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Objectives. We sought to determine the extent of HIV testing among urban in-
jection drug users (IDUs) to assess whether an expansion of targeted testing pro-
grams would be consistent with national goals to identify previously undetected
infections.

Methods. IDUs in 5 US cities (Oakland, Calif; Chicago, Ill; Hartford and New
Haven, Conn; and Springfield, Mass) were recruited either by chain referral or
time–location sampling. The IDUs were questioned about HIV testing, and factors
associated with HIV testing were analyzed.

Results. Ninety-three percent of 1543 IDUs had been tested. Among those
tested but who did not report having been told that they were HIV seropositive,
90% had been tested within the past 3 years. Women and syringe-exchange cus-
tomers were more likely to have been tested ever and in the recent past. We es-
timated the number of undetected infections among urban IDUs in the United
States to be less than 40000.

Conclusions. Testing for HIV has reached the vast majority of IDUs through the
current options. Expending scarce prevention money to expand testing of IDUs
is unlikely to be productive. Instead, resources should be used for proven HIV-
prevention strategies including syringe exchange, drug treatment, and second-
ary prevention for those who are HIV positive (Am J Public Health. 2007;97:
110–116. doi:10.2105/AJPH.2005.078105)

it is equally important to document whether
a testing gap exists for IDUs.

The first shift is a new CDC strategy for
HIV prevention first announced in the
spring of 2004.5 This new approach, “Ad-
vancing HIV Prevention,” is part of an initia-
tive to promote early detection of those who
are infected with HIV, to enhance their re-
ferral into care, to focus prevention on per-
sons living with HIV, and to expand preven-
tion efforts for persons at high risk of
becoming infected. Testing for HIV is a cen-
tral feature of the initiative. The CDC envi-
sions expanded testing as the first step in re-
ducing transmission and bringing the
infected into care. It based this decision on
the high percentage of high-risk individuals
who are infected but have not been tested,
are therefore unaware of their HIV serosta-
tus, and are more likely than those diag-
nosed to engage in unsafe sex.6–9

The second shift is toward routine testing
for HIV. Impetus for this comes from a pair of
articles and an editorial published in 2005 in
the New England Journal of Medicine.10–12
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Paltiel et al. used a cost-effectiveness analysis
to demonstrate that expanded testing would
have its greatest impact for the least cost
when provided to high-risk populations with
unknown HIV prevalence in excess of 3%
and when such individuals are tested once
every 3 years.11 Life expectancies for those
with HIV infection would be increased at
costs well within the bounds established for
cost-effective care. An alternative set of rec-
ommendations was made by the US Preven-
tive Services Task Force, which emphasized
expanded testing for high-risk groups rather
than routine testing.13

Implicit in the calls for routine testing and
expansion of testing for high-risk groups is
the assumption that the percentage of high-
risk individuals who do not know that they
are infected is high. However, before the
CDC expends its scarce resources on testing
programs targeted to IDUs, it is important to
determine whether expanded testing of
IDUs will be effective in identifying more
IDUs infected with HIV. We analyzed data
collected from IDUs in 5 cities—Hartford

The Centers for Disease Control and Preven-
tion (CDC) has estimated that there are be-
tween 850000 and 950000 people living
with HIV in the United States.1 It is further
estimated that there have been about 40000
new infections and about 40000 new cases
of AIDS yearly since 1997.2 The introduction
of effective antiretroviral therapy in the mid-
1990s has had an enormous impact on the
epidemic, decreasing the number of deaths
attributed to AIDS to between 10000 and
20000 annually since 1997. Thus, the num-
ber of people living with HIV and AIDS has
been steadily increasing. Unfortunately, there
appears to be a testing gap that is leaving
many people who are infected with HIV un-
aware of their status for long periods during
which they may transmit the virus to others.
Current estimates are that approximately 1 in
4 of those infected with HIV, as many as a
quarter of a million people, do not know that
they are infected.1

