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Vital Signs: HIV Infection, Testing, and Risk Behaviors Among Youths —
United States
Abstract
Background: In 2009, 6.7% of the estimated 1.1 million persons living with human immunodeficiency virus (HIV)
infection in the United States were youths (defined in this report as persons aged 13–24 years); more than half of youths
with HIV (59.5%) were unaware of their infection.
Methods: CDC used National HIV Surveillance System data to estimate, among youths, prevalence rates of diagnosed
HIV infection in 2009 and the number of new infections (incidence) in 2010. To assess the prevalence of risk factors
and HIV testing among youths, CDC used the 2009 and 2011 Youth Risk Behavior Surveillance System for 9th–12th
grade students and the 2010 National Health Interview Survey (NHIS) for persons 18–24 years.
Results: Prevalence of diagnosed HIV was 69.5 per 100,000 youths at the end of 2009. Youths accounted for 12,200
(25.7%) new HIV infections in 2010. Of these, 7,000 (57.4%) were among blacks/African Americans, 2,390 (19.6%)
among Hispanics/Latinos, and 2,380 (19.5%) among whites; 8,800 (72.1%) were attributed to male-to-male sexual
contact. The percentage of youths tested for HIV overall was 12.9% among high school students and 34.5% among
those aged 18–24 years; it was lower among males than females, and lower among whites and Hispanics/Latinos than
blacks/African Americans.
Conclusions: A disproportionate number of new HIV infections occurs among youths, especially blacks/African Americans,
Hispanics/Latinos, and men who have sex with men (MSM). The percentage of youths tested for HIV, however, was
low, particularly among males.
Implications for Public Health: More effort is needed to provide effective school- and community-based interventions to
ensure all youths, particularly MSM, have the knowledge, skills, resources, and support necessary to avoid HIV infection.
Health-care providers and public health agencies should ensure that youths are tested for HIV and have access to sexual
health services, and that HIV-positive youths receive ongoing health-care and prevention services.

Introduction
The risk for acquiring human immunodeficiency virus
(HIV) infection during adolescence and early adulthood starts
with initiation of sexual behavior or injection drug use, and
initiation of contributing behaviors such as use of alcohol and
other drugs. The prevalence of HIV in potential sex partners,
the percentage of HIV-infected persons unaware of their status,
and the frequency of risky sexual behaviors and injection drug
use contribute to the level of risk. In 2009, youths (defined in
this report as persons aged 13–24 years), who represented 21%

of the U.S. population, comprised 6.7% of persons living with
HIV. More than half (59.5%) were unaware of their infection,
the highest for any age group (1). All persons need to understand
the threat of HIV and how to prevent it (2). Youths, particularly
those at highest risk, need effective school-based, school-linked,
and community-based interventions (3) that make them aware
of their risk for HIV and help delay initiation of sexual activity,
increase condom use for those who are sexually active, and
decrease other behaviors, such as alcohol and drug use, that
contribute to HIV risk. This report describes, among youths,
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1) rates of those living with a diagnosis of HIV infection at the
end of 2009, 2) the estimated number of new HIV infections
in 2010, 3) the percentage that have been tested for HIV, and
4) the percentage that engage in selected risk behaviors.

