
Wisconsin Medical Journal 2007 • Volume 106, No. 7380

WISCONSIN MEDICAL JOURNAL

Racial and Ethnic Disparities 
in AIDS Incidence: An Examination 

of Milwaukee, Wisconsin, 1990-2000
Eric N. Reither, PhD; Sang Lim Lee, MA

Author Affiliation: Department of Sociology, Social Work and 
Anthropology, Utah State University (Reither, Lee).
Corresponding Author: Eric Reither, PhD, Utah State University, 
Department of Sociology, Social Work and Anthropology, Logan 
UT 84322-0730; phone 435.797.1217; fax 435.797.1240; e-mail  
eric.reither@usu.edu.

ABSTRACT
Context: Public health agencies have identified the 
elimination of health disparities as a major policy ob-
jective.

Objectives: The main goals of this study were to as-
sess the magnitude of racial/ethnic disparities in rates of 
Acquired Immune Deficiency Syndrome (AIDS) inci-
dence in the metropolitan statistical area of Milwaukee, 
Wis, and determine how those disparities have changed 
over the period 1990-2000.

Methods: Incidence rates were calculated using data 
from the AIDS Public Information Data Set (numera-
tors) and US Census Bureau (denominators). Rates of 
AIDS incidence were produced for broad demographic 
groups (eg, Hispanics) in Milwaukee. In addition, age-
standardized incidence rates were produced for groups 
defined by age, sex, and race/ethnicity, permitting care-
ful examination of trends in racial/ethnic disparities.

Results: In Milwaukee’s general population, AIDS in-
cidence dropped from 7.6 per 100,000 in 1990 to 6.4 
per 100,000 in 2000—a decline of over 15%. AIDS in-
cidence rates also dropped for Hispanics (-41.0%) and 
non-Hispanic whites (-52.1%), but climbed among 
non-Hispanic blacks (51.1%). Disparities in AIDS inci-
dence between non-Hispanic blacks and non-Hispanic 
whites increased between 136% (young adult males) 
and 428% (young adult females) over the period.

Conclusion: Despite progress in reducing rates of AIDS 
incidence in Milwaukee’s general population, racial/
ethnic disparities widened substantially between 1990 
and 2000.

INTRODUCTION
At the turn of the 21st century, the Wisconsin 
Department of Health and Family Services (DHFS) 
identified the elimination of health disparities as 1 of 
3 major policy objectives.1 Research has affirmed the 
importance of this objective, as socioeconomic and ra-
cial/ethnic disparities in morbidity and premature mor-
tality have widened in many parts of the United States, 
including Wisconsin.2-4

Combating the Acquired Immune Deficiency 
Syndrome (AIDS) epidemic is another high priority 
for the Wisconsin public health community. The rapid 
spread of Human Immunodeficiency Virus (HIV) in 
the 1980s led researchers at the Wisconsin Division of 
Health to project between 9328 and 13,975 new HIV 
infections in Wisconsin over the period 1990 - 1999.5 
The number of new HIV infections actually reported 
over this period was 5371—far fewer than expected.3 
Progress in reducing the incidence of HIV during the 
1990s is testament to the efficacy of public health initia-
tives, including prevention programs supported by the 
Wisconsin DHFS.6,7

Unfortunately, despite progress toward slowing the 
spread of HIV, racial/ethnic disparities in incident cases 
of HIV widened in Wisconsin during the 1990s.3 This 
paper adds to existing knowledge about the HIV/AIDS 
epidemic in Wisconsin by examining rates of AIDS in-
cidence in the metropolitan statistical area (MSA) of 
Milwaukee between 1990 and 2000, with a particular 
focus on patterns of racial/ethnic disparities. As the 
largest and most diverse urban center in the state of 
Wisconsin, Milwaukee is well suited for such an inves-
tigation.

