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Abstract
Background—In 2003, US Centers for Disease Control and Prevention (CDC) announced an HIV
prevention initiative that emphasized increasing the proportion of persons living with HIV who are
aware of their positive serostatus. Previously, CDC set a national HIV prevention goal of reducing
new infections by 50% by 2005, with increasing serostatus awareness a central goal. The objectives
of this article are to examine the national epidemiologic consequences of increasing serostatus
awareness and the important question of how far increasing awareness could lead toward achieving
CDC’s goal of a 50% reduction in incident infections.

Methods—Scenario analysis methods were used to project incident HIV infections over 1- and 10-
year time horizons at varying levels of HIV seropositivity awareness. Because HIV transmission
rates are several times higher for those who are unaware of their HIV seropositivity than for those
who are aware, we modeled the effects of increasing awareness via HIV counseling and testing and
moving people from the higher to the lower transmission category.

Results—Increasing awareness of HIV seropositivity via HIV counseling and testing in the United
States from a baseline 75% to 95% has the potential of reducing new infections by as much as 32%
in a single year. Achieving the national goal of 50% reduction seems out of reach, however.

Conclusions—Reduction of new infections by 50% in the United States requires a combination
of prevention services to reduce further the already low HIV transmission rate from persons aware
of their HIV seropositivity and HIV risk reduction interventions for at-risk persons. Counseling and
testing alone seems insufficient to meet the 50% incidence reduction goal.
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US Centers for Disease Control (CDC) estimates that the annual HIV incidence in the United
States has been approximately 40,000 infections per year since approximately 1990.1,2 In
January 2001, CDC set out a national plan with an overarching goal to reduce new infections
by 50% by 2005.2 Unfortunately, the annual incidence level has remained stable. A key subgoal
of the 2001 CDC plan was to increase to 95% the proportion of persons living with HIV
(PLWH) who knew of their infection.2 CDC currently estimates that approximately 75% of
PLWH know their serostatus.3,4 In 2003, CDC released its Advancing HIV Prevention
Initiative, putting a major emphasis on increasing knowledge of HIV seropositivity via HIV
counseling and testing as well as on prevention interventions for PLWH.5
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Recent studies have examined the cost-effectiveness of expanding screening for HIV infection
to increase the proportion of PLWH who are aware of their serostatus.6,7 One study examined
sexual transmission from HIV-seropositive persons aware of their serostatus relative to
unaware persons; the study briefly noted the possible impact of perfect awareness over a 1-
year time horizon on HIV sexual transmission.8 To our knowledge, however, no study has
comprehensively examined the national epidemiologic consequences over a multiyear time
horizon of increasing serostatus awareness at various levels or the important question of how
far increasing awareness could lead toward achieving CDC’s goal of a 50% reduction in
incident infections. These are the issues we examine in this article.

METHODS
The present study used scenario analysis to estimate the number of new HIV infections over
1- and 10-year time horizons at varying levels of HIV seropositivity awareness ranging from
the current level of 75% through 100% (paying special attention to CDC’s targeted level of
95%). The epidemiologic impact of increasing serostatus awareness among PLWH depends
on the relative proportions of incident infections that are attributable to the transmission risk
behaviors of persons who are aware of their serostatus versus those who are unaware.

CDC recently published a model that yields an estimate of the percentage of HIV incident cases
attributable to sexual transmission stratified by HIV serostatus awareness of the transmitting
partner.8 The model mathematically combines information about the number of persons living
with HIV who are aware and unaware of their serostatus, the impact of awareness on HIV-
related risk behaviors, the effect of awareness on viral load, and the background prevalence of
risk behaviors and HIV seroprevalence.8 CDC authors estimate that transmission from persons
living with HIV who are unaware of their serostatus accounts for approximately 54% of the
estimated 32,000 sexually acquired HIV infections each year if the number of at-risk
unprotected sex partners is the same among those who are aware of their HIV seropositivity
as among those who are unaware. Should the ratio of at-risk partners be 2:1 (ie, double the
number for persons unaware of their HIV seropositivity relative to persons aware), however,
the percentage of new cases of sexual transmission from persons unaware of their seropositivity
climbs to 70%. The authors of this study emphasize that little is known about this ratio, and
they use 54% as their base case estimate. A previous estimate by CDC suggests that a similar
proportion, 55%, of the overall annual total of 40,000 incident infections (including sexually
and nonsexually transmitted infections) is the result of transmissions from persons unaware of
their serostatus.9 Given the close similarity between CDC’s estimates of 54% and 55%,8,9 we
use 55% in our analyses here and assume that this percentage is the same for sexual and drug
injection transmission of HIV.

The annual HIV transmission rate in the United States (ie, the number of secondary infections
per year per person living with HIV) is approximately 4% (40,000 new infections for 1 million
PLWH).8-11 Assuming that 55% or 22,000 of the 40,000 new infections that occur in the
United States each year are from persons who are unaware of their serostatus implies an HIV
transmission rate of 22,000 per 250,000 (8.8%) for the 250,000 persons who are unaware of
their seropositivity and a transmission rate of 18,000 per 750,000 (2.4%) for PLWH who have
received HIV counseling and testing and thereby know their serostatus.8-11

This article examines the HIV prevention benefits of increasing provision of voluntary HIV
counseling and testing, with the expectation that as persons learn their HIV seropositivity, they
move from the higher to the lower transmission rate category. The analyses consider the effects
of increasing the serostatus awareness rate for a single year and the long-term impact of this
1-time increase, assuming that serostatus awareness is maintained at the higher level.
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One-Year Time Horizon Analysis
We assumed at baseline that there are roughly 40,000 new infections per year in the United
States.1,2,8-11 We estimate that there are approximately 1 million PLWH in the United States,
approximately 75% of whom know their serostatus.3,4,8-12 We assume that as PLWH become
aware of their seropositivity via the receipt of HIV counseling and testing services, they move
from the higher to the lower transmission rate category. These parameter values are sufficient
to allow an estimate to be made of the number of new HIV infections at any given level of HIV
seropositivity awareness: New Infections = TRaware·x·N+TRunaware·(1 - x)·N, where N is the
number of persons living with HIV, x is the proportion of PLWH who know their serostatus,
and TRaware and TRunaware are the respective HIV transmission rates.