Methods
To calculate prevalence per 100,000 by state among persons
aged 13–24 years living with diagnosed HIV infection at the
end of 2009, and the number of new HIV infections among
youths by sex, race/ethnicity, and transmission category* in
2010, data from the National HIV Surveillance System were
used.† To describe HIV testing and risk behaviors for persons
aged 13–24 years, two data sources were required. First, two
components of the Youth Risk Behavior Surveillance System
were analyzed. The 2011 National Youth Risk Behavior
Survey (YRBS) (4) was used to estimate percentages of
9th–12th grade students (predominantly aged 14–17 years)
who had ever been tested for HIV (excluding tests performed
for blood donations), overall and by sex, race/ethnicity, and
sexual behavior.§ To describe HIV risk behaviors among male
and female students in grades 9–12 based on the sex of their
sexual contacts, CDC combined additional YRBS data from
2009 and 2011 collected by 12 states and nine large urban
school districts.¶ Approximately half (48.9%) of all persons
* Transmission category is the term used to summarize a person’s HIV risk factors;
the summary classification results from selecting, from the presumed
hierarchical order of probability, the one risk factor most likely to have been
responsible for transmission. For surveillance purposes, a single transmission
category is assigned to each diagnosis of HIV infection. Persons with more
than one reported risk factor for HIV infection are classified in the transmission
category listed first in a hierarchy of transmission categories based on their
presumed order of probability. An exception is the category for male-to-male
sexual contact and injection drug use; this group makes up a separate
transmission category. Persons whose transmission category is classified as
male-to-male sexual contact include males who ever had sexual contact with
other males and males who ever had sexual contact with both males and females.
† Through HIV incidence surveillance, data on HIV testing and antiretroviral
use history are used to calculate the probability that a person would have a test
for HIV infection during a defined recency period, and these probabilities are
used to assign a weight to each new diagnosis classified as a recent infection,
using results of the serologic testing algorithm for recent HIV seroconversion.
Weights are summed to determine the incidence of HIV infection in the 18
states and two cities that provide HIV incidence surveillance data. To extrapolate
results to the entire United States, the ratio of the number of new HIV infections
to the number of new HIV diagnoses in the areas providing data is applied to
the number of new HIV diagnoses in the areas that did not contribute data.
§ The national YRBS used a three-stage cluster sample to obtain cross-sectional
data representative of public and private school students in grades 9–12 in the
50 states and District of Columbia. The school response rate was 81%, the
student response rate was 87%, and the overall response rate was 71%.
¶ These surveys used a two-stage cluster sample to obtain additional data representative
of public school students in grade 9–12 in 11 states (Connecticut, Delaware, Florida,
Hawaii, Illinois, Massachusetts, Michigan, New Hampshire, Rhode Island,
Vermont, and Wisconsin) and nine large urban school districts (Boston, Chicago,
Detroit, District of Columbia, Los Angeles, Milwaukee, New York City, San Diego,
and Seattle) and public and private school students in grades 9–12 in one state
(Ohio). The school response rates averaged 92%, the student response rates averaged
80%, and the overall response rates averaged 73%.
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aged 13–24 years living with an HIV diagnosis and reported
to the National HIV Surveillance System live in these 12
states and nine cities. T-tests were used to test for statistically
significant differences (p<0.05) between subgroups. Second,
2010 National Health Interview Survey (NHIS) data were
used to calculate the percentages of persons aged 18–24 years
who had ever been tested for HIV (excluding tests performed
for blood donations) overall and by sex, race/ethnicity, and
HIV risk factor.**

Results
At the end of 2009, the prevalence of persons aged 13–24
years living with an HIV diagnosis was 69.5 per 100,000,
ranging by state from 2.3 to 562.8 per 100,000 population
(Figure 1). Rates were higher in the South and Northeast
compared with the West and Midwest.
In 2010, of the estimated 47,500 new HIV infections, 12,200
(25.7%) were among youths (10,100 [82.8%] among males and
2,100 [17.2%] among females). An estimated 7,000 (57.4%)
newly infected youths were blacks/African Americans (5,600
males and 1,400 females), 2,390 (19.6%) were Hispanics/Latinos
(2,100 males and 290 females), and 2,380 (19.5%) were whites
(2,100 males and 280 females) (Figure 2). By transmission
category, 72.1% of all new HIV infections among youths were
attributed to male-to-male sexual contact, 19.8% to heterosexual
contact,†† 4.0% to injection drug use, and 3.7% to male-to-male
sexual contact and injection drug use. Among females, 85.7%
of infections were attributed to heterosexual contact and 12.9%
to injection drug use. Among males, 87.1% of infections were
attributed to male-to-male sexual contact, 6.0% to heterosexual
contact, 2.2% to injection drug use, and 4.5% to male-to-male
sexual contact and injection drug use. Of the 8,800 new infections
among youths attributed to male-to-male sexual contact, 4,800
(54.4%) were among blacks/African Americans, 1,900 (21.6%)
among Hispanics/Latinos, and 1,800 (20.5%) among whites.
In the 12 states and nine large urban school districts, more risk
behaviors were reported by male high school students who had
sexual contact with males (i.e., males who had sexual contact with
males only or with both males and females [MSM]) compared
with males who had sexual contact only with females (Table 1).
Among high school students who had had sexual contact, MSM
were significantly more likely than other males to have had sexual
** NHIS is a nationally representative, annual, cross-sectional, multistage
probability sample household survey that provides prevalence estimates for a
broad range of health measures for the civilian, noninstitutionalized U.S.
population, based on in-person interviews with a nationally representative
sample of adults aged ≥18 years. This report presents NHIS data for adults
aged 18–24 years living in the 50 states and District of Columbia. The final
response rate for the adult sample person component was calculated as 60.8%.
†† Heterosexual contact with a person known to have, or to be at high risk for,
HIV infection.
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FIGURE 1. Prevalence rates of persons aged 13–24 years living with a
diagnosis of HIV infection* — National HIV Surveillance System, United
States, year-end 2009

