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Persistent Racial/Ethnic Disparities

in AIDS Diagnosis Rates Among People
Who Inject Drugs in U.S. Metropolitan
Areas, 1993-2007

ENRrIQUE R. POUGET, PHD? ABSTRACT
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BARBARA TEMPALSKI, PHD? Objectives. We estimated race/ethnicity-specific incident AIDS diagnosis rates

HannaH L.F. CoOPER, ScDP (IARs) among people who inject drugs (PWID) in U.S. metropolitan statistical
H. IrENE HALL, PHD® areas (MSAs) over time to assess the change in disparities after highly active
X1aoHoNG Hu, MS¢ antiretroviral therapy (HAART) dissemination.

SAMUEL R. FRiEDMAN, PHD?

Methods. We compared IARs and 95% confidence intervals (Cls) for black/
African American and Hispanic/Latino PWID with those of white PWID in 93 of
the most populous MSAs. We selected two three-year periods from the years
immediately preceding HAART (1993-1995) and the years with the most recent
available data (2005-2007). To maximize stability, we aggregated data across
three-year periods, and we aggregated data for black/African American and
Hispanic/Latino PWID for most comparisons with data for white PWID. We
assessed disparities by comparing IAR 95% Cls for overlap.

Results. IARs were significantly higher for black/African American and Hispanic/
Latino PWID than for white PWID in 81% of MSAs in 1993-1995 and 77% of
MSAs in 2005-2007. MSAs where disparities became non-significant over time
were concentrated in the West. Significant differences were more frequent in
comparisons between black/African American and white PWID (85% of MSAs

in 1993-1995, 79% of MSAs in 2005-2007) than in comparisons between
Hispanic/Latino and white PWID (53% of MSAs in 1993-1995, 56% of MSAs in
2005-2007). IARs declined modestly across racial/ethnic groups in most MSAs.

Conclusions. AIDS diagnosis rates continue to be substantially higher for
black/African American and Hispanic/Latino PWID than for white PWID in most
large MSAs. This finding suggests a need for increased targeting of prevention
and treatment programs, as well as research on MSA-level conditions that may
serve to maintain the disparities.
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Together, non-Hispanic black people/African Ameri-
cans (hereafter, black people) and Hispanic or Latino
people (hereafter, Hispanic people) are estimated to
comprise about half of the population of people who
inject drugs (PWID) in the U.S.,' but they comprise
about three-quarters of PWID who have been diagnosed
with acquired immunodeficiency syndrome (AIDS).?
Harm-reduction programs are believed to have been
partly responsible for reducing human immunodefi-
ciency virus (HIV) transmission among PWID since
the 1980s,” and highly active antiretroviral therapy
(HAART) has greatly reduced rates of progression to
AIDS.* These benefits, however, may not have spread
evenly across racial/ethnic groups and localities.
Racial/ethnic disparities in AIDS diagnosis rates may
reflect disparities in HIV incidence, progression to
AIDS among people who are HIV-positive, and time
to diagnosis among people living with AIDS.’

From a fundamental cause perspective, racial/
ethnic AIDS incidence disparities reflect underlying
differences in social conditions and access to resources,
including HIV prevention and treatment.® These dis-
parities can include proximal factors, such as access to
harm-reduction programs and high-quality health care,
and more distal factors, such as risk of incarceration
and potential exposure to HIV from living in neighbor-
hoods with high HIV prevalence.” The social conditions
that link race/ethnicity to HIV/AIDS risk act through
multiple mechanisms, so that attempts to reduce dis-
parities by eliminating one mechanism may fail because
other mechanisms remain. The fundamental cause
perspective suggests that improvements in treatment
and prevention are likely to benefit white people more
than black or Hispanic people, potentially maintaining
or amplifying disparities over time.**?

Nationally, there is evidence of decline in racial/
ethnic disparities in HIV or AIDS diagnosis in the U.S.
across risk groups. The magnitude of black-white and
Hispanic-white AIDS diagnosis disparities declined
significantly from 2000 to 2009, except for adolescent
and young adult males (aged 13-24 years).’ From 2001
to 2004, the rate of HIV diagnosis declined by 6.8%
annually among black people and by 4.7% among His-
panic people, but increased by 1.4% annually among
white people.'” In an analysis of 2007 HIV surveillance
data, black-white and Hispanic-white disparities in large
urban areas were greatest in the Northeast, South, and
Midwest."" Results of that study suggest that changing
HIV disparities may be related to changing trends in
HIV incidence by risk category regardless of race/
ethnicity, and contacts among risk groups and racial/
ethnic groups over time.

