ABSTRACT

Obyjectives. The current status of and
changes in the HIV epidemic in the
United States are described.

Methods. Surveillance data were
used to evaluate time trends in AIDS di-
agnoses and deaths. Estimates of HIV in-
cidence were derived from studies done
during the 1990s; time trends in recent
HIV incidence were inferred from HIV
diagnoses and seroprevalence rates among
young persons.

Results. Numbers of deaths and
AIDS diagnoses decreased dramatically
during 1996 and 1997 but stabilized or
declined only slightly during 1998 and
1999. Proportional decreases were small-
est among African American women,
women in the South, and persons in-
fected through heterosexual contact. HIV
incidence has been roughly constant
since 1992 in most populations with time
trend data, remains highest among men
who have sex with men and injection
drug users, and typically is higher among
African Americans than other racial/eth-
nic groups.

Conclusions. The epidemic in-
creasingly affects women, minorities,
persons infected through heterosexual
contact, and the poor. Renewed interest
and investment in HIV and AIDS sur-
veillance and surveillance of behaviors
associated with HIV transmission are es-
sential to direct resources for prevention
to populations with greatest need and to
evaluate intervention programs. (4m J
Public Health. 2001;91:1060—1068)
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Surveillance programs collect data on
AIDS diagnoses throughout the United States
and, in most states, on HIV diagnoses, as rec-
ommended by the Centers for Disease Con-
trol and Prevention (CDC)." Extensive HIV
serologic surveys have been conducted in spe-
cial populations,” and HIV incidence studies
have been conducted in some populations.
These surveillance data describe both the
characteristics of infected persons and epi-
demic trends, including HIV incidence and
prevalence, AIDS incidence and prevalence,
and mortality in persons with AIDS. Surveil-
lance data are also used in allocating resources
for prevention and care and in evaluating pub-
lic health programs.' However, interpreting
these surveillance data became much more
difficult after 1996, when therapeutic ad-
vances in treating HIV disease began to in-
fluence AIDS incidence and mortality at a
population level. There has been no compre-
hensive overview of the descriptive epidemi-
ology of HIV in the United States since these
therapeutic effects became evident.

We synthesized the national surveillance
data to provide such an overview for adults
and adolescents, including trends in HIV in-
cidence, HIV and AIDS diagnoses, and
deaths. Epidemiologic data for children have
been reviewed elsewhere.’ Our synthesis doc-
uments continued HIV transmission in groups
with high-risk sexual behaviors and in injec-
tion drug users (IDUs); increasing propor-
tions of HIV infections and disease in com-
munities of color, especially African
Americans; unequal reductions in morbidity
and mortality by race/ethnicity, sex, and so-
cioeconomic status; and an increasing pro-
portion of HIV transmission through hetero-
sexual contact.

Methods

In all US states and territories, data on
persons with AIDS must be reported to state

or local health departments, which forward
the data, without personal identifiers, to the
CDC. Data (including sex, race/ethnicity, be-
havioral risk, and state and county of resi-
dence at time of diagnosis) are abstracted from
medical records of persons who meet either
the clinical (opportunistic illness) criteria or
the immunologic AIDS-defining criteria
added to the definition in 1993.* Among per-
sons 13 years and older, behavioral risk is de-
fined according to the following hierarchy:
men who have sex with men (MSM), IDUs,
MSM who inject drugs, persons with hemo-
philia or coagulation disorders, persons who
have heterosexual contact with a partner with
or at risk for HIV/AIDS, and recipients of
contaminated blood or tissue.’” Medical
records, death certificates, and death registries
are used to ascertain deaths.

As of February 1993, 25 states, most of
which are in the Southeast, required the re-
porting of persons with a confidential positive
test for HIV.’ These states use the same data
abstraction procedures and hierarchical risk
classification used for AIDS cases, and most
require the reporting of any laboratory test
result diagnostic of HIV. We defined the date
of HIV diagnosis in these states as the date
of AIDS diagnosis for persons reported to
have AIDS without a previous reported HIV
diagnosis and otherwise as the date of the first
HIV diagnosis. Because a uniform HIV/AIDS
surveillance system was not implemented
until January 1994, we restricted the analysis
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of HIV diagnoses to those made in these 25
states (the initial HIV reporting states) since
that date.

We estimated numbers of HIV and
AIDS diagnoses and of deaths among per-
sons with an AIDS diagnosis (AIDS deaths)
from data for adults and adolescents (aged
>13 years) reported through September 2000,
adjusted for reporting delays.”® To produce
corresponding estimates by behavioral risk,
we allocated cases without a reported risk to
each risk group, using the proportion of per-
sons initially reported without a risk later
found to have that risk.>® We estimated prev-
alence as cumulative diagnoses minus cu-
mulative deaths. We used 1998 population
estimates from the US Bureau of the Census
to compute death, diagnosis, and prevalence
rates. Our estimates of AIDS diagnoses and
deaths are for residents of the 50 states, the
District of Columbia, and Puerto Rico. The
1567 AIDS cases from other areas (US ter-
ritories) account for 0.2% of all adult and
adolescent cases reported through Septem-
ber 2000.

To study the association between pov-
erty and AIDS diagnosis and death rates, we
used census data to define 4 groups of coun-
ties. We first sorted the counties by the per-
centage of the population living below the
poverty level in 1990, listing first the county
with the lowest percentage. We then defined
the 4 groups by choosing 3 cutpoints, so that
the total estimated population aged 15 to 59
years in 1998 in each group was approxi-
mately the same. Thus, the first and last
groups contain the “wealthiest” and “poor-
est” counties, respectively.