Among the groups at highest risk for HIV
infection are injection drug users (IDUs).
Data from the CDC indicate that slightly
more than one quarter of the 920000 AIDS
cases diagnosed through 2003 were attrib-
uted solely to injection drug use.3 For the last
3 years with available data (2001–2003),
however, the percentage of AIDS diagnoses
and HIV infections attributable to injection
drug use has been declining. New AIDS
cases attributable solely to injection drug use
comprised 23.1% of the total newly reported
AIDS cases; new HIV diagnoses comprised
only 16.1% of the total new HIV diagnoses,
although this number may be an underesti-
mate because many locations with large
numbers of IDUs have not yet instituted
named HIV reporting.3 Nevertheless, HIV
prevalence among IDUs remains high. Data
from 16 sites nationwide found the overall
prevalence was 12.7%.4 Testing of IDUs for
HIV infection is important for surveillance
and prevention. Given 2 recent policy shifts,
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and New Haven, Conn; Springfield, Mass;
Chicago, Ill; and Oakland, Calif—to examine
the extent of HIV testing among active
IDUs and identify factors associated with
testing and test results. These data can
prove useful in determining how the CDC
should implement its “Advancing HIV Pre-
vention” program.

METHODS

Study Sites and Participants
We combined data from 2 studies for this

analysis. The first study—the Diffusion of
Benefit From Syringe Exchange study—was
conducted in Hartford, Chicago, and Oak-
land, and investigated the extent to which
safe injection knowledge and equipment
diffused from syringe exchanges to the
broader community of IDUs.14–16 The sec-
ond study—the Syringe Access, Use, and
Discard study—was conducted in Hartford,
New Haven, and Springfield to determine
the influence of syringe access, use, and
discard practices on HIV-related risk
behaviors.16–18

Both studies recruited active IDUs. En-
rollment criteria included a report of any in-
jection of illegal drugs in the month before
enrollment and either visual evidence of in-
jection stigmata or demonstrable knowledge
of drug injection techniques. The studies
were approved in advance by the institu-
tional review boards of all participating in-
stitutions.

For the Diffusion of Benefit From Syringe
Exchange study, participants were recruited
by chain referral starting from active IDUs
who were customers of their local syringe-
exchange program (SEP). A total of 560 indi-
viduals were recruited into this study at base-
line between November 1998 and October
2000. About 20% of the study participants
were customers of the SEP.14

For the Syringe Access, Use, and Discard
study, participants were recruited by targeted
sampling designed to enroll at least 40 active
IDUs in each of 8 neighborhoods in each of
the 3 cities. Eligible individuals were identi-
fied by intensive street outreach in each
neighborhood. A total of 983 individuals
were interviewed between September 2000
and March 2002.

Data Collection Instruments
All individuals recruited into these studies

were interviewed after providing informed
consent. The interviews were primarily struc-
tured and were based on the National Institute
on Drug Abuse HIV Risk Behavior Assess-
ment.19 Our modifications to this instrument
have been discussed previously.15–17 For this
analysis, we used a series of questions about
HIV status and history of HIV testing. Ques-
tions included “Have you ever had a test for
HIV (the AIDS virus)?”; “If yes, how many
times?”; “When were you last tested for
HIV?”; and “Have you ever been told by a
healthcare worker that you are HIV-positive?”

Data Analysis
Data sets from the Diffusion of Benefit

From Syringe Exchange and Syringe Access,
Use, and Discard studies were merged. Be-
cause both studies independently recruited
participants in Hartford, we used a common
code (containing initials, gender, and date of
birth) to identify and remove 29 duplications
from the database. In the case of duplicates,
the more recent data were used in the analysis.

Data were analyzed using SPSS, version 12
(SPSS Inc, Chicago, Ill). History of HIV test-
ing and self-reported prevalence were ana-
lyzed to determine whether these items dif-
fered as a function of city, sociodemographic
characteristics, and injection and sexual risk
behaviors. Injection risk behaviors included
injection frequency, sharing of syringes or
other injection paraphernalia, and various
forms of sharing drugs with other IDUs.20,21

Sexual risk behaviors included number of
recent sexual partners and inconsistent con-
dom use. Where noted, continuous and mul-
ticategory variables were dichotomized. 

