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 Twenty-four percent of all HIV infections in the United States occur among adults aged 

50 and older (mature adults), yet little is understood of the dynamics of HIV infection among this 

group in Texas.  Data from 1999 to 2009 examined the relationship between HIV spatial and 

temporal patterns affecting socio-economic and demographic variables including poverty, 

gender, race/ethnicity and mode of exposure. Results revealed highest HIV infection rates among 

White homosexual men, Black males engaged in IV-drug use, Black female heterosexuals and 

minorities in poverty. Concentrations of HIV infection among mature adults were located 

primarily in urban centers of Houston and Dallas and indicated increasing HIV infection rates 

from 1999 to 2009. These results will assist future allocation of resources by zip code in urban 

areas for this understudied population.  
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CHAPTER 1  

LITERATURE REVIEW 

  Americans aged 50 years or older constitute 24 percent of HIV/AIDS cases diagnosed in 

the United States (Centers for Disease Control, 2011). Nonetheless, little attention has been 

devoted to understanding HIV infection in this group. More specifically, their risk-taking 

behaviors and the geographic pattern of HIV infection are under-studied. While HIV is a 

growing concern in the Texas aging population, limited research and data hinders effective 

intervention or control measures. In addition to the dual stigma of contracting HIV and being 

elderly, people over 50 have been omitted from research, clinical trials, prevention programs and 

intervention efforts (Centers for Disease Control, 2009).   

In 2010, the Texas Department of State Health Services reported total persons living with 

HIV/AIDS at 63,019, with adults over 50 comprising 13 percent of those cases. Texas’ projected 

population census data as a whole for 2030 will rank it as 3rd highest with roughly 30 percent of 

the population being 50 or older. 

According to the Texas Department of State Health Services, HIV infection rates vary 

across Texas. Houston has the highest number of reported cases, followed by Dallas. It is 

necessary to investigate the spatial patterns and determinants of HIV infection risk for Texans 

aged 50 or older. As the population continues aging, it is important to be aware of specific 

challenges faced by older Texans and ensure they get prevention information and testing services 

to reduce infection risk. 

 Although the South comprises 35 percent of the nation’s population, it accounted for 46 

percent of new HIV cases diagnosed in 2007 and 50 percent of the people who died with HIV 

were residents of the South (Centers for Disease Control, 2009). Texas is a primary concern as it 
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is the second largest state in the United States and experienced a population growth of 21 percent 

from 2000 to 2010, which is double the nation-wide rate (9.7 percent) (Texas Department of 

State Health Services, 2011). 

In Texas, HIV infection rates are not uniformly distributed with over half of all cases in 

Houston (31 percent) and Dallas (24 percent) (Texas Department of State Health Services, 

2011). The major metropolitan areas of Austin, Fort Worth and San Antonio each had about 7 

percent of cases. The Texas-Mexico border and East Texas comprise 5.5 and 6 percent 

respectively of cases compared to areas in South and West Texas, which had the lowest rates.  

However, there are no known studies about the differences in the spatial patterns of HIV 

incidence stratified by age-group. As discussed earlier, the age group of interest in this thesis has 

largely been neglected from focused studies and has thus far been overlooked with regards to the 

provision of preventative services.  

 Texas has 25 million residents with almost half (49 percent) residing in the major 

metropolitan areas of Dallas-Ft.Worth and Houston (2010 US Census, 2011). HIV infection rates 

in Texas are not uniformly distributed with 86 percent in the five metropolitan areas of Dallas, 

Ft.Worth, Houston, Austin and San Antonio. Over half of all those cases are located in Dallas 

and Houston at 24 percent and 32 percent respectively (Texas Department of State Health 

Services, 2011). 

 While all the numbers indicate that HIV infection is primarily an urban concern, no 

studies have specifically focused on the over 50 population group in Houston and Dallas. A more 

accurate picture of these metropolitan areas is needed to determine how HIV is impacting mature 

adults. The socio-demographic factors also need to be examined in the rural and urban areas of 
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Texas (Texas Department of State Health Services, 2012). This is to help determine what factors 

put mature adults at greater risk of HIV infection in urban locations versus rural.   

The Texas Department of State Health Services reported in 2010 that 78 percent of 

Texans living with HIV infection were males although they comprise only 49 percent of the 

population (Texas Department of State Health Services, 2011). This constitutes a 

disproportionately affected population of HIV infection in Texas. 

In addition, gender differences in the social and demographic context in which a male or 

female is living with HIV infection is critical to their care and treatment (Gomez et al., 1996). 

Potential barriers to HIV infection care range from socioeconomic status to psychological issues, 

and include poverty, lack of health insurance, competing health needs, substance abuse, and 

inconvenient location/time of clinic and transportation difficulties (UNAIDS, 2011). Other 

possible barriers are fear of disclosure, undocumented immigration status, culturally based 

fears/mistrust of health care system, language, denial, and lack of education about risks for HIV 

infection (UNAIDS, 2011). Compounding health factors for aging women include menopause 

and osteoporosis. These additional health factors for mature adults with HIV illustrate how little 

is known and indicate the necessity for this study. 

Racial and ethnic minorities are disproportionately affected by the HIV epidemic in 

Texas. The rate of Black Texans living with HIV infection is over four times the rate for Whites 

and five times the rate for Hispanics. This leaves 1 in 112 Black Texans, 1 in 498 White Texans 

and 1 in 565 Hispanic Texans living with HIV infection (Texas Department of State Health 

Services, 2009).  

Janssen stated that the racial disparities in the HIV epidemic for mature adults are the 

same as younger persons (Janssen, 2005). Statistics from the Centers for Disease Control 
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confirmed this and indicate that rates of HIV among mature Black adults are 12 times higher 

than Whites, and 5 times higher than Hispanics (Centers for Disease Control, 2011).  

Understanding the racial and ethnic disparities in HIV risk for the aging population 

requires information beyond traditional risk behaviors and partnership type distinctions. Stigma 

is not the only factor preventing people from receiving HIV care, outreach and prevention 

information. Racism, poverty, and lack of access to health care and testing are also significant 

barriers. Black and Hispanic men are more likely than White men to be diagnosed with HIV in 

later stages of infection, with a concurrent AIDS diagnosis. This implies a cultural preference to 

not access health care or testing while healthy, but only after symptoms develop (O’Shea, 2008). 

To date, no studies have focused on the race/ethnic breakdown among mature adults and this 

thesis will fill that gap so that prevention services can be more appropriately directed to mature 

adults at higher risk.  

 HIV is the causative agent of AIDS, which kills white blood cells leaving the body’s 

immune system defenseless against infections and illnesses, such as pneumonia. HIV is spread 

through exchange of bodily fluids. Common modes of HIV exposure include unprotected sexual 

intercourse with an infected person, blood transfusion, pediatric (from infected mother to infant), 

and intravenous drug use (IDU).  

