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Increases in HIV Diagnoses  
at the U.S.–Mexico Border, 2003–2006
Lorena Espinoza, H. Irene Hall, and Xiaohong Hu

The population at the U.S.-Mexico border has experienced growth, more 
than double the U.S. national average. Movements of populations in this 
region have contributed to increased incidence of certain infectious dis-
eases. We used information on persons diagnosed with HIV during 2003 
to 2006 and aged 13 years or older (n = 4,279) reported to the Centers for 
Disease Control and Prevention for 45 U.S. border counties. We estimated 
the annual percent change and rates with Poisson regression. Overall, 47% 
of persons diagnosed with HIV in the border region were Hispanic; 39% 
nonHispanic white; and 10% nonHispanic black. During 2003 to 2006, 
HIV diagnoses increased 7.8% per year. Increases were observed among 
males, particularly among men who have sex with men. Among females, 
HIV diagnoses remained stable but decreased among females in nonbor-
der regions. The number of HIV diagnoses at the border has increased. To 
decrease incidence of HIV disease it is necessary to develop prevention and 
education programs specific to this region. 

The population along the U.S.–Mexico border has experienced tremendous growth, 
more than double the U.S. national average (United States–Mexico Border Health 
Commission, 2001). According to the U.S. Census Bureau (2001b), between 1990 
and 2000, the region experienced a 21% increase in population. Movements of 
populations in this region have contributed to increased incidence of some infectious 
diseases, including tuberculosis, hepatitis A, botulism, brucellosis, measles, mumps, 
rabies, rubella, salmonellosis, and shigellosis (Doyle & Bryan, 2000; Pérez, Brown, 
& Restrepo, 2006; Redlinger, O’Rourke, Nickey, & Martinez, 1998). Factors such 
as population migration, socioeconomic status, and demographic characteristics 
may contribute to the risk of HIV infection, and an increase in the population affects 
the health care infrastructure.

Migration patterns in the border region may contribute to the risk for HIV in-
fection because change in residence can result in homelessness, loneliness, isolation, 
and financial instability. In turn, these factors can result in new sex partners, drug 
use, and inadequate access to health care services (Hirsch, Higgins, Bentley, & Na-
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thanson, 2002). For example, injection drug use has become of increasing concern 
because the border region encompasses major drug trafficking routes (Brouwer et 
al., 2006; Bucardo et al., 2005). 

The U.S.–Mexico border extends 62 miles on either side of the 2,000-mile bor-
der between the United States and Mexico (U.S. Department of State, 1986). In 2000, 
the population living in the 48 U.S. counties bordering Mexico was 6.3 million (U.S. 
Census Bureau, 2001a). This region, where the rates of poverty and unemployment 
are high, is one of the most economically disadvantaged areas in the United States 
(U.S. Census Bureau, 2006a). A large number of people live in colonias, which are 
residential areas lacking basic infrastructure such as electricity, access to water, and 
sewer services. Most residents of colonias are Hispanics/Latinos born in the United 
States (Texas Secretary of State, 2008).

More than half (55%) of the Hispanics/Latinos living in the United States. re-
side in the four states that border Mexico (Arizona, California, New Mexico, Texas), 
and the proportion living in counties along the border with Mexico far exceeds the 
national proportion of 12.5% in 2000 (U.S. Census Bureau, 2001a). In the United 
States, Hispanics/Latinos are disproportionately affected by HIV infection. Although 
Hispanics/Latinos accounted for 15% of the U.S. population in the 2006 census 
estimates (U.S. Census Bureau, 2007), 19% of U.S. residents with AIDS that year 
were Hispanic/Latino (Centers for Disease Control and Prevention [CDC], 2008a). 
Although the highest HIV diagnosis rates in 2006 (in 33 states) were those for Blacks 
(not Hispanic/Latino), the second highest rates were for Hispanics/Latinos: 51 HIV 
diagnoses per 100,000 Hispanic/Latino men (three times the rate for White [not 
Hispanic/Latino] men) and 15 HIV diagnoses per 100,000 Hispanic/Latino women 
(five times the rate for White [not Hispanic/Latino] women) (CDC, 2008a).

We examined the characteristics of persons in this region with a diagnosis of 
HIV infection and determined (a) recent trends in HIV diagnosis in the border and 
nonborder region, (b) the association between diagnosis in the border region and a 
short interval (<12 months) between diagnoses of HIV infection and AIDS, and (c) 
survival after diagnosis of AIDS.

