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Abstract
Purpose—To assess the long-term impact of HIV-prevention interventions delivered to youth
before sexual initiation and the effects of interventions delivered in non-study settings.

Methods—A five-group comparison of HIV knowledge, and condom-use skills, self-efficacy,
intentions and practice among 1997 grade 10 youth attending one of the eight government high
schools in Nassau, The Bahamas. Group 1 received an HIV-prevention intervention, Focus on
youth in the Caribbean (FOYC), in Grade 6 as part of a randomized trial; Group 2 received FOYC
as part of the regular school curriculum but outside of the trial; Group 3 received the control
condition as part of the trial; Group 4 received the control condition as part of the school
curriculum but outside of the trial; and, Group 5 (Naïve Controls) were not enrolled in a school
receiving FOYC or the control and did not participate in the trial.

Results—FOYC youth compared to control youth and Naive Controls had higher HIV
knowledge, condom-use skills and self-efficacy four years later. By subgroups, Group 1
demonstrated higher HIV/AIDS knowledge than all groups except Group 2, higher condom skills
than all groups, and higher condom self-efficacy than Naïve Controls. Youth in Group 2
demonstrated higher HIV knowledge than youth in Groups 3 to 5. Behavioral effects were not
found.

Conclusions—FOYC delivered to grade 6 students continued to have protective effects four
years later. Positive effects are present among youth who received FOYC as part of the school
curriculum but were not enrolled in the trial.
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INTRODUCTION
Delivering effective HIV prevention education to adolescents prior to their involvement in
risky sex is an accepted HIV reduction strategy 1, 2. However, the long-term impact of
messages delivered to preteen youth prior to sexual initiation remains uncertain 3, 4.
Unanswered are several questions of public health importance. Will messages heard by
youth at the onset of adolescence when abstract reasoning is not fully developed, when they
have not completed puberty, and/or when they have had limited experience with sexual
arousal be understood? Will messages heard under such circumstances be remembered and
influence attitudes and behavior later in adolescence? 3,5-7 A small number of intervention
studies with follow-up periods beyond two years conducted among pre- and early-
adolescents have been published; while selected enduring effects have been reported in
some studies, evidence is limited in this important research area 4,7-8.

An expectation in the field of intervention research is that some of the interventions found to
be effective will be implemented in expanded settings 9. Consistent with this expectation is
the presumption that the intervention effects observed in the trial setting reflect what would
be expected in the broader community; an intervention found in a trial setting to have a
moderate effect size would be expected to have an equivalent impact in a similar, non-
experimental setting. However, there are challenges to this presumption. Conducting
multiple assessments, which are necessary to determine program impact over time, may
enhance apparent intervention effects10. Enhancements that were possible in a classroom
setting in the context of an intervention evaluation may have greatly contributed to the
success of the school-based curriculum (i.e., follow-up phone calls to the parents to remind
them about aspects of the intervention). Future implementers seeking to reduce costs and/or
logistical complications would not know what aspects of the intervention were critical to the
success thereof, raising significant questions about fidelity of intervention delivery in
subsequent iterations of the intervention11, 12. A related uncertainty is whether intervention
responses of youth who agree to participate in a randomized trial of an intervention can be
generalized to a wider population. Specifically, are the results from youth who voluntarily
enrolled in a trial applicable to youth who were exposed to the intervention not by choice
(e.g., did not enroll in a program) but in other more generalized conditions (e.g., part of the
school curriculum)?13

Through the intersection of two longitudinal studies conducted among youth residing in
Nassau, The Bahamas, we are able to evaluate the long-term impact of HIV reduction efforts
delivered to preteen youth and explore the equivalence of responses obtained from youth
who participated in a randomized trial of the HIV reduction efforts compared to those from
youth who were exposed to the intervention in the classroom but not enrolled in the trial.

