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Improving Health Outcomes for Youth Living
With the Human Immunodeficiency Virus
A Multisite Randomized Trial of a Motivational Intervention
Targeting Multiple Risk Behaviors
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Objective: To determine if Healthy Choices, a motivational interviewing intervention targeting multiple risk
behaviors, improved human immunodeficiency virus
(HIV) viral load.
Design: A randomized, 2-group repeated measures de-

sign with analysis of data from baseline and 6- and
9-month follow-up collected from 2005 to 2007.
Setting: Five US adolescent medicine HIV clinics.
Participants: A convenience sample with at least 1 of
3 risk behaviors (nonadherence to HIV medications, substance abuse, and unprotected sex) was enrolled. The
sample was aged 16 to 24 years and primarily African
American. Of the 205 enrolled, 19 did not complete baseline data collections, for a final sample size of 186. Young
people living with HIV were randomized to the intervention plus specialty care (n=94) or specialty care alone
(n = 92). The 3- and 6-month follow-up rates, respectively, were 86% and 82% for the intervention group and
81% and 73% for controls.
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Intervention: Healthy Choices was a 4-session individual clinic-based motivational interviewing intervention delivered during a 10-week period. Motivational interviewing is a method of communication designed to
elicit and reinforce intrinsic motivation for change.
Outcome Measure: Plasma viral load.
Results: Youth randomized to Healthy Choices showed

a significant decline in viral load at 6 months postintervention compared with youth in the control condition
(␤=−0.36, t=−2.15, P=.03), with those prescribed antiretroviral medications showing the lowest viral loads. Differences were no longer significant at 9 months.
Conclusion: A motivational interviewing intervention
targeting multiple risk behaviors resulted in short-term
improvements in viral load for youth living with HIV.
Trial Registration: clinicaltrials.gov Identifier:

NCT00103532
Arch Pediatr Adolesc Med. 2009;163(12):1092-1098

OUNG PEOPLE AGED 15 TO 24

years represent almost half
of new human immunodeficiency virus (HIV) infections globally, with more
than 5 million young people currently living with HIV. 1 While efforts have focused on increased access to antiretroviral (ARV) medications, poor adherence to
HIV treatment is a primary cause of treatment failure in young people.2 Antiretroviral medication adherence has been
shown to be suboptimal among young
people living with HIV in the United
States3,4 and in developing countries.5,6 In
fact, several researchers have noted that
young people with HIV have worse adherence than both children and adults.2-7
This is consistent with trends for other risk
behaviors, such as sexual risk and substance use,8 which tend to cluster in ado-
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lescence and young adulthood. These other
risk behaviors can also have deleterious effects on the health status of youth with
HIV. Substance use has been shown to
negatively affect immune system function in persons with HIV.9,10 Young people
living with HIV having unprotected sex,
in addition to possibly transmitting the disease, may also show increases in viral load
as a result of contracting other sexually
transmitted infections11,12 or superinfection with new strains of the virus.13
Concern about risk behaviors in young
adults with HIV has prompted recommendations for multidisciplinary care that includes adolescent medicine specialists,
integrated behavioral health services, adherence support, and peer outreach.14
However, these programs have not sufficiently reduced risk behaviors or improved health outcomes for this group of
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people in the United States.2-4,7 In adult populations, interventions based on motivational interviewing have been
shown to improve adherence to ARV drugs15-17 and to reduce other risk behaviors associated with increased viral load.18-20 Motivational interviewing is a patientcentered, goal-oriented method of communication for
eliciting and strengthening intrinsic motivation for health
behavior change.21 Extensive research in social psychology22 has shown that positive behaviors in children and
adults are more strongly associated with motivation based
on intrinsic factors (eg, values and satisfaction) than on
extrinsic factors (eg, rewards and guilt). Motivational interviewing has been shown to improve health behaviors
in a variety of adult populations when delivered by a range
of treatment providers, including physicians, health educators, and mental health professionals.23 Motivational
interviewing is a flexible intervention tailored to the individual needs of the participant and has thus been successful with diverse populations, including individuals
of minority ethnicity23 and sexual orientation.17 The flexibility of motivational interviewing to address multiple
behaviors in diverse populations suggests its utility for
addressing the array of risk behaviors present in diverse
samples of youth with HIV.
Although use of motivational interviewing to improve pediatric/adolescent health behaviors has been recommended,24 few studies have tested it in addressing adherence concerns in young people,25 and only 1 has
addressed multiple risk behaviors.26 This pilot study tested
a manualized 4-session motivational interviewing intervention (delivered during 10 weeks) that targeted 3 risk
behaviors (ARV drug nonadherence, substance use, and
sexual risk behavior) in a small sample of teenagers and
young adults with HIV. The purpose of the present study
was to test this intervention, Healthy Choices, in a largescale, multisite, randomized clinical trial of young people
with HIV with risk behaviors. Because of possible viral
load reductions associated with improvements in substance use and sexual risk behaviors as well as ARV adherence, we hypothesized that participants with at least
1 of the 3 problem-level risk behaviors who were randomized to Healthy Choices plus multidisciplinary specialty care (intervention arm) would show greater reductions in viral load compared with those receiving
specialty care alone (control arm). Viral load was chosen as the primary outcome because it was relevant to
all participants regardless of risk behavior and was an objective measure not influenced by biases of the commonly used self-report measures of these behaviors.
METHODS