Bivariate analyses were performed with
ever-tested, recently tested (within the past 1
or 3 years), and self-reported HIV status as
the dependent variables. For bivariate analy-
sis of dichotomous variables, we ran tests
and reported dependent variables associated
at a level of P ≤ .05. For variables with more
than 2 categories, we ran unconditional
logistic regression. For self-reported HIV
status, we calculated and reported odds ra-
tios with 95% confidence intervals. A logis-
tic regression model was constructed with
city as the proximate factor predicting

seroprevalence, and all other significant vari-
ables entered as potential covariates.

RESULTS

Testing of Urban IDUs
Merging the 2 studies yielded a total of

1543 individuals, all but 2 of whom re-
sponded to the question of ever having been
tested for HIV. The study population was
65.2% male (n=1006) and mostly minority
(n=1227; 37.2% African American and
42.7% Hispanic). The mean and median ages
were 39.7±8.4 years and 39 years, respec-
tively. Slightly more than half of respondents
(n=832; 54.1%) reported completing high
school. Heroin, cocaine, and methampheta-
mine injection in the 30 days before inter-
view was reported by 1495, 714, and 22 re-
spondents, respectively. Syringe-exchange
programs were used at least once within the
30 days before interview by 30% of respon-
dents (n=464), although syringe exchange
was not available in Springfield.

Having ever been tested for HIV was re-
ported by 1435 (93.0%) respondents. The
mean, median, and modal numbers of times
tested per individual were 4.9, 3, and 2, re-
spectively. When we examined sociodemo-
graphic variables, all groups were tested at
rates higher than 90%. Nevertheless, signifi-
cant differences (P<.05) were detected for
gender and for ethnicity. More women re-
ported having been tested (95.5%) than men
(91.8%). Among the 3 major racial/ethnic
groups, Whites were most likely to have been
tested (95.7%); Hispanics were least likely
(91.5%). Neither the types of drugs injected
nor the risk behavior variables were associ-
ated with the likelihood of ever having been
tested for HIV. Customers of SEPs were sig-
nificantly more likely to have been tested
(96.1%) than were noncustomers (91.8%).
Chicago was the only city in which less than
90% of IDUs reported having been tested
(Table 1). The rate of testing was significantly
different among the cities (P<.05). All of
these factors remained significant in a logistic
regression analysis (Table 2).

For the 1130 individuals who reported
having been tested but who did not report
having been told that they were HIV seropos-
itive, we investigated the timing of their most
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TABLE 1—Self-Reported HIV Testing and Prevalence Among Urban Intravenous Drug Users
in 5 Cities: 1998–2002

Oakland, Calif Chicago, Ill Hartford, Conn New Haven, Conn Springfield, Mass
n = 163 n = 289 n = 440 n = 320 n = 331

Ever tested, n (%) 151 (92.6) 255 (88.2) 418 (95.0) 300 (93.8) 306 (92.4)

HIV+, n (% of ever tested) 4 (2.7) 27 (10.6) 102 (24.4) 69 (23.0) 98 (32.0)

Seronegative, na 147 228 316 231 208

Tested previous year, n (%)b 110 (74.8) 159 (69.7) 248 (78.5) 139 (60.1) 120 (57.7)

Tested previous 3 years, n (%)b 131 (89.1) 213 (93.4) 296 (93.7) 200 (86.6) 172 (82.7)

aThe number of intravenous drug users who reported being tested for HIV and did not report being told that they were HIV
seropositive.
bThe number and percent among tested, non–HIV-positive intravenous drug users.

TABLE 2—Multivariate Analysis of
Factors Associated With HIV Testing
of Urban Intravenous Drug Users 
in 5 Cities: 1998–2002

Odds Ratio 95% CI

Gender

Male Referent

Female 1.95 1.20, 3.15

Race/ethnicity

Hispanic Referent

Non-Hispanic White 2.29 1.17, 4.48

African American 1.56 0.98, 2.50

SEP customer

No Referent

Yes 2.22 1.26, 3.89

City

Chicago, Ill Referent

Hartford, Conn 2.33 1.27, 4.24

New Haven, Conn 2.44 1.34, 4.44

Oakland, Calif 1.09 0.53, 2.25

Springfield, Mass 1.78 0.93, 3.43

Notes. CI = confidence interval; SEP = syringe-exchange
program.

