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Abstract
Purpose—Interventions targeting multiple risk behaviors are needed for youth living with HIV
(YLH). A randomized clinical trial compared Healthy Choices, a 4 session motivational
intervention targeting two of three risk behaviors (HIV medication adherence, sexual risk behavior
and substance use) to multidisciplinary specialty care alone. This paper presents intermediary
outcomes available at 3-month follow-up, variables proposed to be precursors to behavior change
(motivation, self-efficacy and depression).

Methods—YLH (N = 186) with at least one of the three problem behaviors were recruited from
four sites in the Adolescent Trials Network (ATN) and one non-ATN site and were assessed at
baseline and 3 months.

Results—Of the 94 youth randomly assigned to the treatment condition, 84% received at least
one session, 67% received at least two sessions, 56% received at least 3 sessions, and 49%
completed all four sessions. In intent-to-treat analysis, only depression was significantly improved
in the treatment group compared to controls. However, in per-protocol analysis, youth receiving at
least two sessions of the intervention also showed significant improvements in motivational
readiness to change compared to youth in the control condition.

Conclusion—Results suggest the potential benefits of clinic-based motivational interventions
for YLH who access these interventions. Delivering interventions in the community using an
outreach model may improve access. Analysis of subsequent time points will determine effects on
actual behavior change.
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Introduction
Youth living with HIV (YLH) struggle with multiple risk behaviors that have implications
for their own health and for that of the public. Studies have reported high rates of sexual risk
behaviors1,2 and substance use 1,3, and poor adherence to antiretroviral medication4,5.
Moreover, risk behaviors are likely to cluster 6–8 because different risk behaviors may serve
the same developmental functions (e.g., striving for autonomy, identifying with peers,
attempting to attain adult status) 9. The covariance of risk behaviors suggests the need for
interventions targeting multiple risk behaviors to reduce HIV transmission and improve
health outcomes in YLH10. However, randomized controlled intervention trials with YLH
are rare. Retention of YLH in interventions is a concern as the only multi-site randomized
behavioral intervention trial found that 41% were fully retained in an 18 session
intervention11.

A briefer intervention may be more easily implemented in clinic settings to serve a broader
range of youth and could promote motivation to utilize the array of services offered by
clinics that typically serve YLH. As a foundation for the current study, Naar-King and
colleagues 12 piloted a briefer intervention, titled Healthy Choices, which focused on
boosting motivational readiness for change and building self-efficacy for multiple risk
behaviors. To assist with brevity, youth only focused on 2 of the 3 most problematic risk
behaviors (sexual risk, substance use, or medication adherence/general health behaviors)
based on their baseline assessment. It was a four-session intervention delivered over 10
weeks based on Motivational Interviewing (MI)13 and showed preliminary evidence of
reductions in multiple risk behaviors12.

MI is a method of communication designed to increase motivational readiness to change by
exploring ambivalence about behavior change, eliciting discrepancies between behaviors
and goals, and building self-efficacy. At the foundation of MI are client-centered techniques,
such as expressing empathy and positive regard, which are thought to assist in developing
rapport and in reducing emotional distress14. These three proposed mechanisms of change
(motivational readiness, self-efficacy, and reduced psychological distress) have been found
to be associated with actual risk behaviors in YLH1–4, 15. MI is often used as a brief
preparatory intervention to increase engagement in more intensive treatments16.

This paper presents the methods of a multi-site study of the Adolescent Trials Network
(ATN) testing the Healthy Choices intervention along with outcomes available immediately
post-treatment (3-month follow-up). These intermediary outcomes (motivational readiness,
self-efficacy, and depression as an indicator of emotional distress) are not only the proposed
mediators of behavior change for Healthy Choices as described above, but also studies have
suggested that MI interventions often have short-term effects on these variables before
actual behavior change is documented17. We hypothesized that youth in the intervention
condition would have greater improvements in motivation, self-efficacy, and depression
than youth in the control condition immediately post-treatment. Data analysis procedures
were included to address issues related to flexibly targeting multiple risk behaviors in an
intervention study.

