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Vital Signs: HIV Prevention Through Care and Treatment — United States
Abstract
Background: An estimated 1.2 million persons in the United States were living with human immunodeficiency virus
(HIV) infection in 2008. Improving survival of persons with HIV and reducing transmission involve a continuum of
services that includes diagnosis (HIV testing), linkage to and retention in HIV medical care, and ongoing HIV prevention
interventions, including appropriately timed antiretroviral therapy (ART).
Methods: CDC used three surveillance datasets to estimate recent HIV testing and HIV prevalence among U.S. adults by
state, and the percentages of HIV-infected adults receiving HIV care for whom ART was prescribed, who achieved viral
suppression, and who received prevention counseling from health-care providers. Published data were used to estimate
the numbers of persons in the United States living with and diagnosed with HIV and, based on viral load and CD4
laboratory reports, linked to and retained in HIV care.
Results: In 2010, 9.6% of adults had been tested for HIV during the preceding 12 months (range by state: 4.9%–29.8%).
Of the estimated 942,000 persons with HIV who were aware of their infection, approximately 77% were linked to care,
and 51% remained in care. Among HIV-infected adults in care, 45% received prevention counseling, and 89% were
prescribed ART, of whom 77% had viral suppression. Thus, an estimated 28% of all HIV-infected persons in the United
States have a suppressed viral load.
Conclusions: Prevalence of HIV testing and linkage to care are high but warrant continued effort. Increasing the percentages
of HIV-infected persons who remain in HIV care, achieve viral suppression, and receive prevention counseling requires
additional effort.
Implications for Public Health Practice: Public health officials and HIV care providers should improve engagement
at each step in the continuum of HIV care and monitor progress in every community using laboratory reports of viral
load and CD4 test results.

Introduction
Human immunodeficiency virus (HIV) causes a chronic
infection that leads to a progressive disease. Without treatment,
most persons with HIV develop acquired immunodeficiency
syndrome (AIDS) within 10 years of infection, which results in
substantial morbidity and premature death (1). Approximately
50,000 persons in the United States were infected with HIV
annually during 2006–2009 (2). Approximately 16,000 persons
with AIDS die each year (3). A consistently suppressed HIV
viral load is associated with reduced morbidity and mortality
and a lower probability of transmitting HIV to sex partners

(4). Testing identifies infected persons and is the entry point
to a continuum of HIV health-care and social services that
improve health outcomes, including survival. This continuum
includes diagnosis (HIV testing), linkage to and retention in
continuous medical care for HIV, prevention counseling and
other services that reduce transmission, and appropriately
timed and consistent antiretroviral therapy (ART) for viral
suppression. This report estimates the number of HIV-infected
persons who received selected services along the continuum
of HIV care in the United States and the overall percentage of
persons with HIV who had a suppressed viral load.
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Results

