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Abstract

Purpose—To evaluate the efficacy of two, theory-based, multi-media, middle school sexual
education programs in delaying sexual initiation.

Methods—Three-armed, randomized controlled trial comprising fifteen urban middle schools;
1,258 predominantly African-American and Hispanic 7t grade students followed into 9™ grade.
Both programs included group and individualized, computer-based activities addressing
psychosocial variables. The risk avoidance (RA) program met federal abstinence education
guidelines; the risk reduction (RR) program emphasized abstinence and included computer-based
condom skills-training. The primary outcome assessed program impact on delayed sexual
initiation; secondary outcomes assessed other sexual behaviors and psychosocial outcomes.

Results—Participants were 59.8% female, mean age 12.6 years. Relative to controls, the RR
program delayed any type of sexual initiation (oral, vaginal or anal sex) in the overall sample
(adjusted odds ratio [AOR]: 0.65, 95% CI: 0.54-0.77), among females (AOR: 0.43, 95% CI: 0.31-
0.60) and African-Americans (AOR: 0.38, 95% CI: 0.18-0.79). RR students also reduced
unprotected sex at last intercourse (AOR: 0.67, 95% CI: 0.47-0.96), past three months’ frequency
of anal sex (AOR: 0.53, 95% CI: 0.33-0.84) and unprotected vaginal sex (AOR: 0.59, 95% ClI:
0.36-0.95). The RA program delayed any sexual initiation among Hispanics (AOR: 0.40, 95% CI:
0.19-0.86), reduced unprotected sex at last intercourse (AOR: 0.70, 95% CI: 0.52—0.93) but
increased the number of recent vaginal sex partners (AOR: 1.69, 95% Cl: 1.01-2.82). Both
programs positively impacted psychosocial outcomes.

Conclusions—The RR program positively impacted sexually inexperienced and experienced
youth; the RA program delayed initiation among Hispanics and had mixed effects among sexually
experienced youth.
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Adolescent births and sexually transmitted infections (STIs) remain serious public health
issues. Although the US teen birth rate fell to an all-time low in 2009, it remains the highest
among all developed countries.[1, 2] National data indicate that one in four adolescent
females (14-19 years) has an STI.[3] Early sexual debut increases the risk of pregnancy and
STI.[4, 5] Nationally, 15% of 7" graders have experienced sexual intercourse.[6] These
findings emphasize the need for effective sexual education for early adolescents.

For over a decade, a public policy debate has centered around the age-appropriateness and
efficacy of different approaches to adolescent sexual education, with some advocating a risk
avoidance (abstinence-only or abstinence-until-marriage) approach,[7] and others
advocating a risk reduction (abstinence-plus) approach.[8] Both approaches have been used
to develop programs for middle schoolers with a small number demonstrating positive
behavior change.[9-16] Although these results are promising, two studies used quasi-
experimental designs,[9, 10] limiting conclusions about program effectiveness; only two
assessed programs meeting federal guidelines for abstinence education;[9, 11, 17] and three
impacted specific subgroups of youth only.[11, 15, 16]

Given this limited evidence, further studies are needed to examine the efficacy of both
approaches with middle school youth. This study took an effective risk reduction (RR)
program, /t’s Your Game... Keep It Real[14] and developed a parallel risk avoidance (RA)
program, comparable in duration, delivery, and theoretical framework, to further examine
how both approaches impact middle school students. The primary hypothesis tested whether
students, who received either the RR or the RA intervention, would delay sexual initiation
into 9t grade relative to controls. Secondary hypotheses tested intervention effects on other
sexual behaviors and psychosocial factors.

METHODS

Study Design and Participants

A randomized controlled trial was conducted from 2006-2010 in fifteen urban middle
schools in a large south-central US school district. Seventy-eight percent of students were
classified as economically disadvantaged. Assignment of schools to one of three conditions
(5 to the RA condition, 5 to the RR condition, and 5 to a control condition) was conducted
prior to baseline assessment using a multi-attribute randomization protocol, accounting for
school size, racial/ethnic composition (percent of African-American and Hispanic students),
and geographic location.[18]

Assuming 15% of controls would initiate any type of sex by 9" grade, 25% attrition, intra-
school correlations=0.005, and a=0.05 (two-tailed), an initial sample size of 1,500 7t grade
students was estimated to provide 80% power to detect 10% pairwise differences in sexual
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initiation between intervention and control conditions at 91" grade follow-up. Students were
recruited to reach a quota of 100 per school.