 The Texas Department of State Health Services stated that from 2003 to 2007, over 99 

percent of newly reported HIV infections in Texas were due to unprotected sex and/or sharing 

needles with a person living with HIV infection (Texas Department of State Health Services, 

2009). During this same time period, over 50 percent of all new cases were a result of male-to-

male sex (MSM), 30 percent from heterosexual sex and 13 percent through IDU. MSM are 

disproportionately affected and continue to represent the highest HIV infection rates of any risk 
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group. O’Shea (2008) stated that in the U.S., the leading mode of HIV infection for minority men 

is MSM, which comprised 54 percent of new AIDS cases in 2005 up from 31 percent in 1989.   

Nearly 1 in 5 infected persons are unaware of their HIV status for a variety of reasons. 

This is of particular concern since research has shown that many HIV-positive individuals who 

are aware of their status change behaviors to reduce the risk of transmitting the virus (Centers for 

Disease Control, 2006). Increasing the proportion of people who know their HIV status will help 

decrease overall HIV exposure.  

 The presence of sexually transmitted infections (STIs) indicates high risk sexual 

behavior that facilitates HIV exposure. According to the US Centers for Disease Control, Black 

men who engage in MSM report the highest rates of STIs and HIV infection with a 26 percent 

increase in HIV infections during 2004-2007 (Centers for Disease Control, 2006). Sexual 

partners of IDU are also at risk for acquiring HIV. Indirectly, IDU contribute to the spread of 

HIV outside the circle of those who inject and share. These behavioral factors that contribute to 

the risk and spread of HIV infection among mature adults in Texas has yet to be examined and 

this thesis will bridge that gap.  

 HIV is a complex social disease found everywhere in the United States in all social 

classes, but it disproportionately affects the poor; it has even been called a “disease of poverty” 

by the World Health Organization (WHO, 2000). In the US, poverty is defined by total yearly 

income for individuals below $8,794 (US Census Bureau, 2012). For many, poverty decreases 

choices, limits access to prevention and intervention, and leaves populations more vulnerable to 

exploitation.  

 Interestingly, poverty is increasing in Texas. In 2009, 17.3 percent of Texans lived in 

poverty compared to only 15.8 percent in 2008. This is much more than the national average of 
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14.3 percent (2009) and ranks Texas sixth nationally in the percentage of people living in 

poverty (Nishimura, 2010).  Texans most affected by poverty are those with special needs such 

as the disabled, children, homeless and older adults (UNAIDS, 2009). With the number of older 

Americans set to double by 2030, mature adults at risk of poverty and contracting HIV will 

comprise an increased percentage of the Texas population. Therefore, it is important to examine 

the impact of poverty on HIV among mature adults in Texas. 

 Research in the past decade indicates that race/ethnic minorities are disproportionately 

affected by HIV in the United States.  Studies show that HIV-infected Blacks and Hispanics are 

more likely than HIV-infected Whites to be uninsured, to not have received antiretroviral drugs 

and to lack transportation for doctor visits (AIDS Alert, 2003). These barriers can promote 

higher HIV infection rates in poor communities because poverty is usually associated with 

higher rates of disease (Adler and Newman, 2002). 

 Low socioeconomic status (SES), as measured by the percent of the population below the 

poverty level, increases a Texan’s vulnerability to HIV. Research suggests an association 

between poverty and risky behaviors, such as infrequent condom use, placing them at a higher 

risk for contracting HIV (Adler, 2006).  The correlation between poverty and HIV infection rates 

among mature adults has not been explored in Texas and this thesis investigates that gap. 

 One American becomes HIV positive on average every 9 ½ minutes (Texas Department 

of State Health Services, 2010). Since the beginning of the epidemic in 1980, there have been 

over 70,000 reported cases of HIV in Texas (Figure 1). From 2002 to 2008, the distribution of 

Texans with HIV shifted across age groups to those over the age of 45 from 22 percent to 32 

percent while other age groups had an average decrease of 5 to 10 percent (Texas Department of 

State Health Services, 2010). 
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Figure 1. Reported cases of HIV infection in Texas (Centers for Disease Control and Prevention, 
2010). 
  
 The temporal distribution of persons living with HIV in Texas has shifted during the 

seven year period from 2004 to 2010, although these fluctuations varied across the genders, 

race/ethnic groups and mode of exposures (Texas Department of State Health Services, 2010). 

Males and females held steady at 78 percent and 22 percent, respectively, while the race/ethnic 

groups all increased. The minority groups exhibited an increase, mostly among Hispanics who 

increased 3 percent, from 24 percent to 27 percent. Blacks merely increased 1 percent, from 37 

percent to 38 percent, while Whites decreased 3 percent, from 37 percent to 34 percent. Among 

the modes of exposure, MSM experienced the most extensive increase of 3 percent from 52 

percent to 55 percent of all cases, followed by an increase in Heterosexual exposure of 2 percent 

from 22 percent to 24 percent. IDU mode of exposure decreased the most from 17 percent to 14 

percent followed by a 2 percent decrease in MSM/IDU from 8 percent to 6 percent. The temporal 
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shifts were for all ages, yet no studies have focused on these trends by gender, race/ethnicity or 

mode of exposure among mature adults. Therefore, it is important to examine the interactions of 

these variables with HIV infection rates among mature adults and this thesis will investigate 

those patterns and correlations in mature Texans from 1999 to 2009. 

  In sum, HIV infection rates and their spatial and temporal patterns vary greatly by 

racial/ethnic groups, gender, modes of exposure, and poverty. Little is known about how this 

disease affects mature adults in terms of these factors, despite recognition of the increasing 

experience of HIV at later stages of the life course. Analyzing the geographical and temporal 

spread of HIV has also yet to be conducted for mature adults in Texas. Consequently, there are 

gaps in the knowledge about the effect of these social and behavioral factors on the geography of 

HIV infection in mature adults and the overall trends for this understudied population. This 

thesis expands on the current limited knowledge of HIV infection for mature adults.  

 

Research Objectives 

 This study examines the spatial pattern of adults aged 50 or older, herein referred to as 

mature adults or mature adults with HIV infection (MAWH), living with HIV infection in Texas 

from 1999 to 2009 and associated explanatory variables including gender, race/ethnicity, mode 

of exposure, poverty and urban/rural. This thesis examines the following research objectives:  

1. To examine the spatial and temporal patterns of HIV infection among mature adults in 
Texas  

a. Are there differences in the overall patterns of HIV infection among mature adults 
in Texas? 

b. Is HIV infection in mature adults a predominantly rural or urban problem? 

2. To examine the spatial and temporal patterns of the relationship between HIV infection 
among mature adults and social and behavioral factors in Texas 
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a. Are there differences in the patterns of HIV infection between race/ethnic groups 
and among males and females in Texas?  

b. Are there differences in the patterns of HIV infection and mode of exposure 
among males and females in Texas? 

c. Is poverty, stratified by gender and race/ethnicity, a factor? 