Note. A total of 1130 IDUs reported being tested and did not report having been told that they were infected with HIV. The
cumulative frequency of the percentage of these individuals who reported having been tested within a given number of years
is represented.

FIGURE 1—Proportion of injection drug users (IDUs) who had received an HIV test and had
never been informed of an HIV seropositive diagnosis, by years since last HIV test: Hartford,
Conn; New Haven, Conn; Oakland, Conn; Springfield, Mass; and Chicago, Ill; 1998–2002.

recent HIV test (Figure 1). More than two
thirds (n=776, 68.7%) had been tested
within the past year and 720 (92.8%) of
these individuals reported that their recent
test was not their first. Nearly 90% (n=1012,
89.6%) had been tested within past 3 years,
and 921 (91.0%) reported that their most re-
cent test was not their first time tested. The
distribution in the numbers of tests for these
individuals revealed that repeat testing was
the norm for this population of IDUs. The

mean and median number of times tested
were 4.87 (SD=6.59) and 4. Modal re-
sponses were 2 and 3. A total of 160 people
reported 10 or more HIV tests.

We investigated the factors associated with
individuals being tested more recently, both
within the past year and within the past 3
years. Women were more likely than men to
have had a test either within the past year or
within the past 3 years. In a bivariate analysis
by age, we compared those aged 39 years or
younger with those aged older than 39 years

and found that those participants aged 39
years or younger were significantly more
likely to have been tested. SEP customers
were more likely to have been tested than
noncustomers. Neither the types of drugs in-
jected nor any of the injection-related or sex-
ual risk behaviors were associated with recent
testing.

Less than one fifth of the respondents (n=
300, 19.0%) reported being HIV seroposi-
tive. Prevalences of HIV were higher in the
cities of the northeast, with the highest preva-
lence reported in Springfield (Table 1). These
results are in keeping with expectations,
based on prevalence rates reported in past
studies.4,22,23 Male gender, race other than
non-Hispanic White, older age, and being less
well educated were the only factors signifi-
cantly associated with reporting being HIV
seropositive. Among the injection-related risk
behaviors, sharing of syringes, water, or para-
phernalia was not associated with reporting
being HIV seropositive, but injection fre-
quency and syringe-mediated drug sharing
(i.e., use of syringes to divide or apportion
drugs) were. Consistent condom use was sig-
nificantly associated with being seropositive, a
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Note. Starting with an estimate for the number of intravenous drug users in the 96 largest urban areas,24 the number of
undetected infections among untested and previously tested IDUs is estimated.

FIGURE 2—Number of undetected infections among urban intravenous drug users (IDUs) in
the United States.

finding that might reflect the adoption of pre-
ventive behaviors once individuals are ad-
vised that they are infected. When all the sig-
nificant variables were combined in a logistic
regression analysis that first entered city of
residence, only city, older age, and consistent
condom use remained significantly associated
with a report of being HIV seropositive.

Estimating Undetected Infections
For the population of urban IDUs in the

United States, it is possible to estimate the
prevalence of undetected infections (Figure 2).
It has been estimated that there are slightly
more than 1.3 million urban IDUs.24 Three
sources of infections unknown to the person
who is infected exist: those prevalent among
the untested population, those prevalent
among tested IDUs who were not informed
of their status, and incident infections occur-
ring among IDUs since their most recent test.

To estimate prevalent infections in the
untested population, we began with the 7%

of the participants in our study who had
never been tested. To estimate the prevalence
in this population, we used a figure of 12.7%
HIV seropositive, a figure that comes from
the largest nationwide study of IDUs, the
National Institute on Drug Abuse–funded
Cooperative Agreement Consortium.4 This re-
sulted in an estimate of 12130 HIV-infected
individuals among this group.