PARTICIPANTS
Participants were recruited from 5 adolescent medicine HIV clinics in Los Angeles, California, Philadelphia, Pennsylvania, Baltimore, Maryland, Fort Lauderdale, Florida, and Detroit, Michigan. Inclusion criteria included positive HIV status, age of 16
to 24 years, and ability to complete questionnaires in English.
Participants also had to report having a problem in at least 1 of
3 HIV risk behaviors—substance use identified via an adolescent medicine screener,27 self-report of at least 1 unprotected

375 Assessed for eligibility
151 Did not meet inclusion criteria
15 Refused to participate
4 Lost to follow-up

Enrollment

205 Randomized
186 Completed baseline
assessment
Allocation

Follow-up

Analysis

92 Allocated to intervention
79 Completed ≥1 session

94 Allocated to control

11 Lost to 6-month follow-up
15 Lost to 9-month follow-up

18 Lost to 6-month follow-up
25 Lost to 9-month follow-up

92 Analyzed

94 Analyzed

Figure. Flowchart of study participants throughout the trial.

act of intercourse in the last 3 months, or self-report of less than
90% adherence to ARV drugs in the last month. Because the
intervention focused on multiple risk behaviors, youth had to
have engaged in a second behavior (ever tried alcohol or illicit
drugs, ever had sexual intercourse, or were ever prescribed HIV
medications) that could be discussed in the intervention, even
if the focus was on maintenance or preventing escalation to a
problematic level. Exclusion criteria included having an active psychosis that resulted in an inability to complete questionnaires, being currently involved in research targeting any
of the 3 behaviors, and being currently involved in a formal
substance abuse treatment program. The Figure demonstrates participant flow through the trial. Because of the brevity of the intervention and the comprehensive support services available in each clinic setting, participants were
randomized to intervention plus specialty care (n=94) or specialty care alone (n=92).

PROCEDURES
The protocol was approved by each clinic’s associated institutional review board, and a certificate of confidentiality was obtained from the National Institutes of Health. Data were collected between May 2005 and August 2007. Clinic care providers
gave a general description of the study to potential participants. If they were interested, a researcher obtained verbal consent for screening. Upon determination of eligibility, written
informed consent was obtained and a waiver of parental consent was permitted for youth younger than 18 years. Participants were then randomized so that intervention sessions could
be scheduled immediately after the baseline assessment to promote intervention retention.
Randomization was carried out using a permuted block design, with randomly determined block sizes of 4 and 6. Randomization was stratified by site and targeted problem behavior. An automated clinical trial management tool based on
telephone interactive voice-response technology was used to
randomize subjects to their treatment arm. Using state-of-theart technology, this tool allows users to send and receive randomization information from any telephone. Only study coordinators were unblinded to treatment condition so that they
could assist in scheduling intervention visits. However, because of computer-assisted personal interviewing administration of questionnaires and the focus on a biological outcome,
bias was thought to be minimal.
Youth had to complete the baseline assessment, including
demographics and behavioral measures, within 30 days of
screener completion using computer-assisted personal inter-
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viewing. Responses to computer-assisted personal interviewing questions were entered into the computer by a researcher
in a confidential manner. Once entered, all responses were coded
with a unique identifier, and no personal identifying information was recorded during the interview session. The analysis
included information available for 3 study visits: at baseline and
6 and 9 months. All assessments and intervention sessions occurred at the clinic. Retention strategies included reminder calls
and collaboration with clinic staff to contact hard-to-reach youth.
Participants received $30 for the baseline visit, $40 for the
6-month visit, and $45 for the 9-month visit. Transportation,
snacks, and child care were available.