3. To examine differences in the spatial and temporal patterns of the relationships between 
HIV infection among mature adults and social and behavioral factors in the urban centers 
of Dallas and Houston 

a. Are there differences in the patterns of HIV infection among mature adults 
between the urban centers of Dallas and Houston and the rest of the state? 

b. Are there differences in the patterns of HIV infections between race/ethnic 
groups, modes of exposure, and poverty between the urban centers of Dallas and Houston 
and the rest of the state?  

4. To examine trends between mature adults and the rest of the population in Texas 
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CHAPTER 2  

DATA SOURCES AND METHODOLOGY 

 The study utilized de-identified individual level HIV data reported in Texas from 1999 

through 2009. Variables in the data set included age, sex, mode of exposure, year of diagnosis 

with HIV and location (zip code and county) at the time of diagnosis. Cases that were diagnosed 

at the age of 50 or older were selected for analysis and under age 50 to use as comparison. HIV 

cases diagnosed in the Texas Department of Criminal Justice (TDCJ) system were not included 

in this study because TDCJ remains the residence at diagnosis even once prisoners are released. 

 Morbidity data is age-adjusted to the US 2010 census standard to decrease irregularities 

in age distribution between spatial units. These data were aggregated at the zip code level to 

determine the spatial pattern of spread in Texas as well as Dallas and Houston.  Gender and 

race/ethnicity data by zip codes were extracted from the 2010 United States Census Bureau via 

American Factfinder. 2000 Poverty data for adults aged 45 and older at the zip code level was 

taken from Data Ferret, which is part of the US Census and was stratified by race/ethnicity and 

gender. The age range 45 and older was chosen because the age stratifications in poverty crossed 

over the 50 year old threshold. It was determined best to utilize this age cohort so rates would not 

be underestimated, thereby leaving out a possible large percent of the population. Shapefiles for 

the state of Texas, Dallas and Houston were all retrieved from TIGER Data via the United States 

Census Bureau.  

Descriptive statistics were run to determine a base line of the data based on age, gender, 

race/ethnicity, mode of exposure and poverty. A Pearson’s correlation coefficient was utilized to 

measure the strength of the relationship for HIV infection rates to the hypothesized explanatory 

variables. Chi square test was conducted on the temporal shifts to determine if rates of HIV 
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infection significantly changed between the years. A chi square test was also utilized to 

determine if race/ethnic and mode of exposure trends stratified by gender were different among 

mature adults compared to the population under 50. 

Rates of HIV infection were mapped using WebDMAP (Tiwari, 2012); a web-based 

disease mapping software that applies spatially adaptive filters to age-adjusted data for spatially 

continuous disease maps. WebDMAP was used to smooth the data to ensure consistent 

denominator populations that meet a predefined minimum population threshold. This helps to 

eliminate instability in estimated rates that result from small populations, a problem that is 

frequently encountered when making choropleth maps of rates for small area units such as zip 

codes. The output was visualized using ArcMap to analyze the distribution of the Black, White 

and Hispanic race/ethnic groups, overall geographic distribution of HIV infection for mature 

adults as well as geographic distribution of HIV infection and race/ethnicity in Dallas and 

Houston.  
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CHAPTER 3  

RESULTS 

The Spatial and Temporal Patterns of HIV among Mature Adults in Texas 

 Age-adjusted HIV infection rates per 100,000 in Texas are displayed in Figure 2. The 

results show a clear clustering of MAWH (mature adults with HIV infection) in the metropolitan 

areas of Texas. From 1999 to 2009, zip codes in Houston reported the highest HIV infection rate 

per 100,000 (686), followed by Dallas (356), Austin (281), and San Antonio (213). Zip codes 

along the Texas-Mexico border in Cameron, Webb, El Paso, and Hidalgo also reported high rates 

of HIV infection 152, 143, 117, and 89 respectively. Residents along the Texas-Mexico border 

are predominately Hispanic whereas Houston, Dallas and San Antonio contain a higher percent 

of all race/ethnic groups.  

 

Figure 2. Geography of MAWH per 100,000 in Texas, 1999-2009 (TXDSH) 
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 Overall, rates of MAWH are not uniformly distributed and seem to be located primarily 

in zip codes that are densely populated, such as Houston and Dallas. This coincides with the 

findings from the Texas Department of State Health that reported half of all HIV cases were 

found in Houston (32 percent) and Dallas (24 percent) (Texas Department of State Health 

Services, 2011). In contrast rural areas have very low rates.  

 From 1999 to 2009, the number of MAWH across Texas has fluctuated with an overall 

increase of 1.7 percent in the 11 years (Figure 3). In 1999, the rates of MAWH was 8.7 percent, 

then decreased the following year to 7.7 percent after which the rates increased 1.2 percent until 

2007 to 9.9 percent. A 1.3 percent variation was reported between 2008 (9.1 percent) to 2009 

(10.4 percent). Overall, rates seem to hold steady from about 8 percent to 10 percent for the years 

1999 to 2009. 

 

 

Figure 3. Percent MAWH 1999-2009 (TXDSH) 
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Urban/Rural 

 HIV infection was hypothesized to be an urban disease, so a Pearson correlation was run 

to examine this hypothesis. A moderate correlation was found for urban (r = .384, p <.000) and 

a low negative correlation was found for rural (r = -.255, p <.000), meaning zip codes located in 

urban areas have higher rates of HIV infection and rural areas have a decrease in HIV infection 

rates. Overall, geographic location of where mature adults are residing, specifically in urban 

areas, places them at a higher risk of HIV infection. 

 Since percent rural had a negative correlation with HIV rate among mature adults, it was 

reasonable to only highlight percent urban. Urbanization is delineated by the 2010 census as 

population density of at least 1,000 people per square mile and Figure 4 illustrates the 

geographical distribution of urbanization in Texas zip codes.  

 

Figure 4 Urban rates above and below state rate of 87.89 in Texas (2010 US Census) 
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After inspection, a clear pattern emerged in the major metropolitan areas of Houston, Dallas-

Ft.Worth (DFW), Austin and San Antonio, which all reported high rates of urbanization. 

Surprisingly, zip codes along the Texas-Mexico border near Webb as well as Lubbock located in 

the panhandle also reported high rates of urbanization compared to the state rate of 87.89 

(USDA, 2012).  

 When Figure 4 and Figure 2 (Rates of HIV infection) are compared, there seems to be a 

geographic correlation to degree of urbanization and HIV infection rates, which supports the 

findings from the Pearson correlation. The areas of Houston, DFW, Austin, San Antonio, Webb 

and Lubbock reported the highest rates of urbanization as well as the highest rates of HIV 

infection.  