METHODS
Data from the AIDS Public Information Data Set 
(APIDS)8 and the US Census Bureau9 were used to es-
timate AIDS incidence rates between 1990 and 2000 for 
various demographic groups in the MSA of Milwaukee, 
Wis. We utilized a weighting variable (adjwgt) included 
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in APIDS that accounts for reporting delays, thus mini-
mizing the possibility of underestimating incident AIDS 
diagnoses. To increase the stability of our estimates for 
a given year (eg 1990), we accumulated AIDS diagnoses 
over a period of 3 years (eg 1989-1991), then divided by 
3 to produce annualized incidence rates. Weighted esti-
mates affected only the final period of observation (ie 
1999-2001), increasing the number of AIDS diagnoses 
from 313 to 323.8

In 1993, the CDC expanded the surveillance case 
definition for AIDS to include immunological criteria 
(eg <200 CD4+ T-lymphocytes/uL) and 3 new clinical 
conditions (pulmonary tuberculosis, recurrent pneu-
monia, and invasive cervical cancer).10 Although the 
new definition was retroactively applied, it did not re-
sult in substantially more AIDS diagnoses until 1993, 
at which time the AIDS incidence curve in the United 
States became temporarily distorted.11 This distortion 
had essentially disappeared by 1996, suggesting that 
AIDS estimates for 1990 and 2000 are broadly compa-
rable. Nevertheless, for selected analyses we identified 
whether AIDS diagnoses fit either pre-1993 or current 
surveillance definitions to estimate the impact of the ex-
panded case definition on trends in AIDS incidence in 
Milwaukee.

In correspondence to rate numerators, rate denomi-
nators were derived for demographic groups classified 
by age, sex and race/ethnicity. In 2000, the US Census 
permitted multiracial classifications. To produce popu-
lation estimates for non-Hispanic Whites, non-Hispanic 
Blacks and Hispanics in 2000, we adopted the fractional 
approach outlined by Allen and Turner12 to apportion 
multiracial individuals in Milwaukee to these racial/eth-
nic categories. Also, because 1990 US Census data pre-
sented in American FactFinder do not distinguish race 
from ethnicity in age- and sex-specific tables, we derived 
non-Hispanic white and non-Hispanic black popula-
tions by estimating (and subsequently subtracting) the 
number of Hispanic individuals in these groups. Finally, 
we estimated the size of demographic subgroups in 1995 
by using a cohort-based interpolation method,13 which 
assumed a geometric rate of growth (or decline) for each 
cohort between 1990 and 2000. That is:

           , and
            

                                                            ,
where r represents the geometric rate of growth between 
1990 and 2000 and T

kjin ,, represents the population for 
sex i, race/ethnic group j and age group k at time T. 

Data from APIDS and the US Census Bureau were 
managed and analyzed in SPSS 15.014 and Microsoft 
Excel.15 The analyses proceeded in 2 stages. First, to 
provide an assessment of general progress, AIDS inci-
dence rates were calculated for all of Milwaukee and 
broad demographic groups (eg women) in 1990 and 
2000. Second, to generate a clearer picture of trends in 
racial/ethnic disparities, AIDS incidence rates for non-
Hispanic whites and non-Hispanic blacks were strati-
fied by sex and age in 1990, 1995, and 2000. The latter 
analyses omitted children, older adults, and Hispanics 
due to a relatively small number of AIDS cases in these 
groups. To minimize the influence of changing age 
structures on estimated trends in racial/ethnic dispari-
ties in AIDS incidence, the stratified analyses were age-
standardized according to the 1990 non-Hispanic white 
population.13

In our subsequent discussion of these analyses, we 
sought to situate Milwaukee in a national context. 
Consequently, selected analyses were replicated for 
the United States in 1990 and 2000. Rates of AIDS in-
cidence for the United States include all 50 states and 
the District of Columbia, but not territories (eg Puerto 
Rico). Unfortunately, APIDS does not provide AIDS 
data for individual states or cities with populations less 
than 500,000, making it impossible to replicate these 
analyses for either Wisconsin or other urban centers in 
the state (eg Madison).

