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Abstract
Purpose—More than 50% of youth living with HIV (YLH) have unprotected sex. In previous
studies, we reported effects of a motivational interviewing (MI)-based multi-risk reduction
intervention, “Healthy Choices,” in improving motivation, depression and viral load in YLH. In
this study we report the effect of the intervention on increasing condom use.

Methods—Six waves of longitudinal data (n = 142) across a period from baseline through 15
months post intervention were analyzed. The developmental trajectory modeling method was used
for program effect evaluation.

Results—Three groups detected with distinct sexual risks were: Persistent low sexual risk
(PLSR), delayed high sexual risk (DHSR), and high and growing sexual risk (HGSR) with regard
to levels and time trajectories of condom use throughout the trial. Receiving Healthy Choices
increased the likelihood to be in the PLSR group (63% vs. 32%, p < 0.01) and reduced the
likelihood to be in the DHSR group (16% vs. 50%, p < 0.05). Receiving the intervention was also
associated with progressive reductions in no-condom sex for PLSR youth (adjusted β = −0.325, p
< 0.01) and HGSR youth (adjusted β = −0.364, p < 0.01).

Conclusion—The MI-based program Healthy Choices, when delivered in clinic settings, can
prevent unprotected sex in subgroups of YLH, although more intensive interventions may be
needed to change risk trajectories among those at highest risk of transmitting the AIDS virus.
Developmental trajectory analysis provides an alternative approach to evaluate program effects for
study samples that contain distinct subgroups.
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Introduction
It is estimated that there are over 10 million adolescents and young adults who are living
with HIV worldwide [1]. Among all the new infections in the United States, approximately
half are adolescents and young adults [2]. Findings from diverse sources indicate that more
than 50% of youth continue to engage in unprotected sex after being notified of their HIV
infection [3–7]. Condom use remains the best method to prevent the spread of HIV through
sexual contact given the challenges confronted in the efforts of vaccine development [8–10].
HIV prevention interventions delivered through various venues, including the internet,
schools, and communities have been shown to be effective in increasing intention to use
condom and condom use among youth who are at risk for HIV infection and in enhancing
their knowledge, perceptions and self-efficacy regarding safer sex [11–19].

Youth who live with HIV (YLH) are a strategic population for HIV prevention [20], and
HIV/AIDS clinics represent a natural and ideal venue for behavioral interventions targeting
youth to curb the spread of HIV. Available data from a number of sources indicate the
potential to deliver HIV prevention interventions to YLH at clinic settings for sexual risk
reduction, including training of health professionals for program delivery and effective
retention of the study participants [21–24]. Studies employing the pre- and post-test design
have shown significant protective effects of theory-based intervention programs delivered in
clinic settings [25]. Randomized controlled trials have shown a significant effect of clinic-
based educational programs in reducing HIV risk and in improving HAART treatment effect
among adults who live with HIV [26, 27]. However, there is a lack of data from randomized
controlled trials for clinic-based prevention programs targeting YLH [28]. The only
published randomized trial tested an 18-session intervention [29] that may be difficult to
replicate in a clinic setting.

A methodological challenge to program evaluation is the assumption of a homogenous
population with normally distributed outcome variables. Research data indicate that this
assumption may not always be valid for various health risk behaviors, including sexual risk
[11, 30]. For example, frequency of condom use among adolescents is typically not
distributed normally, with a majority reporting no use [31]. In addition, responses to an
intervention may also differ for participants with different baseline levels and development
trajectories of the outcome variables [11].

In previous studies, we reported the initial effects of a behavioral intervention program
“Healthy Choices”, in improving motivation, depression, and viral load reduction among
YLH through a randomized controlled trial conducted via the Adolescent Medicine Trials
Network for HIV/AIDS Interventions [32, 33]. In this study, we further assessed the effect
of the same program on potential reductions in sexual risk behavior (reduction in number of
unprotected intercourse acts).