Assessing disparities in AIDS diagnoses in specific

geographic areas can help us study the fundamental
causes of the disparities. Some of the mechanisms
linking race/ethnicity to AIDS act outside of the direct
control of individuals. For example, living in an area
where HIV treatment is unavailable or is of poor quality
can impact everyone in the area who is HIV-positive
and is difficult to contend with individually, short of
moving to an area with better treatment options. Area-
specific AIDS prevalence rates reflect the accumulation
of individual risk behaviors, the concentration of HIV
in sex and injection networks, the social conditions in
the area that affect risk behaviors, and HIV and drug
use treatment and prevention programs.'"'? By com-
paring racial/ethnic differences in area-specific AIDS
incidence rates across time, we can indirectly assess
the system of mechanisms linking race/ethnicity and
AIDS risk and identify where conditions are improv-
ing or worsening. Concurrently, data on changes in
area-level racial/ethnic disparities can be used to more
completely identify and understand those mechanisms.

To assess changes in racial/ethnic disparities,
we compared new (incident) AIDS diagnosis rates
(IARs) for black and Hispanic PWID with those of
non-Hispanic white (hereafter, white) PWID in U.S.
metropolitan areas over time.

METHODS

To calculate IARs, we obtained yearly data on the
number of incident AIDS diagnoses and the number of
PWID living with AIDS stratified by racial/ethnic group
from 1993-2007 for 94 of the most populous U.S. MSAs.
We used the MSA as the unit of analysis because MSAs
are likely to reflect social and economic integration
among resident injection drug users (IDUs)."* MSAs
represent socially and economically integrated entities
comprising contiguous counties that contain a central
city of =50,000 people.'

The AIDS data were drawn from a complete count
of new AIDS diagnoses reported to the Centers for
Disease Control and Prevention (CDC). They were
not subject to sampling error but were subject to ran-
dom variation and may contain nonsampling error
related to incomplete reporting and misclassification
of transmission risk or of race/ethnicity. This error
can have a greater impact where the data are sparse.
Some MSAs in our study reported few AIDS diagnoses
among PWID in some years, particularly when stratified
by race/ethnicity. To minimize the potential impact
of nonsampling error, we compared aggregated data
from 1993-1995 (the three years immediately preced-
ing HAART dissemination) with aggregated data from
2005-2007 (the three years with the most recent data).
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For each three-year period in each MSA, we calculated
diagnosis rates by dividing the number of PWID AIDS
diagnoses by the estimated number of PWID at risk
for AIDS.

The estimated yearly numbers of PWID of each
racial/ethnic group in each MSA have been developed
in a series of studies, using multiple data sources to
account for difficulties in assessing this hard-to-reach
population."'""* These sources included data from
published national and MSA-specific research studies,
and data on HIV counseling and testing, drug treat-
ment, arrests for heroin and cocaine possession, and
new AIDS diagnoses, adjusted for HIV prevalence.
Although these PWID population estimates show strong
consistency with external validators (i.e., deaths due
to hepatitis C and drug poisoning), it is important
to note that they contain error and may be biased to
underrepresent PWID who did not interact with the
health-care or criminal justice systems.! PWID living
with AIDS were excluded from the denominators to
calculate IARs for the PWID populations at risk for
AIDS. For the purposes of this study, PWID at risk for
AIDS could be HIV-infected or HIV-uninfected. We
combined black and Hispanic PWID data for most
comparisons with white PWID to minimize the exclu-
sion of MSAs with no AIDS diagnoses among black or
Hispanic PWID in either time period from the analysis.
Hispanic PWID could be of any race.

To facilitate comparisons, we calculated 95%
confidence intervals (CIs) for each IAR. For analytic
purposes, the number of AIDS diagnoses that actu-
ally occurred can be viewed as one of a large series
of possible results that could have occurred under
the same or similar conditions. As infrequent events,
AIDS diagnoses can be considered as occurring in a
Poisson-distributed function. Under this assumption,
we calculated IAR 95% ClIs using standard formulas
when there were =100 diagnoses, and using tabled
values when there were <100 diagnoses.?>*' The 95%
ClIs reflect the range of IARs that could have occurred
under the same or similar conditions 95 times out of
100. These CIs are based on estimates that reflect only
random variation in the numerator and not error in
the denominator PWID population estimates.