School personnel identified classes in which the majority of 71" graders were enrolled. Sixty
percent selected home room, 40% physical education. Sixty percent of students returned a
parental consent, 83% with permission to participate. Of those students, 93% (n=1,742)
completed the baseline survey. No significant differences in recruitment occurred across
study conditions.

Ninth-grade surveys were completed by 1,333 students (23.5% attrition). Students who were
lost-to-follow-up were more likely to be male (p<.05), older (p<.001), and sexually
experienced at baseline (p<.001), with no significant differences across conditions.

Students, who completed baseline and 91" grade surveys, were eligible for analysis. Seventy-
five students were excluded due to missing or inconsistent responses, leaving 1,258 for
analysis. The University of Texas Health Science Center’s Institutional Review Board and
the school district’s Office of Research Accountability approved the study.

Interventions

Both the RA and RR programs were based on an existing middle school program, /t’s Your
Game...Keep It Real.[14] Both programs were developed using a systematic design process,
Intervention Mapping,[19] and were grounded in social cognitive theories.[20, 21] Social
cognitive theory emphasizes interactions between personal (e.g., behavioral knowledge,
perceived self-efficacy), environmental (e.g., exposure to risky situations), and behavioral
influences (e.g., dating relationships).[20] The theory of planned behavior emphasizes
interactions between behavioral beliefs, normative beliefs (e.g., the beliefs of influential
others, such as peers or parents), intentions, and behavior.[21] RA and RR activities were
designed to positively impact behavioral knowledge, self-efficacy, behavioral and normative
beliefs, intentions, and environmental factors related to healthy dating relationships and
delayed sexual initiation.

Both programs comprised 24, 50-minute lessons, with twelve lessons in 7t grade and twelve
lessons in 8! grade. Each program integrated group-based classroom activities with
individual journaling and computer-based activities. Computer activities included a virtual
world interface, educational activities (e.g. interactive skills-training exercises, peer role
model videos) tailored by gender and sexual experience, and “real world”-style teen serials
with online student feedback. Both programs included six home-works to facilitate parent-
child communication.

Seventeen of the 24 RA lessons contained virtually identical activities to the RR program but
framed to reinforce abstinence-until-marriage beliefs versus abstinence-until-older (age and
relationship not specified) beliefs. Both programs included medically accurate statements
about condoms.

Despite these similarities, the two programs had several key differences. Consistent with
federal abstinence education guidelines,[17] RA activities targeted beliefs about the benefits
of abstinence-until-marriage, and the benefits of marriage and parenting-within-marriage.
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Four lessons addressed these topics. The RA program also incorporated elements of
character development and future orientation. Three lessons addressed character qualities
and their influence on healthy relationships and decision-making. Conversely, the RR
program targeted beliefs about the benefits of abstinence-until-older, promoted self-respect
and responsibility, and included activities addressing knowledge and self-efficacy regarding
condom and contraceptive use. Sexually experienced 7t-graders received tailored
computerized activities regarding condoms/contraception; all 8t"-graders received
computerized skills-based activities practicing steps for correct condom use and an activity
rating the advantages and limitations of different contraceptive methods.

Experts in RA and RR programming extensively reviewed both programs to ensure that
content was consistent with each approach. Both were pilot-tested to ascertain youths’
comprehension and satisfaction.

Control condition students received their regular health classes, which varied by school.

Facilitator Training

Hired facilitators were assigned to the RA or RR program based on personal preference to
ensure program commitment. The majority was African-American or Hispanic with college
degrees; all had experience working with adolescents. Facilitators received a 5-day training,
which modeled RA or RR lessons by skilled trainers and provided teaching practice.
Facilitators received technical support throughout implementation.

Data Collection

Data were collected using laptop computers via an audio-computer-assisted self-interview
(ACASI) at baseline, immediately post 8™ grade intervention to assess short-term
psychosocial outcomes (16 months post-baseline) and in 9t grade to assess long-term
psychosocial and behavioral outcomes (26 months post-baseline). ACASI systems are
reliable for obtaining sensitive information on sexual risk-taking.[22, 23] Surveys were
conducted in a quiet location (e.g., school library). Headphones were provided; laptops were
positioned so screens were not visible to others.