Materials and Methods
Participants and Procedures

Participants of the original trial were recruited from five adolescent HIV clinics located in
Baltimore, MD; Detroit, MI; Fort Lauderdale, FL; Los Angeles, CA; and Philadelphia, PA.
All five study sites provided HIV primary care with an adolescent medicine specialist and
provided the following onsite services: adherence, mental health, and risk reduction
counseling, case management, HIV support groups, home visits, peer advocacy and
outreach, and transportation.
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Healthy Choices is a behavioral prevention intervention based on Motivational Interviewing
(MI) technology [34, 35]. It consists of four sessions delivered to individual clients in the
clinic settings by mental health clinicians with a master’s level of education. In session 1, a
participant chooses one risk behavior to discuss first, and the interventionist elicits the views
of a client using standard MI techniques. For effective risk reduction, the intervention
focuses on structured personalized feedback on risk behaviors according to the baseline
assessment, building motivation to initiate and maintain changes, decisional balance
exercises to assess pros and cons of behavior changes, and actual plan for change. In session
2 (week 2), the intervention shifts to the second risk behavior using the same format. In the
subsequent 2 sessions (weeks 6 and 10), the interventionist reviews the personalized
behavior change plan; continues to monitor and encourage progresses, problem-solved
barriers; and elicits strategies to maintain health behaviors and to prevent relapse.

Healthy Choices was adapted for YLH from a previous intervention, Positive Choices,
tested with HIV-positive adult men who have sex with men [36]. Youth in the intervention
group could work on two of three possible health risk behaviors based on their entry
screening: substance use, sexual risk, or medication adherence. If they only had a substance
use or adherence problem, they could still receive intervention for sexual risk as a
prevention measure if they were sexually active, regardless of engagement in any
unprotected sex act. Participants who were randomized to the intervention group received
Healthy Choices plus standard multidisciplinary care and participants who were randomized
into the control group received only the standard care.

Data for this analysis contained a subset of the participants who met criteria to target sexual
risk (N = 142), with 71 being randomized into the intervention group and 71 into the control
group. The detailed procedures for subject recruitment, behavioral intervention, and post-
intervention assessment have been described elsewhere [32, 33]. Briefly, eligible
participants were youth who were HIV-positive, 16 to 24 years of age, engaged in at least
two of the three HIV risk behaviors (substance use, sexual risk behavior and adherence to
antiretroviral treatment), and were able to complete questionnaires in English. Informed
consent was obtained, and a waiver of parental permission was obtained for youth ages 16
and 17. Participants received $30 for the baseline visit with $5 increments for each
subsequent follow-up visit at 3 months, 6 months, 9 months, 12 months and 15 months
respectively.

Baseline assessment was conducted prior to intervention and within 30 days of the screening
test. Assessment for program effect evaluation started immediately after the completion of
the intervention and then followed at three-month intervals up to 15 months post
intervention. Six waves of survey data were collected employing computer-assisted personal
interviewing (CAPI) technology. All the surveys were conducted by trained researchers in
clinic settings where privacy of the study participants could be ensured. Data collected
through the CAPI were automatically saved on computer for use. No personal identifying
information was recorded during the data collection and the interview sessions and a
computer generated unique identifier was used to follow the individual participants and to
index the data for longitudinal analysis.

Variables and Their Measurement
Sexual Risk Behavior—In this analysis, sexual risk for HIV infection was assessed using
the prevalence rate of no condom use during sexual intercourse and the number of times of
intercourse without a condom. The assessment was based on a detailed CAPI interview of
sexual behavior in the previous three months, and the maximum times of no condom use in
the past week was analyzed. In addition to the summarized number of no condom use as the
main outcome measure, a dichotomized indicator variable was created to classify the
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participants as either at-risk (reported having unprotected intercourse at least once in the past
3 months) or not at-risk (reported no unprotected intercourse acts in the past 3 months).

Other Variables—Demographic variables were age (in years), race (two categories of
African American vs. others), biological sex, and sexual orientation (dichotomous of
heterosexual and others). In addition to summarizing sample characteristics, these variables
were used as predictor variables in the multiple developmental trajectory analysis for
program effect evaluation.

Statistical Analysis for Program Evaluation
The intention to treat (ITT) approach was used as guidance for program effect evaluation.
Missing values on condom use at follow-up assessments were imputed using the Markov
Chain Monte Carlo (MCMC) technique. Since data of the outcome variable (times of no
condom use in the past 3 months) were skewed with large proportions of zeros (greater than
50%), a traditional comparison analysis was not relevant. We instead employed the method
of discrete mixture model for developmental trajectory analysis [37, 38]. One advantage of
developmental trajectory analysis is its capability to analyze data collected from non-normal
samples by detecting distinct subgroups with improved homogeneity and to characterize the
outcome variables for individual subgroups. This analytical approach has been successfully
used in evaluation studies in cases where program effect could not be detected using
conventional linear methodology with an assumption of normal distribution of data collected
among homogeneous samples [30, 11].