We considered various methods for assessing change
in IAR disparities, including comparing absolute and
relative differences in IAR values and ratios.?*** The
choice of disparity measurement can affect the inter-
pretation of results.?*** Most absolute change measures
(e.g., rate differences) were sensitive to high IARs in
the early period so that disparities appeared to decrease
simply because the overall rates declined. Conversely,
relative measures (e.g., rate ratios [RRs]) were sensi-

tive to small values, so that disparities appeared to vary
greatly in MSAs with small but changing numbers of
diagnoses.

One method for comparing area-level rates for
important differences is to compare Cls for overlap. If
the CIs do not overlap, the difference can be consid-
ered significant at the 95% level.?"® Comparing IAR
ClIs for overlap is an absolute comparison that takes
into account the precision of the IARs. We chose to
focus on the CI overlap method because our main
interest was in the frequency of important disparities.

We calculated TARs and their respective 95% CIs
for each MSA, time period, and racial/ethnic group.
IARs are scaled (multiplied by 10,000) for presenta-
tion. To provide information on the magnitude of the
disparities, we calculated IAR ratios (relative risks) by
dividing the combined black/Hispanic PWID IAR by
the white PWID IAR. We compared the frequency of
IAR disparities by region (Northeast, South, Midwest,
and West) to summarize their geographic distribution.

Data from 93 MSAs were included in the analy-
sis. One MSA (San Juan-Bayamon, Puerto Rico) was
excluded because virtually all PWID diagnoses were
among Hispanic people. In the 2005-2007 period,
racial/ethnic comparisons were not made in two
additional MSAs (Ann Arbor, Michigan, and Ventura,
California) because no incident AIDS diagnoses were
reported among white PWID. IARs for black PWID
were not calculated for two MSAs in 2005-2007 because
there were no diagnoses reported among them. IARs
were not calculated for Hispanic PWID in five MSAs
in 1993-1995 and in two MSAs in 2005-2007 for the
same reason. IARs for PWID who reported Asian,
American Indian/Alaska Native, and Native Hawaiian/
other Pacific Islander race/ethnicity were not analyzed
because the numbers of diagnoses were too small.

RESULTS

Racial/ethnic group-specific IARs, 95% Cls, and IAR
ratios comparing the combined black/Hispanic PWID
group with white PWID for both time periods in each
MSA are presented in the Table. There were modest
declines in JARs among all three racial/ethnic groups
in most MSAs. IARs were significantly greater for black/
Hispanic than for white PWID in 81% of MSAs (75
of 93) in 1993-1995 and 77% of MSAs (70 of 91) in
2005-2007. Of the 75 MSAs with significant disparities
in 1993-1995, disparities remained significant in 65
MSAs in 2005-2007; there were no longer significant
disparities in nine MSAs and disparities were not com-
puted in one MSA (Ann Arbor). Of the nine MSAs
where there were no longer significant disparities over
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time, the change reflected a reduction in IARs for
black/Hispanic relative to white PWID in seven MSAs:
Fresno, California; Honolulu, Hawaii; Sacramento,
California; Salt Lake City-Ogden, Utah; San Diego,
California; San Francisco, California; and Tacoma,
Washington. The change in Akron, Ohio, reflected a
greater increase in IARs for white PWID relative to the
increase for black/Hispanic PWID, while the change in
Indianapolis, Indiana, reflected a wider CI for black/
Hispanic PWID in 2005-2007. Of the 18 MSAs where
IARs were not significantly different between black/
Hispanic and white PWID in 1993-1995, IARs were
significantly different in five MSAs in 2005-2007 (an
IAR was not computed for Ventura). These changes
reflected an increase in IARs for black/Hispanic PWID
in Columbus, Ohio, and Knoxville, Tennessee, and a
greater decrease for white than for black/Hispanic
PWID in Denver, Colorado; Grand Rapids/Muskegon/
Holland, Michigan; and Tucson, Arizona.