Methods
Data reported through June 2010 to the National HIV
Surveillance System were used to calculate rates* by state per
100,000 population among persons aged 18–64 years living
with diagnosed HIV infection (prevalence) at the end of 2008.
Behavioral Risk Factor Surveillance System† data from 2010
were used to estimate percentages by state of persons aged
18–64 years who reported testing for HIV during the 12
months preceding the interview. Medical Monitoring Project
(MMP)§ data were used to estimate numbers and nationally
representative percentages of adults aged ≥18 years receiving
medical care who reported receiving prevention counseling
in a clinical setting¶ during the 12 months preceding the
interview, and whose medical record documented that they
1) were prescribed ART during the 12 months preceding the
interview and 2) had a suppressed viral load (defined as ≤200
copies/mL) at their most recent test.
Using these surveillance data and published information,
CDC assessed the estimated number of persons with HIV
infection (7) and the numbers and percentages of persons who
were 1) aware of their infection (7), 2) linked to care (8,9),
3) retained in care (8–11), 4) prescribed ART, and 5) virally
suppressed. From these analyses, CDC developed a national
estimate of the percentage of all HIV-infected persons with
viral suppression.
* Diagnosed HIV prevalence rates were not adjusted for reporting delays to allow
inclusion of all 50 states and the District of Columbia. By June 2010, only 40
states had implemented confidential name-based HIV infection reporting for
long enough (since at least January 2006) to allow for stabilization of data
collection and adjustment for reporting delays.
† The Behavioral Risk Factor Surveillance System is a state-based, random-digitdialed telephone survey of the civilian, noninstitutionalized adult population
that collects information on preventive health practices and risk behaviors in
the United States (5).
§ MMP collects behavioral and clinical information from a nationally
representative sample of adults receiving medical care for HIV infection in
outpatient facilities in the United States and Puerto Rico (6). A total of 23
project areas were funded to conduct data collection activities for the 2009–2010
MMP data collection cycle: California; Chicago, Illinois; Delaware; Florida;
Georgia; Houston, Texas; Illinois; Indiana; Los Angeles County, California;
Michigan; Mississippi; New Jersey; the state of New York; New York City, New
York; North Carolina; Oregon; Pennsylvania; Philadelphia, Pennsylvania; Puerto
Rico; San Francisco, California; Texas; Virginia; and Washington. Patients who
received medical care during January–April 2009 at an MMP participating
facility were interviewed once during June 2009–April 2010 regarding all
medical visits during the 12 months preceding the interview. In addition,
patients’ medical records were abstracted for documentation of medical care
(including prescription of ART and HIV viral load) for the 12 months preceding
the interview. All percentages were weighted for the probability of selection
and adjusted for nonresponse bias.
¶ Based on self-reported information from the patient interview about discussions
with a physician, nurse, or other health-care worker. Topics might have included
condom negotiation, how to practice safer sexual behavior or injection use, or
how to talk with partners about safe sex. Discussion occurring during sessions
that were part of HIV testing and counseling encounters were not included.
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In 2008, an estimated 1.2 million persons were living with
HIV in the United States, of whom 80% had been diagnosed
(7). The prevalence rate for persons aged 18–64 years with
an HIV diagnosis ranged by state from 40.1 to 3,365.2 per
100,000 population (Figure 1). In 2010, an estimated 9.6% of
persons aged 18–64 years reported recent HIV testing (range by
state: 4.9%–29.8%) (Figure 2). In general, recent HIV testing
percentages were higher in states with higher HIV prevalence rates.
According to published studies, approximately 77% of
persons diagnosed with HIV were linked to care within
3–4 months of diagnosis (8,9), and 51% were retained in
ongoing care (8–11). Among adults aged ≥18 years in MMP
representing persons receiving HIV medical care, 89% had
been prescribed ART. Of these, 77% had a suppressed viral
load at their most recent test (Table). CDC synthesized these
findings to determine the number of persons in selected
categories of the continuum of HIV care (Figure 3), and
estimated that 328,475 (35%) of 941,950 persons diagnosed
with HIV (or 28% of all 1,178,350 persons with HIV) in the
United States are virally suppressed.
The percentages of patients in MMP who were prescribed
ART, had documented viral suppression, and received
prevention counseling from a health-care provider during the
preceding 12 months varied by age group, race/ethnicity, and
reported sexual behavior (Table). Prescription of ART ranged
FIGURE 1. Rates of persons aged 18–64 years living with a diagnosis
of HIV infection* — National HIV Surveillance System, United States,
year-end 2008

DC

428.1–3,365.2
319.4–428.0
202.5–319.3
129.4–202.4
40.1–129.3

Abbreviation: HIV = human immunodeficiency virus.
* Rates are per 100,000 population and are not adjusted for reporting delays.
Rates are categorized into quintiles. Overall rate: 417.5 per 100,000 population.
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FIGURE 2. Percentages of persons aged 18–64 years tested for HIV
infection during the preceding 12 months — Behavioral Risk Factor
Surveillance System, United States, 2010

DC

11.9–29.8
8.6–11.8
7.4–8.5
5.9–7.3
4.9–5.8

Key Points
• About 1.2 million persons in the United States are
infected with HIV; 80% are aware of their infection,
and 20% have not been diagnosed.
• After diagnosis, 77% of HIV-infected adults are linked
to HIV medical care, but only 51% of diagnosed
persons stay in medical care; fewer than half of the
patients getting care receive prevention counseling from
their health-care provider.
• A suppressed HIV viral load can lead to better health
outcomes and a much lower chance of passing HIV on
to partners; however, only 28% of all persons with HIV
have a suppressed viral load because the best possible
levels have not been reached for 1) testing, 2) ongoing
HIV medical care, and 3) adherence to medicine.
• Additional information is available at http://www.cdc.
gov/vitalsigns.

