

Hispanic:NHW aHR was significant for the MSM/IDU group (aHR 2.19; 95% CI 1.21.3.98) 

but not the other transmission modes.

DISCUSSION

Our study had four main findings. First, relative to NHWs, NHBs had a higher aHR for HIV 

and all-cause mortality among people with and without concurrent AIDS. Second, relative to 

NHWs, Hispanics with and without concurrent AIDS had a significantly higher aHR for 

HIV mortality, but not for all causes. Third, people who were born in the US had a higher 

aHR for both HIV and all-cause mortality. Fourth, area poverty was associated with an 

elevated aHR for all-cause mortality among those with and without concurrent AIDS and for 

HIV mortality among those without concurrent AIDS.

That NHBs had an elevated HR for all-cause mortality is consistent with an earlier study 

using surveillance data in Florida for people diagnosed with AIDS 1993–2004 [10]. The 

present study indicates that these racial/ethnic survival disparities are persisting and that 

they also exist for people without concurrent AIDS. The current study is also consistent with 

a study of relative survival of people diagnosed with HIV in 33 states from 1996–2003 [28]. 

In that study the relative risk of excess death within 5 years of HIV diagnosis (including 

those with and without concurrent AIDS) was significantly higher for NHBs relative to 

NHWs [28]. Similarly, a study of three-year survival of people diagnosed with HIV during 

1996–2001 in 25 states found that the relative risk of death after controlling for individual 

factors was significantly higher for NHBs relative to NHWs for both those with and without 

concurrent AIDS [29]. The higher NHB:NHW hazards ratio among MSM and not among 

other modes of transmission suggests that engagement in the continuum of HIV care may be 

particularly difficult for NHB MSM compared with NHW MSM.

Because NHBs in the US have a lower life expectancy on average than NHWs and have 

higher death rates from other causes such as heart disease, homicide, and diabetes [30], the 

competing risk analysis is particularly important to assess disparities related to HIV death. 

We found that NHBs had a significantly higher aHR for HIV mortality relative to NHWs 

among those with and without concurrent AIDS. We identified one other study that 

considered competing risks in assessing HIV-related mortality. It reported an elevated, but 

not statistically significant, HR (1.18; 95% 0.97–1.42) for non-white race [31]. However, the 

males in that study were all MSM, and few were non-white. Two previous studies, one using 
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US data, and one using New York City data, did not consider competing causes of death and 

found that HIV/AIDS mortality rates were significantly higher for blacks relative to whites 

[5,32]. Those findings and our findings that NHBs had a higher aHR even among those 

without concurrent AIDS suggest that NHBs are particularly disadvantaged in the HIV care 

continuum after diagnosis. The finding among nonconcurrent cases that the disparity in HIV 

mortality was present for males and not for females suggests that the barriers to care and 

treatment are even greater for male NHBs. From our study we cannot determine if the 

disparities are arising from issues with linkage to care, retention in care, or adherence. It is 

imperative that this be investigated so that appropriate interventions can be implemented to 

address these problems. It is notable that racial disparities were very similar for those with 

concurrent AIDS; this could also be due to differences in adherence or quality of care. While 

both NHBs and NHWs in this group present with HIV at a relatively late stage (AIDS), it is 

possible that the NHBs within this group had even later diagnosis. Among concurrent cases 

with CD4 counts (84.2%), the median CD4 count for NHBs (63; interquartile range 20–152) 

was slightly lower than that of NHWs (84; interquartile range 20–163) (Wilcoxon Rank Sum 

test P<0.0001).

The second major finding was that there was an elevated aHR for Hispanics relative to 

NHWs for HIV mortality but not all-cause mortality among those with and without 

concurrent AIDS. The all-cause mortality findings are similar to those of an earlier study in 

Florida that found no difference in survival after AIDS diagnosis between Hispanics and 

NHWs [10]. The race/poverty interaction for Hispanics suggests that there is a notable 

disparity in all-cause mortality for those without concurrent AIDS that are living in the 

neighborhoods with the highest quartile of poverty. With respect to HIV mortality in the 

current study there was almost no difference in the crude HIV mortality HR for Hispanics. 