FIGURE 2. Number of new HIV infections among youths aged 13–24
years, by sex and race/ethnicity — United States, 2010
6,000

DC

77.6–562.8
37.4–77.5
20.2–37.3
2.3–20.1
Abbreviation: HIV = human immunodeficiency virus.
* Prevalence rates are per 100,000 population and are not adjusted for reporting
delays. Prevalences are categorized into quartiles. Overall prevalence rate:
69.5 per 100,000.

intercourse with four or more persons during their lifetime (39.4%
compared with 26.9%), and to have ever injected any illegal
drug (20.4% compared with 2.9%), and were significantly less
likely to report having ever been taught in school about acquired
immunodeficiency syndrome (AIDS) or HIV infection (74.6%
compared with 86.3%). Currently sexually active§§ MSM were
significantly more likely than currently sexually active males who
had sexual contact only with females to have drunk alcohol or
used drugs before last sexual intercourse (38.5% compared with
24.3%) and were significantly less likely to have used a condom
during last sexual intercourse (44.3% compared with 70.2%).
In 2011, 12.9% of all 9th–12th grade students had been tested for
HIV (Table 2). Of those who ever had sexual intercourse (49.2% of
male and 45.6% of female high school students), 22.2% had been
tested for HIV. Female students (27.2%) were significantly more
likely than male students (17.6%), and black/African American
students (32.0%) were significantly more likely than Hispanic/
Latino (20.1%) or white (19.6%) students to have been tested for
HIV. In 2010, 34.5% of persons aged 18–24 years had ever been
tested for HIV (Table 3). Testing among this age group also was
higher among females (45.0%) compared with males (24.1%), and
higher among blacks/African Americans (53.3%) compared with
Hispanics/Latinos (36.2%) or whites (29.8%).

Conclusions and Comment
Based on the most recent data available from 2009 and
2010, youths represent 6.7% of persons living with HIV in the
§§

Had sexual intercourse with at least one person during the 3 months before
the survey.
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United States and account for 25.7% of new HIV infections.
Of new HIV infections among youths, 45.9% were among
black/African American males, the majority of which were
attributed to male-to-male sexual contact. Nationwide, the
percentage of youths who had ever been tested for HIV was
low compared with other age groups (1): 12.9% among high
school students (22.2% among those who ever had sexual
intercourse) and 34.5% among persons aged 18–24 years.
The higher HIV prevalence among blacks/African Americans
overall (nearly three times higher than among Hispanics/
Latinos and nearly eight times higher than among whites [1])
and MSM overall (nearly 40 times higher than other men
[5]) contributes to the disproportionate number of new HIV
infections among black/African American youths and young
MSM. Because of this disparity, black/African American
youths are at higher risk for infection even with similar levels
of risk behaviors (6). Other research has found that among
young MSM, other factors such as stigma, discrimination
(7), less condom use, more alcohol and drug use, and having
sex with older partners (8) contribute to even higher risk for
HIV acquisition. This analysis also found that young MSM
were significantly less likely to use condoms during last sexual
intercourse, more likely to drink alcohol or use drugs before
last sexual intercourse, and more likely to have four or more
partners during their lifetime compared with young men who
had sexual intercourse only with females. These behaviors are
associated with substantial risk for infection. In one study
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TABLE 1. Percentage of male high school students* who reported HIV-related risk behaviors, by sex of sexual contacts, and female high school
students* who reported HIV-related risk behaviors — state and local Youth Risk Behavior Surveys conducted in 12 states † and nine large urban
school districts,§ 2009–2011
Male high school students
Who had sexual contact
Who had sexual contact with males only or both
with females only
males and females
HIV-related risk behavior