Abbreviation: HIV = human immunodeficiency virus.
* Percentages are categorized into quintiles. Overall percentage: 9.6%.

from 76% for patients aged 18–24 years to 92% for those
aged ≥55 years; of those prescribed ART, viral suppression was
lowest among patients aged 25–34 years (69%) and highest
in those aged ≥55 years (85%). Among the 92% of whites,
89% of Hispanics or Latinos, and 86% of blacks or African
Americans who were prescribed ART, 84% of whites and 79%
of Hispanics or Latinos had documented viral suppression,
compared with 70% of blacks or African Americans. ART
prescriptions were documented for 91% of men who have sex
with women only (MSW), 89% of men who have sex with men
(MSM), and 86% of women who have sex with men (WSM).
By sex, 79% of males (81% of MSM and 75% of MSW) had
viral suppression, compared with 71% of females.
Among persons in MMP, 45% had received prevention
counseling during the preceding year, ranging from 36%
among persons aged ≥55 years to 73% among persons aged
18–24 years. By race/ethnicity, 54% of blacks or African
Americans and 52% of Hispanics or Latinos received
prevention counseling, compared with 29% of whites.
Prevention counseling was received by 50% of MSW and
WSM, but only 39% of MSM.

Conclusions and Comment
Among MMP participants (representing adults aged ≥18
years receiving medical care for HIV infection), 89% had been
prescribed ART, of whom 77% had a suppressed viral load.
However, only 28% of all persons living with HIV infection

in the United States are estimated to be virally suppressed, in
large part because only approximately 41% are both aware of
their infection and receiving ongoing HIV care.
The observed higher percentages of persons who were recently
tested in areas with higher HIV prevalence are encouraging.
These findings are consistent with the recommendations of
the 2010 National HIV/AIDS Strategy to intensify efforts in
communities where HIV is concentrated most heavily, but
continued effort is necessary to achieve the goal of increasing
the proportion of persons aware of their infection from 80%
to 90% (12). CDC’s comprehensive HIV testing strategy
includes 1) routine HIV screening in health-care settings with
prevalence of undiagnosed infection ≥0.1%, 2) targeted testing
of persons with risk factors associated with increased HIV
prevalence, and 3) retesting at least annually for HIV-negative
persons at increased risk for HIV (13).
Although the percentage of persons with HIV who are linked
to care after diagnosis is 77%, more effort is needed to ensure
that those patients remain in care and to eliminate disparities
among subgroups who are prescribed ART and subsequently
achieve viral suppression. In MMP, compared with whites,
smaller percentages of blacks or African Americans and Hispanics
or Latinos were prescribed ART and were virally suppressed.
Differences in rates of ART prescription and viral suppression
might reflect differences in insurance coverage, prescription drug
costs, health-care providers’ perceptions of patients’ probability
of adherence, or other factors associated with adherence.
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TABLE. Receipt of treatment and prevention counseling during the preceding 12 months among HIV-infected adults aged ≥18 years who
received HIV medical care, by selected characteristics — Medical Monitoring Project (MMP), United States, 2008–2010*
Among those prescribed ART, most
recent HIV viral load test indicating
≤200 copies/mL†

Prescription of ART
Characteristic

No.

Age group (yrs)
18–24
84
25–34
395
35–44
986
45–54
1,490
≥55
782
Sex
Male
2,755
Female
980
Race/Ethnicity
Black or African American
1,489
Hispanic or Latino**
783
White
1,270
Other
195
Sexual risk behavior
Men who have sex with men††
1,771
Men who have sex with women only§§
901
954
Women who have sex with men¶¶
Total***
3,737

No. in Weighted
sample
%¶
(95% CI)¶

No.

No. in Weighted
sample
%¶
(95% CI)¶

Prevention counseling by a
health-care provider§
No.

No. in Weighted
sample
%¶
(95% CI)¶

107
500
1,121
1,641
848

76
79
88
91
92

(64–87)
(72–83)
(86–91)
(90–93)
(90–94)

62
268
712
1,168
661

84
395
986
1,490
782

78
69
72
79
85

(69–87)
(64–75)
(67–76)
(75–82)
(82–87)

77
302
546
712
309

107
500
1,121
1,641
848

73
59
47
42
36

(63–84)
(52–66)
(42–52)
(36–47)
(31–41)

3,067
1,148

90
86

(88–92)
(83–89)

2,171
698

2,755
980

79
71

(76–82)
(68–75)

1,338
607

3,067
1,148

43
50

(37–48)
(46–54)

1,734
878
1,384
221

86
89
92
87

(83–88)
(86–92)
(91–94)
(81–94)

1,046
611
1,067
147

1,489
783
1,270
195

70
79
84
77

(66–74)
(75–82)
(80–87)
(72–83)

975
457
420
94

1,734
878
1,384
221

54
52
29
44

(49–60)
(48–56)
(25–33)
(37–52)