 

Race/Ethnicity Stratified by Gender and Temporal Shifts 

Next, we examined the race/ethnicity breakdown of MAWH. Although Blacks comprise 

only 11.5 percent of the population in Texas, they reported 40 percent of cases from 1999 to 

2009 (Table 1). In contrast, Whites comprising about half of the population, had only 33 percent 

of HIV infection while Hispanics with one quarter of the population reported 26 percent HIV 

infection.  In addition, the mean ages of MAWH were found to vary significantly between the 

race/ethnic groups (p <.01). The Hispanic race/ethnic group had the highest mean age at HIV 

Infection (57) followed by Blacks (56.4) and Whites at (55.6) (Table 1). These differences are 

indicative of the racial disparities in risk of HIV infection among mature Blacks in Texas.  

Table 1 Race/Ethnicity among MAWH 1999-2009 (TXDSH) 

 HIV Cases Percent  Percent General Population Mean Age 
Black 1404 40 % 11.5 % 56.4 
White 1175 33 % 45.1 % 55.6 

Hispanic 924 26 % 38.8 % 57 
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 It was hypothesized that race was a predictor of MAWH. A Pearson correlation 

coefficient was used to determine the strength of the linear relationship between rates of MAWH 

and percent Black, White, and Hispanic at the zip code level (Table 2). Moderate positive 

correlations among the Black race/ethnic group was found for HIV infection (r = .360, p <. 01) 

indicating a significant linear relationship between the variables. As percent mature Black 

population increases, so does HIV infection rate. The correlation between percent White 

population and HIV rate was weak and negative (r = -.102, p <. 01). Thus zip codes with high 

HIV infection rates have low percent White population. Lastly, a weak positive correlation was 

observed for the Hispanic race/ethnic group with HIV infection (r = .138, p <.01), indicating a 

significant linear relationship between the variables.  

Table 2 Correlation MAWH and Race/Ethnicity 1999-2009 (TXDSH) 

 Percent Black Percent White Percent Hispanic 
Rates of MAWH     .360**   -.102**     .138** 

Significance .000 .000 .000 
 

A cross tabulation was created to better determine how gender affects MAWH between 

each race/ethnic group. The gender breakdown on rates of MAWH was significantly different 

between race/ethnic groups (p <.01). Overall, males (Table 3) had the highest percent of HIV 

infection (75 percent) and among males, Whites had the highest percent of HIV Infection (31 

percent) compared to Blacks (26 percent) and Hispanics (17 percent). While females (Table 4) 

only had 25 percent of all cases, Black females had 2.5 times the HIV infection (14 percent) 

compared to Hispanics (6 percent) and Whites (5 percent). HIV rate for Black females was much 

higher than the other race/ethnic groups. About 34 percent of all Black HIV cases were female 

compared to only 14 percent for Whites and 24 percent for Hispanics.  
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Table 3 Percent Mature Males among Race/Ethnic Groups 1999-2009 (TXDSH) 

Among Whites Among Blacks Among Hispanics 

41 percent are Male 36 percent are Male 23 percent are Male 
 

Table 4 Percent Mature Females among Race/Ethnic Groups 1999-2009 (TXDSH) 

Among Whites Among Blacks Among Hispanics 
268 (20.7 percent) are 
Female 

733 (56.7 percent) are 
Female 

291 (22.5 percent) are 
Female 

 

 Among the genders, 75 percent of the cases were male and 25 percent female. When 

gender was classified with race/ethnicity, 41 percent of the male cases were White, 36 percent 

were Black and 24 percent were Hispanic (Table 4). However the fact that Blacks comprise less 

than 12 percent of the Texas population means that Black males are over-represented in MAWH. 

Similarly, Black females not only accounted for the highest proportion but also majority of 

female cases (57 percent) (Table 4). Black females had 13.8 percent of all cases compared to 

only 5.5 percent Hispanic and 5.1 percent White. Black females are disproportionately affected 

by HIV, but when percent of the population that are White and Hispanic is taken into account, 

Hispanics are also over-affected.  Overall, mature minority females and mature White males 

were at a higher risk of HIV infection compared to the other race/ethnic and gender groups.   

Figure 5 shows mature Blacks reside primarily in zip codes located in East Texas with a 

large concentration in the intersection of Hamilton, Lampasas and Coryell. This clustered pattern 

continues southeasterly towards Houston then eastward along the Louisiana and Texas border. 

Overall, mature Blacks seem to reside not in south, west or north Texas, but mainly in East 

Texas.  
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 Overlaying the maps in Figures 5 and 2 (Geography of HIV Infection) a geographical 

similarity is noticed. A large cluster of HIV infection is present in the eastern region of Texas 

which correlates to the high percentage of Blacks in the same region. It appears that the 

concentration of Blacks in East Texas may contribute to its higher HIV infection rates.  

 
Figure 5 Geography of Mature Black Race/Ethnic Group in Texas, (2010 US Census) 
  

Figure 6 shows percent mature White adults reside in major urban zip codes across 

Texas. Clusters begin in North Central Texas and extend north through the Panhandle Overall, 

Whites seem to not be located along the eastern border, but in the north-northwest to central 

portion of Texas.  
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Figure 6 Geography of Mature White Race/Ethnic Group in Texas, (2010 US Census) 

 
 The map for percent mature Hispanic adults (Figure 7) shows the largest concentrations 

located along the Texas-Mexico border from El Paso down to the southernmost tip of 

Brownsville. As the distance from the Texas-Mexico border increases northeasterly, the 

percentage of Hispanics decreases. The majority of Hispanics primarily reside in the 

southwestern region of Texas.  
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Figure 7 Geography of Mature Hispanic Race/Ethnic Group in Texas, (2010 US Census) 

 
Overall, Black mature adults were found to have a disproportionately higher rate of HIV 

infection. This is visually shown by zip codes in Texas that contained a higher percentage of 

mature Blacks had correspondingly high rates of MAWH.  

Temporal shifts of MAWH rates between the race/ethnic groups stratified by gender were 

analyzed from 1999 to 2009 (Figures 8 and 9). Rates of HIV infection fluctuated during the 

period. Overall, minority mature males incurred an increase whereas mature White males had a 

decrease from 1999 to 2009. Most notably, Blacks had the highest number of cases in 2001 and 

2009, but the remaining years Whites had the majority of HIV infection cases.  
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Another interesting find was from 2004 to 2005 where the number of minority cases 

declined and the number of White cases increased. Generally, it would seem that White males 

are disproportionately affected, but when percent of the population is factored in, Black males 

are actually affected the most. Black males had 35.6 percent of all cases, but make up only 11.5 

percent of the population, making them disproportionately affected by HIV infection. This 

finding supports data from the Texas Department of State Health Services as well as the CDC.  

 

 

Figure 8 Percent Race/Ethnicity for Males in Texas 1999-2009 (TXDSH) 

 
When females were examined among the race/ethnic groups, the disparity between the 

Blacks and Whites were exaggerated. Despite Blacks comprising 11.5 percent of the population, 

they averaged over twice as many cases (56.8 percent) compared to Hispanics (22.6 percent) or 
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Whites (20.6 percent). Examining the race/ethnic group, there does not seem to be much of 

temporal trend for females, whereas Males at least had moderate shifts.  