HIV incidence cannot be measured di-
rectly in the population, because many newly
infected persons do not seek or are not offered
an HIV test and there is no easily measured
biomarker for recent infection. Therefore, we
synthesize information from a variety of
sources. We summarize information on HIV
incidence among adults and adolescents dur-
ing the 1990s from 3 types of studies: longi-
tudinal studies, record-based studies of repeat
patient visits in clinics, and cross-sectional
studies that used the serologic testing algo-
rithm for determining recent HIV serocon-
version among persons newly diagnosed with
HIV.” We found these studies by searching
electronic databases of the medical and epi-
demiologic literature (using keywords such as
“HIV,” “seroincidence,” and “seroconversion’)
and by contacting persons who had conducted
incidence studies in the past. We required that
the period covered include 1993 or later, except
for US Army reserves, for whom we used the
most recent available results.

Because a substantial proportion of HIV
infections occur before 22 years of age® and
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FIGURE 1—AIDS cases and deaths among adults and adolescents in the United
States, by quarter year, 1990-1999.

the time from HIV infection to AIDS diag-
nosis is long and variable,” we used trends in
initial HIV diagnoses and seroprevalence
rates among adolescents and young adults to
infer likely trends in recent HIV incidence.
We inferred trends from 3 data sources: (1)
numbers of HIV diagnoses at ages 15 through
21 years during 1994 through 1999 in the 25
initial HIV reporting states, (2) HIV sero-
prevalence rates among Job Corps entrants
aged 16 through 21 years during 1993
through 1997, and (3) HIV seroprevalence
rates among military service applicants aged
18 through 21 years during 1993 through
1998. For Job Corps entrants and military
applicants, we computed annual seropreva-
lence rates standardized to the characteris-
tics of the corresponding 1993 population
with respect to sex, race, age, region, and size
of metropolitan area.'

Results
AIDS

Deaths. The annual number of deaths
among persons with AIDS increased steadily
until 1994 (Figure 1). The number of deaths
per quarter was approximately constant dur-
ing 1994 and 1995, declined markedly dur-
ing 1996 and the first half of 1997, and was
approximately constant during 1998 and 1999.
The number of deaths during 1999 (16400,
or 7.4 deaths per 100000 population) was 8%
lower than the number of deaths during 1998
(17800).

The mortality pattern was the same
within each group defined by sex, by race/
ethnicity, by region of residence, by county
poverty level, and by sex and behavioral risk
(Figure 2 a, ¢, e, g, 1, k). Although there was
little difference among these groups in the
timing of maximal mortality, there was sub-
stantial variation in the subsequent declines.
The percentage decrease in numbers of deaths
was greater among men than among women,
and, among both men and women, greater
among Whites and residents of relatively
wealthier counties (Table 1).

The percentage decrease in mortality was
smallest among African American women and
women from the South. For each year from
1988 through 1999, the greater the proportion
of'the population below the poverty level, the
greater the death rate (Figure 2g: approxi-
mately one fourth of the population is in each
of the poverty level groups). Death rates dur-
ing 1999 were highest among African Amer-
icans (32.5 per 100000, almost 11 times the
rate among Whites).

Diagnoses. The number of new AIDS di-
agnoses increased from 1990 through 1992,
followed by a decline from 1993 through 1999
(Figure 1). The AIDS surveillance definition
was expanded in 1993 to include persons with
alow CD4 count or percentage. Since the pro-
portion of cases reported on the basis of CD4
criteria increased from 6% of diagnoses made
in 1990 to 38% of diagnoses made in 1993, it
is evident that most of the increase in AIDS di-
agnoses during 1990 through 1992 and the ini-
tial decline after 1993 were caused by this ex-
panded definition and by the reporting (after
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FIGURES 2a—f—AIDS deaths and AIDS incidence among adults and
adolescents, by year: United States, 1988—-1999.
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1992) of persons with a low CD4 count or per-
centage determined before 1993, most of whom
would have been diagnosed later with an AIDS-
defining opportunistic illness. The number of
AIDS diagnoses per quarter was relatively con-
stant during 1998 and 1999, after marked de-
creases during 1996 and 1997. The number of
diagnoses made during 1999 (41600, or 18.7
per 100000) was 2% lower than the number of
diagnoses made during 1998 (42 500).

In each group shown in Figure 2, the pat-
tern of decline in AIDS diagnoses is similar
to that for AIDS deaths, except that the de-
cline in deaths began several years later. The
decline in diagnoses began later among
women than among men. The last groups to
show a decline in diagnoses were men and
women infected through heterosexual con-
tact, among whom the decline did not begin
until 1997. The percentage decrease in diag-
noses from 1995 to 1999 was greater among
men than among women (Table 1). For both
men and women, the decrease was greater
among Whites and among residents of wealth-
ier counties. The percentage decrease in di-
agnoses was smallest among African Amer-
ican women, women from the South, and men
and women infected through heterosexual
contact.

Despite large declines in numbers of
AIDS diagnoses in the past 5 years, most AIDS
cases still occur in men, especially MSM and
IDUs, and most are residents of the South or
the Northeast. Since 1995, more new AIDS
cases have occurred among African Ameri-
cans than any other racial/ethnic group (Fig-
ure 2d); African Americans now account for
nearly half of all new AIDS cases (Table 2).
More than 40% of AIDS diagnoses during
1999 were among residents of the poorest
counties, although these counties represented
only one quarter of the 1998 population.

