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Abstract

Purpose—Age of the target audience at time of intervention is thought to be a critical variable
influencing the effectiveness of adolescent sexual risk reduction interventions. Despite this
postulated importance, to date studies have not been designed to enable a direct comparison of
outcomes according to age at time of intervention delivery.

Methods—We examined outcomes of 598 youth who were sequentially involved in two
randomized controlled trials of sexual risk prevention interventions, the first one delivered in
grade 6 [Focus on Youth in the Caribbean (FOYC)] and the second one in grade ten [Bahamian
Focus on Older Youth (BFOQY)]. Four groups were examined, including those who received: 1)
both treatment conditions, FOYC and BFOOY:; 2) FOYC in grade 6 and the control condition in
grade 10; 3) the control condition in grade 6 and BFOOY in grade 10; and 4) both control
conditions. Intentions, perceptions, condom-use skills as well as HIV-related knowledge were
assessed over 60 months.

Results—Data showed that those who received both interventions had the greatest increase in
condom-use skills. Youth who received FOYC in grade 6 had greater scores in knowledge and
intention.

Conclusion—These results suggest that youth receive the most protection with early and
repeated exposure to interventions. These findings suggest that educators should consider
implementing HIV prevention and risk reduction programs as a fixed component of education
curriculum beginning in the pre-adolescent years and if possible also during the adolescent years.

"Corresponding Author: Veronica Dinaj-Koci, MA 4707 St. Antoine e504 Pediatric Prevention Research Center Wayne State
University School of Medicine Detroit, M1 48201 ar0687@wayne.edu.

Contributions and Implications

This study examined the importance of timing and frequency of exposure to risk reduction programs. To our knowledge this is the first
study that has examined the effect of having been exposed to two randomized controlled trials of sexual risk prevention interventions
at two different developmental periods during adolescence.
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Introduction

The prominence of adolescents and young adults in the context of the global HIV epidemic
is uncontested. Adolescents and young adults between the ages of 13-29 constitute over one-
third of all new HIV infections in the US [1]. Focusing on those who are most vulnerable,
such as youth, should be a primary aim of prevention programs [2]. A robust literature based
on randomized, controlled trials testifies to the effectiveness of a substantial number of HIV
prevention interventions targeting adolescents and young adults [3,4].

Despite these successes, many basic questions regarding adolescent risk reduction
interventions remain. A review of 66 group-based risk reduction interventions targeting
adolescents observed that the reviewed studies did not provide “consistent evidence of
differential effects on outcome for any of the 12 critical moderator variables (gender,
virginity status, age, race/ethnicity, setting, dosage, focus, multicomponent, targeting, study
design and comparison group type” [3](p288). The probable importance of each of these
variables on outcomes is well recognized. Age and virginity status have received
considerable attention in the literature for a variety of reasons. For several decades concerns
were raised that risk reduction interventions by describing safer sexual practices could
accelerate the initiation of sex and/or increase sexual activity if they were delivered to youth
prior to the initiation of sex [4-6]. This aspect of the variables “age” and “virginal status”
have been exhaustively studied, with an overwhelming preponderance of the literature
indicating that sexual risk reduction interventions do not hasten the onset of sex or increase
sexual activity [3,4,6,7].

However, the question as to the best timing for delivery of adolescent sexual risk reduction
interventions in terms of age (which is confounded with sexual debut status) remains open.
An extensive literature exists describing the myriad physical, cognitive and emotional
changes occurring over the course of adolescence which could influence likelihood of being
infected, of engaging in risk behavior and/or of responding to a risk reduction intervention.
[8]. The adolescent's propensity to egocentric thinking and pre-occupation with short-term
over long-term consequences may negatively impact decision-making. The early
adolescent's reliance on concrete rather than abstract reasoning as well as the older
adolescent's tendency to revert to concrete thinking when confronted with an emotion-laden
situations continues to allow them to wander into harm's way [9]. Evidence from imaging
studies has revealed that a surge of neural proliferation occurs in the brain around pre-
adolescence and a wave of neural pruning occurs over the first few years after puberty. This
“remodeling” of the brain is important and consistent with the observation that neural
connections appear to be strengthened, weakened and/or revised during adolescence [10].

This question as to most propitious time(s) during a child's development for an intensive
HIV prevention intervention remains unanswered. Currently there are several risk reduction

J Adolesc Health. Author manuscript; available in PMC 2014 November 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Dinaj-Koci et al.