However, when adjusting for U.S. birth, Hispanics had an elevated HR. The disparity 

between foreign-born Hispanics and foreign-born NHWs may be due to differences in 

documentation status as well as different educational and socioeconomic backgrounds; 

foreign-born NHWs were predominately from resource-rich countries while foreign-born 

Hispanics were predominately from resource-poor countries.

Among the nonconcurrent cases, there was a Hispanic:NHW disparity for foreign born but 

not US born. Additionally, the race/sex interaction suggested that the Hispanic:NHW 

disparity was primarily among men. A study of national HIV surveillance data from 25 

states found no difference in three-year survival after HIV diagnosis in 1996–2001 between 

Hispanics and NHWs [29]. A second study with similar data found lower life expectancy for 

Hispanic males compared with NHW males after HIV diagnosis, but not for females [4]. We 

found no population-based study that assessed HIV mortality considering competing causes 

that reported results for Hispanics. However, a study in New York City found no difference 

in the HIV-cause-specific HR between Hispanics and NHWs [32]. Our results suggest that 

although the aHR for Hispanics was smaller than that for NHBs, there may be problems 

related to linkage to care, care and treatment and adherence among Hispanics, particularly 

for males. Another study suggests that Hispanics relative to NHWs are losing more years of 

life expectancy due to delays in starting HAART and also discontinuing treatment [33].

Trepka et al. Page 7

Ann Epidemiol. Author manuscript; available in PMC 2017 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Since being born in the US was one of the strongest factors associated with all-cause and 

HIV-related mortality, it was important to control for this in our analysis because a sizeable 

proportion of Hispanics (59.7%) and NHBs (21.7%) in the cohort were born outside the US. 

There was a small, statistically significant difference between the percentage of US-born 

people who had concurrent AIDS (33.8%) compared to the people born outside the US 

(31.6%) (P<0.0001). This difference is in contrast to a national study that found that foreign-

born people were more likely to have a late diagnosis of HIV (as defined by diagnosis of 

AIDS within 12 months of HIV infection) (41.8 vs. 31.1%) [34]. In that study, though, the 

largest percentage of people born outside the continental US was from Central America. In 

our study the largest percentage of foreign-born people was from Haiti (28.9%) followed by 

Cuba (12.6%). The apparent benefit of being born outside of the US on survival seems at 

odds with the small difference in late diagnosis. One possible explanation is that we have 

incomplete ascertainment of mortality among people born outside of the US who return to 

their country of birth.

The fourth finding was that the highest relative to the lowest quartile of poverty was 

associated with an elevated HR for all causes for those with and without concurrent AIDS 

and for HIV death for those without concurrent AIDS. Other studies have found that 

mortality was higher for people in areas with low SES for all causes [28] and HIV [5]. 

Importantly, for those without concurrent AIDS, HIV mortality was associated with poverty, 

suggesting that people living in impoverished areas may be having greater difficulties 

getting linked to care, obtaining care and treatment, and/or adhering to therapy.

The study has three major limitations. First, we had no individual-level measure of SES. It is 

likely that those living in ZCTAs with higher levels of poverty were more likely to have 

lower incomes than those living in ZCTAs with lower levels of poverty. Without individual-

level socioeconomic measurements, we cannot fully control for the effects of low 

individual-level SES. A second limitation is that cause of death may have been 

misclassified. This would not affect the all-cause mortality analyses, but it is possible that 

attributing a death to HIV infection may vary by race of the decedent. Variations by race in 

attributing a cause of death have been reported in studies of suicide and heart disease 

mortality [35–37]. However, a study in Florida found that while about 9.1% of deaths due to 

HIV were underreported, there was no significant difference by race [38]. Third, we had no 

CD4 count/percent values for a test within 3 months of HIV diagnosis for 15.8% of the 

people with concurrent AIDS and 83.5% for people without concurrent AIDS. Given the 

large percentage of missing values particularly for those with HIV only, we could not 

perform imputation. Although HIV disease stage was partially addressed by stratifying by 

concurrent AIDS diagnosis status, if there were racial/ethnic differences in CD4 count/

percent among those without concurrent AIDS, some of the observed racial/ethnic 

disparities in survival could have been related to late diagnosis.