Female high school students
who had sexual contact

Race/Ethnicity

%

(95% CI)

%

(95% CI)

%

(95% CI)

Sexual intercourse with four or more persons
during lifetime

Black/African American
Hispanic/Latino¶
White
Total

45.1
30.5
19.5
26.9

(40.9–49.3)
(28.5–32.7)
(17.5–21.7)
(25.5–28.5)

43.3
53.3**
29.5**
39.4**

(33.4–53.7)
(45.6–60.8)
(22.8–37.3)
(34.5–44.4)

24.1
16.0
17.5
18.7

(21.7–26.7)
(14.3–17.8)
(15.6–19.7)
(17.3–20.1)

Ever injected illegal drugs

Black/African American
Hispanic/Latino
White
Total

2.1
5.8
2.1
2.9

(1.4–3.1)
(4.5–7.4)
(1.5–2.8)
(2.5–3.5)

22.2**
26.8**
13.9**
20.4**

(13.9–33.4)
(20.3–34.5)
(8.4–22.3)
(15.9–25.8)

3.6
3.2
2.8
3.2

(2.6–5.2)
(2.3–4.4)
(1.5 –5.3)
(2.3–4.5)

Drank alcohol or used drugs before last sexual
intercourse††

Black/African American
Hispanic/Latino
White
Total

17.6
27.2
25.4
24.3

(14.9–20.6)
(24.4–30.2)
(23.0–27.8)
(22.7–25.8)

22.2
64.3**
30.2
38.5**

(12.4–36.7)
(54.4–73.1)
(23.0–38.5)
(32.8–44.6)

13.4
16.6
16.5
16.0

(11.2–16.0)
(14.5–19.0)
(14.7–18.4)
(14.8–17.3)

Condom use at last sexual intercourse††

Black/African American
Hispanic/Latino
White
Total

75.3
67.4
69.2
70.2

(72.2–78.2)
(64.7–69.9)
(67.1–71.3)
(68.7–71.6)

55.1**
33.0**
48.7**
44.3**

(42.1–67.4)
(23.9–43.5)
(40.1–57.4)
(39.0–49.7)

59.3
53.2
57.0
56.6

(55.5–63.0)
(50.2–56.1)
(55.1–58.8)
(55.1–58.0)

Ever taught in school about AIDS or HIV infection

Black/African American
Hispanic/Latino
White
Total

82.5
83.5
89.2
86.3

(80.1–84.7)
(81.7–85.1)
(88.0–90.2)
(85.4–87.2)

73.0
62.0**
84.9
74.6**

(62.1–81.6)
(54.8–68.8)
(80.1–88.7)
(70.7–78.1)

86.2
84.9
89.8
88.1

(84.0–88.2)
(83.2–86.5)
(88.6–90.8)
(87.2–88.9)

Abbreviations: HIV = human immunodeficiency virus; CI = confidence interval; AIDS = acquired immunodeficiency syndrome.
* Who ever had sexual contact.
† Connecticut, Delaware, Florida, Hawaii, Illinois, Massachusetts, Michigan, New Hampshire, Ohio, Rhode Island, Vermont, and Wisconsin.
§ Boston, Chicago, Detroit, District of Columbia, Los Angeles, Milwaukee, New York City, San Diego, and Seattle.
¶ Hispanics/Latinos might be of any race.
** The percentage for male students who had sexual contact with females only is significantly different (p<0.05) than the percentage for male students who had
sexual contact with males only or with both males and females.
†† Among students who had sexual intercourse with at least one person during the 3 months before the survey.