1,980
997
1,118
4,217

89
91
86
89

(87–91)
(89–93)
(83–89)
(87–91)

1,448
662
679
2,871

1,771
901
954
3,737

81
75
71
77

(79–84)
(71–79)
(68–75)
(74–80)

797
503
593
1,946

1,980
997
1,118
4,217

39
50
50
45

(34–44)
(44–56)
(46–54)
(40–50)

Abbreviations: HIV = human immunodeficiency virus; ART = antiretroviral therapy; CI = confidence interval.
* A total of 23 project areas were funded to conduct data collection activities for the 2009–2010 MMP data collection cycle: California; Chicago, Illinois; Delaware;
Florida; Georgia; Houston, Texas; Illinois; Indiana; Los Angeles County, California; Michigan; Mississippi; New Jersey; the state of New York; New York City, New York;
North Carolina; Oregon; Pennsylvania; Philadelphia, Pennsylvania; Puerto Rico; San Francisco, California; Texas; Virginia; and Washington. Information regarding
prescription of ART and HIV viral load was abstracted from the patient’s medical record. Patients who received medical care during January–April 2009 at an MMP
participating facility were interviewed once during June 2009–April 2010 regarding all medical visits during the 12 months preceding the interview. In addition,
patients’ medical records were abstracted for documentation of medical care for the 12 months preceding the interview.
† Represents only those patients who remained engaged in care.
§ Based on self-reported information from the patient interview about discussions with a physician, nurse, or other health-care worker. Topics might have included
condom negotiation, how to practice safer sexual behavior or injection use, or how to talk with partners about safe sex. Discussion occurring during sessions that
were part of HIV testing and counseling encounters were not included.
¶ All percentages are weighted for probability of selection and nonresponse bias adjustment. Computation of 95% CIs accounts for weighting and complex sample
survey design.
** Hispanics or Latinos can be of any race.
†† Refers to males who reported oral or anal sex with a man, or who self-identify as gay or bisexual.
§§ Refers to males who only reported oral, anal, or vaginal sex with a woman, or who self-identify as heterosexual.
¶¶ Refers to females who reported oral, anal, or vaginal sex with a man, or who self-identify as heterosexual or bisexual.
*** Numbers may not add to total because of missing data.