Ten-Year Analysis
Years 2 through 10 of our scenario analysis proceed much as the year 1 analysis with the
following additions. At the beginning of each year, we take the number of PLWH from the
previous year and then (1) add the number of new infections from the previous year and (2)
subtract the number of deaths from the previous year. The annual death rate was estimated
using each of 3 different sources: (1) the general population death rate for the year 2000
(0.87%),13 (2) the HIV-specific death rate across the years 2000 through 2002 (1.83%),12 and
(3) the sum of these 2 death rates. The general population death rate is likely a lower bound
on the actual death rate for this population of PLWH, and the combination death rate is likely
an upper bound. These calculations yield a death rate-specific and awareness level-specific
estimate of the number of PLWH at the beginning of a given year. Calculations analogous to
the year 1 analyses are used to estimate the number of new HIV infections during the course
of that year, based on the HIV transmission rates for persons who are aware or unaware of their
serostatus.

RESULTS
Year 1 Analysis

Table 1 displays the number of new HIV infection in year 1 at various seropositivity awareness
levels and the percentage reduction in new infections at increasingly higher awareness levels.
It is seen that raising awareness from the baseline value of 75% to 95% would reduce new
infections by 32%. Achievement of a 50% reduction in new infections seems unlikely,
however; increasing serostatus awareness to 100% produces only a 40% reduction in incidence.

Ten-Year Analysis
Table 2 displays the results of the 10-year analysis. Results are shown at each of the 3 specified
death rates and for the baseline 75% awareness level and the target 95% awareness level. Under
no scenario is a reduction to 20,000 new infections per year achieved. Over 10 years, if no
improvement is made in HIV seropositivity awareness, the number of new infections per year
is likely to increase to between 44,931 and 52,787 incident infections. Even ifawareness is
increased to 95%, the number of new infections per year does not continue to decline over
time; in fact, it increases slightly from the year 1 levels to between 27,249 and 32,079 incident
infections by year 10. Figure 1 displays this finding graphically and includes the intermediate
awareness level of 85% (this figure assumes an AIDS-specific death rate). As shown, at an
85% awareness level, incidence climbs to greater than 38,500 within 10 years, nearly offsetting
the 16% incidence reduction seen in year 1.
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DISCUSSION AND CONCLUSIONS
The scenario analyses presented here indicate that the provision of HIV counseling and testing
to increase the awareness of HIV seropositivity may substantially reduce new HIV infections
—perhaps by nearly one third if a target level of 95% awareness is achieved. Although
impressive, this reduction would not by itself achieve the national goal of reducing new HIV
infections by 50% to 20,000 per year. Our estimate of a 40% overall incidence reduction with
perfect awareness is slightly larger than CDC’s estimate of a 31% reduction in sexually
transmitted HIV infections with perfect awareness.8

Of course, there are limitations to this study. We note that the transmission rate for persons
newly learning their HIV seropositivity might not drop to as low as 2.4%. Persons now unaware
of their HIV seropositivity seem likely to have less access to the health care system (compared
with persons already availing themselves of HIV counseling and testing). We speculate that
this lessened access could be a function of higher levels of homelessness, substance use, mental
illness, and other factors. Even after someone is made aware of his or her HIV seropositivity,
such factors might persist and serve to keep the HIV transmission rate higher than for persons
who already have accessed HIV counseling and testing services.

Another limitation of this study is that there is uncertainty in some of the input parameters,
including the baseline incidence and prevalence of HIV in the United States. It has been noted
elsewhere that much more precise measures of incidence and prevalence are needed.14 CDC’s
estimate of the proportion of new infections that are attributable to persons unaware of their
HIV seropositivity contains uncertainty.8-11 Additional empiric examination is needed of our
assumption that the percentage of transmission from persons unaware that they are living with
HIV (relative to persons who are aware) is the same for sexual and drug injection transmission
of HIV. We would assert that the precise numbers in our results are not the most important
feature of this analysis; rather, the general qualitative conclusions are more important and
reliable.

In conclusion, our analyses indicate that achievement of the national goal of reducing new
infections by 50% in the United States requires more than simply increasing awareness of HIV
seropositivity via counseling and testing. It also requires a combination of prevention services
for the few PLWH at continued risk of transmission, HIV prevention services for high-risk
HIV-seronegative persons, the use of biomedical interventions (eg, microbicides) as they
become available, and structural interventions to set a context in which effective HIV
prevention can occur. The optimal mix of HIV prevention interventions, of course, depends
on the relative costs and impact of these services.
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FIGURE 1.
Annual HIV incidence over 10-year time horizon at 75%, 85%, and 95% serostatus awareness
levels.
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TABLE 1
Percentage Reduction in New HIV Infections at Varying Levels of Awareness of HIV Seropositivity: 1-Year Analysis Results

Level of HIV Seropositivity Awareness No. New HIV Infections (1 year) Percentage Reduction

75% 40,000 Not applicable
80% 36,800 8%
85% 33,600 16%
90% 30,400 24%

95%* 27,200 32%
100% 24,000 40%

*
Indicates target level of 95% HIV seropositivity awareness from CDC national HIV prevention plan.
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