METHODS

Using the 2000 revised HIV surveillance case definition (CDC, 1999a), we analyzed 
cases of HIV infection that were diagnosed among adults and adolescents (aged ≥13 
years) in the U.S.–Mexico border region and nonborder region during 2003 to 2006 
and that were reported to the Centers for Disease Control and Prevention CDC 
through June 2007. Data were available from 38 areas that had been conducting 
name-based HIV infection reporting since at least 2003 (long enough for data collec-
tion to stabilize and for adjustment of the data in order to monitor trends). The 38 
areas encompass 33 states (Alabama, Alaska, Arizona, Arkansas, Colorado, Florida, 
Idaho, Indiana, Iowa, Kansas, Louisiana, Michigan, Minnesota, Mississippi, Mis-
souri, Nebraska, Nevada, New Jersey, New Mexico, New York, North Carolina, 
North Dakota, Ohio, Oklahoma, South Carolina, South Dakota, Tennessee, Texas, 
Utah, Virginia, West Virginia, Wisconsin, Wyoming) and five U.S. dependent areas 
(American Samoa, Guam, Northern Mariana Islands, Puerto Rico, and U.S. Virgin 
Islands).

The U.S.–Mexico border region, hereafter referred to as “border region,” con-
sists of 48 counties in four states (Arizona, California, New Mexico, Texas), as de-
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fined by the U.S. Department of Health and Human Services, Health Resources and 
Services Administration (U.S. Department of Health and Human Services, 2007) 
(Figure 1). We defined the nonborder region as U.S. dependent areas and the coun-
ties in the 33 states that do not border Mexico. We defined U.S. born as persons 
whose place of birth was in the continental United States; we excluded persons born 
in the U.S. dependent areas and persons whose place of birth was not reported.

We used the Office of Management and Budget (1997) Revisions to the Stan-
dards for the Classification of Federal Data on Race and Ethnicity to define race/
ethnicity. The term Hispanic or Latino refers to persons who trace their origin or 
descent to Mexico, Puerto Rico, Cuba, Central and South America, and other Span-
ish cultures. 

Demographic Characteristics 
of Persons With HIV Infection

Using data from the 38 areas, we examined sex, age group, place of birth, race/
ethnicity, transmission category, and year of diagnosis among HIV-infected persons 
in the border region (45 counties in Arizona, New Mexico, Texas) and the nonbor-
der region. The HIV transmission categories were (a) male-to-male sexual contact 
(regardless of whether the men also had sex with women), (b) injection drug, (c) 
male-to-male sexual contact and injection drug use, (d) high-risk heterosexual con-
tact (with a sex partner known to have, or to be at high risk for, HIV infection, e.g., 
a man who has sex with men or an injection drug user), (e) all other specified HIV 

FIGURE 1. U.S.–Mexico Border Region
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risk factors (e.g., receipt of HIV-contaminated blood transfusion, blood product, or 
tissue), and (f) no HIV risk factor identified.

We adjusted the number of diagnoses for expected reporting delay (time be-
tween diagnosis and report) (Green, 1998; Karon, Devine, & Morgan, 1990). We 
also adjusted the distribution of diagnoses by transmission category for missing risk 
factor information, based on historical patterns of cases originally reported with no 
risk factor but that were later found to have risk factors and were reclassified into 
the corresponding transmission categories (Green, Karon, & Nwanyanwu, 1992; 
Neal, Fleming, Green, & Ward, 1997).

Trends in HIV Infection Diagnoses
We analyzed trends in the diagnosis of HIV infection among persons whose 

diagnosis was made during 2003–2006 and who resided in the border region (45 
counties in Arizona, New Mexico, and Texas) and the nonborder region. We used 
Poisson regression to calculate the estimated annual percentage change (EAPC) in 
the annual number of diagnoses, by sex, age group, place of birth, race/ethnicity, 
and transmission category, from 2003 through 2006 (Kleinbaum, Kupper, & Muller, 
1988). The significance of a trend was determined by whether the 95% confidence 
interval for the EAPC included .

Annual rates of HIV diagnosis per 100,000 population were calculated by sex, 
age group, and race/ethnicity for the border region and compared with rates in the 
33 states. The population denominators used to compute the rates for the 33 states 
were based on official postcensus estimates for 2003 to 2006 from the U.S. Census 
Bureau (2006b) and bridged-race estimates from the National Center for Health 
Statistics (CDC, 2006). The U.S. dependent areas were excluded from the calcula-
tion of rates because postcensus estimates by race and Hispanic/Latino origin are not 
available for the U.S. dependent areas.