 

Figure 9 Percent Race/Ethnicity for Females in Texas 1999-2009 (TXDSH) 

 
 To determine if indeed there was a significant temporal shift, a chi-square goodness of fit 

test was calculated comparing HIV infection rates among the years of diagnosis and 

race/ethnicity for males and females. No significant deviation from the hypothesized values was 

found for race/ethnicity for males (χ2 (20) = 27.53, p > .05) and females (χ2 (20) = 19.39, p > 

.05). The rates of MAWH between the years 1999 to 2009 among the race/ethnic groups broken 

down by gender are not significantly different. This supports the data displayed in Figures 8 and 

9, meaning that percent mature males and females in the race/ethnic groups did not fluctuate over 

the 11 year span 1999 to 2009.  

0.0

10.0

20.0

30.0

40.0

50.0

60.0

70.0

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
white 28.3 16.0 20.4 19.5 16.0 23.5 19.5 16.5 18.6 28.5 20.1
black 49.1 63.8 58.3 54.0 66.0 54.6 56.8 56.9 57.8 48.5 59.1
hispanic 22.6 20.2 21.3 26.4 17.9 21.8 23.7 26.6 23.6 23.1 20.8

Pe
rc

en
t o

f C
as

es
 

Females 



   

23 

Mode of Exposure Stratified by Gender and Temporal Shifts 

The most common mode of exposure among MAWH was MSM (male-to-male sex) (45 

percent) followed by Heterosexual (34 percent) and IDU (iv-drug use) (18 percent). In order to 

fully understand how mode of exposure is affecting the mature population, it was broken down 

by males and females. (Tables 5 and 6)  

Among mature males, MSM had the highest percent of HIV infections (58.7 percent) 

compared to Heterosexual (20 percent) followed by IDU (16.2 percent) and MSM+IDU (4.7 

percent). Among females only, Heterosexual exposure accounted for 75.1 percent of the cases 

and IDU contributed another 24.2 percent. It seems reasonable that females make up the majority 

of Heterosexual cases since they are excluded from 3 of the main exposure types that men have.    

Table 5 Mode of Exposure by Males 1999-2009 (TXDSH) 

 Male 
MSM 58.7 percent 
IDU 16.2 percent 

MSM + IDU 4.7 percent 
Heterosexual 20 percent 

Total 99.6 percent 
 

Table 6 Mode of Exposure by Females 1999-2009 (TXDSH) 

 Female 
Heterosexual 75.1 percent 

IDU 24.2 percent 
Total 99.3 percent 

  

Mode of exposure was additionally stratified by race/ethnicity to determine if there are 

differences in risk behaviors between the race/ethnic groups (Figure 10). For white males, MSM 

was the most common mode of exposure (68 percent), which is more than three times the rate for 

Blacks (23 percent) and 1.5 times Hispanics (46 percent). Heterosexual mode of exposure was 
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the highest among Blacks (47 percent) compared to Hispanics (40 percent) and Whites (16 

percent). IDU accounted for 18 percent of the total HIV infection rates, but mostly among Blacks 

(60 percent) compared to Whites (24 percent) and Hispanics (16 percent).  

 

Figure 10 Modes of Exposure and Race/Ethnicity MAWH 1999-2009 (TXDSH) 

 In summary, MSM was the most common mode of exposure among MAWH. White 

Males had three times that mode of exposure compared to Blacks and Hispanics. Heterosexual 

exposure accounted for 33 percent of MAWH exposure, and it was highest among Blacks, 

especially among females. IDU comprised a small portion of total exposure for MAWH, but 

Blacks held over half of the burden of those infections compared to Whites and Hispanics.  

 Modes of exposure and gender variables were analyzed further to determine by how 

much they shifted over the 11 year span (Figures 11 and 12). Overall, the temporal fluctuations 

do not seem to have an impact on rates of HIV infection among the modes of exposure for males. 
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It seems that temporal shifts do not affect the behavioral patterns of males, which means males 

are engaging in the same patterns of risk taking behaviors no matter what the year.   

 

Figure 11 Percent Mode of Exposure among Mature Males 1999-2009 (TXDSH) 

Figure 12 for females by mode of exposure indicates an upward trend for Heterosexual 

exposure compared to IDU which stayed fairly level. Of interest, in 2008 Heterosexual exposure 

increased almost 34 percent from 94 cases to 129, the highest in the 11 year span. Also, in 2006 

IDU decreased by almost 47 percent to its lowest of 17 cases compared to 32 the year before and 

after. Overall, like their male counterparts, modes of exposure did not vary significantly for 

mature females from 1999 to 2009 in Texas.  
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Figure 12 Percent Mode of Exposure among Mature Males 1999-2009 (TXDSH) 

A chi-square goodness of fit test was calculated comparing rates MAWH among the 

years of diagnosis and mode of exposure for males and females. It was theorized that rates would 

not be equal among the years 1999 to 2009 for the variables. No significant deviation from the 

hypothesized values was found among males (χ2 (30) = 32, p > .05) or females (χ2 (10) = 15.4, p 

> .05. The rates of MAWH between the years 1999 to 2009 among the modes of exposure and 

gender are not significantly different. 

Overall, the modes of exposure have not changed significantly with time for males or 

females. This finding is supported by the chi-square test which did not indicate a significant 

difference between these variables. It seems that temporal shifts are not affecting the risk taking 

behavioral patterns of mature males and females in Texas from 1999 to 2009.  

 

Poverty Stratified by Race/Ethnicity and Gender 

 Low socioeconomic status (SES), as measured by the percent of the population that is 
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below the poverty level was hypothesized to have a significant impact on the rates of MAWH. A 

Pearson correlation coefficient was calculated for the relationship between MAWH and percent 

of the population below poverty level. A low positive correlation was found among percent of 

the population below poverty (r = .124, p < .01), indicating a significant linear relationship 

between MAWH and percent below poverty. As percent of the population below poverty 

increases, so does HIV infection rate. Thus, zip codes with high HIV infection rates have high 

percent of the population below poverty. Rates of MAWH were not present equally among the 

rich and poor communities. 