Our study also has several important strengths. Based on our research, it is one of the first 

population-based studies that assesses racial/ethnic disparities in HIV mortality in the US 

using a competing risks framework, which is very important given higher mortality rates 

among NHBs relative to NHWs for other causes of death. Second, our study is population-
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based and provides evidence of ongoing disparities in HIV-related survival for NHBs as 

well as Hispanics.

Conclusions

In conclusion, we found NHBs diagnosed with and without concurrent AIDS had higher 

hazards of all-cause mortality and HIV mortality. Hispanics were also disadvantaged with 

respect to HIV mortality, but only after controlling for US nativity. These disparities exist 

years after widespread HAART availability. Given the higher incidence of HIV in both of 

these populations relative to NHWs, it is critical that the reasons for these disparities be 

elucidated and the disparities addressed.
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Appendix A

List of all underlying cause of death International Classification of Diseases, Tenth Revision 

(ICD-10) codes that were used for classifying cause of death as an human 

immunodeficiency virus (HIV) death

1. HIV disease (B20-B24)

2. Laboratory evidence of HIV infection (R75)

3. Codes for which the World Health Organization recommends use of HIV disease 

codes (B20-B24) in a person with HIV infection: C46, C81-96 for neoplasms and 

A00-B19, B25-B49, B58-B64, B99, and J12-J18 for infections with the following 

exceptions: A00, A05.1, A20-A23, A27, A33-39, A70, A75-A79, A80, A81.0, 

A81.1, A82-86, A91-92, A95, A96.0-A96.2, A98, B03-06, B16-17.1, B26, B50-57, 

B90-92, B94.0, B94.1, B94.2.

4. Unspecific immunodeficiency (D84.9)

5. Unspecified disorder of immune system (D89.9)
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Figure 1. 
Unadjusted failure curves for death due to all causes by race/ethnicity among those with and 

without concurrent AIDS diagnosis

A. Those with concurrent AIDS at time of HIV diagnosis

B. Those without concurrent AIDS at time of HIV diagnosis
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Figure 2. 
Cumulative incidence curves for death due to HIV by race/ethnicity among those with and 

without concurrent AIDS diagnosis

A. Those with concurrent AIDS at time of HIV diagnosis

B. Those without concurrent AIDS at time of HIV diagnosis
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Table 1

Characteristics of people diagnosed with HIV infection, Florida, 2000–2009 by race/ethnicity

Characteristic Entire cohort, n (%) Non-Hispanic black,
n (%)

Non-Hispanic white,
n (%)

Hispanic, n (%)

Total 59,880 30,968 16,766 12,146

Period of diagnosis

  2000–2001 14,174 (23.7) 7,975 (25.8)* 3,667 (21.9) 2,532 (20.9)

  2002–2003 12,969 (21.7) 6,951 (22.5) 3,437 (20.5) 2,581 (21.3)

  2004–2005 11,405 (19.1) 5,634 (18.2) 3,338 (19.9) 2,433 (20.0)

  2006–2007 10,933 (18.3) 5,169 (16.7) 3,408 (20.3) 2,356 (19.4)

  2008–2009 10,399 (17.4) 5,239 (16.9) 2,916 (17.4) 2,244 (18.5)

Age group at
diagnosis

  < 20 years 2,252 (3.8) 1,674 (5.4)* 256 (1.5) 322 (2.7)*

  20–39 years 29,273 (48.9) 14,930 (48.2) 7,753 (46.2) 6,590 (54.3)