METHODS
Setting

With 3.3% of adults infected, The Bahamas has the second highest annual incidence of HIV/
AIDS in the Caribbean; over half of infections occur among individuals 15 years to 34 years
old, who represent < 20% of the population14. In response, the Bahamian Ministry of Health
(MOH) and Ministry of Education (MOE) have partnered to develop a school-based
approach to HIV prevention efforts. These efforts, the first targeting grade 6 students and the
second grade 10 students, were designed to be assessed by randomized, controlled trials, as
described below.
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Longitudinal Study#1, grade 6 intervention evaluation (see Figure 1)
Focus on Youth in the Caribbean (FOYC), a 10-session program plus two booster sessions
(delivered in grades 7 and 8) and a brief one session parent intervention, was evaluated
through a randomized, controlled trial among grade 6 students. Based on a social cognitive
model, Protection Motivation Theory 15, FOYC is highly interactive and includes
discussions, risk avoidance strategies, communication and negotiation strategies and skills,
HIV-related knowledge, and condom-use skills as well as games and exercises to reinforce
main messages, and a fictional family story to contextualize decision-making16. The control
condition for adolescents was a ten-session ecological intervention, “The Wondrous
Wetlands” (WW) and a brief one session parent intervention. (FOYC, WW, the FOYC
boosters and the parent ancillary interventions are described in detail in references 4, 16, 17.)
FOYC was evaluated through a randomized trial conducted among grade 6 youth from 15 of
the 26 government elementary schools located on the island of New Providence, The
Bahamas. Neither FOYC nor WW was offered at the remaining 11 schools; the 15
participating school had been selected on the basis of geographic distribution and the level
of interest and willingness of the administrators to accept randomization and include either
the WW or FOYC into the grade 6 curriculum. Parents and youth in the 15 participating
schools were presented the option to enroll in the evaluation; it was explained that all
students would receive the curriculum but only assenting/consenting youth-parent dyads
would participate in the evaluation. 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 terminated. Subsequently, enrolled students completed baseline
measures, after which randomization was conducted at the level of the school. The FOYC
curriculum was delivered to all of the students attending grade 6 in the 10 schools
randomized to FOYC, (and the WW curriculum was delivered to all students in the five
schools randomized to WW) regardless of whether a student was or was not enrolled in the
evaluation of the interventions. Parents of youth enrolled in the study (but not parents of
non-enrolled youth) received a brief parent intervention (focusing on parental monitoring in
five schools and career-planning in the remaining five schools); in addition, youth enrolled
in the evaluation who attended one of the FOYC schools (but not youth in these schools who
were not enrolled in the trial) received a brief (one hour) booster session in grade 7 and
grade 8. The Bahamian Youth Health Risk Behavioral Inventory (BYHRBI)16, 18, a
questionnaire assessing HIV knowledge and condom-use skills, self-efficacy, intentions and
self-reported behaviors was administered to youth enrolled in the study (but not to non-
enrolled youth) at baseline and at five follow-up assessments (6, 12, 18, 24 and 36 months
post intervention).

FOYC was demonstrated through the randomized controlled study to be effective in
increasing HIV knowledge and condom-use skills, self-efficacy for condom-use, and
intentions to use condoms at some or all of the five follow-up assessments conducted from 6
through 36 months post-intervention 4, 16, 17. Self-reported condom-use was significantly
increased at 36 months post-intervention among the subset of FOYC youth whose parents
had been randomized to receive the parental monitoring intervention 4, 19.

Longitudinal Study #2, grade 10 (see Figure 1)
A randomized, controlled evaluation of an HIV-prevention intervention targeting older
adolescents is being conducted among youth attending grade 10 in all eight of the
government high schools in New Providence, The Bahamas. The youth intervention is an
age-appropriate form of FOYC; several of the exercises and games were changed to reflect
the older age of the participants (e.g., in exercises presenting scenarios, the ages of the
participants were changed as were the types of activities in which they were engaged). The
control condition is the current standard Bahamian Health and Family Life Curriculum.
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Because this longitudinal assessment is ongoing and only data obtained at baseline (prior to
receipt of the study curricula) are utilized in the present analyses, the intervention and
control curricula are not described here.

Among the grade 10 students enrolled in Longitudinal Study #2 (approximately 60% of all
grade 10 students), the 1997 students whose data are used in the analyses described below
had one of five types of exposures to FOYC in grade 6. Youth in Group 1 received FOYC
in grade 6 and were part of the Longitudinal Study #1; thus they received multiple exposures
to the questionnaire (at baseline and the five follow-up assessments), received a booster
session in grades 7 and 8; and, their parents received a brief intervention. Youth in Group 2
received FOYC as part of the regular school curriculum, but were not part of Longitudinal
Study #1 and thus were not tested and received no boosters, and their parents did not receive
an intervention. Youth in Group 3 received WW and were part of Longitudinal Study #1
(and thus were tested repeatedly and their parents received a brief intervention) while youth
in Group 4 received WW as part of the school curriculum but were not part of Longitudinal
Study #1 (and thus were not tested). Youth in Group 5 (“Naïve Controls”) were not enrolled
in a school receiving either FOYC or WW and thus did not receive either intervention or
testing and were not part of Longitudinal Study #1.

