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Abstract

Purpose—Few computer-based HIV, sexually transmitted infection (STI), and pregnancy 

prevention programs are available, and even fewer target early adolescents. In this study, we tested 

the efficacy of It’s Your Game (IYG)-Tech, a completely computer-based, middle school sexual 

health education program. The primary hypothesis was that students who received IYG-Tech 

would significantly delay sexual initiation by ninth grade.

Methods—We evaluated IYG-Tech using a randomized, two-arm nested design among 19 

schools in a large, urban school district in southeast Texas (20 schools were originally 

randomized). The target population was English-speaking eighth-grade students who were 

followed into the ninth grade. The final analytic sample included 1,374 students. Multilevel 

logistic regression models were used to test for differences in sexual initiation between 

intervention and control students, while adjusting for age, gender, ethnicity, time between 

measures, and family structure.

Results—There was no significant difference in the delay of sexual activity or in any other 

sexual behavior between intervention and control students. However, there were significant 

positive between-group differences for psychosocial variables related to STI and condom 

knowledge, attitudes about abstinence, condom use self-efficacy, and perceived norms about sex. 

Post-hoc analyses conducted among intervention students revealed some significant associations: 

“full exposure” (completion of all 13 lessons) and “mid-exposure” (5–8 lessons) students were 

less likely than “low exposure” (1–4 lessons) students to initiate sex.
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Conclusions—Collectively, our findings indicate that IYG-Tech impacts some determinants of 

sexual behavior, and that additional efficacy evaluation with full intervention exposure may be 

warranted.
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In the United States, despite substantial improvements in adolescent sexual health, youth, 

especially racial/ethnic minorities, continue to bear a significant proportion of the burden of 

sexually transmitted infections (STIs) and unplanned pregnancies [1, 2]. The ubiquitous 

appeal and availability of technology among youth offers the possibility of its application to 

adolescent sexual health education programs [3, 4]. Specifically, technology has the 

potential to increase the fidelity and reduce the implementation costs of sexual health 

programs aimed at preventing STIs/HIV and unplanned pregnancies among youth [5, 6].

Technology-based sexual health programs are available and have been found to be effective 

in increasing abstinence and condom use [7–12]; however, most of these programs do not 

target early adolescents, almost one-third of whom initiate sex by the time they are in the 

ninth grade [13]. To our knowledge, only one completely computer-based sexual health 

intervention has been developed specifically for middle school–aged youth, Keeping It Safe 

[14]. Evaluation revealed that Keeping It Safe improved HIV/AIDS–related knowledge and 

risk reduction self-efficacy, but these findings are limited because only short-term effects 

were measured and only early adolescent females were targeted. Thus, there is a need for 

effective computer-based sexual health programs that target behavioral and psychosocial 

outcomes among early adolescent males as well as females.

To capitalize on the promise of technology for sexual health education, we adapted the It’s 

Your Game…Keep It Real! (IYG) program into a completely computer-based program, IYG-

Tech. IYG is a classroom and computer-based sexual health education intervention designed 

specifically for middle school students, which is theoretically grounded in social cognitive 

behavioral theories [15]. Evaluation in two randomized controlled trials revealed that IYG 

significantly delays sexual initiation among sexually inexperienced students [16, 17]. To 

develop IYG-Tech, we used Intervention Mapping (IM) [18] to assess existing IYG 

intervention planning matrices and to guide curriculum adaptation to a completely 

computer-based curriculum [19]. Our usability study of IYG-Tech found that most students 

liked the program (>70%) and perceived the program as credible, understandable, and just as 

much fun (if not more so) than other health lessons (>80%) [19]. In the present study, we 

examined the behavioral (delay in sexual initiation and reduction of sexual risk behavior) 

and psychosocial effects of IYG-Tech. The primary hypothesis was that students who 

received IYG-Tech would significantly delay sexual initiation by ninth grade, compared with 

students who did not receive IYG-Tech.
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Methods

Study design and participants

We evaluated IYG-Tech using a randomized, two-arm nested design in a large, urban school 

district in southeast Texas. We randomized 10 schools to the intervention condition (IYG-

Tech) and 10 schools to the control condition (state-approved health education usually from 

a textbook, without any exposure to a structured health education program). After 

randomization, one intervention school was dropped because of changes in its 

administration, which prevented us from conducting timely recruitment. Randomization was 

conducted using a multi-attribute randomization protocol that accounted for school size, 

geographic region, racial/ethnic distribution, and teen birth rate for the school’s zip code 

[20]. Most students were economically disadvantaged, as determined by the percentage of 

students in the school who received free/reduced lunch. Each school and a school contact 

(for each school) received $200 and $100, respectively, for participating in the study.