By application of the developmental trajectory analysis, three pieces of information can be
derived for program effect evaluation: 1) distinct risk groups with time trajectories reflecting
changes in the level of no condom use over time, 2) likelihood for participants falling into
different risk groups according to the time trajectory of individual participants, and 3)
progressive change in sexual risk over time. Since participants in the intervention arm and
the control arm were comparable at baseline through randomization, program effect was
evident if an increase in the likelihood for a subject to be classified into the lower risk
groups, or slower progression of the sexual risk in the time trajectory of a risk group, or both
were associated with receiving the Healthy Choices intervention.

Statistical analysis was conducted using the software SAS (SAS Institute, Inc., Cary, NC).
The PROC TRAJ [39] was used to assess the program effect by modeling the time trajectory
of no condom use with intervention conditions entered as a major influential factor. In the
trajectory analysis, model selection with regard to the number of distinct trajectory groups
was based on the Bayesian Information Criterion (BIC) – Adding a new group must result in
declines of 5 units of BIC. Furthermore, since more than half of the participants scored a
zero on the outcome variable (e.g., times of no condom use), Zero-Inflated Poisson (ZIP)
distribution was used for developmental trajectory modeling. To better assess intervention
effect, age, gender and study sites (four dummy variables for five sites) were included as
covariates, one at a time and then jointly, in modeling the developmental trajectories.

Results
Among the 142 participants included at baseline, those who were retained at 3 months, 6
months, 9 months, 12 months, and 15 months post-intervention were 115 (81.0%), 123
(86.6%), 116 (81.7%), 115 (81.0%), and 117 (82.4%), respectively (Figure 1). There were
no significant differences in the attrition rates between the intervention and the control group
across the five waves of follow-up assessments except the assessment at 3 months post
intervention in which the attrition rates were 73.2% and 88.7% for the intervention and the
control group respectively (χ2 = 5.53, p < 0.05). Data in Table 1 indicate that the
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intervention group and the control group were also comparable at baseline with regard to
demographic and condom use variables.

Using BIC criterion, the 142 participants were classified into three distinct groups through
time trajectory analysis, based on the time patterns of condom use throughout the trial period
from the baseline through 15 months post-intervention. The three groups were: 1) Persistent
low sexual risk group or “PLSR”, 2) Delayed high sexual risk group or “DHSR”, and 3)
High and growing sexual risk group or “HGSR” (Figure 2).

1. PLSR group was characterized by very low levels (zero to 2 times) of no condom
use throughout the trial from baseline to 15 months post-intervention.

2. DHSR group began with low risk (1–3 times) but showed an upward trend in
unprotected intercourse after 12 months post-intervention.

3. HGSR group was characterized by high levels (approximately 10 or more times) of
no condom use during sex with an overall increasing trend over time.

Data in the left two columns of Table 2 indicate that receiving Healthy Choices was
associated with increased likelihood to be classified into the PLSR group (63% vs. 32%, χ2

= 7.69, odds ratio OR = 2.71, 95% CI = 1.33–5.52, p < 0.01) and with reduced likelihood to
be classified into the DHSR group (16% vs. 50%, χ2 = 4.09, OR = 0.41, 95% CI = 0.17–
0.99, p < 0.05). There were no differences between intervention and controls in the HGSR
group.

Supplementing the results as indicated in Figure 2, the coefficients estimated from the
trajectory analysis presented in the two columns on the right of Table 2 indicate that
receiving the intervention was associated with reductions in number of times of unprotected
sexual intercourse over the trial period for participants in all three groups (β = −0.356, p <
0.01 for PLSR group, β = −0.103, p < 0.05 for DHSR group, and β = −0.360, p < 0.01).
After controlling for covariates, the intervention effect remained highly significant for
participants in the HGSR group (adjusted β = −0.364, p < 0.01) as well as for participants in
the PLSR group (adjusted β coefficient = −0.325, p < 0.01), but not for participants in the
DHSR group.