Determinants of a Short HIV-to-AIDS Interval
We defined a short HIV-to-AIDS interval as the diagnosis of AIDS less than 12 

months after the diagnosis of HIV infection. We performed logistic regression analy-
sis to examine associations between a short HIV-to-AIDS interval and characteristics 
(sex, age group, place of birth, race/ethnicity, and transmission category) of persons 
in the border region whose diagnosis of HIV infection was made during 2003 to 
2005. Differences between groups in the proportion of cases with a short interval 
were considered significant if the 95% confidence interval for the adjusted odds ratio 
did not include 1. Formal tests of interaction indicated that sex modified the effect 
of place of birth (p = .002) and race (p = .03) on the probability of concurrent AIDS 
and HIV diagnoses. Therefore, we conducted logistic regression analysis stratified by 
sex. Cases in persons whose month of diagnosis of HIV infection was unknown (n = 
3) were excluded from this analysis.

Survival Time After AIDS Diagnosis
We analyzed survival time after a diagnosis of AIDS among persons whose di-

agnosis of AIDS was made during 1996 to 2004 in 48 counties in four U.S.-Mexico 
border states (Arizona, California, New Mexico, and Texas) and who were reported 
to CDC through June 2007. We used data on deaths that occurred during 1996 to 
2005 and were reported by June 2007. Cases in persons whose AIDS diagnosis and 
death occurred in the same month were assigned a follow-up time of 15 days. We 
used the Kaplan-Meier method to estimate the proportions of persons who survived 
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more than 12 months and the proportions who survived more than 36 months after 
diagnosis (Amato, 1988). We adjusted the data for sex, age group, place of birth, 
race/ethnicity, transmission category, year of diagnosis, and CD4 count at the time of 
diagnosis. We did not adjust for reporting delays or for unknown risk factors.

RESULTS

Demographic Characteristics of Persons 
With HIV Infection

An estimated 4,279 cases of HIV infection were diagnosed among adults and 
adolescents in the border region during 2003 to 2006, accounting for 3% of all cases 
during this period in the 38 areas with name-based HIV infection reporting. Nearly 
half (47%) of HIV infections were diagnosed among Hispanics/Latinos, followed by 
39% among Whites (not Hispanic/Latino) and 10% among Blacks (not Hispanic/
Latino) (Table 1). However, outside the border region, a larger proportion of cases 
(49%) were among Blacks (not Hispanic/Latino), followed by 29% among Whites 
(not Hispanic/Latino), and 20% among Hispanics/Latinos (20%). The transmission 
categories for HIV infection in the border region are distributed as follows: male-
to-male sexual contact (63%), followed by high-risk heterosexual contact (17%), 
injection drug use (14%), and male-to-male sexual contact and injections drug use 
(6%).

Trends in HIV Infection Diagnoses
During 2003 to 2006, the annual number of diagnoses of HIV infection in the 

border region increased significantly (7.8% per year; 95% confidence interval [CI] = 
3.3 to 12.5) (see Table 1). Increases were observed among males (8.2%, CI = 3.3 to 
13.3), particularly among men who have sex with men (MSM), (11.4%, CI = 5.4 to 
17.9). Among females in the border region, HIV diagnoses remained stable (5.2%, 
CI = –5.3 to 16.9); among females in the nonborder region, the number of diagno-
ses decreased (–2.9%, CI = –4.2 to –1.5). Significant changes occurred in some age 
groups: the EAPCs increased among those aged 13 to 29 years and among those 
aged 40 to 49 years. The annual number of diagnoses increased significantly among 
Whites (not Hispanic/Latino) in the border region (7.4%; 95% CI = 0.2 to 15.0) 
and nonborder region (2.3%; 95% CI = 0.9 to 3.6). Among Hispanics/Latinos in the 
border region there was a nonsignificant increase (6.1%; 95% CI = –0.1 to 12.7); the 
number of diagnosis remained stable in the nonborder region (0.4%; 95% CI = –1.3 
to 2.1). However the numbers decreased only among Blacks (not Hispanic/Latino) 
in the nonborder region (–1.4%; 95% CI = –2.4 to –0.4). The annual number of 
diagnoses of HIV infection among foreign-born persons increased significantly in the 
border and nonborder regions. By transmission category, the number of diagnoses 
attributable to injection drug use decreased significantly among males (–5.6%; 95% 
CI = –9.1 to –2.0) and females (–6.3%; 95% CI = –11.0 to –1.2) in the nonborder 
region, but diagnoses attributable to IDU in the border region remained stable.