Methods
YLH were recruited from four ATN sites located in Fort Lauderdale, Philadelphia,
Baltimore, and Los Angeles, and one non-ATN site in Detroit. Inclusion criteria included
HIV-positive status, ages 16 to 24, and ability to complete questionnaires in English.
Inclusion criteria included having a problem in at least one of three HIV risk behaviors
(substance use, sexual risk, medication non-adherence). YLH were screened for problem
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level substance use behavior with the CRAFFT (Car, Relax, Alone, Forget, Friends, and
Trouble)16, a 6-item adolescent screener. In the original CRAFFT, two or more yes
responses indicated problem level substance use. To ensure that substance problems were
current, 3 items were changed from “ever used” to used in the last 3 months: used
substances to relax, used substances by yourself, and forgetting while using. A single item
determined current sexual risk behavior where YLH endorsed the presence or absence of an
unprotected intercourse act in the previous three months. A single item determined screening
for a medication adherence problem where YLH endorsed whether or not they were less
than 90% adherent in the last month. If they were prescribed medications but had refused
them, this was considered less than 90% adherent. Because the intervention focused on
multiple risk behaviors, youth had to have at least engaged in a second behavior so that a
second behavior could be discussed in the intervention, even if the focus was on
maintenance or preventing escalation to a problem level. Exclusion criteria were having a
history of any psychiatric thought disorder that might lead to an inability to complete
questionnaires (e.g., schizophrenia, schizoaffective disorder), being currently involved in
behavioral research targeting adherence, sexual risk, or substance use, and being currently
involved in a formal substance abuse treatment program.

Figure 1 describes recruitment and retention. Of the 205 enrolled, 19 did not complete
baseline data collections and could not be analyzed for a final sample size of 186. Because
of the brevity of the intervention and the comprehensive support services available in the
clinic setting, YLH were randomized to the intervention plus HIV specialty care (N = 94) or
HIV specialty care alone (N = 92).

Procedures
The protocol was approved by each site’s Institutional Review Board and a certificate of
confidentiality was obtained from the National Institutes of Health. Upon determination of
eligibility, written informed consent was obtained, and a waiver of parental consent was
permitted for youth under age 18. 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 (IVR) technology, was used to randomize subjects to treatment
arm. This tool allows users to send and receive randomization information from any
telephone.

Following the screener, youth completed the baseline assessment within 30 days. All
measures were collected using computer assisted personal interviewing (CAPI) where the
researcher conducts a face-to-face interview but enters responses directly into the computer.
Participants received $30 compensation for the baseline visit, and $35 for the 3-month
follow-up visit. Transportation, snacks and childcare were available. All assessments and
intervention sessions occurred at the clinic sites. Retention strategies included reminder calls
and collaboration with clinic staff and outreach staff to contact hard-to-reach youth.
Preliminary outcomes at 3 months are presented, while data analyses for subsequent follow-
ups are underway.

Multidisciplinary HIV specialty care—All 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. At baseline, YLH reported mean utilization
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of 9.8 support services over the previous 3 months with no differences between those
assigned to treatment and those assigned to control (p = .58).

Healthy Choices—The four sixty-minute sessions have been previously described 11,18

and were adapted from Motivational Enhancement Therapy (MET)19. Youth could work on
two of three possible problem behaviors based on their entry screening: substance use,
sexual risk, or medication adherence. If they had problems in all three behaviors (N = 18 of
186), a random selection of two of the three behaviors determined the intervention targets. If
the participant had only one problem level behavior, the second targeted behavior would be
the one that the subject had engaged in. If in addition to one problem behavior, there were
two behaviors that were engaged in but not at a problem level, then one of the two was
chosen as the second possible target for the intervention using a random selection process
(includes 28 participants). Although control condition participants did not receive the
intervention, a similar process served to identify the two risk behaviors that would be
examined for changes over time in assessing the potential efficacy of the intervention.