RESULTS
In Milwaukee’s general population, AIDS incidence 
rates declined by 15.3% between 1990 and 2000—from 
7.5 per 100,000 in 1990 to 6.4 per 100,000 in 2000 (see 
Table 1). Declining incidence rates were also observed 
among all demographic groups except females, midlife 
adults, and non-Hispanic blacks. Females between 
the ages of 20 and 64 experienced the largest increase 
(137.5%) over this period, although it is worth noting 
that males of similar age continue to experience sub-
stantially higher rates of AIDS incidence. Among non-
Hispanic blacks, AIDS incidence increased from 15.6 
to 23.5 per 100,000—an increase of 51.1%. In 1990, the 
rate of AIDS incidence among non-Hispanic blacks was 
about even with Hispanics, but 2.6 times higher than 
non-Hispanic whites. By 2000, non-Hispanic blacks ex-
hibited a rate that was 2.6 times higher than Hispanics 
and 8.1 times higher than non-Hispanic whites.

To probe this increasing disparity in more detail, 
trends in AIDS incidence rates among non-Hispanic 
blacks and non-Hispanic whites were compared while 
holding sex and age constant. In Milwaukee’s popula-
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tion of young adult (20-34) males, both non-Hispanic 
whites and non-Hispanic blacks experienced a gen-
eral decline in AIDS incidence rates between 1990 and 
2000, in spite of a massive increase in 1995 among non-
Hispanic blacks (Figure 1). As the figure suggests, this 
increase was strongly influenced by the 1993 change in 
diagnostic criteria. Consistent with national data, this 
distortion of the AIDS incidence curve had resolved 
by 2000. However, despite improvements within both 
groups, racial/ethnic disparities widened over this pe-
riod. In 1990, the rate of AIDS incidence for young 
adult males was 4.2 times higher among non-Hispanic 
blacks than non-Hispanic whites. By 2000, this rate 
ratio was 9.9—an increase of 136%.

Similarly, racial/ethnic disparities widened substan-
tially between 1990 and 2000 for midlife adult (40-64) 
males, young adult females and midlife adult females 
(see Figure 1 and Figure 2). To illustrate, in 1990 the rate 
of AIDS incidence for young adult females was 5.8 times 
higher among non-Hispanic blacks than non-Hispanic 
whites. Just 10 years later, this rate ratio was 30.6—an 
increase of 428%. However, unlike young adult non-
Hispanic black males, midlife adult non-Hispanic black 
males and both groups of non-Hispanic black females 
experienced higher rates of AIDS incidence in 2000 than 
in 1990. The incidence rate among midlife non-Hispanic 
black males climbed 102%, from 37.6 per 100,000 in 
1990 to 75.9 per 100,000 in 2000. Unfortunately, neither 
young nor midlife adult non-Hispanic black females 

Table 1.  AIDS Incidence Rates (per 100,000) Among Major Demographic Groups in Milwaukee, Wis, 1990-2000

 1990* 2000* Percent Change*

General Population 7.6 (12.0) 6.4 (11.3) -15.3 (-5.2)

Sex

Male 14.1 (23.4) 9.8 (16.4) -30.2 (-30.0)
Female 1.5 (2.2) 3.2 (5.3)  112.4 (137.5)

Age†

Children (0-19) 0.3  0.1 -72.0
Young adult (20-34) 14.1  9.2 -35.0
Midlife adult (40-64)  9.0 10.3  14.4
Mature adult (65+) 0.9  0.3 -64.6

Race/Ethnicity

Non-Hispanic white 6.0 (9.6)  2.9 (4.8) -52.1 (-50.3)
Non-Hispanic black 15.6 (29.5) 23.5 (43.4) 51.1% (47.4)
Hispanic 15.5 (30.8) 9.1 (16.6) 41.0% (-46.0) 

*Figures in parentheses include only adults aged 20-64; figures to the left of parentheses include all age groups. While percent 
change figures are correct, they do not correspond neatly to incidence rates shown here due to rounding.
†The age category 35-39 is omitted because missing data are included in this group. However, given the high probability that indi-
viduals in this category are between 20 and 64 years of age and the considerable underestimation of AIDS incidence among adults 
aged 20-64 when the category 35-39 is excluded, we retained this category in calculations of  AIDS incidence among adults aged 
20-64.

fared any better, increasing by 113% and 463%, respec-
tively, over this period. The only group of non-Hispanic 
whites to experience rising AIDS incidence was midlife 
females, who increased from 0.4 per 100,000 in 1990 to 
0.8 per 100,000 in 2000—a relative increase of 100% de-
spite being a fairly small gain in absolute terms.