Methods

Data

Page 3

interventions targeting youth in mid-to late adolescence that have been demonstrated to be
effective [11]. A much smaller number of interventions targeting pre-adolescents and early
adolescents have been demonstrated to be effective [12-15]. However, direct statements
about relative effectiveness of intervention delivery according to age of the child—or the
advantage of multiple intervention exposures [2]—remain speculative.

Several years ago (2008) we concluded follow-up through grade nine of youth who had
participated in a randomized controlled HIV prevention trial (Focus on Youth in the
Caribbean, or FOYC) in grade 6. Also in 2008, we initiated a randomized controlled trial of
a version of FOYC adapted for older adolescents—Bahamian Focus On Older Youth
(BFOOY) among grade 10 students. Because a subset of the grade 10 students enrolled in
the BFOQY evaluation had also participated in the grade 6 trial (FOYC), we are in a
position to address some of the questions regarding timing of a skills-based group HIV
prevention intervention. The data in this study are from the 12-month follow-up of the grade
10 study—and, therefore, a five year follow-up from the grade 6 study. Specifically, these
intersecting datasets enable us to explore several questions. Does an additive or booster
effect result if the grade 10 intervention (BFOQY) is given to youth who previously
received the grade 6 intervention (FOYC), or have these youth already gained maximum
benefit from its earlier receipt? Do youth who previously had received the control condition
experience a sharper response to the grade 10 intervention than do their peers who had
received the grade 6 intervention?

The data utilized for these analyses are from youth who participated in two randomized,
controlled trials evaluating the effectiveness of the adolescent sexual risk reduction
interventionFocus on Youth in the Caribbean (FOYC). FOYC is a 10-session program (plus
two booster sessions) targeting adolescents which was adapted from Focus on Youth (FOY),
an evidence-based risk reduction intervention targeting US mid-adolescents that is part of
the Centers’ for Disease Control and Prevention portfolio of evidence-based HIV prevention
programs [16]. FOYC and FOY are based on a social cognitive model, Protection
Motivation Theory [17], which posits that decision making is a balance of the perceived
benefits and risks associated with the risky or protective behavior. In brief, the model
suggests that if the individual: 1) believes that the protective maneuver is likely to work
(“response efficacy”) and 2) that she is able to enact the protective maneuver (“self-
efficacy”). She determines that 3) the disadvantages of employing the protective maneuver
(“response costs™) are relatively small while 4) the adverse consequences of the risky
behavior are significant (severity) and 5) likely to happen to the individual (“vunerability).
Finally, she feels that the positive feedback that she will enjoy from engaging in the risky
behavior both from an 6) external audience (“extrinsic rewards”) and 7) her own physical or
emotional pleasure “intrinsic rewards”) are small. Protection Motivation Theory would
predict that this person is likely to intend to engage (“intention”) in the protective action
rather than the risky action, a critical step in the pathway to “action”. The intervention
contains exercises designed to increase skills regarding risk avoidance, communication,
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negotiation and condom-use as well as HIV-related knowledge. The intervention format
includes lectures, interactive discussions, games and exercises to reinforce main messages,
and a fictional family story to contextualize decision-making [13]. During its adaptation
from FOY, subsequently, FOYC was modified to be developmentally appropriate for grade
10 students (see below). The grade 10-version of FOYC, called Bahamian Focus on Older
Youth (BFOQY) also contains 10-sessions (with the same order and general content of the
grade 6 version, FOYC), but the discussions, exercises and games reflect the older age of the
participants. Youth and parents provided assent and consent to participate in each trial.
Human Research Protection Boards for Wayne State University and the Ministries of Health
and Education in the Bahamas approved consenting procedures and study protocols.

Grade 6 intervention (FOYC) evaluation—The grade 6 effectiveness trial of FOYC
involved 15 of the 26 government elementary schools located on the island of New
Providence, The Bahamas which were selected based on geographic distribution and
willingness of the school administrators to accept randomization [13]. The control
comparison for FOYC was a 10-session ecology curriculum, “The Wondrous Wetlands”
(WW) [12-14]. The WW curriculum, which was developed for The Bahamas, emphasizes
the preservation of the wetlands and provided applied knowledge and skills regarding water
conservation. Approximately two-thirds of the students in grade 6 in the participating
schools returned assent/consent forms before the desired sample size was reached and
enrollment was completed. Enrolled students completed baseline measures, prior to
randomization, which was conducted at the level of the school. The FOYC curriculum was
delivered to all students enrolled in grade 6 in the 10 schools randomized to FOYC, (and
five schools were randomized to WW) regardless of whether a student was or was not
participating in the evaluation of the interventions. A questionnaire assessing HIV
knowledge and condom-use skills, self-efficacy, intentions and self-reported behaviors [The
Bahamian Youth Health Risk Behavioral Inventory (BYHRBI) [13,18], was administered to
youth participating in the study at baseline and at five follow-up assessments (6, 12, 18, 24
and 36 months post intervention); students not enrolled in the study did not complete the
questionnaire.