MULTIDISCIPLINARY SPECIALTY CARE
All clinics provided HIV primary care with an adolescent medicine specialist and reported offering the following onsite services: adherence counseling, risk-reduction counseling, mental health services, case management, HIV support groups, peer
advocacy and outreach, and transportation. At baseline, participants reported a mean use of support services of 9.8 sessions during the previous 3 months, with no difference between those assigned to the treatment or control condition
(P⬎.05).

HEALTHY CHOICES
The 4-session individual intervention has been previously described.26,28 Youth could work on 2 of 3 possible problem behaviors based on their entry screening: substance use, sexual
risk, or HIV medication nonadherence. If they had problems
in all 3 behaviors (n=19), a random selection of 2 of them determined the intervention target. If they had reached a problematic level in 2 behaviors, both were selected for intervention. If the participant had only 1 behavior that had reached a
problematic level, the second targeted behavior would be that
which the subject had merely engaged in; however, if the subject had engaged in both of the remaining 2 behaviors, 1 of the
2 was chosen as the second possible target for the intervention
using a random selection process (28 participants).
In session 1, participants chose which of the 2 behaviors to
discuss first, and the interventionist elicited their views using
standard motivational interviewing techniques. The remainder of the session focused on structured personalized feedback on risk behaviors based on the baseline assessment (normative data were not provided, as they were not available for
youth with HIV), building motivation to initiate/maintain
changes, decisional balance exercises to clarify the perceived
pros and cons of behavior changes, and consideration of a plan
to change his or her behavior. The plan was presented as an
option, and the youth set his or her plan goal. The second session (week 2) followed the same format but focused on the second target behavior. In the subsequent 2 sessions (weeks 6 and
10), the interventionist reviewed the personalized behavior
change plan, continued to monitor and encourage progress,
problem-solved barriers, and elicited strategies to maintain health
behaviors and to prevent relapse.
The interventionists were doctoral students in psychology
or trained clinicians. They participated in a 2-day motivational interviewing training by members of the Motivational Interviewing Network of Trainers. They received weekly telephone supervision and case feedback from 1 of the supervising
trainers. Interventionists submitted videotaped recordings of
each session to the research team both for supervisor review
and for coding with Motivational Interviewing Treatment Integrity codes.29 The Motivational Interviewing Treatment Integrity codes produce specific feedback to the supervisor and

therapist on use of motivational interviewing techniques. A 20minute portion of each tape was selected at random and coded
by a member of the Motivational Interviewing Treatment Integrity coding team, a group of 7 trained raters whose reliability was assessed using the intraclass correlation statistic. To ensure reliability, each rater coded the same 20-minute portion
of a taped session. The intraclass correlation for this coded segment was shown to be highly reliable (Cronbach ␣=.97; intraclass correlation average=0.97).

OUTCOME MEASURES
Demographic variables that we investigated included age, biological sex, self-identified race/ethnicity, and self-identified sexual
orientation. The primary outcome measure was viral load. Quantitative plasma HIV RNA testing was required at baseline and
each follow-up visit. For purposes of the analysis, RNA measures below the level of detection were set to the lower limit of
detection for the assay used: 25 copies per milliliter for the
nucleic acid sequence base amplification assay; 50 copies per
milliliter for the Roche Ultrasensitive assay; 75 copies per milliliter for branched DNA; and 400 copies per milliliter for the
Roche Amplicor assay. These limits were verified by the study
site representatives. The same assay was used for baseline and
follow-up visits so that the primary outcome (viral load change
score) would not be affected by different assays. As expected,
preliminary analyses indicated that the distribution of the viral load was skewed, so a logarithmic (log10) transformation of
this measure was carried out and used in subsequent analyses.
Approximately one-third of the participants in each arm of the
trial met clinical criteria to be prescribed ARV drugs. A dummy
variable (1=taking medication) was created and used as a covariate in the statistical analysis assessing the effect of behavioral intervention.