DISCUSSION
Federal and state agencies have identified the elimina-
tion of health disparities as a top public health prior-
ity.1,16 These calls to action are timely in their impor-
tance, as evidenced by research showing that health 
disparities have widened in recent decades.2-4 Our inves-
tigation adds to this body of research by demonstrating 
that racial/ethnic disparities in rates of AIDS incidence 
widened substantially in Milwaukee, Wis over the final 
decade of the 20th century. Specifically, this study made 
the unsettling discovery that the disparity in AIDS inci-
dence between non-Hispanic Blacks and non-Hispanic 
Whites—which was already quite large in 1990—more 
than tripled between 1990 and 2000. Among certain 
demographic subgroups such as young adult females, 
disparities in AIDS incidence between non-Hispanic 
Whites and non-Hispanic Blacks widened to an even 
greater extent.

Clearly, widening disparities in HIV and AIDS 
pose a significant challenge to the objectives set forth 
in Healthiest Wisconsin 2010.1 However, this should 
not obscure important progress that has been made in 
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Figure 1.  Racial disparities in AIDS incidence rates among 
young (20-34) and midlife (40-64) adult males, Milwaukee, 
Wis, 1990-2000.
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Figure 2.  Racial disparities in AIDS incidence rates among 
young (20-34) and midlife (40-64) adult females, Milwaukee, 
Wis, 1990-2000. Incidence rates are based on fewer than 5 
cases for non-Hispanic white young adult females in 2000 and 
non-Hispanic white midlife adult females in 1990. Trends in 
AIDS incidence for these groups should be interpreted with 
caution.

combating the AIDS epidemic. Between 1990 and 2000, 
the rate of AIDS incidence declined in Milwaukee, both 
in the general population and in many important de-
mographic groups—including males, children and ado-
lescents, young adults, mature adults, non-Hispanic 
Whites, and Hispanics. Moreover, the disparity in AIDS 
incidence between males and females in Milwaukee de-
clined by about 66% over this period, although it should 
be noted that this reduction was caused in part by rising 
incidence rates among females.

Our analyses of APIDS data for the United States 
revealed that Milwaukee is part of broader national 
trends (results not shown). Between 1990 and 2000 in 
the United States, rates of AIDS incidence declined in 
the general population and among certain demographic 
groups—including males, non-Hispanic Whites, 
Hispanics, and persons aged 34 and under—just as they 
did in Milwaukee. Moreover, increasing rates of AIDS 
incidence were observed among females and non-
Hispanic Blacks, both in Milwaukee and the United 
States.

But despite similarities between Milwaukee and the 
rest of the nation, there are some notable differences to 
consider. First of all, it is important to recognize that 
AIDS incidence rates in Milwaukee are well below 
those found nationwide. As of 2000, the overall rate of 
AIDS incidence in the United States (14.6 per 100,000) 
was over twice that in Milwaukee (6.4 per 100,000). In 
terms of AIDS incidence, Milwaukee also compares fa-
vorably to major MSAs such as Los Angeles (16.9 per 
100,000), Chicago (22.9 per 100,000), and New York 
(68.1 per 100,000).17 Second, although rates of AIDS in-
cidence are relatively low among women in Milwaukee, 
they increased more quickly between 1990 and 2000 in 
Milwaukee (up 137.5%) than in the United States (up 
43.6%). Third, it is of particular importance for the 
present investigation to note that AIDS incidence rates 
increased at a faster pace among non-Hispanic Blacks 
in Milwaukee (up 51.1%) than among non-Hispanic 
Blacks nationwide (up 8.3%). Should these trends con-
tinue, AIDS incidence rates among non-Hispanic Blacks 
in Milwaukee (23.5 per 100,000 as of 2000) could soon 
resemble incidence rates found among non-Hispanic 
Blacks in the United States (58.9 per 100,000 as of 2000). 
When combined with the finding that AIDS incidence 
rates declined by 52% over this period among non-
Hispanic Whites in both Milwaukee and the United 
States, these figures make it clear that racial disparities 
in AIDS incidence widened more rapidly in Milwaukee 
than in the nation as a whole.