Human Subjects Protection
Grade 6 youth participating in Longitudinal Study #1 and their parents provided written
consent and assent as did grade 10 youth participating in Longitudinal Study #2 and their
parents. All parents and grade 10 youth participating in Longitudinal Study #2 were asked as
part of the consenting process for permission to link data in the grade 10 study to data from
the grade 6 study if they had been enrolled in that study. Therefore, for students participating
in both studies, data are available from grade 6 and grade 10. For students participating only
in Longitudinal Study #2, only their grade 10 data are available. However, because the grade
10 questionnaire asks them to identify the elementary school they attended in grade 6, and
we know which schools delivered FOYC, delivered WW or did not deliver either to all of
their grade 6 students, we know whether or not each individual youth was exposed to
FOYC, to WW, or, to neither. The study protocols and consenting procedures were
approved both by the Human Research Protection Boards of Wayne State University and the
Princess Margaret Hospital, Ministry of Health, The Bahamas.

Data Sources and Variables
Data used in these analyses were derived from responses to the study questionnaire (i.e., the
BYHRBI) at baseline and 36 months follow-up of Longitudinal Study # 1 (“grade 6 study”)
and from the baseline of Longitudinal Study #2 (“grade 10 study”). The BYHRBI variables
used in these analyses have been described in detail in previous publications4; 18. An 18-
item scale including true (e.g. “Anybody can get AIDS”) and false (“What you eat can give
you AIDS”) statements was used to assess level of knowledge regarding HIV/AIDS. Correct
responses were scored 1 and incorrect 0, resulting in a mean score of 1-18 for each
participant based on the number of correct answers. Condom-use skills were assessed using
the Condom-use Skills Checklist, a validated scale developed for use when direct
observation of actual condom-use would be difficult20 . The scale includes seven correct
steps (e.g., Put the condom on the erect penis”) and seven incorrect steps (e.g.,” Put the
condom on anytime before you ejaculate”); correct responses were scored “1” and incorrect
“0”. Six items (for example “I could put a condom on correctly” and “I could ask for
condoms in a store”) were used to assess condom-use self-efficacy; agreement was measured
through a five-point Likert scale (1=strongly disagree to 5=strongly agree). Intention to have
sex in the next sex months and intention to use a condom if a youth were to have sex were
assessed by self-reported likelihood (1=very unlikely to 5=very likely) according to two
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items. For each of these categories, a mean score was derived using individuals’ responses
to the items, with higher scores indicating higher levels of condom-use skills, self-efficacy
and behavioral intentions respectively. Adolescents were asked if they had engaged in
sexual intercourse in the last six months (one item), and if so, how consistent was their
condom usage (never, sometimes, always) (one item).

Statistical Analysis
To ascertain whether youth who had been in Longitudinal Study #1 and enrolled in
Longitudinal Study # 2 were comparable with those Longitudinal Study #1 participants who
did not enroll in Longitudinal Study #2, we compared basic demographic and relevant
characteristics between the two study populations using data from Longitudinal Study #1
assessed at baseline and 36 months, the year prior to the start of Longitudinal Study #2.
Student t-test was used to assess continuous variables while chi-square test was used to
assess categorical variables.

The longitudinal impact of receipt of FOYC was first assessed by comparing through a three
groups comparison the students who received FOYC (Groups 1 and 2) with the WW
controls (Groups 3 and 4) and the Naïve Controls (Group 5). To further assess impact of
FOYC alone considering repeated exposures to the questionnaire, comparison was made
among the five subgroups. A significantly greater effect for Group 1 than for Group 2 was
used as evidence supporting the existence of enhanced program effect from repeated testing
(as well the intervention enhancements described above). Significant differences between
Group 1 and Group 3 and between Group 2 and Group 4 were used as evidence supporting
FOYC program effect without the influences of repeated assessment and intervention
enhancements. Results from bivariate comparison were verified using the mixed modeling
(for continuous variables) and the generalized linear mixed modeling methods to include
covariates (e.g., age and gender) as well as to adjust design effect from cluster sampling by
schools21. The multivariate analysis was conducted using the SAS procedures PROC
MIXED (for mixed effect modeling) and PROC GLIMMIX (for generalized linear mixed
modeling). For continuous variables (e.g., HIV/AIDS knowledge and condom-use self-
efficacy), Bonferroni corrections were used for pair-wise comparisons. Statistical analyses
were conducted using the software SAS v. 9.2 (SAS Institute Inc, Cary, NC).