Compared with diagnoses made during
1990, the proportion of all diagnoses made
during 1999 was substantially smaller for
Whites, MSM, and female IDUs; the propor-
tion was substantially larger for African Amer-
icans, residents of the South, and both men
and women infected through heterosexual con-
tact. Of the groups defined by demographic
factors and behavioral risk shown in Table 2,
the AIDS diagnosis rate during 1999 was high-
est among African Americans, for whom the
rate was more than 10 times that of Whites.
Of the groups shown in Table 2, diagnosis rates
were greater in 1999 than in 1990 only among
women and African Americans.

Prevalence. The prevalence of AIDS
among adults and adolescents was 312000 at
the end of 1999 (140 per 100000), compared
with 76000 at the end of 1990. Persons living
with AIDS during 1999 were much more
likely to be female, African American, or in-
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adolescents, by year: United States, 1988—-1999.
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fected through heterosexual contact and much
less likely to be White than were persons liv-
ing with AIDS in 1990 (Table 2). At the end
of 1999, the numbers of Whites and African
Americans living with AIDS were similar (ap-
proximately 120000 and 125000, respec-
tively), but the prevalence rate among Afri-
can Americans was 6.7 times that among
Whites.

HIV Infection

Diagnoses. Annual HIV diagnoses
among adults and adolescents decreased from
20800 in 1994 to 16200 in 1999 in the 25
initial HIV reporting states. The number of
people living with diagnosed HIV in these
states (including those with AIDS) increased
from 122000 at the end of 1994 to 173 000 at
the end of 1999. Among men, 51% of the
11700 newly diagnosed with HIV in 1999
were African American; among women, 71%
of the 4500 newly diagnosed were African
American. HIV diagnosis rates per 100000
during 1999 were 109.8, 57.7, and 13.0
among African American, Hispanic, and
White men, respectively; the corresponding
rates for women were 51.2, 16.3, and 2.5.

Seroprevalence. In general, HIV sero-
prevalence rates in 1997 remained much
higher among persons with known behavioral
risks than in other populations, and they were
higher among African Americans.” Seroprev-
alence rates among African American MSM
and African American women attending sex-
ually transmitted disease clinics were at least
1.5 times the rates of Whites, except in the
West, where rates were similar. Among IDUs
who attended drug treatment centers, sero-
prevalence rates among African Americans
were at least 1.5 times the rates of Whites, ex-
cept in the South. In the Young Men’s Survey
(MSM aged 15 to 22 years who attended pub-
lic venues frequented by MSM in 7 cities dur-
ing 1994 through 1998), seroprevalence was
14.1 per 100 for African Americans, compared
with 3.3 for Whites. "'

Among persons tested who were not
tested as a result of behavioral risk factors for
HIV infection, HIV seroprevalence rates were
also highest among African Americans, par-
ticularly in the South. In 1994, HIV prevalence
among African American mothers was ap-
proximately 10 times higher than the rate
among White women in the 13 states for which
race/ethnicity was available from the Survey
in Childbearing Women.'> Among Jobs Corps
entrants during the period 1993 through 1997,
HIV seroprevalence rates were 3 to 10 times
higher among A frican Americans than among
youths of other races (Table 3). Rates were es-
pecially high among African American women
from the South, for whom the average stan-
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TABLE 1—Percentage Decline in AIDS Diagnoses and Deaths Among Adults
And Adolescents, by Sex and Demographic Factors or Risk: United
States, 1995-1999
Diagnoses Deaths
Males Females Males Females
All 43 26 70 51
Race/ethnicity
White 55 43 79 63
African American 32 16 59 44
Hispanic 38 34 69 56
Region of residence
Northeast 46 36 71 57
Midwest 46 27 72 50
South 35 11 65 42
West 50 32 78 57
Puerto Rico 43 30 64 50
County poverty level®
Group 1 49 36 76 64
Group 2 42 22 71 53
Group 3 46 27 73 49
Group 4 38 22 65 47
Risk
MSM 46 76
MSM-IDU 54 S 68 .
IDU 45 40 63 50
Heterosexual contact 3 14 50 51
Note. MSM=men who have sex with men; IDU =injection drug user.
2Groups are defined by the percentage of the 1990 county population below the poverty
level (see Methods). Groups 1 and 4 include counties with the smallest and largest
percentages below the poverty level, respectively. Each group had approximately the
same population in 1998.

dardized rate during these 5 years was 5.9 per
1000. Among young military applicants, rates
were higher for African Americans and tended
to be highest for African American women, es-
pecially those from the South, whose average
standardized prevalence rate was 1.0 per 1000.

The CDC has used informal methods to
estimate recent HIV incidence as approxi-
mately 40 000 infections per year and current
prevalence as 800000 to 900 000 persons liv-
ing with HIV.' Since there were approximately
16000 deaths among persons with AIDS dur-
ing 1999, HIV prevalence may have increased
by approximately 25000 cases during that
year. Such an increase is small compared with
the large population involved and could not be
detected with the available data sources.

Incidence. There are no national surveys
providing HIV incidence estimates either for
populations with behavioral risk or for the
general population. Therefore, conclusions
about HIV incidence can be drawn only by
summarizing estimates from studies of per-
sons with behavioral risk conducted in se-
lected locations and from particular popula-
tions such as military applicants, Job Corps
entrants, and blood donors.

HIV incidence rates are generally higher
among MSM and IDUs than among other
populations (Table 4). Recent HIV incidence
among MSM has been approximately 2 per
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100 person-years in most studies. Recent HIV
incidence among IDUs varies geographically,
but generally it is lower than that among
MSM. In a study conducted in Philadelphia
during the early 1990s, HIV incidence was
much higher among IDUs who were not in
drug treatment than among those who were
(10.7 vs 3 per 100 person-years, respec-
tively),* suggesting that most HIV infections
occur in IDUs before they enter drug treat-
ment programs.