During 2003 to 2006, in the border region, the annual rate of HIV infection 
diagnoses per 100 000 population increased (not significantly) from 16.2 in 2003 
to 18.6 in 2006 (4.6%; 95% CI = –0.2 to 9.5). Overall, the annual EAPC in the 
nonborder region remained stable (–0.7%; 95% CI = –2.6 to 1.2), but it decreased 
significantly for Blacks (not Hispanic/Latino) (–2.3%; 95% CI = –4.3 to –0.3) and 
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Hispanics/Latinos (–3.6%; 95% CI = –6.1 to –1.1); in the border region, the annual 
rate of infections remained stable (data not shown).

Determinants of a Short HIV-to-AIDS Interval
During 2003 to 2005, a total of 3,090 cases of HIV infection were diagnosed 

among adults and adolescents in the border region: of these, 42% progressed to 
AIDS in less than 12 months. After adjustment for covariates, a short interval was 
significantly more common among foreign-born males than among U.S.-born males 
(Table 2). Likewise, a short interval was more common among male and female His-
panics/Latinos than among male and female Whites (not Hispanic/Latino). Among 
males, a short interval was more common in the injection drug use and high-risk 
heterosexual categories than in the male-to-male sexual contact category.

Survival Time After AIDS Diagnosis
During 1996 to 2004, a total of 12,377 cases of AIDS were diagnosed among 

adults and adolescents in the border region—3.2% of all AIDS cases diagnosed dur-
ing this period in the United States and dependent areas. Of the persons who sur-
vived more than 36 months, a larger proportion were males (Table 3). The propor-
tion who survived more than 36 months decreased with increasing age at the time 
of diagnosis. After 36 months, the smallest proportion of surviving persons were 
American Indians/Alaska Natives, followed by Hispanics/Latinos and Blacks (not 
Hispanic/Latino). The smallest proportion of survivors after 36 months were injec-
tion drug users.

DISCUSSION

Almost half of HIV infections in the border region were diagnosed among Hispan-
ics/Latinos. Previous studies found that HIV-positive Hispanics/Latinos in the bor-
der region reported fear of stigma and fear of disclosure of HIV serostatus (Center 
for Applied Social Research, 2005; Zúñiga, Brennan, Scolari, & Strathdee, 2008). In 
2006, the highest rates of being uninsured were among Hispanics/Latinos (34.1%), 
followed by Blacks (not Hispanic/Latino) (20.5%) and Whites (not Hispanic/Latino) 
(10.8%) (U.S. Census Bureau, 2008). Although lack of health insurance and access 
to care may account for some of the health disparities in the border region, other 
reasons include inadequate community infrastructure, socioeconomic conditions, 
and lack of awareness of health issues (Guo & Phillips, 2006).

The highest proportion of HIV diagnoses were among MSM. The increase in 
the number of diagnoses of HIV infection among MSM is consistent with other re-
ported increases (Hall et al., 2008) and suggests a resurgent epidemic among MSM 
(CDC, 2008; Wolitski, Valdiserri, Denning, & Levine, 2001). Improved treatments 
for HIV disease may have led to changes in belief patterns regarding disease severity 
(Fleming, Wortley, Karon, De Cock, & Janssen, 2000) and consequently to increases 
in the frequency of high-risk sexual behavior among MSM (CDC, 1999b; Ekstrand, 
Stall, Paul, Osmond, & Coates, 1999).

In the nonborder region, the number of cases of HIV infection attributed to 
injection drug use among males and females decreased significantly; in the border 
region, the number did not change. Injection drug use in the border region has be-
come of increasing concern because the region encompasses major drug trafficking 
routes (Brouwer et al., 2006; Bucardo et al., 2005) and mobile populations. Shar-
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ing syringes and other equipment for drug injection is a well-known route of HIV 
transmission, as is the increased risk of HIV through sexual transmission (sex with 
an injection drug user). Studies of IDU along the border are limited; however, several 
studies (Deiss et al., 2008; Patterson et al., 2005) have been conducted in Tijuana, 
Mexico (adjacent to San Diego, California) and Ciudad Juárez, Mexico (adjacent to 
El Paso, Texas). Among male injection drug users, high-risk behaviors such as needle 
sharing, shooting gallery use, and exchange for sex were more likely among males 
who engaged in male-to-male sexual contact and injection drug use than among 
males who did not (Deiss et al., 2008). In a study of female sex workers, three quar-
ters of those in Ciudad Juárez and one quarter of those in Tijuana had injected illegal 
drugs (Patterson et al., 2005).