FOYC was found to be effective in increasing HIV knowledge and condom-use skills,
condom-use self-efficacy, and intentions to use condoms through 36 months post-
intervention [12-14].

Grade 10 intervention (BFOOQY) evaluation—A randomized, controlled evaluation of
BFOOY (an adaptation of FOYC for grade 10 students as described above) among youth
attending grade 10 was conducted among all eight of the government high schools in New
Providence, The Bahamas. The control condition was “standard-of-care”, the existing
Bahamian Health and Family Life Education (HFLE) Curriculum, which focuses on a range
of health topics, including a factual presentation of HIV and pregnancy prevention. The
2564 participating students were randomized by class to one or the other of the two student
curricula (BFOOY and HELE) and two parent interventions [13,19] (which were not the
focus of the current analysis). The power of the current study was insufficient to allow us to
look at all the possible parent and youth intervention exposure combinations. However, to
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control for any possible effects we included a variable in the model coded as having
received the parental monitoring intervention or not.

Condom-use response costs

Perceptions of the perceived “response costs” (the possible exposures, liabilities or losses)
associated with using a condom were assessed through five items, with each response
measured along a five-point Likert scale (1=Strongly disagree; 3=Don't know; 5=Stongly
agree). The items in the grade 6 study and those in the grade 10 studies were either identical
or nearly so, although in a few instances the changes might have altered the meaning [e.g.,
“If a girl carries condoms, people would think she is having sex” (grade 6) compared to “It
would be wrong for me to carry a condom because it would mean | am planning to have
sex” (grade 10). The internal consistency (alpha) of these items ranged between (0.30- 0.49).

Condom-use response efficacy—The youths’ perceptions of the effectiveness of
condoms in preventing HIV and other STIs were assessed along a five-point Likert scale
(1=Strongly disagree; 3=Don't know; 5=Strongly agree) through three items: “Condoms are
an important way to prevent a pregnancy;” “Condoms are an important way to prevent you
from getting AIDS;” and “Condoms are an important way to prevent you from getting a
STD.” The grade 6 and grade 10 studies employed identical items. The alpha of these items
ranged between (0.48-0.82).

Condome-use self-efficacy—The youth's perceptions as to his/her ability to perform all
of the steps required to achieve protection through accessing and negotiating condom-use
was assessed through seven items. Specifically, these items assess if the youth believes
he/she could “get condoms,” “put on a condom correctly”, “ask for condoms in a store”,
“ask for condoms in a clinic”, “convince my partner that we should use a condom even if
he/she did not want to’, and “refuse to have sex if my sexual partner will not use a condom.”
Responses to each item were measured on a five-point Likert scale (1=Strongly disagree;
3=Don't know; 5=Strongly agree). The both studies employed identical self-efficacy items.
The alpha of these items ranged between (0.77-0.87).

Condom-use skills checklist—To assess condom-use skills knowledge, both studies
used the Condom-use Skills Checklist [20] consisting of 16 items, eight of which are the
correct steps to using a condom while the other eight are incorrect steps of using a condom.
The students were asked to mark the eight steps which are correct. The scale was scored
giving the youth a point for each item that was correctly marked (1=correct/O=incorrect).
The internal consistency of these items ranged between (0.15-0.60).

HIV knowledge—Knowledge regarding disease transmission, prevention, treatment,
symptoms and effects of HIV/AIDS were measured through true-false questions in both the
grade 6 and grade 10 studies. The number of items and the specific items differed by study,
reflecting expectations for age-appropriate increases in knowledge as well as changes in the
HIV/AIDS field itself. The grade 6 study included 18 items, while the grade 10 study had 16
items. Therefore, the student mean scores regarding HIV/AIDS knowledge decreased at the
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onset of the grade 10 study (e.g., between the grade 9 follow-up and the baseline at grade
10) due to the items being more difficult but then rising as the grade 10 study continued. The
internal consistency of these items ranged between (0.48-0.82). To accommodate the use of
different scales, we included a variable to control for which study each time point was
assessed in our mixed model examining HIV/AIDS knowledge. Mixed modeling requires
that the data be in long format which presents a data row for each time point for each
participant. In this format we are also able to indicate in which study the score was assessed.
Therefore, if the data had been generated in the grade 6 study it was scored as “1”; if the
data had been generated in grade 10 it was scored as “2”.