It is worth mentioning that the mean times of no condom use for the PLSR were small even
for the control group when the data were plotted together with other two groups in the same
chart (Figure 2). Among subjects in this group, the level of unprotected sex was maintained
at very low levels throughout the trial period compared to the control subjects who reported
higher levels of unprotected with an increasing trend toward the last follow-up assessment.
The significant effect from intervention was better manifested by the β coefficients as
presented in Table 2.

Discussion and Conclusions
In this study, we reported results from a randomized controlled trial with 6 waves of
longitudinal data extended to 15 months post-intervention to assess the effectiveness of
“Healthy Choices” in reducing sexual risk in a multi-site sample of YLH. We have
previously reported that this clinic-based 4-session MI intervention improved motivation,
depression, and viral load [32, 33]. Findings of this study extended and further strengthened
our previous findings of the utility of Healthy Choices to target multiple health behavior
changes in YLH. Results in this analysis indicate that Healthy Choices had significant
effects to reduce sexual risk among YLH with regard to both developmental trajectory and
risk group membership. Receiving Healthy Choices significantly increased the likelihood of
youth maintaining the persistent low risk group membership, and decreased membership in
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the delayed high risk group. Furthremore, receiving the intervention was associated with
slow progression of the sexual risk trajectories among subjects in the persistent low risk
group and the persistently high and growing sex risk group, reducing unprotected sex.
Despite small sample size within individual trajectories, the substantial increases in within-
group homogeneity enhanced statistical power for the study to effectively assess the
program effect. Findings of studies suggest that Healthy Choices should be adopted for use
in clinical settings for youth who are living with HIV.

It is worth noting that findings of this study indicate that YLH with different risk trajectories
responded differently to Healthy Choices intervention. For the YLH with persistent low
sexual risk over time, receiving Healthy Choices helped these youth to maintain low risk
status and also to increase condom use during intercourse over time. For those YLH with
high and growing risk, receiving Healthy Choices resulted in declines in sexual risk by
increasing the frequency of condom use although group status did not change. Finally, while
Healthy Choices participants were less likely to be in the delayed but growing risk group,
those that were did not improve condom use over time when the major covariates (e.g., age,
gender, and study sites) were controlled. Despite that small in groups size (16%), future
studies should pay attention to this subgroup regarding changes with regard to changes in
unprotected sex over time.

Compared to the conventional ITT-based evaluation approach, the method of discrete
mixture model for trajectory analysis [37, 38, 39] showed its strengths in analyzing
randomized trial data from a sample that contains distinct subgroups and outcome measures
contain a large number of zeros. Data from such samples are not statistically normal and
homogenous, therefore could not be efficiently analyzed if sample size is relatively small
and the traditional linear comparative methods are used for program effect evaluation. The
trajectory analysis method has been previously used in detecting significant program effects
through randomized controlled trial for alcohol reduction in clinic settings [30] and for HIV
risk reduction in school settings [11], which would not be detected otherwise. We are the
first to successfully use this analytical approach to assess increases in condom use among
youth living with HIV.

One limitation to the trajectory analysis is that the available computing methodology does
not allow researchers to consider the effect from randomized trials that involve multiple
sites. To minimize potential bias, we included study sites as covariates to account for
between center differences, a major part of the intraclass correlation associated with
multicenter design. Another limitation is that the study relied on self-report of condom use
during sex, and reporting errors could not be ruled out without the use of biological markers
such as sexually transmitted infection screening. Finally, the results of these secondary
analyses must be confirmed in future trials. Third, although our recruitment yielded a
retention rate of 80% at 15 months post intervention, the impact on program effect from the
subjects who lost follow-up (up to 20%) could not be directly assessed. Lastly, despite the
use of trajectory analysis, the sample size of 71 for experimental and control group are
borderline with regard to statistical power for program effect evaluation given the three
detected risk groups (PSLR, DHSR, and HGSR).

Results from previously reported studies suggest that the awareness of HIV infection
through HIV diagnosis is not sufficient for many youth to change sexual risk behaviors as
many YLH continue to have unprotected sex [3, 4, 7, 40]. There is an urgent need for
effective prevention interventions to reduce sexual risk among these YLH. The one
rigorously tested, successful intervention in the literature (Rotheram-Borus ref) may be
difficult to implement in medical clinics because of its length. The current findings
combined with previous findings of Healthy Choices effects on viral load, depression, and
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readiness to change, as well as a plethora of literature on the efficacy of MOtivaitonal
Interviewing [35] suggest that MI-based interventions are worthy of implementation in HIV
primary care and possibly adolescent medicine clinics at large.