STATISTICAL ANALYSIS
A preintervention/postintervention intent-to-treat evaluation
strategy was used to test the hypothesis that young people with
HIV randomized to Healthy Choices would have greater reductions in viral load than control group participants. Because there were no significant differences in attrition between the 2 groups, we first used the t test to compare the average
differences in the logarithm of the viral load between the intervention and control participants, assessed at baseline and the
6- and 9-month follow-up. To avoid potential for bias due to
regression to the mean and to control for difference in viral load
at baseline and according to other covariates (eg, age, race/
ethnicity, taking ARV drugs, and sexual orientation), findings
from the bivariate t test comparison were further verified using
the multiple linear regression model to assess the effect of the
intervention30: Yt =␣ ⫹ ␤0Y0 ⫹ ␤1(Healthy Choices) ⫹兺␤iXi.
In this equation, Yt represents the log viral load assessed at the
t follow-up visit, Y0 represents viral load assessed at baseline,
and Xi represents a group of i covariates. A significant negative
coefficient for the intervention, ␤1 (equal to the adjusted reductions in log viral load), at P⬍.05 was used as evidence to
support the effect of Healthy Choices in reducing viral loads.
Although participants were randomized into intervention and
control conditions, we first assessed the equality of the participants in the intervention and control groups for a number of
key variables, including age, race/ethnicity, biological sex, sexual
orientation, and taking ARV drugs. The variables that significantly differed between intervention arms were included in multivariate models to control for any potential confounding on
program effect evaluation. Study sites (4 dummy variables for
5 sites, controlling for study site heterogeneity) were included
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Table 1. Sample Characteristics
No. (%)
Total
(N=186)

Characteristic
Age, y
Range
Mean (SD)
Race/ethnicity
African American
Other
Male sex
Heterosexual orientation
No. of problematic behaviors
1
2
3
Participants taking antiretroviral drugs
Baseline
At 6 mo
At 9 mo

Intervention Group
(n = 94)

Control Group
(n = 92)

16-24
20.5 (2.4)

16-24
20.5 (2.3)

16-24
20.5 (2.3)

12

P Value

t184 = 0.06

.95

.51

155 (83.3)
31 (16.7)
98 (52.7)
103 (56.6)

80 (85.1)
14 (14.9)
42 (44.7)
56 (61.5)

75 (81.5)
17 (18.5)
56 (60.9)
47 (51.6)

0.43

86 (46.2)
82 (44.1)
18 (9.7)

50 (53.2)
36 (38.3)
8 (8.5)

36 (39.1)
46 (50.0)
10 (10.9)

22 = 3.70

.16

64 (34.4)
63 (33.9)
63 (33.9)

31 (33.0)
35 (37.2)
32 (34.0)

33 (35.9)
28 (30.4)
31 (33.7)

0.17
0.96
0.03

.68
.33
.96

4.89
1.81

Table 2. Differences in the Levels of Log10 Viral Load Between the Intervention and Control Groups a
Intervention

Control

Differences

Time

No.

Mean (SD)

No.

Mean (SD)

Mean (SD)

df

P Value

Baseline
6 mo
9 mo

94
81
77

3.62 (1.14)
3.37 (1.13)
3.48 (1.14)

91
76
69

3.79 (1.21)
3.78 (1.18)
3.61 (1.21)

−0.16 (1.18)
−0.41 (1.16)
−0.13 (1.17)

183
155
144

.35
.04
.50

a Differences in log viral load were assessed as the average log viral load of the intervention subjects minus that of the control subjects, assessed at the
10
10
baseline and the 2 follow-ups.

to control for effect modification. Missing viral load (dummy
variable, controlling for confounding), number of problem behaviors, ARV medication, sexual orientation, and chronological age were also included as covariates. Because sexual orientation is more significant than biological sex for HIV infection
and prevention and both are statistically highly correlated, we
included only sexual orientation as a covariate in the multiple
regression models. All statistical analyses were conducted using
SAS, version 9.1 (SAS Institute Inc, Cary, North Carolina), with
␣⬍.05 used to define statistical significance.

and 81% and 73% in the control group at the 6- and 9-month
visits, respectively. Participants who were retained at 6
months did not differ significantly from those who were
not in terms of demographic characteristics or baseline viral load (P⬎.05). The same was true of those retained at 9
months (P⬎.05).