Primary Outcome Measure

The primary outcome for students who reported no lifetime sexual experience at baseline
was the effect of the RA and RR interventions on delayed sexual initiation (a composite
variable comprising initiation of oral, vaginal, or anal sex) at the 9t grade follow-up, relative
to the control condition.[14]

Secondary Outcome Measures

Sexual Behaviors—Secondary outcomes included intervention effects on delayed
initiation of oral, vaginal, and anal sex specifically, and on reduced sexual risk behavior in
oth grade: 1) unprotected sex at last vaginal intercourse; 2) past 3 months’ frequency of oral,
vaginal, and anal sex; 3) past 3 months’ frequency of vaginal or anal sex without a condom;
4) number of lifetime sexual partners; and 5) past 3 months’ number of sexual partners. All
measures were previously utilized with urban youth.[14, 15, 24]
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Psychosocial Measures—Impact on targeted psychosocial factors was assessed,
including behavioral knowledge (STI/HIV and condom use); perceived self-efficacy
(refusing sex, using condoms, negotiating condom use); behavioral beliefs (about abstinence
and abstinence-until-marriage; reasons for not having sex; condom use); normative beliefs
(friends’ and parents’ perceived beliefs about sex; friends’ perceived sexual behavior);
intentions (for having oral or vaginal sex; remaining abstinent through high school and until-
marriage; using condoms; getting tested for STI/HIV if at risk); environmental factors
(exposure to risky situations that could lead to sex; parental communication about sexual
topics); and character traits (character qualities [e.g., responsibility], and future orientation
[e.g., having plans for one’s future]) (Table 1). All measures were previously utilized with
urban youth.[11, 15, 25-31]

Demographic Measures

Demographic factors that influence sexual behavior (gender, age, race/ethnicity, family
structure, and school grades) were assessed.[32—34] Race/ethnicity was collapsed into 3
categories: African-American, Hispanic, and “Other,” which included White, Asian, and
non-Hispanic multiracial youth.

Analysis Approach

Non-response weighting was used to adjust for bias due to non-random attrition. Significant
baseline differences between intervention and control conditions were observed for all
demographic factors (excluding gender) and for sexual behavior. Control condition students
were more likely to be sexually experienced at baseline than RA or RR students (Table 2).
These differences were controlled for in subsequent analysis.

Generalized linear models for continuous and binary data were used to compare treatment
conditions. A standard set of covariates was entered into each model for all comparisons:
gender, race/ethnicity, age at baseline, family structure, time between measures, school-level
sexual experience at baseline, and for psychosocial outcomes, baseline measure of outcome.
The estimated standard errors were adjusted for intra-class correlations through the use of
random effects models in case students within the same schools did not produce independent
observations. Wald tests were used to determine statistical significance, set at p<.05.

Separate models were fit comparing RA to control youth, and RR to control youth, for both
the overall sample and stratified by gender and race/ethnicity. Students who were sexually
experienced at baseline were excluded from analyses of sexual initiation. Students who were
sexually inexperienced in 91" grade were coded as protected for other sexual behavior
analyses.

Given baseline imbalances in demographics and sexual behavior between study conditions, a
post-hoc sensitivity analysis was conducted to examine the impact of individual schools on
the primary outcome. This analysis replicated the final model for intervention versus control
conditions, removing schools one at a time, to examine the impact on the overall
comparison. This helped to assess how school-level factors may have impacted program
outcomes.
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Participant Characteristics

Participants were 59.8% female, 39.3% African-American, and 48.4% Hispanic, with a
mean age of 12.6 (SD = 0.76) years at baseline. At baseline, 11.7% reported having any type
of sex (Table 2).

Intervention exposure

On average, students in both interventions attended 15-16 of the 24 lessons (RA:
mean=15.2, SD=6.74; RR: mean=16.0, SD=6.23, p=.087). RA and RR implementation
occurred concurrently, ranging from 4-6 weeks per grade.

Intervention effects

Delayed sexual initiation—Comparing students in the RA and control conditions, in the
overall sample there were no significant differences in delaying any type of sexual initiation
or in delaying initiation of oral, vaginal, or anal sex specifically. In sub-group analyses,
Hispanic RA students were 60% less likely to initiate any type of sex (p<.05) or vaginal sex,
specifically (p<.05), relative to controls. Female RA students were 44% less likely to initiate
oral sex (p<.05); male RA students were 74% more likely to initiate oral sex (p<.05),
relative to controls. (Table 3)

Comparing students in the RR and control conditions, in the overall sample RR students
were about 35% less likely to initiate any type of sex (p<.01) or vaginal sex, specifically (p<.
05). In sub-group analyses, African-American RR students were 62% less likely to initiate
any type of sex (p<.05) and 68% less likely to initiate vaginal sex, specifically (p<.01).
Female RR students were about 55% less likely to initiate any type of sex, or oral or vaginal
sex, specifically (all p<.01), relative to controls.