Intention to use a condom——Both studies measured youth expectations that he/she
would use a condom through a single item along a five-point Likert scale: “How likely is it
that you will use a condom if you were to have sex in the next six months?” (5=Yes, I will;
3=Don't know; 1=No, | will not).

Although youth were assessed on whether they had engaged in sexual intercourse in the last
six months and whether they had used a condom during their last sexual episode, we were
unable to examine self-reported condom-use and sexual behavior because the frequencies of
such behaviors were too infrequent when divided among the four groups of students.
Therefore, models for these behaviors baseline to five years post-FOYC did not converge.

Data Analysis

Results

Means were obtained for each group and plotted. Baseline differences between groups were
measured using ANOVA and Tukey corrections were applied for pair-wise comparisons.
Models were analyzed using general mixed modeling using PROC MIXED. All models
accounted for the random effects of school clustering with the RANDOM statement.
Individual variability was accounted for using the REPEATED statement. The main effects
for time, intervention group and gender were included as predictors in addition to the
interaction of time by intervention assignment. Statistical analyses were conducted using the
software SAS v. 9.2 (SAS Institute Inc, Cary, NC).

Among the 1360 grade 6 and the 2565 grade 10 study participants, 598 youth were enrolled
in both studies; of these youth 51 (39.3% males) had received the control condition in both
grades 6 and 10 (WW and HFLE); 280 (46.1% males) received the intervention condition in
both grades; 88 (52.3% males) received the intervention in grade 6 and the control in grade
10; and, 179 (40.2% males) received the control in grade 6 and the intervention in grade 10
(See Figure 1). As previously described in detail [21] these youth who were present in both
the grade 6 and grade 10 longitudinal trials were comparable with the youth who were only
present in the grade six trial. Among the 598 youth enrolled in both studies at baseline of the
combined study (e.g., at the time of enrollment of the grade 10 subjects), 486(81%) were
still present at the 12 months follow-up combined-study reported herein.

Differences between the four groups in grade 6 prior to any intervention are presented in
Table 1. No differences between groups were found prior to intervention exposure. The

J Adolesc Health. Author manuscript; available in PMC 2014 November 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Dinaj-Koci et al.

Page 7

means of the four groups were plotted in Figure 2A-2C for condom-use self-efficacy,
condom-use response efficacy, and condom-use response costs and in Figure 3A -3C for
condom-use skills, HIV knowledge, and intention to use a condom at each assessment
period beginning with grade 6 baseline up to 60 months post-intervention. The graphs
provide a visual depiction of the developmental trajectories for each group which show that
after 6 month the FOYC exposed groups have elevated trajectories in comparison to the
WW+BFOOQY and WW+FOYC

Results of the mixed modeling found differences between groups on some variables, with
the FOYC groups showing better performance (see Table 2). Both of the models examining
response cost and response efficacy of condoms found significant increases in scores over
time, but not for any intervention group(s) or for the interaction of time by intervention
group. Condom-use self-efficacy increased over time with a significant effect of time and
intervention for the WW+BFOOY group compared to the control group indicating a
significant increase after the receipt of BFOOY.

Results of the mixed models examining HIV/AIDS knowledge and condom-use skills
showed improvement by intervention group. Time, intervention group and the interaction of
time by intervention group were all significant for condom-use skills. The effect of time
indicates that youth show significant increases in condom-use skills as they age, independent
of intervention status. When looking at the interaction of time and intervention subgroups,
youth who received no intervention exposure (WW+HFLE) showed the least amount of
improvement and scored significantly lower than any of the intervention exposed groups,
WW+BFOOQY, FOYC+HFLE, and FOYC+BFOQY. Time also significantly predicated HIV
knowledge, showing an expected increase with age. Although the interaction of intervention
group by time was not significant, intervention group effect was significant with the control
group (WW+HFLE) having an overall lower mean than either FOY C exposure group
(FOYC+BFOOY or FOYC+HFLE).

Significant effects regarding intention to use a condom were found for time and for
intervention group. Specifically the FOYC+HFLE group significantly differed compared to
the control group WW+HFLE. No significant result was found for the interaction of time
and intervention group.