HIV incidence rates are higher among
African Americans than among other racial/
ethnic groups. For example, incidence among
first-time blood donors during 1993 through
1995 was more than 12 times higher among
African Americans (51 per 100000 per year)
than among other racial/ethnic groups (<4 per
100000 per year).*® Incidence in the Young
Men’s Study was higher among African Amer-
icans (4.3 per 100 person-years) than among
Whites (2.6 per 100 person-years).”! Prelim-
inary results from a similar study among 23-
to 29-year-old MSM in 6 cities show that in-
cidence among African Americans was much
higher than among 15- to 22-year-old Afri-
can American MSM and also much higher
than among other 23- to 29-year-old MSM.*!
In 1999, the rates of HIV diagnoses for men
and women aged 13 to 21 years in the initial
25 HIV reporting states were more than 11

times higher among African Americans than
among Whites, both for men (rates per 100000
of25.4 and 2.2, respectively) and for women
(rates of 29.2 and 1.7, respectively). Among
Hispanics, the HIV diagnosis rates for men
and women were 7.6 and 6.2 per 100000, re-
spectively.

Recent HIV incidence has been approx-
imately constant in most populations for which
time trends have been estimated. These in-
clude MSM and heterosexual patients not
known to be IDUs at the San Francisco mu-
nicipal sexually transmitted disease clinic
(1990-1998); US Army personnel on active
duty (1988-1996**); men and women in the
US Army Reserves (1986-1991%%); and first-
time blood donors (1993-1996°%). However,
HIV incidence declined during 1988 through
1997 among IDUs in Baltimore, Md.”

Trends in new HIV diagnoses and in se-
roprevalence rates also suggest that HIV in-
cidence was approximately constant during
1993 through 1999 in most populations of ado-
lescents and young adults for which data are
available. During 1994 through 1999, there
were 950 to 1050 new HIV diagnoses among
persons aged 13 to 21 years (including AIDS
diagnoses without a previous HI'V diagnosis)
each year in the initial 25 HIV reporting states.
For both men and women in this age group,
the numbers of diagnoses were approximately
constant. Seroprevalence rates were approxi-
mately constant during 1993 through 1997
among young (1821 years old) African Amer-
ican male applicants for military service and
among African American and all other female
Job Corps entrants (Table 3). However, rates
declined among African American female ap-
plicants for military service and among Afri-
can American male Job Corps entrants.

Discussion

The recent declines in AIDS diagnoses
and in deaths among persons with AIDS are
encouraging. However, highly active anti-
retroviral therapy (HAART), not behavioral
change, was primarily responsible for these
declines; the declines did not continue after
1997; and HIV continues to spread among
MSM and IDUs and via heterosexual contact.
From 1990 to 1999, the number of living per-
sons diagnosed with AIDS increased 4-fold, to
312000 persons. Increasing proportions of
persons with AIDS are women, African Amer-
icans or Hispanics, IDUs, heterosexuals, and
residents of the South, reflecting earlier trends
in HIV transmission, differences in testing be-
haviors, and differential effects of HAART.
Our synthesis of surveillance data also shows
that the poor are disproportionately affected
and that HIV incidence rates are especially
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TABLE 2—Distribution of AIDS Diagnhoses and Prevalence Among Adults and Adolescents, by Demographic Factors and
Risk, and Rates per 100000 Population: United States, 1990 and 1999

Diagnoses Year-End Prevalence
1990 1999 1990 1999
% Rate % Rate % Rate % Rate

Sex

Male 87 42.9 76 29.3 89 68.3 80 230.8

Female 13 5.8 24 8.8 11 8.2 20 55.1
Race/ethnicity

White 50 15.6 30 7.6 55 26.7 39 74.0

African American 32 68.1 48 79.2 28 96.2 40 494.8

Hispanic 17 43.5 20 33.6 16 61.8 20 244.8
Region of residence

Northeast 30 34.6 30 29.6 30 53.5 30 2211

Midwest 10 10.2 9 7.6 10 16.5 10 59.2

South 32 22.5 41 21.9 32 34.8 37 149.3

West 24 27.4 16 14.2 25 44.9 20 129.1

Puerto Rico 4 66.4 3 421 3 86.6 3 304.7
County poverty level®

Group 1 15 14.9 14 10.9 16 245 16 90.2

Group 2 19 18.1 20 15.2 18 27.8 20 112.0

Group 3 30 27.7 24 18.1 31 44.8 26 146.0

Group 4 36 33.2 4 30.4 35 50.1 38 210.3
Risk, males

MSM 63 53 66 58

MSM-IDU 9 6 10 8

IDU 22 26 19 25

Heterosexual contact 3 13 2 8
Risk, females

IDU 54 35 57 41

Heterosexual contact 39 62 36 56

Note. MSM=men who have sex with men; IDU =injection drug user.
2Groups are defined by the percentage of the 1990 county population below the poverty level (see Methods). Groups 1 and 4 include counties
with the smallest and largest percentages below the poverty level, respectively. Each group had approximately the same population in 1998.