Other sexual behaviors—Relative to controls, RA students were 30% less likely to
engage in unprotected sex at last vaginal intercourse, either by using a condom or abstaining
from sex (p<.05). RA students, however, were 69% more likely to report 2 or more vaginal
sex partners in the past three months (p<.05) (Table 3).

Relative to controls, RR students were 33% less likely to engage in unprotected sex at last
vaginal intercourse, either by using a condom or abstaining from sex (p<.05). RR students
were also less likely to engage in frequent vaginal sex (p=.049), anal sex (p<.01), and
vaginal sex without a condom (p<.05) in the past 3 months.

Psychosocial outcomes—Immediately post-8™ grade RA intervention, 10 out of 23
psychosocial outcomes were statistically significant in a positive direction, 1 was significant
in a negative direction, and 12 were non-significant. RA students had significantly greater
HIV/STI knowledge, more positive beliefs about waiting to have sex and abstinence-until-
marriage, perceived their friends to have more positive beliefs about waiting and to engage
in less risky behavior, reported more reasons for not having sex, fewer intentions to have
vaginal sex in the next year and greater intentions to remain abstinent through high school
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and until marriage and to get tested for HIV/STI, relative to controls. Conversely, RA
students had significantly lower condom knowledge. In 9™ grade, RA students maintained
statistically significant outcomes for 4 out of 23 outcomes (greater HIV/STI knowledge,
more positive beliefs about abstinence-until-marriage and friends’ beliefs about waiting,
more reasons for not having sex, and perceived parental beliefs about waiting to have sex).
Additionally, RA students reported significantly greater condom use self-efficacy and
intentions relative to controls. No outcomes were statistically significant in a negative
direction. (Table 4).

Among RR students, immediately post-8™" grade intervention, 10 out of 23 psychosocial
outcomes were statistically significant in a positive direction, 1 was significant in a negative
direction, and 16 were non-significant. RR students had greater condom use knowledge and
refusal self-efficacy, reported more positive beliefs about abstinence-until-marriage and
more reasons for not having sex, perceived their friends to have more positive beliefs about
waiting, reported greater intentions to remain abstinent through high school and until-
marriage and to get tested for HIV/STI, greater parental communication about sexual topics
and more positive character qualities, relative to controls. Conversely, RR students perceived
their parents to have more permissive beliefs about sex. In 9" grade, RR students maintained
statistically significant outcomes for 5 out of 23 outcomes (greater condom use knowledge,
more positive beliefs about abstinence-until-marriage, more reasons for not having sex,
greater intentions to remain abstinent through high school and to get tested for HIV/STI).
Additionally, RR students reported greater condom use self-efficacy and intentions relative
to controls. No outcomes were statistically significant in a negative direction (Table 4).

Given baseline imbalances between study conditions, the post-hoc sensitivity analysis
examined whether any particular school held undue influence on the primary outcome
(delayed sexual initiation). Examining the comparison between RA and control schools, the
result remained non-significant with the removal of each school. However, the effect size
varied depending on which school was removed (0.67 to 1.27) indicating that the overall
result was possibly variable by school (Table 5). Comparing RR to control schools, the
original result remained significant for each of the school omissions except for two (Schools
9 and 13). However, the effect sizes remained relatively constant (0.61 to 0.68) indicating
that no one school unduly influenced the overall result. Schools 9 and 13 were two of the
larger schools; thus, the lack of significance may have been due more to sample size
reduction than to other school-level factors.

DISCUSSION

This study evaluated the efficacy of two, theory-based sexual education programs designed
to delay sexual initiation among middle school students. At ninth-grade follow-up, the RR
program effectively delayed any sexual initiation defined as initiation of oral, vaginal or anal
sex, and delayed vaginal sex specifically in the overall sample. Subgroup analysis indicated
differential effects by gender and race/ethnicity. The RR program delayed initiation of oral
and vaginal sex among females and initiation of vaginal sex among African-Americans. The
RR program also reduced other sexual behaviors including unprotected sex at last vaginal
intercourse, either by using a condom or abstaining from sex, and frequency of recent
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vaginal sex, unprotected vaginal sex, and anal sex. This is the second randomized trial to
demonstrate the efficacy of the risk reduction version of /t’s Your Game. [14] These findings
corroborate evidence from previous studies that middle school programs emphasizing
abstinence and condom skills-training can effectively delay sexual initiation [14, 15] and
may positively impact sexually experienced youth. [12, 13, 16]

The RA program positively impacted Hispanic and female students. Specifically, Hispanics
delayed overall sexual debut and initiation of vaginal sex; females delayed initiation of oral
sex. RA students were also less likely to engage in unprotected sex at last vaginal
intercourse, either by using a condom or by abstaining from sex. These findings support
evidence from previous studies that middle school programs emphasizing abstinence,[10, 12,
13] and more specifically abstinence-until-marriage,[9] can effectively delay sexual
initiation among subsets of youth and may positively impact sexually experienced youth.
[11] However, adverse effects among males and sexually experienced students are worrying
and warrant further investigation to understand how males and sexually experienced youth
process risk avoidance messages to better tailor activities to their needs.