To estimate the number of IDUs who have
tested positive but have not been informed of
their results, we began with the estimated
161000 tested IDUs who were HIV positive
at a prevalence of 12.7%. Unfortunately, it is
hard to estimate the percentage of IDUs who
failed to return for their results because the
tests were conducted at a variety of different
locations, and the rate at which IDUs were
informed of their status could have varied
tremendously. Certainly, in those contexts in
which IDUs were in continued contact with
the site doing the testing (e.g., prisons, metha-
done programs, long-term abstinence-based

drug treatment programs, syringe exchange
programs, and during pregnancy and in-
patient hospitalizations) the rate at which
IDUs would be informed of their status would
be higher than the rates observed at volun-
tary counseling and testing sites or as part of
a research study. Return rates of 81% were
reported for one research study25 whereas a
return rate of 93% was reported for IDUs
entering substance-abuse treatment.26

Given the large percentage of IDUs who
reported having been in treatment or in
prison, we might guess that 90% of IDUs end
up being told their test results, but a better
estimate depends on obtaining more informa-
tion about where IDUs get tested and what
percentage of IDUs are informed at those
sites. Therefore we have used a figure of 10%
to estimate the number of IDUs who were
tested and found to be HIV positive but who
had not been made aware of their positive se-
rostatus. Thus, we estimated that there were
16100 IDUs who have been tested, were
found to be infected, and have not been
made aware of their status.

To estimate incident infections among
those who previously tested negative, we
used data from studies from around the
United States, including those conducted for
periods since 1995 in the San Francisco Bay
Area, Chicago, Baltimore, New York, New
Haven, and Rhode Island.27–34 The mean in-
cidence rate from these studies was 1.2 new
infections per 100 person-years, with a range
between zero and 1.8 new infections per 100
person-years. We can estimate the number of
undetected infections among those previously
tested by multiplying this average incidence
rate by the percentage of people at risk, using
the data presented in Figure 1. This estimate
can be expressed as

(1) π=Σ(si × I),

where π is the prevalence, si is the percentage
of individuals in each year who have not
been told they are infected and not been
tested in that year, and I is the incidence rate.

For example, for individuals not aware of
being positive, the prevalence of infection
among this population as a result of having
been infected in the past year would be esti-
mated at 0.31×0.012=0.0037. Likewise, for
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the 17% not tested between 1 and 2 years
before interview, the rate of infection would
be estimated at 0.17×0.012=0.0020. Sum-
ming over 20 years yielded an estimate for
undetected HIV infections of 1.0% among
tested IDUs who have not been told they are
HIV positive. For the 93% who had been
tested, 87.3% remain susceptible, yielding
about 1.1 million such individuals. If the preva-
lence in this population was 1.0% as estimated
earlier, this would add another 11100 people
to the ranks of the undetected infections.

We combined the 3 estimates—the untested,
those tested but not informed by a healthcare
worker that they are HIV positive, and those
infected since last tested—which yielded an
estimate of 39330 undetected HIV infec-
tions among urban IDUs in the United States.

DISCUSSION

We have shown evidence that HIV testing of
1 population at high risk for HIV infection—
urban IDUs—has achieved substantial cover-
age. More than 90% of the urban IDUs inter-
viewed in 5 US cities have been tested. This
percentage is an improvement over the rates
of 73% and 81% observed in the samples of
IDUs accrued in the early 1990s and some-
what higher than the 83.9% rate observed
among IDUs in Baltimore.26,35,36

We also found that for those tested but
not informed of being HIV infected, 90%
had been tested within 3 years. A sizable
majority of these individuals also reported
that they have been repeatedly tested. Qual-
itative studies have suggested that these in-
dividuals are cognizant that they are at risk
for HIV infection and that they view testing
in a fashion similar to screening for a
chronic illness.37 Given that in previous
studies women were more likely to report
health and family reasons for being tested,38

it is interesting to note that in our study
women were both more likely to have been
tested and to have been tested recently. A
similar finding, that women are more likely
to have been tested, was observed in the
multisite National Institute on Drug Abuse
National AIDS Research Consortium,39 but
the finding is not universal.40

There are several limitations to this study.
First, HIV prevalence is self-reported. We

have no way to know the accuracy of the re-
ports, although we could find no studies re-
porting that IDUs tend to misreport their HIV
status.