TABLE 3—Seroprevalence per 1000 Among Military Applicants and Job Corps
Entrants, by Race, Sex, and Year of Test: United States, 1993—-1998

African American

Other Race/Ethnicity

Military Job Corps Military Job Corps
Year Male Female Male Female Male Female Male Female
1993 0.6 1.1 3.4 4.4 0.1 0.1 1.1 0.3
1994 0.7 14 2.7 2.9 0.0 0.0 0.7 0.5
1995 0.7 0.9 2.6 5.2 0.1 0.1 0.5 0.5
1996 1.0 0.8 2.1 3.3 0.1 0.1 0.6 0.5
1997 0.6 0.3 21 5.2 0.0 0.1 0.4 0.5
1998 0.8 0.8 NA NA 0.0 0.1 NA NA

Note. NA=data not available.

high among African Americans with high-risk
behavior, and it suggests that HIV incidence
has not declined since the early 1990s.

The declines in AIDS incidence and in
deaths among persons with AIDS since 1995
were caused primarily by the slower progres-
sion of HIV-associated immune deficiency
among persons who used HAART.*>** Thus,
current trends in AIDS incidence and mor-
tality primarily indicate the success of the sec-
ondary prevention of severe disease and death
in persons living with HIV.*>* The substan-
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tial declines in AIDS deaths from 1995 to
1999 in all demographic and risk groups and
the declines in AIDS diagnoses reflect the
widespread use of HAART in all of these
groups. The declines varied among groups
because of differences in HIV incidence dur-
ing the late 1980s and 1990s,* HIV testing
patterns (with African Americans and His-
panics more likely to be tested late in the
course of disease),"" access to and use of ef-
fective therapy (with African Americans and
Hispanics, women, the uninsured, and the

poor less likely to have effective therapy),”*

and adherence to therapy.” Further studies
are needed to evaluate the relative importance
of these factors.

In marked contrast to the declines dur-
ing 1996 and 1997, AIDS diagnoses and
deaths were relatively constant during each
quarter year in 1998 and 1999. Further de-
clines in AIDS diagnoses and deaths during
the next several years will require better ac-
cess to therapy (especially among the poor),
simpler drug regimens (to facilitate adher-
ence), and the continued development of ef-
fective drugs. In the 25 original HIV reporting
states, approximately 25% of those with new
AIDS diagnoses each year during 1994
through 1998 had no earlier reported HIV di-
agnosis.* Therefore, increased HIV testing is
also essential.

The disproportionate effect of the HIV
epidemic on lower-income populations has
been demonstrated before at the local level 7
but not at the national level. Because ours is an
ecological analysis, based on county of resi-
dence at the time of AIDS diagnosis, the results
may be confounded by other factors associ-
ated with AIDS incidence, such as geography
and race/ethnicity, which reflect causal fac-
tors such as behavioral risk, past HIV inci-
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TABLE 4—HIV Incidence Estimates: United States, 1985-1998
Incidence per
Population Dates Type of Study 100 Person-Years (95% Cl) Reference
Men who have sex with men
New York City 1994-1995 Longitudinal study (STD clinic) 3.3(1.2,7.2) 13
New York City 1993-1995 Cohort 29(1.7,4.9) 14
3 Cities 1993-1995 Cohort 2.3(1.7,2.9) 15
8 Cities 1994-1995 Cohort 1.5(1.2,1.9) 16
Seattle, Wash 1995-1996 Cohort 1.3(0.4, 3.0) 17
7 Cities 1991-1996 RB (STD clinics) 2.1 (1.6, 2.8) 18
San Francisco, Calif 1996-1998 STARHS (anonymous 2.1(1.3,3.3) 19
test sites)
San Francisco, Calif 1989-1998 STARHS (STD clinic) 6.6 20
6 Cities, young men 1994-1998 STARHS (venues) 2.8 21
6 Cities 1991-1997 STARHS (STD clinics) 7.2 (4.8,10.5) CDC, unpublished
Injection drug users
New York City 1991-1997 6 cohorts, 4 other programs 0.7 (0.5, 0.9) 22
Baltimore, Md 1988-1997 Cohort 3.1 (2.8, 3.5) 23
Baltimore, Md 1994-1997 Cohort, needle exchange 3.2 24
Philadelphia, Pa Early 1990s Cohort, women 3.5(1.0,9.0) 25
Los Angeles, Calif 1989-1994 Treatment program 0.7 26
4 Cities 1994-1997 RB (treatment programs): 27
New York City 0.9 (0.5, 1.5)
Newark, NJ 0.9 (0.4, 1.8)
Seattle, Wash 0.2 (0.1, 0.6)
Los Angeles, Calif 0.0 (0.0, 0.3)
7 Cities 1991-1996 RB (STD clinics) 0.9 (0.6, 1.2) 18
San Francisco, Calif 1989-1998 STARHS (STD clinics) 1.5(0.6, 3.1) 20
6 Cities 1991-1997 STARHS (STD clinics) 1.8 (0.8, 4.0) CDC, unpublished
Persons presumed to have been infected through heterosexual contact
New York City 1994-1995 Longitudinal study (STD clinic): 13
Men 0.9 (0.4,1.9)
Women 0.8(0.2,2.3)
8 Cities 1994-1995 Cohort, women 1.1 (0.6, 2.3) 16
7 Cities 1991-1996 RB (STD clinics) 0.4 (0.4, 0.5) 18
San Francisco, Calif 1989-1998 STARHS (STD clinic) 0.4 (0.2, 0.5) 20
6 Cities 1991-1997 STARHS (STD clinics) 0.5(0.4,0.7) CDC, unpublished
General populations
US Army active duty 1989-1993 Repeat testing 0.2 28
US Army reserves 1985-1991 Men, repeat testing 0.3 29
Women, repeat testing 0.1 30
First-time blood donors 1993-1996 32 American Red Cross 0.010 (0.006, 0.015) 7
centers (STARHS)
Whole blood donors 1991-1994 5 cities 0.004 (0.003, 0.005) 31
Apheresis donors 1991-1994 5 cities 0.001 (0.000, 0.007) 31
Note. Cl=confidence interval; RB=record-based estimate (review of records for patients who made repeated visits); STD =sexually
transmitted disease; STARHS =serologic testing algorithm for determining recent HIV seroconversion’; CDC = Centers for Disease Control
and Prevention.

dence, testing behavior, and treatment. The
CDC now collects socioeconomic data on per-
sons with HIV and AIDS in selected states™®
and plans to do so in additional areas. Because
income level has important implications for
both primary and secondary HIV prevention,
we will carry out detailed analyses to obtain
more information about the association be-
tween income and other indicators of socio-
economic status and AIDS incidence.