 Poverty was then stratified by race/ethnicity and gender. A Pearson correlation 

coefficient was calculated for the relationship between mature males (Table 7) and percent of the 

population by race/ethnicity below poverty. A moderate positive correlation was found among 

percent of the Black race/ethnic population below poverty (r = .335, p < .01) and a low positive 

correlation was found among the percent of the Hispanic race/ethnic group below poverty (r = 

.088, p < .01), thus indicating a significant linear relationship between rates of MAWH and 

percent Black and Hispanic below poverty. In contrast, a low negative correlation was found 

among the percent of the White race/ethnic population below poverty (r = -.094, p < .01), 

indicating a significant linear relationship between rates of MAWH and percent White below 

poverty. As percent of the Black and Hispanic race/ethnic population below poverty increases, 

rates of MAWH correspondingly increase. Inversely, as percent of the White race/ethnic 

population below poverty increases, rates of MAWH decrease. Overall, zip codes with high HIV 

infection rates have high percent of Black and Hispanic race/ethnic population below poverty 

and a low percent of White race/ethnic population below poverty. 
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Table 7 Mature Males below Poverty (2000 US Census) among the Race/Ethnic Groups 1999-
2009 (TXDSH)  
 

 Percent Below 
Poverty 

Percent Black 
Below Poverty 

Percent White 
Below Poverty 

Percent 
Hispanic Below 

Poverty 
Percent HIV 

Over 50 .124** .335** -.094** .088** 

Significance .000 .000 .000 .000 
  
 

A Pearson correlation coefficient was calculated for the relationship between mature 

females (Table 8) and percent of the population by race/ethnicity below poverty. A moderate 

positive correlation was found among percent of the Black race/ethnic population below poverty 

(r = .335, p < .01) and a low positive correlation was found among the percent of the Hispanic 

race/ethnic population below poverty (r = .088, p < .01), thus indicating a significant linear 

relationship between rates of MAWH and percent Black and Hispanic below poverty. In 

contrast, a low negative correlation was found among the percent of the White race/ethnic 

population below poverty (r = -.094, p < .01), indicating a significant linear relationship between 

rates of MAWH and percent White below poverty. As percent of the Black and Hispanic 

race/ethnic population below poverty increases, so do rates of MAWH and inversely, as percent 

of the White race/ethnic population below poverty increases, rates of MAWH decrease. Overall, 

zip codes with high HIV infection rates have high percent of Black and Hispanic race/ethnic 

population below poverty and a low percent of White race/ethnic population below poverty. 

Table 8 Mature Females below Poverty (2000 US Census) among the Race/Ethnic Groups  
1999-2009 (TXDSH)  
 

 Percent Below 
Poverty 

Percent Black 
Below Poverty 

Percent White 
Below Poverty 

Percent 
Hispanic Below 

Poverty 
Percent HIV 

Over 50 .124** .335** -.094** .088** 

Significance .000 .000 .000 .000 
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Poverty was found to have significant influence on the rates of MAWH. In zip codes with 

high extreme poverty, there were also high rates of MAWH.  Poverty also had a significant 

influence on rates of MAWH when classified by race/ethnicity. Minorities had a positive 

influence, but Whites had an inverse result meaning that zip codes containing higher percentages 

of Whites had correspondingly low rates of MAWH.  

Figure 13 does not visually match the previous findings that poverty and HIV infection 

are positively correlated. The map shows poverty to be primarily located along the Texas-

Mexico border and in the highly urbanized centers of Texas.  

 
Figure 13 Percent poverty among adults aged 45+ in Texas zip codes (2000 US Census) 
 
 
In Dallas, zip codes just south of downtown had the highest rates of extreme poverty (40 percent 

+).  Zip codes in the eastern portion of Houston also reported high rates of extreme poverty. 

These findings urge further examination of Dallas and Houston because they both reported the 
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highest HIV infection rates. Unfortunately, a truly accurate picture of poverty among MAWH is 

difficult to illustrate because poverty is only available at the zip code level and not by case of 

HIV infection.  
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CHAPTER 4  

THE SPATIAL AND TEMPORAL PATTERNS IN DALLAS AND HOUSTON 

 Rates of HIV infection among mature adults in Dallas and Houston vary by zip code 

(Figure 14). In Dallas, high rates of HIV infection are primarily located in south central zip 

codes. Specifically, the three zip codes 75201(1423.4), 75219 (1146.9) and 75203 (915.6) had 

the highest rates of HIV infection per 100,000. Zip code 75201 is located in downtown where 

there are several homeless shelters in close proximity as well as the main library, which is a 

gathering center for the homeless; 75219 is Oak Lawn, which has housed the center of the Dallas 

gay community for over 35 years (Fleck, 2007), and 75203 is south of downtown and has a high 

rate of poverty and minorities (Neighborhood Link, Inc., 2012).  

 
Figure 14 Rates of HIV Infection in Dallas and Houston by zip code per 100,000 1999-2009 
(TXDSH) 
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  In Houston the three zip codes that reported elevated rates of HIV infection per 100,000 

among mature adults are 77002 (2475.5) and 77004 (1251.1). Zip code 77002 is directly in the 

center of downtown and contains a higher crime rate risk index compared to Texas as well as 

large percent of the population that did not complete high school (CLR, 2010). Also, zip code 

77004 is in the Greater Third Ward and is known as the center of Houston’s Black community 

(Wood, 2003).  

 

Race/Ethnicity Stratified by Gender and Temporal Shifts 

 Percent of the mature Black population are not uniformly distributed in Dallas and 

Houston (Figure 15). Zip codes in Dallas that contain a large percent of Blacks are located 

primarily in the south. In Houston, Blacks predominantly reside in the south and northeastern 

portion of the city. When Figures 14 and 15 are compared, a definite pattern emerges. Overall, 

zip codes that contained high rates of HIV infection had correspondingly high rates of Blacks.  

 
Figure 15 Percent Mature Black Population in Dallas and Houston (2010 US Census) 
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  Figure 16 illustrates the percent of the mature White population in Dallas and Houston 

zip codes. Whites inhabit the northern portion of Dallas and the western portion of Houston. 

These locations did not have high rates of HIV infection as exhibited in Figure 14. Overall, areas 

in Dallas and Houston that have a higher percentage of Whites have lower rates of HIV 

infection. This pattern is the exact opposite of Blacks and is supported by earlier findings of this 

study – Whites had a negative correlation to HIV infection rates.  

 
Figure 16 Percent Mature White Population in Dallas and Houston (2010 US Census) 
 

High percentages of the mature Hispanic population are located in west Dallas and 

eastern Houston zip codes (Figure 17). These locations had correspondingly high rates of HIV 

infection, which supports earlier findings in this study that Hispanics are positively correlated to 

HIV infection.  
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Figure 17 Percent Mature Hispanic Population in Dallas and Houston (2010 US Census) 

 

Race/ethnicity was further examined by gender in Dallas and Houston. Males (Figure 18) 

in these metropolitan areas have a different trend compared to Texas overall. Blacks had higher 

percentages of HIV infection, while Hispanics had lower and Whites stayed relative in Dallas 

and Houston.  
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Figure 18 Percent of mature Male HIV Infection by Race/Ethnicity in Dallas and Houston  
1999-2009 (TXDSH) 

 

 Percent mature females in Dallas and Houston showed a different trend compared to the 

cases statewide (Figure 19). Both Hispanics and Whites exhibited much lower rates than the state 

average, while the Blacks were substantially elevated.  