Second, we do not know at what venues or
under what circumstances individuals were
tested and what percentage of the people
tested did not obtain the results of their most
recent HIV test. We provided a crude esti-
mate for the number of IDUs who have been
tested, were found to be HIV positive, and
have not received their test results. Individu-
als in this category would need to be retested.
Studies assessing failure to return for test re-
sults found associations with lower educa-
tional achievement, being younger, engaging
in commercial sex work, and previous impris-
onment.25 On the other hand, imprisoned in-
dividuals are generally tested and informed of
the results. Regardless of the reason, such fail-
ure to obtain one’s test result would blunt the
effectiveness of testing. Rapid testing might
improve testing rates—several studies have
indicated that rapid testing would be pre-
ferred by IDUs, if problems with false-positive
tests could be overcome.41–43 Although they
are more expensive on a per-test basis, they
appear to be cost-effective in terms of provid-
ing diagnoses to HIV-positive individuals.44

Third, the data come only from urban IDUs.
Intravenous drug users from suburban or rural
communities may be less likely to get tested
for HIV, but, on the other hand, HIV preva-
lence among nonurban IDUs seems to be
lower than among their urban counterparts.45

By our estimates, there are fewer than
40000 undetected HIV infections among
urban IDUs. Furthermore, more recent findings
suggest that prevalence rates among IDUs are
declining, especially in previously high-
prevalence regions such as New York and the
northeast.3,34,46,47 Lower incidence rates among
those who tested negative would reduce the
number of undetected infections even further.

The new CDC HIV-prevention strategy is
predicated on the belief that approximately
one quarter of a million Americans are un-
aware that they are infected with HIV1 and
that one quarter of individuals in high-risk
groups are unaware of their HIV status.5 For
urban IDUs, our findings revealed that this
second belief is unfounded. Less than one
tenth of urban IDUs have not been tested

and fewer than one eighth of all individuals
estimated to be infected without knowing it
are urban IDUs. Although these numbers are
not insignificant, the high rates of recent and
repeat testing for urban IDUs at risk for HIV
infection suggest that little additional preven-
tion money should be expended to specifi-
cally target this population unless strategies
can be employed that identify and test specifi-
cally the previously untested.

As perhaps the only exception to this blan-
ket statement that targeting IDUs is unneces-
sary and unproductive, one might consider
programs designed to reach and test Hispanic
IDUs. In our study, Hispanic IDUs are least
likely to have been tested and most likely to
be HIV infected.

If expanding testing to identify HIV-positive
individuals is the first step in a multifaceted
approach to expanding HIV prevention, and
this approach is unlikely to be either produc-
tive or cost-effective for populations of urban
IDUs, then it is important to determine what
steps would be most likely to keep incidence
rates low. As the history of the HIV epi-
demics among IDUs has demonstrated, epi-
demics can erupt even when low prevalence
has been the norm for a long time. In Van-
couver, low prevalence and a large, well-
established SEP did not prevent an outbreak
when the drug of choice changed and the
need for more syringes could not be met by
the SEP.48,49 The epidemic of HIV among
IDUs in the former Soviet Union occurred
despite the existence of an extensive, nation-
wide testing system that conducted tens of
millions of HIV tests annually.50,51 Keeping
incidence low will require expanding pro-
grams such as SEPs and clinically proven
drug-treatment services that have been
amply demonstrated to prevent HIV trans-
mission in a cost-effective manner.52–54

Our finding that HIV testing was higher
among SEP customers provides an addi-
tional rationale for increasing funding to
SEPs. Expanding antiretroviral therapy to
urban IDUs is necessary, but this will re-
quire novel approaches to promote access
and adherence.55–57 Recent reports have
made it clear that even though IDUs have
benefited from antiretroviral therapy com-
mencing when CD4 cell counts have fallen
to levels that result in an AIDS diagnosis, it
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may be more appropriate to consider initiat-
ing therapy once CD4 cell counts fall below
350 per µL.58,59 It is in these proven direc-
tions that scarce prevention resources should
be allocated.
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