  40–59 years 25,295 (42.2) 12,619 (40.8) 8,014 (47.8) 4,662 (38.4)

  60 years or older 3,060 (5.1) 1,745 (5.6) 743 (4.4) 572 (4.7)

Sex at birth

  Female 18,750 (31.3) 13,522 (43.7)* 2,761 (16.5) 2,467 (20.3)*

  Male 41,130 (68.7) 17,446 (56.3) 14,005 (83.5) 9,679 (79.7)

Born in the United
States

  Yes 44,303 (74.0) 24,237 (78.3)* 15,174 (90.5) 4,892 (40.3)*

  No 15,577 (26.0) 6,731 (21.7) 1,592 (9.5) 7,254 (59.7)

Mode of transmission

  MSM 23,912 (39.9) 6,676 (21.6)* 10,862 (64.8) 6,374 (52.5)*

  MSM and IDU 1,597 (2.7) 527 (1.7) 738 (4.4) 332 (2.7)

  IDU 4,545 (7.6) 2,426 (7.8) 1,264 (7.5) 855 (7.0)

  Heterosexual 21,888 (36.6) 16,443 (53.1) 2,358 (14.1) 3,087 (25.4)

  Other/unknown 7,938 (13.3) 4,896 (15.8) 1,544 (9.2) 1,498 (12.3)

Concurrent AIDSa

  Yes 19,278 (32.2) 10,139 (32.7) 5,309 (31.7) 3,830 (31.5)

  No 40,602 (67.8) 20,829 (67.3) 11,457 (68.3) 8,316 (68.5)

Vital status and cause
of death at end of
study

  Alive 48,333 (80.7) 23,987 (77.5)* 14,035 (83.7) 10,311 (84.9)*

  HIV death 7,488 (12.5) 4,614 (14.9) 1,662 (9.9) 1,212 (10.0)

  Other cause of death 4,059 (6.8) 2,367 (7.6) 1,069 (6.4) 623 (5.1)

Percent of ZCTA
households below
poverty line

  0–8.6 4,076 (6.8) 1,023 (3.3)* 2,269 (13.5) 784 (6.5)*

  8.7–12.9 9,928 (16.6) 2,862 (9.2) 4,624 (27.6) 2,442 (20.1)
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Characteristic Entire cohort, n (%) Non-Hispanic black,
n (%)

Non-Hispanic white,
n (%)

Hispanic, n (%)

  13–19.3 17,187 (28.7) 7,519 (24.3) 5,513 (32.9) 4,155 (34.2)

  19.4 or more 28,689 (47.9) 19,564 (63.2) 4,360 (26.0) 4,765 (39.2)

Rural/urban status of
ZCTA

  Rural 1,722 (2.9) 831 (2.7)* 653 (3.9) 238 (2.0)*

  Urban 58,158 (97.1) 30,137 (97.3) 16,113 (96.1) 11,908 (98.0)

Note: HIV = human immunodeficiency virus; MSM = men who have sex with men; IDU = injection drug use; AIDS = acquired immunodeficiency 
syndrome; ZCTA = ZIP code tabulation area.

*
p<0.01 for group compared with non-Hispanic white

a
Diagnosed with AIDS within 3 months of HIV diagnosis.
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Table 2

Adjusted hazard ratios and 95% confidence intervals for all-cause and HIV-related death for cases diagnosed 

with HIV 2000–2009, Florida, with and without concurrent AIDS at time of HIV diagnosis

All-cause death adjusted hazard ratios
(95% CI)a

HIV-related death adjusted hazard ratios
(95% CI)

Characteristic Concurrent AIDSb No concurrent AIDS Concurrent AIDS No concurrent AIDS

Race

  Non-Hispanic black 1.23 (1.15–1.32) 1.21 (1.12–1.31) 1.34 (1.23–1.47) 1.41 (1.26–1.57)

  Hispanic 1.08 (0.99–1.18) 1.01 (0.91–1.12) 1.18 (1.05–1.32) 1.18 (1.03–1.36)

  Non–Hispanic white Ref. Ref. Ref. Ref.