RESULTS

Table 2 summarizes the differences in viral load be-

SAMPLE CHARACTERISTICS
Of the 186 participants, 122 (65.6%) had reached a problematic level for substance use, 82 (44.1%) had for HIV
medication adherence, and 100 (53.8%) had for sexual risk.
Table 1 presents sample characteristics at baseline. There
were no significant baseline differences between the 2 groups
with regard to mean age, race/ethnicity, sexual orientation, or treatment with ARV drugs based on treatment guidelines at the time of the study (P⬎.1). Although the proportion of subjects with different sexual orientations did
not differ between the 2 groups, there were significantly
fewer biological males in the intervention group than in
the control group (44.7% vs 60.9%, 12=4.89, P=.03). Follow-up rates were 86% and 82% in the intervention group

VIRAL LOAD IN THE INTERVENTION
AND CONTROL GROUPS

tween the intervention and control groups. There were
no significant differences in log of the viral load at baseline. At 6 months, the overall mean log of the viral load
differed significantly between the intervention and
the control groups (3.37−3.78=−0.41, df=155, P=.04,
t test).
Table 3 presents the 2 constructed multiple regression models to test intervention effects (R2 =0.37, 6-month
model; and R2 =0.44, 9-month model). The model was
significant for the 6-month (F12,141 =6.99, P ⬍.001) and
9-month (F12,129 =8.33, P⬍.001) follow-ups and demonstrated that the Healthy Choices intervention was associated with significant decline in viral load at 6-month
follow-up (␤=−0.36, t1 =−2.15, P=.03) after covariate adjustment (including the between-group differences in the
baseline viral load, number of problem behaviors, study
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Table 3. Effect of Motivational Interviewing on Viral Load Evaluated Using Multiple Regression Models
6-Month Follow-up
(n = 157)
␤1 a

t1

P Value

␤1 a

t1

P Value

−0.38
0.47

−2.21
6.44

.03
⬍.001

−0.11
0.45

−0.70
6.76

.48
⬍.001

0.53
0.08
0.73
0.40
Reference
−0.08
0.05
0.25
0.00
−0.47
−0.05

1.81
0.32
2.67
1.38
NA
−0.58
0.27
1.07
−0.01
−1.76
−1.46

.07
.75
.008
.17
NA
.56
.79
.29
.99
.08
.15

0.53
0.24
0.65
0.55
Reference
−0.09
−0.81
−0.01
−0.12
0.00
−0.08

1.93
0.96
2.38
2.02
NA
−0.70
−4.82
−0.04
−0.64
0.02
−2.14

.06
.34
.02
.05
NA
.49
⬍.001
.97
.52
.98
.03

Independent Variable
Intervention
Baseline viral load
Participating site
Los Angeles, CA
Philadelphia, PA
Baltimore, MD
Ft Lauderdale, FL
Detroit, MI
No. of problem behaviors
Taking ARV drugs
Data missing on viral load
Sexual orientation
Non–African American race
Age

9-Month Follow-up
(n = 146)

Abbreviations: ARV, antiretroviral drugs; NA, not applicable.
a Nonstandardized regression coefficients.

Table 4. Mean Viral Load by Intervention Group and ARV Status a
Intervention Group
Taking ARV Drugs

Control Group

Not Taking ARV Drugs

Taking ARV Drugs

Not Taking ARV Drugs

Time

No.

Mean (SD)

No.

Mean (SD)

No.

Mean (SD)

No.

Mean (SD)

Baseline
6 mo
9 mo

31
34
32

3.03 (0.87)
2.39 (1.01)
2.89 (1.11)

63
47
45

3.92 (1.08)
3.83 (0.99)
3.90 (0.97)

32
27
31

3.27 (1.34)
3.50 (1.46)
3.37 (1.41)

55
49
38

4.07 (0.96)
3.94 (0.98)
3.81 (0.99)

Abbreviation: ARV, antiretroviral.
a Multiple regression analysis indicated that the interaction between the behavioral intervention and the ARV treatment was statistically significant (␤ = −1.072,
1
P ⬍ .001) after controlling for baseline differences in viral load, study site heterogeneity, number of risk behaviors, loss to follow-up, and demographic variables.