Given the availability of MI trainers nationally and internationally (URL:
www.Motivational interview.org), the detailed procedures for achieving fidelity, as well as
recent studies suggesting that MI may be effectively delivered by paraprofessional staff such
as those providing HIV counseling and testing [24] , a clinic-based MI intervention like
Healthy Choices may be a useful and feasible approach to address multiple HIV risk
behaviors in adolescents and young adults.
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Figure 1.
Flow Chart of the Trial
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Figure 2.
Comparison of Trajectories of No condom Use Between Intervention and Control Youths
Note: Group 1: Persistent Low Sexual Risk (PLSR), Group 2: Delayed High Sexual Risk
(DHSR) and Group 3: High and Growing Sexual Risk (HGSR)
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Table 1

Baseline Sample Characteristics

Variables

Sexual risk subsample Full sample

Intervention
(n=71)

Control
(n=71)

Intervention
(n=94)

Control
(n=92)

Age in years

  Mean (SD) 20.3 (2.5) 20.5 (2.4) 20.5 (2.4) 20.5 (2.3)

Race/ethnicity

  African American 58 (81.7%) 58 (81.7%) 80 (85.1%) 75 (81.5%)

  Other 13 (18.3%) 13 (18.3%) 14 (14.9%) 17 (14.9%)

Biological sex (transgender as male)

  Male 32 (45.1%) 41 (57.7%)a 42 (44.7%) 56 (60.9%)

  Female 39 (54.9%) 30 (42.3%) 52 (45.3%) 36 (39.1%)

Sexual orientation

  Heterosexual 41 (57.7%) 36 (50.7%) 56 (59.6%) 47 (51.1%)

Sexual initiation

  Yes 71 (100%) 71 (100%) 92 (97.9%) 89 (96.7%)

Log (times no condom)
mean (SD)

  Anal, receptive 0.3 (1.0) 0.8 (2.6) 0.2 (0.9) 0.6 (2.2)

  Anal, insertive 0.3 (1.2) 0.1 (0.4) 0.3 (1.1) 0.1 (0.4)

  Vaginal 3.9 (12.8) 4.5 (14.4) 4.9 (16.5) 3.6 (12.8)

  Oral (receive) 4.1 (7.6) 5.3 (11.2) 4.3 (10.1) 4.8 (10.0)

  Oral (give) 3.1 (6.0) 5.2 (10.6) 3.4 (9.9) 5.4 (11.0)

  All acts under influence 3.1 (8.0) 5.0 (10.6) 2.4 (7.1) 4.1 (9.5)

  Risky acts under influence 1.1 (3.2) 2.2 (7.0) 0.9 (2.8) 1.8 (6.2)

  All risky acts 4.6 (12.5 5.7 (14.1) 5.3 (16.1) 4.6 (12.6)

  All partners 12.6 (19.9) 18.1 (29.2) 14.0 (33.5) 16.2 (26.9)

Note: Student t-test for the continuous variables (age, log times of no condom use) and Chi-square test for the categorical variables (the rest)
indicated no significant differences in these variables between intervention and the control conditions for the 142 participants included in this
analysis.
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Table 2

Estimated Probabilities of Identified Sexual Risk Group Membership of No Condom Use and the Effect of
Behavioral Intervention on the Trajectories of No Condom Use for Individual Risk Groups: Results from
Developmental Trajectory Analysis

Identified
Group

Probability of being in a
sexual risk group

Intervention effect on trajectory
(beta coefficient)

Intervention Control Unadjusted Adjusted

Group 1 (PLSR) 63% 32%** −0.356**   −0.325**

Group 2 (DHSR) 16% 50%* −0.103* −0.037

Group 3 (HGSR) 21% 18% −0.360** −0.364**

Note: PLSR : Persistent Low Sexual Risk, DHSR: Delayed High Sexual Risk, HDSR: High and Growing Sexual Risk. Covariates included in the
adjusted model were age, gender and study sites;

*
p<0.05 and

**
p<0.01, indicating significant differences between the intervention and control youth.
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