Since early in the HIV epidemic, AIDS
surveillance data have been used to identify
modes of HIV transmission, populations into
which the epidemic was spreading, popula-
tions at increased risk for infection, popula-
tions most severely affected, and populations
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with the greatest need for primary prevention,
secondary prevention, and health care serv-
ices.* These surveillance data have also been
used to allocate federal resources for preven-
tion and treatment. Modes of transmission are
known. The other uses of HIV and AIDS sur-
veillance continue to be important. We must
modify surveillance to obtain data relevant to
ensuring that primary and secondary preven-
tion resources are allocated appropriately and
to evaluating these interventions.

Our results have policy implications for
the nature and future of HIV, AIDS, and be-
havioral surveillance in the United States. We
need estimates of HIV incidence to guide pri-
mary prevention, so that we will know where,

in which populations, and through which be-
haviors HIV is currently being transmitted.
HIV incidence can be estimated directly both
among persons tested repeatedly in high-risk
populations (such as clients of sexually trans-
mitted disease clinics) and among persons
tested once (using a procedure to determine
whether a person who tests positive was in-
fected recently). Until more information on
HIV incidence is available, we must continue
to infer trends in HIV incidence from trends in
rates of new HIV diagnoses and in prevalence
rates among adolescents and young adults.
We need data to provide an early warn-
ing of a resurgence of HIV infection or the
spread of infection into a new population. For
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example, there are indications of recent in-
creases in rectal gonorrhea and risky sexual
behavioral among MSM.>**" We need en-
hanced behavioral surveillance among groups
with high behavioral risk, as well as more be-
havioral data from interviewing representa-
tive samples of infected persons.

The populations in which the HIV epi-
demic is becoming concentrated—racial and
ethnic minorities, women, and the poor—need
increased access to prevention programs and
health care services, but these are populations
that had less access to health care services in
the past. To be sure that resources are allo-
cated appropriately for health care in these
populations, we need estimates of the number
of people living with diagnosed HIV and
AIDS at the national, state, and local levels,
which will require HIV reporting in all states.

During the last 10 years, groups with less
access to medical care have been affected
more and more by the HIV epidemic. This
change makes it harder to employ effective
primary and secondary prevention programs.
Monitoring the status of the epidemic and tar-
geting and evaluating the effectiveness of pre-
vention programs will be an important public
health challenge. An expanded HIV and AIDS
surveillance program will be essential in meet-
ing this challenge. [J

Contributors

All authors contributed to the conception and design
of this project, the interpretation of the data, and the
editing of the manuscript. J. Karon did the data analy-
ses and was the primary author of the text.

Acknowledgments

We thank Hillard Weinstock, MD (CDC) for pro-
viding summaries of unpublished analyses of HIV
incidence and Quan Vu Minh, MD (CDC) for assis-
tance with the literature search on HIV incidence
studies. We thank Robert Frey, PhD; Debra Hanson,
MS; and Janet Royalty, MS (CDC) for assistance with
computations.

References

1. Centers for Disease Control and Prevention.
CDC guidelines for national human immuno-
deficiency virus case surveillance, including
monitoring for human immunodeficiency virus
infection and acquired immunodeficiency syn-
drome. MMWR Morb Mortal Wkly Rep. 1999;
48(RR-13):1-31.

2. National HIV Prevalence Surveys, 1997 Sum-
mary. Atlanta, Ga: Centers for Disease Control
and Prevention; 1998:1-25.

3. Lindegren ML, Byers RH Jr, Thomas P, et al.
Trends in perinatal transmission of HIV/AIDS in
the United States. JAMA. 1999;282:531-538.

4. Centers for Disease Control and Prevention.
1993 revised classification system for HIV in-
fection and expanded surveillance case definition

July 2001, Vol. 91, No. 7

9.

for AIDS among adolescents and adults. MMWR
Morb Mortal Wkly Rep. 1992;41(RR-17):1-19.

. Centers for Disease Control and Prevention.

HIV/AIDS Surveillance Report. 1999:11(2):
1-44.

. Green TA. Using surveillance data to monitor

trends in the AIDS epidemic. Stat Med. 1998,
17:143-154.

. Janssen RS, Satten GA, Stramer SL, et al. New

testing strategy to detect early HIV-1 infection
for use in incidence estimates and for clinical
and prevention purposes. JAMA. 1998;280:
42-48.

. Rosenberg PS, Biggar RJ. Trends in HIV inci-

dence among young adults in the United States.
JAMA. 1998;279:1894-1899.

Biggar RJ, International Registry of Serocon-
verters. AIDS incubation in 1891 HIV serocon-
verters from different exposure groups. AIDS.
1990;4:1059-1066.