This study had various limitations. First, APIDS 
data do not extend past 2002, making it impossible to 

investigate more recent trends in racial/ethnic dispari-
ties in AIDS incidence. Second, although this may be 
considered good fortune rather than a limitation, there 
was an insufficient number of Hispanics in Milwaukee 
with incident AIDS diagnoses to permit refined analy-
sis by age and sex. Consequently, it was not possible 
to compare trends among specific groups of Hispanics 
(eg young adult females) to trends among their non-
Hispanic Black and White counterparts. Third, because 
APIDS data do not include indicators of socioeconomic 
status (SES), it was not possible to disentangle race/eth-
nicity from potential confounders such as education 
and income. Typically, research on racial/ethnic health 
disparities—including research on HIV/AIDS—has 
found that controlling for SES may attenuate but does 
not eliminate racial/ethnic disparities.18-20 Fourth, there 
is a large and increasing share of missing data on mode 
of transmission in APIDS, making it difficult to esti-
mate what forms of HIV transmission might account 
for shifting patterns of AIDS incidence in Milwaukee.

Several mechanisms could be responsible for increas-
ing disparities in AIDS incidence between non-Hispanic 
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Blacks and non-Hispanic Whites in Milwaukee. Race/
ethnicity is associated with markers of SES such as in-
come, which has become less equitably distributed in 
Wisconsin in recent decades.21 Widening income in-
equality between racial/ethnic groups could exacerbate 
differences in HIV exposure through high-risk activi-
ties such as unprotected intercourse and intravenous 
drug use. Insufficient income could also limit access to 
key medical treatments such as highly active antiret-
roviral therapy (HAART), thus delaying progression 
from HIV to AIDS longer for economically advantaged 
racial/ethnic groups. In addition, recent studies have 
found that non-Hispanic Blacks in the United States 
are less knowledgeable about medical treatments18 and 
less likely to receive appropriate medical care for HIV19 
than non-Hispanic Whites, even after controlling for 
factors such as education and income. Additional evi-
dence on the importance of non-economic factors is 
gleaned from the present study, which found different 
trajectories of AIDS incidence for Hispanics and non-
Hispanic Blacks, in spite of socioeconomic conditions 
that tend to be reasonably similar.

Although the elimination of racial/ethnic dispari-
ties in AIDS incidence seems unlikely without broad 
societal change, opportunities exist for clinicians and 
the public health community in Wisconsin to contrib-
ute toward their reduction. For example, Kelly cites 
strategies clinicians can adopt (eg threat sensitization 
and positive reinforcement) to educate and motivate 
members of vulnerable groups.22 Physicians can also 
take measures to ensure that disadvantaged patients—
particularly non-Hispanic Blacks—are aware of HIV 
treatment options that may delay the onset of AIDS. 
Broader public health strategies could also be devel-
oped to encourage HIV prevention and HIV/AIDS 
treatment among non-Hispanic Blacks in Milwaukee. 
Appropriate modification of the community-level inter-
vention model developed by researchers at the Center 
for AIDS Intervention Research (CAIR)22—which re-
lies upon well-liked “opinion leaders” to convey public 
health messages—seems like a potentially promising ap-
proach. Although widening racial/ethnic disparities in 
AIDS incidence are disheartening, they are no cause for 
fatalistic assessments. As shown by ominous HIV pro-
jections that failed to materialize, concerted effort from 
clinicians and the public health community can yield 
substantial and even surprising improvements in HIV/
AIDS trends. This encouraging lesson of recent history 
should help energize Wisconsin’s stakeholders as they 
continue their efforts toward achieving the important 
goals outlined in Healthiest Wisconsin 2010.
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