Period of diagnosis

  2000–2001 1.54 (1.39–1.71) 1.60 (1.41–1.81) 1.82 (1.60–2.08) 1.95 (1.62–2.36)

  2002–2003 1.44 (1.29–1.60) 1.42 (1.26–1.60) 1.70 (1.49–1.94) 1.67 (1.38–2.02)

  2004–2005 1.27 (1.14–1.42) 1.22 (1.07–1.39) 1.48 (1.29–1.69) 1.35 (1.10–1.64)

  2006–2007 1.23 (1.10–1.37) 1.09 (0.94–1.27) 1.37 (1.19–1.59) 1.15 (0.93–1.41)

  2008–2009 Ref. Ref. Ref. Ref.

Age group at diagnosis

  < 20 years 0.15 (0.11–0.20) 0.11 (0.08–0.13) 0.27 (0.19–0.39) 0.21 (0.16–0.28)

  20–39 years 0.34 (0.31–0.37) 0.19 (0.17–0.21) 0.52 (0.46–0.58) 0.33 (0.29–0.38)

  40–59 years 0.51 (0.47–0.55) 0.39 (0.36–0.42) 0.66 (0.59–0.74) 0.57 (0.49–0.66)

  60 years or older Ref. Ref. Ref. Ref.

Sex at birth

  Female Ref. Ref. Ref. Ref.

  Male 1.09 (1.03–1.15) 1.26 (1.16–1.37) 1.02 (0.94–1.10) 1.13 (1.00–1.24)

Born in the United States

  Yes 1.35 (1.27–1.44) 1.45 (1.35–1.56) 1.48 (1.36–1.61) 1.55 (1.39–1.72)

  No Ref. Ref. Ref. Ref.

Mode of transmission

  MSM 0.90 (0.83–0.97) 0.70 (0.63–0.78) 0.96 (0.87–1.05) 0.74 (0.65–0.83)

  MSM and IDU 0.96 (0.81–1.13) 1.05 (0.89–1.23) 1.11 (0.90–1.37) 1.07 (0.86–1.34)

  IDU 1.36 (1.25–1.48) 1.52 (1.37–1.68) 1.42 (1.27–1.59) 1.33 (1.18–1.51)

  Heterosexual Ref. Ref. Ref. Ref.

  Other/unknown 1.77 (1.64–1.97) 1.41 (1.26–1.57) 1.61 (1.47–1.77) 1.13 (1.00–1.27)

Percent of ZCTA households
below poverty line

  0–8.6 Ref. Ref. Ref. Ref.

  8.7–12.9 1.03 (0.90–1.18) 0.92 (0.79–1.06) 0.93 (0.79–1.10) 1.02 (0.82–1.27)

  13–19.3 1.09 (0.96–1.24) 1.08 (0.95–1.24) 1.06 (0.90–1.24) 1.28 (1.05–1.58)

  19.4 or more 1.32 (1.16–1.49) 1.24 (1.10–1.40) 1.15 (0.99–1.34) 1.41 (1.15–1.72)

Rural/urban status of ZCTA

  Rural 1.11 (0.74–1.28) 1.11 (0.96–1.28) 1.25 (1.05–1.49) 0.98 (0.78–1.29)

  Urban Ref. Ref. Ref. Ref.
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Note: HIV = human immunodeficiency virus; AIDS = acquired immunodeficiency syndrome; Ref.= referent group; MSM = men who have sex 
with men; IDU = injection drug use; ZCTA = ZIP code tabulation area.

a
Wald Robust Confidence Limits

b
Diagnosed with AIDS within 3 months of HIV diagnosis
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