The results of our analysis confirm reports of increases in HIV diagnosis in the 
border region (Strathdee & Magis-Rodriquez, 2008). The increase in the rate of 
diagnosis may be due to an increased incidence of HIV infection or to an increase 
in HIV testing. However, according to a recent report, HIV testing rates among 
adults during 2001 to 2006 remained flat: in 2006, the proportion who had ever 
been tested was 40.4% (CDC, 2008b). However, data specific to HIV testing in the 
border region are not available.

Mobility of populations provides the potential for cross-border transmission 
of HIV. In a study of young Latino MSM at the San Diego–Tijuana border, 75% 
of MSM in San Diego and 46% of MSM in Tijuana reported having had male sex 
partners from across the border (California Department of Health Services, 2006). 
Of the young Latino MSM in this study, 35.2% in San Diego and 20.1% in Tijuana 
were HIV infected; of these, 75% of HIV-infected males from San Diego and more 
than 50% from Tijuana had been unaware that they were HIV-positive. 

A short HIV-to-AIDS interval may indicate that testing was delayed until late 
in the course of HIV disease, when symptoms are likely to have developed. It also 
may reflect inadequate care and treatment. Our results show that the proportion 
of persons with a short interval is larger in the border region than elsewhere in 
the United States (CDC, 2008a). Among males, the number with a short interval 
increased with age, which may be explained by the fact that HIV disease tends to 
progress more rapidly among older persons (Pezzotti et al., 1996). Another possible 
explanation is that older persons are assumed not to be at risk and therefore are 
not the focus of testing programs. A short interval varied by place of birth and was 
more common among Hispanics/Latinos than among Whites (not Hispanic/Latino), 
consistent with other studies (CDC, 2008a; Espinoza, Hall, Selik, & Hu, 2008). 
This racial/ethnic difference may reflect differing testing behaviors among Hispanics/
Latinos compared with persons of other race/ethnicities. Historically, Hispanics/La-
tinos, compared with Whites (not Hispanic/Latino), have had less access to general 
medical treatment and prevention services (U.S. Department of Health and Human 
Services, 2000). The barriers of language and lack of health insurance, both of which 
affect care, may be more prevalent among Hispanics/Latinos living at the border.

Our findings, consistent with those of other studies, were that survival after a 
diagnosis of AIDS was shorter for Hispanics/Latinos than for Whites (not Hispanic/
Latino) (Hall, McDavid, Ling, & Sloggett, 2006). Hispanics/Latinos are more likely 
to be uninsured; in turn, those who are uninsured are more likely to delay or not 
receive medical care because of cost (Inungu, 2002; Turner et al., 2000). However, 
other studies have reported that the survival of Hispanics/Latinos is similar to that of 
Whites (not Hispanic/Latino) (Lee, Karon, Selik, Neal, & Fleming, 2001).
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Our data are subject to at least three 
limitations. First, HIV diagnoses from 
some states are not included in the data. 
Although our data are from the largest 
set of population-based data on persons 
with HIV infection, the 33 states and de-
pendent areas used in this analysis may 
not be representative, as they reported 
only 65% of all AIDS cases diagnosed 
among adults and adolescents in the 
United States and dependent areas dur-
ing 2003 to 2006. The lack of data from 
California, an important border state 
with high AIDS morbidity, results in an 
underrepresentation of cases among per-
sons living in the border region. How-
ever, the U.S. border population of Ari-
zona, New Mexico, and Texas in 2006 
constituted 60.6% of the total border 
population and 67.7% of the Hispanic/
Latino border population. Second, the 
assumptions on which we based the re-
classification of the transmission catego-
ry of cases reported without risk factors 
may no longer be valid: these assump-
tions are being reevaluated. However, 
limited studies have indicated an under-
estimation of the number of cases attrib-
uted to high-risk heterosexual contact 

(McDavid et al., 2006). Lastly, detailed 
information about the HIV-related be-
havioral risk factors of sex partners of 
HIV-infected persons is limited, reducing 
the usefulness of the surveillance data in 
evaluating the effect of sexual behavior 
on HIV transmission. 

In summary, the number of HIV 
diagnoses in the border region has in-
creased, adding to the burden of disease 
in a poor and medically underserved 
region. Prevention programs should in-
clude increased access to HIV testing 
and effective linkages to care and treat-
ment services for those with a positive 
HIV test. Hispanics/Latinos are dispro-
portionately affected by HIV infection, 
which underscores the importance of 
tailoring HIV prevention efforts to ad-
dress the important cultural and behav-
ioral characteristics of Hispanics/Latinos 
in this region. To decrease the incidence 
of HIV disease it will be necessary to 
develop prevention and education pro-
grams specific to Hispanics/Latinos in 
the border region and to target limited 
resources to those at high risk for HIV 
infection.
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