Therapists were doctoral students in psychology or trained mental health clinicians.
Therapists participated in a 2-day MI training by members of the Motivational Interviewing
Network of Trainers. Therapists received weekly phone supervision and case feedback from
one of the supervising trainers. Therapists submitted videotaped recordings of each therapy
session to the research team both for supervisor review and for coding with the Motivational
Interviewing Treatment Integrity codes (MITI 2.0)20. The MITI produces specific feedback
to the supervisor and therapist on use of MI techniques. A twenty minute portion of each
tape was selected at random and coded by a member of the MITI coding team, a group of
seven trained raters whose reliability was assessed using the Intra-Class Correlation (ICC)
statistic. To ensure reliability, each rater coded the same 20 minute portion of a taped
therapy session. The ICC for this coded segment was shown to be highly reliable, with a
Cronbach’s alpha = .967; ICC average measures = .97 α <.01. Average MITI global
therapist ratings were above the “Beginner Competency” level20.

Measures
All measures for the present analysis asked about the youth’s status the day of the
assessment (baseline and 3-month follow-up), with the exception of the Brief Symptom
Inventory, which asks about the previous week. Thus, these intermediary outcomes did not
overlap with the intervention period (10 weeks). Rollnick’s Readiness Ruler 21 was
administered with two items for each of the three behaviors: avoiding alcohol use and
avoiding illicit drug use, condom use for intercourse and disclosure to sexual partners,
taking HIV medications as prescribed and attending HIV primary care appointments. Youth
marked their readiness for these behaviors on a 10 point scale from 1 (not ready) to 10
(completely ready). These measures have been found to be correlated with actual condom
use 2, substance use 3, and medication adherence 15 suggesting validity. For self-efficacy,
YLH completed the Temptation scales, which have shown good reliability and validity in
adults with HIV 22, 23. Each item described a situation, and youth rated how tempted they
would be to use drugs, have unprotected sex or miss medications in that situation, from 1
(not at all tempted) to 5 (extremely tempted). Forty items addressed substance use (20 items
for alcohol use and 20 items for illicit drug use), 18 items addressed condom use, and 14
items addressed taking medications. Additional items rated on a 5-point scale asked about
general confidence to avoid risk (6 items per behavior); however, the increased missing data
for the sexual risk items on this scale precluded inclusion in the analysis. The self-efficacy
items did not include missing appointments or disclosing to sexual partners due to concerns
about instrument burden. Cronbach’s alpha was .95 for the substance use temptation scale, .
94 for the medication adherence temptation scale, and .94 for the condom use items. The
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temptation items were reverse scored so that higher scores indicated greater self-efficacy
ranging from 1 to 5 for each behavior. The depression scale of the Brief Symptom Inventory
measured symptom patterns of depression. The BSI has shown evidence of reliability and
validity in many studies of medical, psychiatric, and non-patient populations 24, as well as in
YLH 2,3. The BSI yields t-scores where scores greater than 65 indicate clinical distress.

Data Analytic Plan
The hypothesis that the intervention group would have improved motivation, self-efficacy
and depression, relative to the control group, was first tested with an intent-to-treat (ITT)
approach. Missing data were replaced with the mean of that measure for each group.
Repeated measures analysis of variance was used to test for group (treatment vs. standard
care) by time (baseline vs. 3-month follow-up) effects. In addition to ITT, per protocol
analysis is recommended to completely present the profile of results and understand
differential outcomes for high risk populations who have been retained in interventions25.
Thus, following the ITT analysis, a per protocol analysis (on-treatment analysis) utilized the
same repeated measures analysis of variance but excluding youth (N=31) in the intervention
condition who did not complete at least two intervention sessions (one per behavior) 11, 26,
27.