TABLE 2. Percentage of high school students who have ever been tested for HIV,* by sex,
race/ethnicity, and ever having had sexual intercourse — National Youth Risk Behavior
Survey, United States, 2011
Males
Characteristic
Total
Race/Ethnicity
Black/African American
Hispanic/Latino†
White
Ever had sexual intercourse
No
Yes
Black/African American
Hispanic/Latino
White

%

(95% CI)

11.2

(9.4–13.3)

23.7
11.0
8.7
4.8
17.6
29.1
15.9
14.2

Females
%

(95% CI)

(95% CI)

14.6 (12.8–16.6)

12.9

(11.3–14.7)

(17.0–32.0)
(8.8–13.7)
(7.3–10.4)

24.2
14.0
12.6

(19.2–29.9)
(12.0–16.2)
(10.7–14.8)

24.0
12.5
10.6

(18.9–29.9)
(11.0–14.1)
(9.2–12.1)

(3.7–6.2)
(14.8–20.8)
(19.9–40.5)
(12.3–20.3)
(11.6–17.5)

4.2
27.2
35.2
25.2
25.4

(3.2–5.4)
(24.7–29.8)
(28.0–43.1)
(22.0–28.7)
(22.3–28.8)

4.5
22.2
32.0
20.1
19.6

(3.6–5.5)
(19.7–24.8)
(24.5–40.5)
(17.4–23.2)
(17.1–22.4)

Abbreviations: HIV = human immunodeficiency virus; CI = confidence interval.
* Excluding tests performed for blood donations.
† Hispanics/Latinos might be of any race.
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among MSM, the attributable risk for new
HIV infection was 29% for using alcohol
or drugs before sex and 32% for having
four to nine sex partners (9). Further, in
a study of primarily young MSM, 75% of
those with acute HIV infection reported
sex under the influence of drugs or alcohol
compared with 31% of HIV-uninfected
MSM. Moreover, the risk for HIV infection
doubled for MSM with a sex partner 5 years
older and quadrupled with a sex partner 10
years older (8).
More than half (59.5%) of youths with
HIV are unaware of their infection (1).
Although the number of new HIV infections
is highest among males, fewer males have
been tested for HIV than females. Routine
HIV testing as part of regular medical care
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and increase condom use among youths
(3). Policies can support these efforts
Males
Females
Total
by promoting in schools an inclusive
Characteristic
%
(95% CI)
%
(95% CI)
%
(95% CI)
environment for sexual minorities that
Total
24.1 (21.3–26.9)
45.0
(41.6–48.5)
34.5
(32.2–36.8)
reduces stigma and discrimination (13) and
Race/Ethnicity
requiring evidence-based HIV prevention
Black/African American
42.2
(33.5–50.9)
64.1
(56.0–72.2)
53.3
(47.1–59.5)
education (3) for all students. In addition,
†
Hispanic/Latino
23.7
(18.3–29.1)
49.8
(43.6–56.0)
36.2
(32.2–40.3)
community organizations, schools,
White
19.4
(15.7–23.2)
40.2
(35.7–44.7)
29.8
(26.7–32.9)
HIV risk factors§
and health-care providers can establish
No
23.0
(20.2–25.8)
44.6
(41.2–48.1)
33.8
(31.5–36.2)
procedures that reduce barriers and protect
Yes
53.4
(38.6–68.2)
67.6
(46.7–88.5)
58.9
(46.9–71.0)
confidentiality (i.e., procedures that do
Abbreviations: HIV = human immunodefiency virus; CI = confidence interval.
not disclose information to unauthorized
* Excluding tests performed for blood donations.
† Hispanics/Latinos might be of any race.
persons unless required under state law) for
§ Three percent of persons aged 18–24 years indicated that at least one of the following statements was
youths seeking sexual health services (14) and
true for them, but not which applied to them: “You have hemophilia and have received clotting factor
facilitate access to education and other HIV
concentrations.”“You are a man who has had sex with other men (even just one time).” “You have taken
street drugs (even just one time).” You have traded sex for money or drugs (even just one time). “You
prevention services.
have tested positive for HIV (the virus that causes AIDS).” or “You have had sex (even just one time) with
Early diagnosis and treatment can reduce
someone who would answer ‘yes’ to any of these statements.”
HIV progression and prevent transmission,
is recommended by CDC for all persons aged 13–64 years (10)
but youths are less likely to be tested, access
and by the American Academy of Pediatrics for all youths by
care, remain in care, and achieve viral suppression (15). Youthage 16–18 years and all sexually active youths regardless of age
friendly, culturally competent, confidential, and convenient
(11). Better adherence to these guidelines, especially for males, is
health services facilitate access to and retention in care.***
needed to increase early HIV diagnosis and facilitate treatment
Comprehensive health services, including HIV/sexually
that improves health and reduces transmission.
transmitted infection screening, treatment, and prevention
Interventions for youths have been proven effective for
services, and adjunct services, such as mental health, drug and
delaying initiation of sexual activity, increasing condom
alcohol treatment, and housing assistance, are necessary for
use, and reducing other risk behaviors, such as drug and
youths at highest risk of acquiring or transmitting HIV. Because
alcohol use.¶¶ The Community Preventive Services Task
young MSM often acquire HIV from older, HIV-positive
Force recommends risk reduction interventions in school and
partners (8), regular testing, care, and treatment for adult MSM
community settings to prevent HIV among adolescents (3).
also are essential to prevent HIV infections among youths.
Individual- and group-level HIV prevention interventions
Limitations of the estimates of new HIV infections have been
provide knowledge, skill building, and increased motivation
described previously (15). In addition, the findings in this report
to adopt behaviors that protect against HIV infection, and
are subject to at least three more limitations. First, YRBS data
some are designed specifically for youths at high risk for HIV.
apply only to youths who attend school and therefore are not
For young MSM (those aged 18–29 years), “Mpowerment” is
representative of all persons in this age group. Nationwide, in
an effective community-level intervention that has been shown
2009, of persons aged 16–17 years, approximately 4% were not
to reduce unprotected anal intercourse, the sexual behavior that
enrolled in a high school program and had not completed high
carries the greatest risk for HIV transmission (12). However,
school (4). Second, NHIS excludes active military personnel
additional individual- and group-level interventions specifically
and those who live outside of households (e.g., persons who
designed for young MSM, and young black/African American
are incarcerated, in long-term–care institutions, or homeless),
MSM in particular, are needed. Evidence-based behavioral HIV
who might be at greater risk for HIV infection than persons in
interventions for high risk youths can be adapted to address
households. Finally, data from YRBS and NHIS are self-reported
the unique needs of young MSM and to communicate the
and subject to recall bias and potential underreporting of
substantial risks associated with having sex with partners who
sensitive information, such as HIV risk factors and HIV testing.
are more likely to be infected, particularly those who are older.
To achieve the goals of the National HIV/AIDS Strategy
Multicomponent school-based interventions, including
for the United States (i.e., to reduce the number of persons
classroom-based curricula and school-wide environmental
who become infected with HIV and reduce disparities), public
changes, have been shown to decrease unprotected sex
TABLE 3. Percentage of persons aged 18–24 years who have ever been tested for HIV,* by sex,
race/ethnicity, and HIV risk factors — National Health Interview Survey, United States, 2010