Although many psychosocial outcomes were not significantly impacted, both interventions
had a positive, sustained impact on selected psychosocial factors. Aligned with program-
specific content, at 9"-grade follow-up RA students reported more positive beliefs about
abstinence-until-marriage, perceived their friends and parents to have less permissive beliefs
about sex, and had more reasons for not having sex relative to controls; RR students reported
more reasons for not having sex, greater intentions to remain abstinent through high school,
and greater condom use knowledge, self-efficacy, and intentions relative to controls.
Furthermore, the RA program positively impacted condom-related psychosocial outcomes,
including condom use self-efficacy and intentions, while the RR intervention positively
impacted beliefs about abstinence-until-marriage. Although the latter findings were
unexpected as these topics were not explicitly covered in each respective curriculum, they
may reflect the fact that both programs provided repeated messages about responsible sexual
behavior, provided medically accurate information about condoms, and reiterated abstinence
as the healthiest choice for middle schoolers. These findings may allay concerns that risk
avoidance programs negatively impact condom use intentions [11] and that risk reduction
programs undermine abstinence messages and endorse sexual activity.[35]

Both interventions utilized a multi-media approach which is critical for youth engagement.
[36] To our knowledge, these programs represent the only effective middle school sex
education programs to incorporate substantial technological innovation aside from video
components. Technology-based interventions offer the ability to tailor activities by sexual
experience, particularly important in middle schools where sexually experienced students
may require different instruction compared to non-sexually experienced students.

Both interventions incorporated characteristics of effective sexual health education
programs.[37, 38] Both were theory-based, addressed recognized psychosocial factors,
included age-appropriate instructional methods, lasted a sufficient duration, and were
implemented with fidelity by trained facilitators. These findings highlight the benefits of
implementing programs that incorporate characteristics of effective interventions.
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Despite rigorous planning in terms of study design and implementation, several limitations
should be noted. The study utilized self-reported data which may be subject to under- or
over-reporting; however, ACASI systems provide more valid and reliable data for sensitive
topics.[22] Parental consent was required; thus, youth most at risk of early sexual initiation
may have been excluded and generalizability is restricted to youth who would opt-into a
sexual education program. Despite using a multi-attribute randomization protocol, baseline
imbalances in demographics and prevalence of sexual behavior between study conditions
may have biased outcomes away from the null hypothesis. However, multi-level modeling
and inclusion of a school-level sexual prevalence covariate helped to adjust for this school-
level impact. Furthermore, post-hoc sensitivity analysis suggested that individual school-
level factors did not markedly impact observed intervention effects. Use of multiple
analytical comparisons without a corresponding statistical adjustment raises the possibility
that some outcomes achieved significance by chance. Although the study was conducted in
one school district, it is the seventh largest in the US; thus, findings may generalize to other
large, urban districts. Finally, these results assessed both interventions’ impact through 9t
grade only; it is unknown how these programs may impact future sexual behavior.

Despite these limitations, the results are encouraging. Among middle school students who
are virgins, a risk reduction approach that emphasizes abstinence and contains condom
skills-training can significantly delay sexual initiation into 9t grade. It may also reduce
sexual risk behaviors among sexually experienced youth. A risk avoidance approach that
emphasizes abstinence-until-marriage can have a positive impact among Hispanic and
female students; however, it may have mixed effects on male and sexually experienced
youth. Given the need to address the potentially negative consequences of teen pregnancy
and HIV/STIs, both risk avoidance and risk reduction approaches may have a role to play in
early adolescent HIV, STI and pregnancy prevention. Findings also reiterate the importance
of implementing programs that are grounded in behavior change theory and tailored to their
intended populations.

CONCLUSION

The RR program positively impacted sexually inexperienced and experienced students. The
RA program positively impacted sexually inexperienced Hispanic and female students and
had mixed effects among males and sexually experienced youth. Given the potentially
negative consequences of early sexual involvement, both risk avoidance and risk reduction
approaches may have a role to play in HIV, STI, and pregnancy prevention among early
adolescents. Widespread implementation of evidence-based, middle school sexual education
programs should be encouraged.
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