In order to analyze outcomes specifically related to intervention targets, making sure to
include all participants to increase power, measures were combined based on the relevant
two behaviors consistent with the work of leaders in the field of multiple risk behaviors28.
The behavior-specific outcome measures (i.e., motivational readiness and self-efficacy)
included those items targeted by the intervention. Thus, for example, for participants whose
target behaviors were adherence and substance use, the motivational readiness variable
included four items, two addressing medication adherence and two targeting substance use.
Total scores for motivational readiness ranged from 4 to 40, and total scores for self-efficacy
ranged from 2 to 10. Effect sizes using Cohen’s d 29 are also reported, with the mean
difference in change scores divided by the pooled standard deviation across the pre-test and
post-test means for each group (4 measures)30.

Results
Of the 186 participants, 122 (65.6%) had reached a problem level for substance use, 82
(44.1%) for HIV medication adherence, and 100 (53.8%) for sexual risk. Of the 186
participants, 86 (46.2%) had one of these problem behaviors, 82 (44.1%) had two problem
behaviors, and 18 (9.7%) had all three problem behaviors. Table 1 shows baseline
characteristics, with more males in the control condition at baseline (not controlled for in
randomization). Retention at 3-month follow-up was 80.6% (73.4% of treatment group and
88.0% of controls). Participants retained at 3 months did not differ significantly from those
who were not in any demographic variable or baseline risk behavior. There were no
significant differences at baseline between the intervention and control groups in the three
outcomes: motivational readiness, self-efficacy, or depression. Of the 94 youth randomly
assigned to the treatment condition, 83.9% received at least one session, 66.9% received at
least two sessions, 56.3% received at least 3 sessions, and 48.9% completed all four
sessions. There were no differences between those completing the minimum dose of two
sessions and those who did not in demographics, presence of a particular problem behavior
or number of problem behaviors, or for the current outcomes of motivational readiness, self-
efficacy and depression. There were also no differences between those completing the
maximum dose of four sessions and those completing fewer sessions in any of these
variables.
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Means and standard deviations of the summary motivational readiness and self-efficacy
measures and BSI depression for the intervention and control groups at baseline and 3-
month follow-up are shown in Table 2. Results of intent-to-treat analysis suggest a
significant effect for depression (F (1, 184) = 4.56, p = .03) with an effect size of .3. There
was not a significant effect for motivational readiness (F (1, 184) = 1.75, p = .19), though
there was a small effect size of .2. The effect on self-efficacy was also not significant (F (1,
184) = 1.14, p = .29) with an effect size of .01. Per protocol analysis compared those who
received at least 2 sessions of the intervention (N = 63) with those in the control condition
(N = 92). There were still significant improvements in depression in the group who received
treatment compared to the control group (F (1, 153) = 4.60, p = .03) with an effect size of .3.
YLH who received the intervention also improved motivational readiness compared to
controls (F (1, 153) = 5.82, p =.02) with an effect size of .4. The effect on self-efficacy was
borderline significant (F (1,153) = 3.54, p = .06), and the effect size was .2.

Discussion
Rates of the multiple risk behaviors in this sample indicate a strong need for treatment
intervention in this population. This multi-site study tested the effect of a clinic-based brief
intervention targeting multiple risk behaviors simultaneously in high-risk youth living with
HIV. YLH received the intervention in the real-world setting of adolescent medicine clinics
instead of a research venue. Results suggest that a brief MI intervention improved
depression and also improved motivation for changing risk behaviors for those who attended
at least two MI sessions. This is the first study of a brief intervention to test these important
precursors to behavior change in YLH. The intervention effect was strongest for depression,
as it was significant both in intent-to-treat and per protocol analysis. It is possible that the
new therapists in the study were able to master the client-centered components of MI to
effect change in emotional distress, but that greater shifts in motivation required more
therapist skill in the goal-directed components of MI. Alternatively, the measurement of
motivation may have been weaker than the standardized measure of depression. The
motivational readiness measure included only single items for each behavior with relatively
high scores at baseline (7.5 out of 10). Furthermore, multiple behaviors were summed into a
single score so that larger changes in motivation for one behavior could be masked by lack
of change in another behavior.