sites, ARV treatment, loss to follow-up, and demographic variables).
Table 4 demonstrates the mean viral load among
groups defined by both randomization status and ARV
medication. The group randomized to intervention and
prescribed ARV drugs showed a decline in viral loads from
3.03 (SD, 0.87) at baseline to 2.39 (SD, 1.01) at the
6-month follow-up, the greatest among all 4 groups, suggesting the existence of an interaction between the behavioral intervention and ARV treatment. Reductions in
viral load within the ARV group were greater than a half
log, suggesting clinical significance of the intervention.31 Results from the same multiple regression model
plus an interaction term indicated that the interaction was
statistically significant (␤1 = −1.072, P ⬍.001). In the intervention group, 33% had undetectable viral loads at 6
months (42% of those prescribed ARV drugs) compared
with 22% of the control group (30% of those prescribed
ARV drugs).
COMMENT

A motivational interviewing intervention, Healthy
Choices, targeting multiple risk behaviors, resulted in
short-term improvements in viral load for young people

living with HIV. Lower viral load is associated with slowed
disease progression and mortality even for those not taking ARV drugs.32 The intervention was successful with a
primarily African American sample, suggesting that motivational interviewing should be considered as a behavioral strategy to reduce racial disparities in HIV survival, as African Americans have lower survival rates than
other racial groups.33 However, more than half of youth
in the intervention condition, even among those prescribed ARV drugs, were still not achieving optimal viral suppression (undetectable viral load). This is similar
to findings that showed adherence intervention effects
among adult patients though not enough for virologic control.34 While brief interventions may be more easily implemented in clinic settings, a more intensive intervention
may be needed to sufficiently halt viral replication.17,35
Furthermore, reductions in viral load were not maintained at 9 months of follow-up. Other adherence interventions have also failed to find significant effects over
long-term follow-up36,37; the absence of significant intervention effects for viral load at the 9-month follow-up
could be attributable to a host of other clinical and biologic factors, including the development of resistance, preexisting resistance, or length of time taking ARV drugs.
Studies of the long-term effects of substance abuse and
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sexual risk reduction interventions on viral load have not
yet been conducted. Research on maintenance of health
behavior change is in its infancy,38 but it is possible that
more intensive intervention is necessary or that frequent repetitions of brief interventions (eg, booster sessions) may be needed to promote long-term adherence.
It may also be that youth with HIV require opportunities for skills-building to achieve long-term change in their
risk behaviors. Motivational interviewing combined with
cognitive-behavioral skills-building has been shown to
confer greater benefit than motivational interviewing
alone.16 Future studies are critically needed to address
these issues in child and adolescent health.
Study limitations include the use of a convenience
sample, the lack of an attention control, and the unblinding of study coordinators. In addition, the lack of controlling for clustering effect (due to the few study sites) may
affect the precision of the program effect evaluation. Further analyses are necessary to determine intervention effects on substance use and sexual risk, and a larger sample
of youth with HIV prescribed ARV drugs at baseline is necessary to determine the specific effects of the intervention
on adherence behaviors. Future studies should consider performing a cost-effectiveness analysis.
Previous pilot work26 suggested that the Healthy
Choices intervention could reduce viral load among young
people living with HIV, but the sample size was small and
drawn from a single site. This is the first multisite randomized behavioral intervention trial in the literature to
demonstrate a significant impact on health outcomes (viral load) among young HIV patients. The intervention
could be easily integrated into existing HIV clinic settings that provide care to young people, as studies have
shown that providers from a range of backgrounds (physicians, nurses, social workers, health educators, paraprofessionals, and even peer-outreach workers) can effectively deliver motivational interviewing.23,39 Integration
of motivational interviewing into standard care of young
HIV patients may prove even more effective, as youth
would continue to receive the motivational interviewing at each contact, thus providing ongoing boosters,
which may serve to promote long-term risk reduction and
better virologic outcomes.
Motivational interviewing is a flexible method of communication that can be used to address health behaviors
in HIV-infected youth of primarily minority ethnicities in
the United States but who are diverse in terms of gender
and sexual orientation. Larger samples are needed to determine differential effects based on these demographic characteristics. The motivational interviewing clinical text has
been translated into 17 languages, and there are members
of the Motivational Interviewing Network of Trainers in
28 countries.40 Future research adapting motivational interventions to countries with high rates of HIV infection
in young people is necessary to determine the impact of
this behavioral intervention on the global burden of HIV.
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