 
Figure 19 Percent of mature Female HIV infection by race/ethnicity in Dallas and Houston 
1999-2009 (TXDSH) 
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Mode of Exposure Stratified by Gender and Temporal Shifts 

Mode of exposure was further studied by gender in Dallas and Houston. Amongst males 

(Figure 20), mode of exposure followed the same temporal pattern overall compared to the state 

trends. IDU was the only exception with rates being slightly lower across the 11 year span.  

 
Figure 20 Percent of mature Male HIV infection by mode of exposure in Dallas and Houston 
1999-2009 (TXDSH) 

 

 Percent mature females (Figure 21) in Dallas and Houston for IDU and Heterosexual 

followed the same trend as the state. Like males, IDU was slightly lower in the metropolitan 

areas except for two years, 2001 (36.8 percent) and 2003 (25 percent), where there was a small 

increase compared to state averages 32.7 percent and 21.3 percent, respectively.   

 Overall, Dallas and Houston had similar trends of race/ethnicity and mode of exposure 

among the genders compared to Texas as a whole. Black males and females had rates higher than 

the state, yet female Hispanic and Whites in the metropolitan areas had lower than state rates. 

Among the modes, both males and females followed the same trend as the rest of Texas. These 
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results are an interesting mix of what was expected from previous studies with a few minor 

fluctuations.   

 
Figure 21 Percent of mature Female HIV infection by mode of exposure in Dallas and Houston 
1999-2009 (TXDSH) 

 

Poverty Stratified by Race/Ethnicity and Gender 

 High percent of the population in extreme poverty aged 45 and older (Figure 22) in 

Dallas and Houston were located in the same zip codes of high rates of HIV infection (Figure 

14). Inversely, areas that had low poverty had lower rates of HIV infection. This supports 

previous data output indicating a significant positive correlation between poverty and HIV 

infection rates. The overall geographic pattern of extreme poverty is found in south Dallas and 

east and south Houston.  
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Figure 22 Percent Poverty among Adults aged 45+ in Dallas and Houston (2000 US Census) 

 

A Pearson correlation coefficient was calculated for rates of HIV and percent adults aged 

45+ below poverty by race/ethnicity and gender in Dallas and Houston. Percent Males (Table 9) 

in poverty had a significant correlation to rates of HIV infection (r =.291, p <.01), thus 

indicating zip codes in those metropolitan areas that contained a high percentage of males in 

poverty also had high rates of males with HIV infection. Poverty among males was further 

analyzed by race/ethnicity and found a significant correlation among Black males (r =.244, p 

<.01), Hispanics (r =.323, p <.01), but no significant correlation among Whites (r =.120, p 

>.01). Thus indicating that zip codes located in Dallas and Houston that had high percentages of 

minorities also had high rates poverty. 
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Table 9 Percent Male Poverty (2000 US Census) by Race/Ethnic Groups and HIV Infection 
Rates 1999-2009 (TXDSH) 
 

 Percent Males 
Poverty 

Percent Black 
Males Poverty 

Percent White 
Males Poverty 

Percent 
Hispanic Males 

Poverty 
Percent HIV 

Over 50 .291** .244** .120 .323** 

Significance .000 .000 .068 .000 
  

Percent females (Table 10) in poverty had a non-significant negative correlation to rates 

of HIV infection in Dallas and Houston (r = -.42, p >.01). Poverty among females was further 

analyzed by race/ethnicity and found a significant correlation among Black females (r =.211, p 

<.01), a negative significant correlation among Whites (r = -.191, p <.01) a negative non-

significant correlation among Hispanics (r = -.066, p >.01). Thus indicating that zip codes 

located in Dallas and Houston that had high percentages of Black females also had high rates 

poverty and inversely with White females and lower poverty. 

Table 10 Percent Female Poverty (2000 US Census) by Race/Ethnic Groups and HIV Infection 
Rates 1999-2009 (TXDSH) 
 

 Percent Females 
Poverty 

Percent Black 
Females 
Poverty 

Percent White 
Females 
Poverty 

Percent 
Hispanic 
Females 
Poverty 

Percent HIV 
Over 50 -.042 .211** -.191** -.066 

Significance .525 .001 .003 .317 
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CHAPTER 5  

TRENDS BETWEEN MATURE ADULTS AND YOUNGER POPULATION IN TEXAS 

A chi-square goodness of fit test was calculated comparing mature adult rates of HIV 

infection to younger adult rates, between the race/ethnic groups stratified by gender. It was 

hypothesized that rates would not be equal. A significant deviation from the hypothesized values 

was found among rates of HIV infection and race/ethnicity among males (χ2 (2) = 83.256, p < 

.01) and females (χ2 (2) = 52.248, p < .01). The rates of HIV infection between the younger 

adults and mature adults are different (Figure 23). Among males, Whites and Blacks over 50 had 

a higher percent of HIV infection compared to those under 50, whereas Hispanics had a larger 

percentage under 50. Females, however, Whites and Hispanics over 50 had a higher percent of 

infections, while Blacks had a greater percentage of females under 50.   

 

Figure 23 Percent HIV Infection by Race/Ethnicity, Gender and Age 1999-2009 (TXDSH) 
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A second chi-square goodness of fit test was calculated comparing mature adult rates of 

HIV infection to younger adult rates of HIV infection, between the modes of exposure stratified 

by gender. It was hypothesized that rates would not be equal among these groups. A significant 

deviation from the hypothesized values was found among rates of HIV infection and modes of 

exposure among males (χ2 (3) = 1043.92, p < .01) and females (χ2 (1) = 15.987, p < .01). The 

rates of HIV infection between the younger adults and mature adults are different (Figure 24). 

Among males, those over 50 had greater percentages of HIV infection through iv-drug use (IDU) 

and Heterosexual. Males under 50 reported a larger percentage of male-to-male sex (MSM) and 

MSM+IDU. Females over 50 showed an elevated percentage of Heterosexual exposure 

compared to females under 50 that had increased percentages of IDU. Clearly age plays a role in 

the racial/ethnic groups and modes of exposure among males and females.   

 

Figure 24 Percent HIV Infection by Mode of Exposure, Gender and Age 1999-2009 (TXDSH)  
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CHAPTER 6  

DISCUSSION AND CONCLUSION 

Analyzing the effects of race/ethnic disparities, modes of exposure and poverty on the 

geographical and temporal spread of HIV among mature adults furthered our understanding of 

the dynamics of this disease in Texas. Looking at the geographical patterns (zip codes) gave us 

greater insight into where to expect higher rates of HIV infection, which helps determine where 

additional resources need to be allocated.  

Rates of MAWH (mature adults with HIV infection) are not uniformly distributed and 

seem to be located primarily in zip codes that are densely populated. In contrast zip codes in 

rural areas have very low rates. This coincides with the findings from the Texas Department of 

State Health that reported half of all HIV cases were in Dallas and Houston (Texas Department 

of State Health Services, 2011).  Overall, geographic location of where mature adults are 

residing, specifically in urban areas, places them at a higher risk of HIV infection.  