Self-efficacy, as defined by belief in the ability to avoid risky behaviors in the face of
temptation, approached significance for those who received the intervention. It is possible
that while MI supports self-efficacy through affirmation of client strengths, confidence to
avoid risk in very specific tempting situations may require a more intensive skills-building
intervention.

Two-thirds of the sample assigned to the treatment condition received at least two
intervention sessions. These youth could not be distinguished from the remaining high-risk
youth on any of the baseline variables measured. Increasing access by offering the
intervention in the home or community and by including an outreach component may
improve intervention retention, as has been suggested in one study of youth perinatally
infected with HIV 32. Certainly, an outreach approach has been recommended to engage
high-risk youth in HIV counseling and testing 33 and HIV primary care 34. Rotheram-Borus
indicated that their intervention was offered at community agencies but could also be offered
in the home or a location convenient for the youth11. However, the authors do not report
specific outreach strategies or the percentage of youth receiving intervention outside of
study sites. Incorporating outreach strategies within behavior change interventions could not
only increase access by providing services in flexible locations, but also by including case
finding approaches such as those utilized by health departments for the delivery of HIV test

Naar-King et al. Page 6

J Adolesc Health. Author manuscript; available in PMC 2011 May 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



results and partner notification. Further studies of factors influencing appointment
attendance (e.g., motivation and self-efficacy for attending treatment sessions) may elucidate
strategies to improve intervention retention.

A limitation of the study is the lack of an attention control. However, standard care in these
clinics included significant support services with an average of over 9 visits over 3 months,
more than twice what was offered in Healthy Choices. YLH in the intervention condition
appeared to be less likely to complete the 3 month follow-up. Yet there were no significant
differences in baseline characteristics between youth retained and those not retained,
suggesting that this attrition did not likely bias the results. Further analysis of subsequent
time points will determine if differential attrition dissipates over the course of the study.
Additional limitations of this study include the recruitment of youth in clinic settings only
and the reliance on self-report measures with limited evidence of reliability and validity in
YLH. Also, we randomly selected two of three target behaviors when all three problem
behaviors were present. In an MI approach, the participant would choose which two
behaviors to target, and this may improve intervention outcomes.

Results suggest the utility of brief MI delivered in adolescent medicine clinics to improve
depression and motivational readiness among youth who access the intervention. Brief MI
interventions may be helpful to boost motivation to engage in services offered by
multidisciplinary adolescent clinics serving YLH. Interventions that utilize MI as a
precursor to more intensive interventions such as cognitive-behavioral treatment 24–25 are
worth further exploration in YLH.
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Figure 1.
Consolidated Standards of Reporting Trial Diagram of the Health Choice Intervention Trial:
Arm A = Healthy Choices plus specialty care, Arm B = Special care alone.
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Table 1

Sample Characteristics

Item Total Intervention Control Comparison X2 or t-test (p)

Mean age (SD) 20.5 (2.3) 20.5 (2.4) 20.5 (2.3) 0.06 (.95)

Race/ethnicity

 AA/Black (%) 155 (83.3) 80 (85.1) 75 (81.5) 0.43(.51)

 Others (%) 31(16.7) 14 (14.9) 17 (18.5)

Biological sex

 Male (%) 98 (52.7) 42 (44.7) 56 (60.9) 4.89 (0.03)*

Sexual orientation

 Straight/hetero (%) 103 (56.6) 56 (61.5) 47 (51.6) 1.81 (.18)

Perinatally Infected (%) 14 (15.9) 17 (18.4) .43 (.32)

*
Note: p<.05
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