IAR ratio values comparing the combined black/
Hispanic PWID group with white PWID were mostly
quite large across both time periods, although the
highest values tended to be in MSAs with relatively
fewer diagnoses. In MSAs where black/Hispanic IARs
were significantly higher than those for white PWID
in 1993-1995, IAR ratios were above 2.0 in 97% and
above 10.0 in 5% of the MSAs. In MSAs where black/
Hispanic IARs were significantly higher than those for
white PWID in 2005-2007, IAR ratios were above 2.0
in 98% and above 10.0 in 28% of the MSAs.

We also compared black and Hispanic PWID IARs
separately with white PWID IARs across time. IARs for
black PWID were significantly greater than those for
white PWID in 85% of MSAs (79 of 93) in 1993-1995
and in 79% of MSAs (71 of 90) in 2005-2007. IARs for
Hispanic PWID were significantly greater than those for
white PWID in 53% of MSAs (47 of 88) in 1993-1995
and in 56% of MSAs (50 of 89) in 2005-2007.

Comparisons can be made across groups, time, and/
or MSAs. For example, it can be seen that in the Miami,
Florida, MSA, the IAR ratio increased because IARs
decreased for white PWID by 76% between time peri-
ods, but decreased for the combined black/Hispanic
group by only 34%. By comparing their respective CIs,
IARs were significantly lower in 2005-2007 compared
with 1993-1995 for the combined black/Hispanic
group, as well as for white and Hispanic PWID, but
not for black PWID.

As shown in Figure 1, in 1993-1995, significant
differences between black/Hispanic and white PWID
IARs were more frequent in the Northeast (21 of 21
MSAs, 100%) and South (29 of 32 MSAs, 91%) than
in the Midwest (12 of 18 MSAs, 67%) or West (13 of

22 MSAs, 59%). As shown in Figure 2, in 2005-2007,
they were also more frequent in the Northeast (21
of 21 MSAs, 100%) and South (30 of 32 MSAs, 94%)
than in the Midwest (11 of 17 MSAs, 656%) or West
(eight of 21 MSAs, 38%). All seven of the MSAs in
which significant IAR differences in the early time
period became non-significant in the later time period,
reflecting reduced black/Hispanic IARs relative to
white IARs, were in the West. Of the five MSAs in which
non-significant IAR differences in the early time period
became significant in the later time period, reflecting
increased black/Hispanic IARs relative to white IARs,
two were in the South, two were in the West, and one
was in the Midwest.

DISCUSSION

AIDS diagnosis rates continue to be substantially
higher for black and Hispanic PWID than for white
PWID in most large MSAs more than a decade after
the introduction of HAART. In seven MSAs, IARs for
the combined black/Hispanic PWID group declined
more rapidly than for white PWID, resulting in IARs
that were no longer significantly different. All seven
were located in the West; five were in California and
one each was in Hawaii and Utah. Research is needed
to determine the extent to which the IAR ratio reduc-
tions in these MSAs reflected changes in trends in HIV
incidence by risk category and mixing between risk
groups and/or effects of interventions, such as harm-
reduction services, other HIV prevention efforts, or
HAART utilization. For the remaining 86 MSAs, there
was little or no reduction in disparities relative to white
PWID. National trends showing declining racial/eth-
nic disparities in AIDS or HIV diagnosis overall may
provide limited information regarding the trends for
PWID and may mask MSA-specific trends. The lower
frequency of significant differences in Hispanic-white
comparisons than in black-white comparisons in both
time periods is partly a function of the wider Cls
for Hispanic IARs, resulting from the smaller size of
Hispanic PWID populations—and fewer concomitant
diagnoses—in many MSAs.

Although we had no HAART data available for this
study, we speculate based on studies of individuals that
systematic differences in HAART use by race/ethnicity
and/or by MSA may have influenced our results. For
example, racial/ethnic IAR disparities may be related
to lower access to and/or adherence to HAART among
HIV-infected black and Hispanic people compared
with white people.?” Black and Hispanic PWID have
been found to progress to AIDS more rapidly follow-
ing HIV diagnosis than white PWID,?” due in part to
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Figure 1. Disparities in AIDS diagnosis rates comparing non-Hispanic black/African American
and Hispanic/Latino people who inject drugs with non-Hispanic white people who inject drugs:

93 U.S. metropolitan areas, 1993-1995

Black/Hispanic rate
significantly higher
(p <0.05)

0 No significant
difference

AIDS = acquired immunodeficiency syndrome

late HIV diagnosis,” lower ART adherence, and poorer
HIV care management.?® Studies have shown HAART
to be about as effective among PWID as among non-
PWID,#% so research on HIV treatment overall may
be useful for understanding HIV treatment for PWID.
Recent cohort data suggest that, of HIV-infected people
overall, those who reside in the South and those who
are nonwhite have more HIV-related medical events
and later HAART initiation.?!