¶¶

Additional information available at http://www.cdc.gov/hiv/topics/research/
prs/subset-best-evidence-interventions.htm#link2.3.

*** Additional information available at http://whqlibdoc.who.int/
publications/2009/9789241598859_eng.pdf.
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Key Points
• Youths aged 13–24 years account for 7% of the estimated
1.1 million persons living with human immunodeficiency
virus (HIV) infection in the United States.
• In 2010, 26% of estimated new HIV infections were
among youths: 57% among blacks/African Americans,
20% among Hispanic/Latinos, and 20% among whites.
• Nearly 75% of the 12,200 new HIV infections among
youths were attributable to male-to-male sexual contact.
• Only a low percentage of youths have been tested for HIV,
and 60% of youths with HIV are unaware of their infection.
• Young males who have sex with males are at increased
risk for HIV because of high rates of HIV in potential
sex partners, and they are more likely to engage in
HIV-related risk behaviors (e.g., unprotected sexual
intercourse and injection drug use) than other male or
female high school students.
• Additional information is available at http://www.cdc.
gov/vitalsigns.
health agencies, in conjunction with families, educators, and
health-care practitioners, must educate youths about HIV
before they begin engaging in risk behaviors, especially young
gay and bisexual males, particularly blacks/African Americans,
who face a disproportionately higher risk (2). To delay the onset
of sexual activity, increase condom use among those who are
sexually active, and decrease injection drug use, multicomponent
school- and community-based approaches that provide access
to condoms, HIV testing and treatment, and behavioral
interventions for those at highest risk are needed.
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