. Valleroy LA, MacKellar DA, Karon JM, Janssen

RS, Hayman CR. HIV infection in disadvan-
taged out-of-school youth: prevalence for US
Job Corps entrants, 1990 through 1996. J Ac-
quir Immune Defic Syndr Hum Retrovirol. 1998;
19:67-73.

. Valleroy LA, MacKellar DA, Karon JM, et al.

HIV prevalence and associated risks in young
men who have sex with men. JAMA. 2000;284:
198-204.

. Davis SF, Rosen DH, Steinberg S, Wortley PM,

Karon JM, Gwinn M. Trends in HIV prevalence
among childbearing women in the United States,
1989-1994. J Acquir Immune Defic Syndr Hum
Retrovirol. 1998;19:158-164.

. Torian LV, Murrill CS, Makki HA, et al. High

HIV seroincidence in nonwhite bisexual men
making repeat visits to a New York City sexu-
ally transmitted disease clinic, 1994-1995: re-
sults of a blinded longitudinal survey. In: Pro-
gram and abstracts of the 4th Conference on
Retroviruses and Opportunistic Infections; Jan-
uary 22-26, 1997; Washington, DC. Abstract
177.

. Koblin BA, Taylor PE, Avrett S, Stevens CE.

The feasibility of HIV-1 vaccine efficacy trials
among gay-bisexual men in New York City:
Project ACHIEVE. AIDS. 1996;10:1555-1561.

. Buchbinder SP, Douglas JM Jr, McKirnan DJ,

Judson FN, Katz MH, MacQueen KM. Feasi-
bility of human immunodeficiency virus vac-
cine trials in homosexual men in the United
States: risk behavior, seroincidence, and will-
ingness to participate. J Infect Dis. 1996;174:
954-961.

. Seage GR III, Metzger D, Hote S, Buchbinder S,

Koblin B, Celum C. Feasibility of conducting
HIV-1 vaccine trials in the United States: re-
cruitment, retention and HIV-1 seroincidence
from the HIV Network for Prevention Trials
(HIVNET) Vaccine Preparedness Study (VPS).
In: Program and abstracts of the XII World AIDS
Conference; June 28-July 3, 1998; Geneva,
Switzerland. Abstract 43543.

. Tabet SR, Krone MR, Paradise MA, Corey L,

Stamm WE, Celum CL. Incidence of HIV and
sexually transmitted diseases (STD) in a cohort
of HIV-negative men who have sex with men
(MSM). AIDS. 1998;12:2041-2048.

. Weinstock H, Sweeney S, Satten GA, Gwinn

M. HIV seroincidence and risk factors among
patients repeatedly tested for HIV attending sex-

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

ually transmitted disease clinics in the United
States, 1991 to 1996. J Acquir Immune Defic
Syndr Hum Retrovirol. 1998;19:506-512.
McFarland W, Busch MP, Kellogg TA, et al. De-
tection of early HIV infection and estimation
of incidence using a sensitive/less sensitive en-
zyme immunoassay testing strategy at anony-
mous counseling and testing sites in San Fran-
cisco. J Acquir Immune Defic Syndr. 1999;22:
484-489.

Schwarcz S, Kellogg T, McFarland W, et al. Dif-
ferences in temporal trends of HIV seroinci-
dence and seroprevalence among sexually trans-
mitted disease clinic patients, 1989-1998:
application of the serologic testing algorithm for
recent HIV seroconversion (STARHS). Am J
Epidemiol. 2001;153:925-934.

Centers for Disease Control and Prevention.
HIV incidence among young men who have
sex with men—seven US cities, 1994-2000.
MMWR Morb Mortal Wkly Rep. 2001;50:
440444,

Des Jarlais DC, Marmor M, Friedmann P, et al.
HIV incidence among injection drug users in
New York City, 1992-1997: evidence for a de-
clining epidemic. Am J Public Health. 2000;90:
352-359.

Nelson K, Strathdee SA, Celentano D, Safaeian
M, Macalino G, Vlahov D. Temporal trends, de-
mographic and behavioral risk factors for HIV
incidence among injection drug users in Balti-
more, 1988—1997 [abstract]. Am J Epidemiol.
1999;149(suppl):S10.

Vlahov D, Flynn C, Brookmeyer R, et al. Lower
risk of HIV infection with continued regular
participation in needle exchange program. In:
Program and abstracts of the XII World AIDS
Conference; June 28—July 3, 1998; Geneva,
Switzerland. Abstract 33384.

Meyers K, Metzger DS, McLellan AT, Navaline
H, Sheon AR, Woody GE. Will preventive HIV
vaccine efficacy trials be possible with female
injection drug users? J Acquir Immune Defic
Syndr Hum Retrovirol. 1995;10:577-585.
Kerndt PR, Weber M, Ford W, Prevots DR,
Lehman JS. HIV incidence among injection
drug users enrolled in a Los Angeles methadone
program. JAMA. 1995;273:1831-1832.
Murrill CS, Prevots DR, Miller MS, Linley LA,
Royalty JE, Gwinn M. Incidence of HIV among
injection drug users entering drug treatment pro-
grams in four US cities. J Urban Health. 2001;
78:152-161.

Renzullo PO, McNeil JG, Wann ZF, Burke DS,
Brundage JF, and the United States Military
Medical Consortium for Applied Retroviral Re-
search. Human immunodeficiency virus type-1
seroconversion trends among young adults serv-
ing in the United States Army, 1985-1993. J Ac-
quir Immune Defic Syndr Hum Retrovirol. 1995;
10:177-185.

Cowan DN, Brundage JF, Pomerantz RS. The
incidence of HIV infection among men in the
United States Army Reserve Components,
1985-1991. AIDS. 1994;8:505-511.