Because our outcome represents both infection with
HIV and progression to AIDS, other factors beyond
HAART may also be important. Recent research has
found overall AIDS diagnosis rates in localities to
be correlated with the racial/ethnic composition of
the population and potential social determinants of
health, including the proportion of the population
that is unmarried and the population density, possibly
reflecting HIV transmission through sexual networks.*

Social determinants of health, believed to underlie
racial/ethnic disparities, have received increasing atten-
tion by the U.S. Department of Health and Human
Services since 1985,%% and eliminating HIV disparities
has been an overarching goal of CDC since at least

2001.%"% The National HIV/AIDS Strategy, released
by the White House in 2010, includes reducing HIV-
related disparities as one of its major goals.” Efforts
have included working with local health departments
and community leaders to promote counseling and
testing, increasing treatment for sexually transmitted
diseases, publishing guidelines and recommendations,
sponsoring scientific meetings and research, promot-
ing the diffusion of effective behavioral prevention
interventions, and establishing the Enhanced Com-
prehensive HIV Prevention Planning project in 12
jurisdictions with the greatest HIV burden.*** This
critical work acknowledges the multiple mechanisms
underlying the disparities and the need for compre-
hensive prevention and treatment strategies.*’ The
data from this study can be used to indirectly assess
associations over time with the MSA-level presence of
HIV prevention and treatment programs and policies
for PWID, and targeting of prevention and treatment
programs for black and Hispanic PWID.

Our results are consistent with fundamental cause
theory in the sense that, despite these efforts, IARs
remained substantially higher for black and Hispanic
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Figure 2. Disparities in AIDS diagnosis rates comparing non-Hispanic black/African American
and Hispanic/Latino people who inject drugs with non-Hispanic white people who inject drugs:

91 U.S. metropolitan areas, 2005-2007

Black/Hispanic rate
significantly higher
(p <0.05)

T No significant
difference

AIDS = acquired immunodeficiency syndrome

PWID than for white PWID in the vast majority of MSAs.
Research is needed to determine the extent to which
differences in previously identified mechanisms link-
ing race/ethnicity to AIDS diagnosis among PWID can
be addressed more effectively, or whether more basic
differences in social conditions must be considered,
such as those related to residential segregation and
policing practices.”*~*

Limitations

Because our data were aggregated at the MSA level,
the potential mechanisms underlying the observed
disparities should not be assumed to have operated
in the same way at the individual level. The method
of comparing CIs for overlap is a conservative test of
significant difference. Some differences may have been
statistically significant by other tests even when the CIs
overlapped.? At the same time, our error calculations
did not account for error in the estimated numbers of
PWID at risk for AIDS in the denominators; thus, they
may have overestimated the number of significant dif-
ferences. The overall results may underestimate racial/
ethnic disparities in 2005-2007 because we excluded

two MSAs that reported no new diagnoses among white
PWID but did report new diagnoses among black and/
or Hispanic PWID.

CONCLUSIONS

Black and Hispanic PWID continue to be diagnosed with
AIDS at significantly higher rates than white PWID in
most large MSAs. Achieving equality in health outcomes
among racial/ethnic subpopulations is an important
goal of public health.*47 Therefore, greater efforts
are needed in more MSAs to eliminate IAR disparities.
The limited decline in disparities suggests a need for
increased targeting of PWID HIV prevention and treat-
ment programs** and a need for research on MSA-level
conditions that may convey an increased risk of HIV
infection and/or progression to AIDS for black or His-
panic PWID.* These conditions may include economic
conditions; policing practices; harm-reduction and other
HIV education and prevention programs; health-care
utilization, including HIV testing and HAART; as well as
trends in population age structure, residence, immigra-
tion, HIV risk networks, and mixing.**5!-5
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