Discussion

This study investigates the long-term effects of two similar but age-appropriate HIV
prevention intervention programs delivered at grade 6 and/or grade 10. We examined the
impact of having received no intervention exposure compared to exposure to both or only
one intervention. Because there were no differences between groups at baseline, results
suggests that youth who completed the grade 6 interventions, FOYC, demonstrated overall
elevated condom-use skills, HIVV/AIDS knowledge, self-efficacy and intentions than did the
control group (WW and HFLE). Condom-use skills continued to increase over time after
receipt of the intervention in either or both grade 6 and 10.
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These results suggest that for knowledge- or skill-based constructs, early exposure helps
youth acquire and retain information for a longer period of time. Exposure to the
intervention in grade 10 did not result in increased knowledge compared to control youth.
However, the intervention youth compared to the control youth did show greater facility
with condom-use skills. These results are consistent with prior research which found that
receiving an intervention in early or both early and later childhood produced greater
improvement than receipt only in later childhood [22,23].

The current study did not show an impact on the perceptual constructs (e.g., condom-use
response efficacy and response costs) among either the grade 10 and/or grade 10 FOYC/
BFOOQY recipients compared to the control recipients, although the grade 6 intervention,
FOYC, had been impacted perceptual outcomes [12-14]. Diminished impact from a sexual
risk reduction intervention delivered later in adolescence may have several causes. The
impact may be less apparent among older youth because the majority of youth have acquired
sexual health knowledge from multiple sources by the time they have entered high school,
producing a ceiling effect that is not present earlier during adolescence. This possibility
underscores the importance of early intervention exposure. Younger youth who become
sexually active are most vulnerable to sexual risk because they are less equipped with the
appropriate knowledge and skills and would benefit the most from early intervention.
Additionally, some of the information in the grade 10 intervention, BFOOY, overlaps with
the HFLE curriculum (the current standard-of-care) such as HIVV/AIDS prevention
knowledge. However, the condom-use skills demonstration was specific to the FOYC and
BFOOQY interventions, which is evident by the consistently lower performance in condom-
use skills scores among the control group (WW and HFLE). Outcomes such as intention and
self-efficacy are also approaching a ceiling (see Figures 2A and 3C), thus limiting the
amount of variation between groups [24].

Potential Limitations

Implications

As described under “Methods”, we had insufficient sample size to examine actual condom-
use because of the low frequency of sexual intercourse. Although we controlled for parent
intervention, the current analysis also did not enable us to disentangle the effects of all the
possible parent and youth intervention exposure combinations. The Cronbach alphas were
low for some of the scales, which may be attributed to the age of children as the alphas were
lowest at the earliest assessments. As previously mentioned, the content of the HFLE
curriculum delivered in grade 10 overlaps with some of the content in FOYC and BFOOY
curriculum and thus may have diluted the effect. Finally, all youth were exposed to external
prevention material outside of the classroom through the media and community in The
Bahamas as part of the national HIV prevention campaign, although there is no reason to
hypothesize that this exposure would have varied by intervention assignment.

This study indicates the need to provide youth with early interventions prior to the onset of
sexual behavior and, ideally, to offer repeated intervention later in adolescence. Youth did
retain knowledge and skills acquired from an intervention delivered during preadolescence,
suggesting that early interventions should focus on acquiring knowledge-based skills and
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changing perceptions and intentions. For more mature youth, the curriculum could revisit
knowledge and skills but primarily focus the content on changing perceptions, intentions and
behavioral outcomes.
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'FOYC= Focus On Youth in the Caribbean (Grade 6 Intervention); BFOOY= Bahamian Focus On Older Youth
(Grade 10 Intervention); HFLE= Health and Family Life Education (Grade 10 Control); WW= Wondrous Wetlands

(Grade 6 Control).

“Includes all FOYC exposed youth who participated in both trails (FOYC+ Goal For It; FOYC+ Caribbean Informed

Parents and Children Together)

*Includes all BFOOY exposed youth who participated in both trials (BFOOY only; BFOOY + Goal For It;

BFOOY+ Informed Parents and Children

Figure 1.
Intersection of Grade 6 (FOY

Together)

C1) and Grade 10 (BFOOY) Interventions
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Figure 2.

Means of condom-use perception related constructs over five years of participation in two

HIV prevention intervention programs!
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a.) Condom-Use Skills
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b.) HIV Knowledge
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discontinuous line. Additionally, the increased scale difficulty results in the drop of scores at 48 months.
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Health and Family Life Education (Grade 10 Control); WW= Wondrous Wetlands (Grade 6 Control).

Figure 3.

Means of condom-use skills, HIV knowledge, and condom-use intention measured over five
years of participation in two HIV prevention intervention programs!
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