We recruited eighth-grade students who spoke English from classes that all students were 

required to attend, such as homeroom, physical education, health, or science. Students who 

returned a parental permission form received a $5 incentive. Affirmative parental permission 

was obtained by 1,697 students in 2010–2011 (Figure). Of students with parental consent, 

92.6% (n = 1,571) provided assent and completed the baseline survey in eighth grade, for 

which they received a $5 incentive. Students were blinded to condition prior to the baseline 

assessment. Of students who completed the baseline survey, almost 90% (n = 1,402) 

completed the 1-year follow-up survey in ninth grade, for which they received a $10 

incentive. Students in the follow-up sample were more likely to be Hispanic and less likely 

to report sexual behavior than students lost to follow-up. Attrition across the conditions was 

non-differential. Because of inconsistent reporting in outcomes across time, 28 students 

were excluded from the analysis, leaving a final analytic sample of 1,374. This study was 

approved by the University of Texas institutional review board and the school district’s 

Office of Research and Accountability.

Intervention

The IYG-Tech curriculum comprises 13 lessons, each approximately 35–45 minutes in 

length. The curriculum is set within a mall-like environment that includes several 

“storefronts” and “proprietors.” Within the environment, students are guided by two 

animated narrators who introduce selected activities. Activities include animated scenarios 

with modeling and skills practice, peer modeling videos (“teens talk”), quizzes, fact sheets, a 

graffiti wall for personalization and reflection, and “point of view” virtual role-play 

activities that simulate student skills practice in real-world situations.

IYG-Tech integrates the same life-skills paradigm (Select, Detect, Protect) that is presented 

in the original IYG program [16, 17]. This paradigm teaches youth to select their personal 

rules (or limits) regarding their behaviors (sexual and non-sexual) ahead of time, detect 

signs and situations that could challenge their rules, and protect their rules with refusal skills 

(use a clear no or alternative actions). Other topics covered in the IYG-Tech curriculum 

include the characteristics of healthy and unhealthy friendships and dating relationships; 
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anatomy and reproduction; social, emotional, and physical consequences of sex; 

communication skills; Internet communication and safety; consequences of teen pregnancy 

and STIs; knowledge and skills for condom and contraception use; and condom negotiation. 

Details about the development of IYG-Tech, including the adaptation process, are available 

elsewhere [19].

IYG-Tech was delivered in the school setting. Briefly, IYG-Tech was loaded directly onto 

individual laptop computers, which were brought into the schools and provided to each 

student during the sessions. Students who had permission to receive IYG-Tech were pulled 

from their classes and brought to one location in each school to complete the lessons.

Data collection

Student self-reported data were collected using an audio–computer-assisted self-interview 

(ACASI) on laptop computers at baseline (eighth grade) and 1-year follow-up (ninth grade). 

Data collection was primarily conducted in schools during regular class time. When it was 

not feasible in school, data collection was conducted at the student’s home, library, or 

another location. Standardized data collection procedures were implemented in all survey 

sites by trained data collectors.

Primary outcome measure

The primary outcome measure was delayed initiation of any sexual activity in the ninth 

grade among students who were sexually inexperienced at baseline (eighth grade). This 

measure was a composite variable of three questions that assessed participation in oral, 

vaginal, or anal sex. Oral sex was defined as “when someone puts his or her mouth on their 

partner’s penis, vagina, or anus (that means their butt) or lets their partner put his or her 

mouth on their penis, vagina, or anus.” Vaginal sex was defined as “when a boy puts his 

penis inside a girl’s vagina. Some people call this ‘making love’ or ‘doing it.’” Anal sex was 

defined as “when a boy puts his penis in his partner’s anus (which means butt).”