RESULTS
Table 1 presents the data for the full cohort of youth enrolled in Longitudinal Study #1 and
the subset of youth enrolled in both Longitudinal Study #1 and Longitudinal Study #2. As
shown in the first four columns of Table 1, the groups were comparable at baseline with
respect to all characteristics, with the following exceptions: 1) among WW youth, more
males participated only in Longitudinal Study #1 compared to those who participated in both
Longitudinal Study #1 and Longitudinal Study #2 (p< .05); 2) WW youth who participated
only in Longitudinal Study #1 exhibited higher condom-use skills (p< .05), higher intention
to have sex and higher intention to use a condom (p<0.05 for both); and, 3) FOYC youth in
Longitudinal Study #1 only exhibited higher condom-use self-efficacy (P<.05). As shown in
the next four columns, there were no significant differences at the 36 month follow-up with
one exception: WW youth participating only in Longitudinal Study #1 exhibited higher
knowledge (p<.05). Thus the subset of youth enrolled in Longitudinal Studies #1 and #2,
appear to be generally representative of all youth enrolled in Longitudinal Study #1.

As shown in Table 2, overall the differences in gender composition across all five subgroups
were statistically not significantly different (p>0.05); however, in an examination across the
three main comparison groups (FOYC, WW and Naïve Controls), significantly more males
were present in the FOYC group than in other two groups (p<0.01). A pairwise comparison
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indicated significantly more males than females in Group 1 (p<0.01), Group 2 (p<0.05), and
Group 4 (p<0.05). Therefore, gender was included as a covariate in all comparison analyses
for program effect evaluation.

Results from the three group comparison (FOYC, including both Groups 1 and 2; WW,
including both Groups 3 and 4; and Naïve Controls, Group 5) indicate that receipt of FOYC
significantly increased HIV/AIDS knowledge and condom-use skills compared to both the
WW controls and the Naïve Controls. Receipt of FOYC increased condom-use self-efficacy
compared to Naïve Controls. No significant differences were observed in intention to have
sex ,intention to use a condom, or sexual behaviors.

Figure 2 displays the results from the five group comparison analysis (after controlling for
age and gender and the design effect using the mixed modeling method) for the three
outcomes in which there were significant differences found between one or more of the
groups. Four years after receiving the intervention, youth in Group 1 had significantly higher
HIV/AIDS knowledge than youth in Group 3, youth in Group 4 and youth in Group 5 (the
Naive Controls). Youth in Group 1 also exhibited significantly greater condom-use skills
than youth in all other groups, including youth in Group 2. Group 1 youth scored higher on
condom-use self-efficacy compared to Group 5 youth. In addition, youth in Group 2
demonstrated higher knowledge compared all groups of “control” youth (e.g., Groups 3, 4
and 5). HIV knowledge and self-efficacy did not differ between students in Group 1 and
Group 2.

DISCUSSION
In these analyses, we assessed the effect of FOYC four years post-intervention, taking
advantage of the overlap of subjects in two trials. In addition to assessing sustained program
effect, the application of the five group design permitted this study to assess program effect
for youth who received FOYC but did not participate in the original trial. Findings of these
analyses indicate that an HIV-prevention intervention delivered to pre-adolescent youth in
grade 6 had enduring effects on HIV knowledge, condom-use skills and self-efficacy four
years later. The results demonstrate that the combination of repeated testing, boosters and a
parent intervention were associated with a stronger intervention effect four years later than
receipt of FOYC alone. The results also demonstrate that sustained effects are evident with
regard to HIV/AIDS knowledge for youth who received FOYC as part of the school
curriculum but were not enrolled in Longitudinal Study #1.