Cowan DN, Brundage JF, Pomerantz RS. HIV
infection among women in the Army Reserve
Components. J Acquir Immune Defic Syndr.
1994;7:171-176.

Glynn SA, Schreiber GB, Busch MP, et al. De-
mographic characteristics, unreported risk be-
haviors, and the prevalence and incidence of

American Journal of Public Health 1067



32.

33.

34.

35.

36.

37.

viral infections: a comparison of apheresis and
whole-blood donors. Transfusion. 1998;38:
350-358.

Metzger DS, Woody GE, McLellan AT, et al.
Human immunodeficiency virus seroconver-
sion among intravenous drug users in- and out-
of-treatment: an 18-month prospective follow-
up. J Acquir Immune Defic Syndr. 1993;6:
1049-1056.

Busch MP, Aberle-Grasse J, Rawal BD, et al.
Demographic correlates of HIV incidence
among US blood donors. In: Abstracts of the 6th
Conference on Retroviruses and Opportunistic
Infections; January 31-February 4, 1999; Chi-
cago, Ill. Abstract 272.

Renzullo P, Bacellar H, Garner RP, Birx DL,
McNeil JG. Epidemiology of HIV-1 serocon-
version among young adults in the US Army,
1985-1996: current trends in an evolving epi-
demic. In: Program and abstracts of the XII
World AIDS Conference; June 28—July 3, 1998;
Geneva, Switzerland. Abstract 518/13212.
Centers for Disease Control and Prevention. Re-
port of the NIH panel to define principles of
therapy of HIV infection and guidelines for the
use of antiretroviral agents in HI V-infected adults
and adolescents. MMWR Morb Mortal Wkly
Rep. 1998;47(RR-5):1-82.

Palella FJ Jr, Delaney KM, Moorman AC, et al.
Declining morbidity and mortality among pa-
tients with advanced human immunodeficiency
virus infection. N Engl J Med. 1998;338:
853-860.

McNaghten AD, Hanson DL, Jones JL, Dworkin
MS, Ward JW. Effects of antiretroviral therapy

1068 American Journal of Public Health

38.

39.

40.

41.

42.

43.

44.

and opportunistic illness primary chemopro-
phylaxis on survival after AIDS diagnosis. AIDS.
1999;13:1687-1695.

Fleming PL, Ward JW, Karon JM, Hanson DL,
De Cock KM. Declines in AIDS incidence and
deaths in the USA: a signal change in the epi-
demic. AIDS. 1998;12(suppl A):S55-S61.
Centers for Disease Control and Prevention. 1999
USPHS/IDSA guidelines for the prevention of
opportunistic infections in persons infected with
human immunodeficiency virus. MMWR Morb
Mortal Wkly Rep. 1999;48(RR-10):1-66.
Rosenberg PS. Scope of the AIDS epidemic in
the United States. Science. 1995;270:1372-1375.
Wortley PM, Chu SY, DiazT, et al. HIV testing
patterns: where, why, and when were persons
with AIDS tested for HIV? AIDS. 1995:9:
487-492.

Shapiro MF, Morton SC, McCaffrey DF, et al.
Variations in the care of HIV-infected adults in
the United States: results from the HIV Cost and
Services Utilization Study. JAMA. 1999;281:
2305-2315.

Nakashima AK, Jones JL, Burgess DA, Ward
JW. Predictors for not currently receiving pro-
tease inhibitor therapy: results from a multisite
interview project. In: Program and abstracts of
the XII World AIDS Conference; June 28—
July 3, 1998; Geneva, Switzerland. Abstract 413/
42282.

Anderson R, Bozzette S, Shapiro M, et al. Ac-
cess of vulnerable groups to antiretroviral ther-
apy among persons in care for HIV disease in
the United States. Health Serv Res. 2000;2:
389-416.

45.

46.

47.

48.

49.

50.

S1.

Nakashima AK, Jones JL, Burgess DA, Ward
JW. Adherence to currently prescribed anti-
retroviral therapies: results from a multisite in-
terview project. In: Program and abstracts of
the XII World AIDS Conference; June 28—
July 3, 1998; Geneva, Switzerland. Abstract
392/32326.

Fleming PL, Wortley PM, Karon JM, DeCock
KM, Janssen RS. Tracking the HIV epidemic:
current issues, future challenges. Am J Public
Health. 2000;90:1037-1041.

Hu DJ, Frey R, Costa SJ, et al. Geographical
AIDS rates and socio-demographic variables in
the Newark, New Jersey metropolitan area. AIDS
Public Policy J. 1994;9:20-25.

Simon PA, Hu DJ, Diaz T, Kerndt PR. Income
and AIDS rates in Los Angeles County. AIDS.
1995;9:281-284.

Diaz T, Chu SY, Buehler JW, et al. Socioeco-
nomic differences among people with AIDS: re-
sults from a multistate surveillance project. Am
J Prev Med. 1994;10:217-222.

Centers for Disease Control and Prevention. In-
creases in unsafe sex and rectal gonorrhea
among men who have sex with men—San Fran-
cisco, California, 1994-1997. MMWR Morb
Mortal Wkly Rep. 1999;48:45-48.

Lehman JS, Hecht FM, Wortley P, et al. Are
at-risk populations less concerned about HIV
infection in the HAART era? In: Program and
abstracts of the 7th Conference on Retro-
viruses and Opportunistic Infections; Janu-
ary 30—February 2, 2000; San Francisco, Calif.
Abstract 198.

July 2001, Vol. 91, No. 7