Race/ethnicity and mode of exposure were stratified by gender and discovered that White 

males and minority females are disproportionately affected. Not surprisingly, the most common 

mode of exposure was MSM (male-to-male sex), which most frequent among White males. In 

Black females, Heterosexual exposure was the most common mode of exposure and in Black 

males IDU (iv-drug use) was the most common mode of exposure. These findings follow the 

same trends outlined earlier supplied by the Centers for Disease Control as well as the Texas 

Department of State Health.  

 Temporal shifts of race/ethnicity and mode of exposure stratified by gender were further 

examined and found mature females incurred an increase in rates of HIV infection. This 

contrasted with previous research from the Centers for Disease Control that indicated rates of 
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HIV infections among females decreased in the US from 2000 to 2010.  One possible reason for 

this difference is that the data reported by the CD for 2000 to 2010 is for all HIV infection rates 

not stratified by age. In this research, mature adults were the focus to determine how rates of 

HIV infection were affecting this understudied sub-population. Another reason for the 

differences among mature females could be that on average women have longer life expectancy, 

tend to visit doctors more frequently and get annual exams (CDC, 2001).  

 MAWH were not present equally among the rich and poor communities. Poverty was 

significantly associated with rates of MAWH, considerably amongst minorities. Whites were 

found to have an inverse influence on rates of MAWH, despite their poverty level. Overall, zip 

codes with high HIV infection rates have high percent of Black and Hispanic race/ethnic 

population below poverty and a low percent of White race/ethnic population below poverty. 

When mapped by zip code, poverty was mostly located along the Texas-Mexico border 

and in the highly urbanized centers of Texas, notably Dallas and Houston. In Dallas, zip codes 

just south of downtown had the highest rates of extreme poverty (40 percent +) as well as zip 

codes in the eastern portion of Houston.  

Mode of exposure was further studied by gender in Dallas and Houston. Amongst mature 

males, mode of exposure followed the same temporal pattern overall compared to the state 

trends. IDU was the only exception with rates being slightly lower across the 11 year span. 

Mature females in Dallas and Houston showed a different trend compared to the cases statewide. 

Both Hispanics and Whites exhibited much lower rates than the state average, while the Blacks 

were substantially elevated.  

Chi-square goodness of fit tests were calculated comparing mature adult rates of HIV 

infection to younger adult rates of HIV infection, between the race/ethnic groups and modes of 
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exposure stratified by gender. The rates of HIV infection between the younger adults and mature 

adults were discovered to be different, indicating that age does play a role in the racial/ethnic 

groups among males and females as well as between modes of exposure among males and 

females.   

 

Conclusion 

 The landscape of HIV is changing, not just affecting the youth, but also mature adults. 

The spatial and temporal distribution of MAWH (mature adults with HIV infection) in Texas is a 

complicated issue even when broken down by a multitude of factors. Determining who HIV 

infection is impacting, where they are located and why were analyzed, and produced several 

significant findings.  Highly urbanized centers showed higher rates of HIV infection compared to 

rural areas. Zip codes in Texas with higher percentage of minorities had higher rates of HIV 

infection and zip codes with a high percent of Whites had correspondingly lower rates of HIV 

infection. The Black race/ethnic group was disproportionately affected by HIV infection in 

Texas.  

MSM (male-to-male sex) continues to be a considerable factor, especially among Whites. 

Heterosexual exposure was particularly high among Black females. Mature female minorities 

and mature White males seem to be at a higher risk of HIV infection compared to the other 

race/ethnic and gender groups. When these factors were examined temporally, the rates of 

MAWH between the years 1999 to 2009 among the modes of exposure and gender are 

significantly different, but race/ethnicity was not significant. Poverty significantly influences 

HIV infection rates, specifically among minorities.  

High rates of HIV infections are predominantly located in south Dallas, as well as east 
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and southeast Houston. These rates had correspondingly large percentages of minorities. The 

Black race/ethnic group was profoundly affected with higher rates than state averages, while 

IDU (iv-drug) exposure was less. These areas also experienced an increase in rates of poverty. 

Overall, this study found rates of MAWH were impacted by race/ethnicity, mode of exposure, 

and poverty across urban Texas, in particular Dallas and Houston through the years 1999 to 

2009.   

Mature adults with HIV have been described as the “invisible victims” of the HIV 

epidemic, virtually ignored by health care providers, researchers, and policymakers (AIDS Alert, 

1995). The problems of invisibility may be systematic, amplified not only by practitioners and 

researchers, but also by older adults themselves.  The problem of being an overlooked population 

is compounded by the fact that older populations do not see themselves as being at risk of HIV 

(CDC, 1998). Many physicians do not view older adults as being at risk of HIV and may not 

evaluate them with the same clinical rigor as younger adults. This research has raised the need 

and provided insights for targeted intervention to reduce the incidence and spread of HIV 

infection among mature adults in Texas. Mature adults are faced with new challenges in HIV 

prevention and treatment. To be effective, interventions must address the unique attributes of 

HIV infection for mature adults. 

 

Implications 

 Medical geography, a sub-discipline of geography, is a combination of social, physical 

and biological sciences that studies health-related topics (Meade and Earickson, 2005). This 

study involves the long investigated disease of HIV which is spread through exposure of bodily 

fluids from one person to another. Even though HIV has been widely researched; the emergence 
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of the HIV positive aging baby boomers has not. 2009 was the first year the Centers for Disease 

Control listed this age group as a specialized sub-group from the overall population. To be in the 

beginning stages of such research is exciting yet serious. Assisting in laying the ground work on 

research for this age group with HIV has far encompassing implications forcing researchers to 

maintain rigorous statistical reasoning to their studies.  Many infected persons may be unaware 

of their HIV status for a variety of reasons. This is of particular concern since research has 

shown that many HIV-positive individuals who are aware of their status change behaviors to 

reduce the risk of transmitting the virus (CDC, 2006). Increasing the proportion of people who 

know their HIV status will help decrease overall HIV transmission.  
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CHAPTER 7  

LIMITATIONS AND FURTHER RESEARCH 

 A limitation concerning the poverty data supplied by the US Census was that it was not at 

the individual level to match individual level HIV infection data. I was only able to examine the 

characteristics of each zip code in Texas. In addition, poverty data was only available from the 

2000 US Census Bureau and not the 2010 Census. All assumptions surrounding poverty and 

MAWH (mature adults with HIV infection) are not able to be confirmed, but give credence for 

further analysis once the data becomes available.  

Innumerable studies have shown that people with fewer socioeconomic resources are 

constrained to live shorter, less healthy lives. Once the 2010 US Census provides current poverty 

rates, analyzing the impact of the 2008 recession on poverty rates and its potential effect on 

MAWH in Texas would be a good step in understanding the whole picture of how poverty has 

influenced rates of MAWH.   
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