Four years post-intervention, neither condom-use intention nor self-reported condom-use
was higher among youth exposed to FOYC. In Longitudinal Study #1, condom-use had only
been higher at the 36-month follow-up and only among the subset of youth whose parents
had been randomly assigned to receive a parental monitoring intervention 4, 19; thus, this
absence of a behavioral effect was not unexpected. Condom-use intentions had been
significantly higher among youth assigned to FOYC in Longitudinal Study #1, in the 6, 24
and 36 month follow-up assessments 4, 16, 17 and so we had anticipated that at least among
Group 1 youth, it might still be significantly higher. The facts that condom-skills and
knowledge remain significantly higher indicate a persisting intervention effect. However,
the finding that the more meaningful outcomes of condom-use intention and condom-use are
not significantly higher suggests the need for an additional intervention focusing more
intensely on factors leading to increased intention and use, such as Motivational
Interviewing 22.
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Potential limitations
First, these data were obtained based on self-report by the youth; however, while the youth
may misreport prior involvement in risk and protective behaviors and perceived self-
efficacy, knowledge and condom-skills are less subject to such manipulation.

Second, the grade 6 youth in Group 2 (youth attending schools receiving FOYC but not
enrolled in the study) did not receive the questionnaire prior to intervention delivery, did not
receive the booster sessions in grade 7 or grade 8 and their parents did not receive a parent
booster intervention. Thus the differences between Group 1 and Group 2 may result from
one or more of these four factors. The five-group design used for this analysis is closely
related to the Solomon four-group design that was proposed to address the possible impact
on behavior change of completing a questionnaire in intervention studies..23 Typically, the
lack of availability of subjects without a pre-test limits the use of this design in intervention
research24, 25. While the design employed in the current study was consistent with a
Solomon design in that it did permit assessment of youth who were exposed to the
intervention but not the questionnaire, as well as those who completed the questionnaire but
did not receive FOYC, and those who received neither, it did differ from a Solomon design
in that the groups of enrolled and unenrolled youth were not determined through
randomization, potentially compromising the comparability of the two groups at baseline.
Second, youth who were enrolled in the evaluation and randomized to receive FOYC
received intervention enhancements, while youth who were not enrolled in the evaluation
did not receive the enhancements.

Third, while these data provide evidence that the enrolled and non-enrolled grade 6 youth
both responded to FOYC, the sample allowing us to make this assessment consists of youth
who chose to enroll in Longitudinal Study #2. It remains possible that youth who were not
enrolled in either Longitudinal Study #1 or #2 (approximately one third of all grade 10
students in New Providence) may not have responded in a similar fashion to FOYC. Further,
the observation that at 36 months post-intervention the self-reported condom-use rate was
lower among the subset of youth who were only in Longitudinal Study #1 compared to those
who enrolled in both studies does suggest a possible selection bias, although these numbers
were very low and there were no other indices of risk differences between the two groups.

In conclusion, these findings suggest that some aspects (knowledge and skills) of a
successful intervention delivered to pre-adolescents in grade 6 may endure over four years.
The findings that youth who were not enrolled in the evaluation but were exposed to the
curriculum in the classroom experienced positive effects from the intervention provide some
support for the effectiveness of the intervention in a “real life” setting. Future work
assessing fidelity of implementation and its relationship to intervention outcomes will be
needed.
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SUMMARY STATEMENT

A randomized, controlled trial demonstrated that an HIV prevention intervention
delivered to pre-adolescent youth continues to increase protective knowledge, skills, and
self-efficacy four years later. Effects regarding knowledge were present among youth
who were not enrolled in the trial but received the intervention as part of the school
curriculum.
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Figure 1.
Flowchart of the Study Design and Intersection of Longitudinal Studies #1 and #2
*Youth with uncertain exposure status to FOYC or WW as they were in a FOYC or WW
school the year after the intervention was delivered to that school; thus some teachers may
have continued to teach some or all of the curricula
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Figure 2.
Group comparison showing effect four years post intervention according to grade 6
exposure to FOYC and participation in intervention trial (n=1997)
Note: Gender and age were used as covariates in mixed effect modeling analysis for
significance testing.
*p < .05; **p < .01.
Legend: Group 1 consisted of youth who received FOYC and were enrolled in Longitudinal
Study #1; Group 2 received FOYC but were not enrolled in Longitudinal Study #1; Group 3
received the control condition WW and were enrolled in Longitudinal Study #1; Group 4
received the control condition WW but were not enrolled in Longitudinal Study # 1; and
Group 5 consisted of youth who were not exposed to either FOYC or WW , e.g. were
“Naïve Controls” .
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