Ongoing prevention interventions for persons with HIV
infection are key components to reduce HIV transmission.
Prevention counseling is recommended as an ongoing part of
HIV care for all patients (14), but fewer than half of patients
in MMP had received prevention counseling from their healthcare provider during the preceding year. These low percentages,
especially among MSM, who account for the most new HIV
infections in the United States (2), indicate a need for health-care
providers to deliver HIV prevention services more consistently.
The findings in this report are subject to at least two
limitations. First, documentation of a recent suppressed viral
load might not be indicative of consistent viral suppression.
Second, the percentage of persons with viral suppression might
be overestimated or underestimated and not representative of all
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persons with HIV in the United States because 1) not all states
have implemented routine reporting of CD4 and viral load test
results, so estimates of percentages of persons retained in care
are based on a limited number of states; 2) MMP data might
include persons more likely to be retained in care or adhere to
ART; and 3) the estimate assumed no viral suppression among
persons not in care, although a small percentage of persons
demonstrate viral suppression without taking ART.
CDC’s estimate that 28% of all HIV-infected persons are
virally suppressed is higher than the 19% reported in a recent
review (15). CDC used more recent data and different methods
that did not depend on estimates of the proportion of persons
in care who need ART. The previous estimate calculated that
80% of persons in care need ART, of whom 75% receive it (15).
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among those with diagnosed infection, only
51% are receiving regular HIV care (8–11).
1,178,350
Without substantial improvement in these
100
percentages, 1.2 million new HIV infections
would be expected to occur in the United States
941,950
80
over the next 20 years (16). Based on estimated
lifetime HIV treatment costs of $367,000 per
725,302
person (2009 dollars) (17) caring for persons
60
who become infected could cost as much as
480,395
$450 billion in health-care expenditures (16).
426,590
40
CDC supports state and local health
328,475
department programs to expand and monitor
20
HIV testing and linkage to medical care,
especially in high prevalence areas. Because
0
ensuring that persons with HIV infection
On ART¶ Suppressed viral
HIVHIVLinked to
Retained in
receive continuous medical care is important,
infected*
diagnosed*
HIV care†
load (≤200
HIV care§
CDC is working with health departments
copies/mL)**
Engagement in HIV care
throughout the nation to expand their efforts
Abbreviations: HIV = human immunodeficiency virus; ART = antiretroviral therapy.
to collect laboratory reports on all CD4 and
* HIV-infected, N = 1,178,350; HIV-diagnosed, n=941,950. Source: CDC. HIV surveillance—United States,
viral load test results for persons diagnosed
1981–2008. MMWR 2011;60:689–93.
† Calculated as estimated number diagnosed (941,950) × estimated percentage linked to care (77%);
with HIV. Local programs can use these data
n = 725,302. Sources: Marks G, Gardner LI, Craw J, Crepaz N. Entry and retention in medical care
(in accordance with privacy and confidentiality
among HIV-diagnosed persons: a meta-analysis. AIDS 2010;24:2665–78; Torian LV, Wiewel EW.
policies, laws, and regulations) to identify
Continuity of HIV-related medical care, New York City, 2005–2009: do patients who initiate care stay
in care? AIDS Patient Care STDS 2011;25:79–88.
persons not in care and to facilitate efforts to
§ Calculated as estimated number diagnosed (941,950) × estimated percentage retained in care (51%);
ensure they receive appropriate care. CDC will
n = 480,395. Sources: Marks G, Gardner LI, Craw J, Crepaz N. Entry and retention in medical care
among HIV-diagnosed persons: a meta-analysis. AIDS 2010;24:2665–78; Torian LV, Wiewel EW.
continue using MMP to monitor receipt of ART
Continuity of HIV-related medical care, New York City, 2005–2009: do patients who initiate care stay
and prevention services among persons in care
in care? AIDS Patient Care STDS 2011;25:79–88; Hall IH, Mahle KC, Tang T, Li J, Johnson AS, Shouse L.
Retention in care of HIV-infected adults and adolescents in 13 U.S. areas. Presented at the National
and identify opportunities for improvement.
HIV Prevention Conference, Atlanta, GA, August 14–17, 2011; Tripathi A, Youmans E, Gibson JJ, Duffus
CDC will share this information with grantees,
WA. The impact of retention in early HIV medical care on viro-immunological parameters and survival:
a statewide study. AIDS Res Hum Retroviruses 2011;27:751–8.
partners, health-care providers, and other federal
¶ Calculated as estimated number retained in HIV care (480,395) × percentage prescribed ART in MMP
agencies (e.g., the Health Resources and Services
(88.8%); n = 426,590. Source: Data from the Medical Monitoring Project.
Administration) to improve the delivery of
** Calculated as estimated number on ART (426,590) × percentage with suppressed viral load in MMP
(77.0%); n = 328,475 (28% of the estimated 1,178,350 persons in the United States who are infected
care, treatment, and prevention services for all
with HIV). Source: Data from the Medical Monitoring Project.
persons with HIV infection.
The results in this report indicate that progress
The 2010 National HIV/AIDS Strategy goals of reducing
has been made; however, continued and intensified efforts are
HIV incidence, increasing access to care and improving health
needed. Only with success at each step in the continuum of
outcomes for persons living with HIV, and reducing HIVHIV care (i.e., identifying those with HIV, linking them to
related disparities and health inequities are interdependent.
and retaining them in care, and ensuring they receive optimal
Reducing national HIV incidence and improving individual
treatment and prevention services) can the ultimate goals of
health outcomes require increased access to care and
improving health, extending lives, and preventing further HIV
elimination of disparities in the quality of care received. To
transmission be achieved.
meet these goals and break the cycle of HIV transmission
Reported by
in the United States, achieving high levels of engagement at
every stage in the continuum of care is essential. Currently,
Stacy M. Cohen, MPH, Michelle M. Van Handel, MPH, Bernard
a substantial proportion of HIV-infected persons have been
M. Branson, MD, Janet M. Blair, PhD, H. Irene Hall, PhD,
tested and initially linked to care, and of those retained in care,
Xiaohong Hu, MS, Linda J. Koenig, PhD, Jacek Skarbinski, MD,
89% are prescribed ART, and 77% achieve viral suppression.
Angie Tracey, Jonathan Mermin, MD, Linda A. Valleroy, PhD,
However, only an estimated 28% of all HIV-infected persons
Div of HIV/AIDS Prevention, National Center for HIV/AIDS,
in the United States are virally suppressed, largely because even

Percentage

FIGURE 3. Number and percentage of HIV-infected persons engaged in selected stages
of the continuum of HIV care — United States
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Viral Hepatitis, STD, and TB Prevention, CDC. Corresponding
contributor: Stacy M. Cohen, scohen@cdc.gov, 404-639-4493.
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