Secondary outcome measures

Sexual behaviors—Several additional sexual behaviors were assessed: (1) delayed 

initiation of specific types of sexual activity, (2) number of lifetime sexual partners, (3) 

current sexual activity (defined as sexual activity in the past 3 months), (4) number of 

occasions students had sex without a condom, (5) number of partners in the past 3 months, 

(6) number of partners without a condom in the past 3 months, and (7) use of a condom 

during last sex. All these measures have been extensively pilot-tested and used among multi-

ethnic, urban-dwelling, public school student populations [16, 17, 21, 22].

Psychosocial measures—Determinants of sexual behavior (i.e., psychosocial factors) 

based on social cognitive behavioral theories [15] were also assessed. Individual factors 

included (1) knowledge of STIs and condoms; (2) beliefs towards abstinence and condoms; 

(3) beliefs about friends’ attitudes towards abstinence; (4) perceived norms regarding peer 

sexual behavior; (5) self-efficacy for refusing sex and using condoms; (6) intentions to have 

sex, remain abstinent, and use condoms; (7) reasons for not having sex; (8) global character 

attributes; (9) future orientation; and (10) number of personal limits. Environmental factors 
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included (1) exposure to risky situations that might lead to sex and (2) parental 

communication about sex. All these measures have been extensively pilot-tested [22–25]. 

Additional information about each measure (i.e., number of items, range of scores, and 

Cronbach’s alpha) is provided in Table 3.

Demographic measures

Demographic measures included gender, age, race/ethnicity, family structure, and parental 

education, which are correlates of sexual behavior [26].

Process measures

Intervention exposure, or program coverage, among the intervention group was measured 

through a combination of paper-based attendance logs and computer logs that tracked 

student participation in individual lessons.

Data analysis

Multilevel logistic regression models were used to test for differences between treatment 

conditions in the primary outcome by estimating the relationship between the dependent 

variable (any sexual initiation) and group assignment. Similarly, secondary outcomes were 

evaluated using multilevel linear regression models. Age, gender, ethnicity, time between 

measures, and family structure were entered into all models as covariates to adjust for any 

group differences that may have been present prior to intervention implementation. 

Multilevel models were used to adjust the regression coefficients and their standard errors 

for intra-class correlation present in the data resulting from students being sampled from 

within schools. Intra-class correlation ranged from 0.00 to 0.04 across the various outcomes. 

A Wald test was used to test for significance of group differences, with type I error rate set 

at 0.05.

Results

Sample characteristics

The baseline sample had a mean age of 14.3 years (SD = .59), and was 59% female, 74% 

Hispanic, 17% African American, and 9% other race/ethnicity. Close to 20% of students 

reported ever engaging in any type of sex (vaginal, oral, or anal) at baseline. No significant 

differences in these characteristics were observed across conditions (Table 1).

Intervention exposure

We created five categories of intervention exposure: completion of no lessons (“no 

exposure”), 1–4 lessons (“low exposure”), 5–8 lessons (“mid-exposure”), 9–12 lessons 

(“high exposure”), and all 13 lessons (“full exposure”). Exposure varied among intervention 

students: 6% received “no exposure,” 12% received “low exposure,” 28% received “mid-

exposure,” 39% received “high exposure,” and 14% received “full exposure” to the 

intervention.
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Intervention effects

There was no significant difference in the delay of sexual activity (Table 2) or in any other 

sexual behavior between intervention and control students, either in the total sample or 

subgroup analyses. However, there were significant between-group differences for some 

psychosocial variables (Table 3). In ninth grade, intervention students reported greater 

knowledge about STIs and condoms, more positive beliefs about waiting until marriage to 

have sex, perceived their friends as having more positive beliefs about abstinence, and 

greater self-efficacy to use condoms than control students. Intervention students were also 

more likely than control students to perceive that other teens who had had sex wished they 

had waited and that most teens their age were not having sex (perceived norms).

Exploratory post-hoc analyses: Sexual initiation among intervention students taking into 
account intervention exposure

To explore the association between level of intervention exposure and changes in sexual 

initiation outcomes, we conducted post-hoc exploratory analyses within the intervention 

condition. Multilevel logistic regression modeling was used to estimate the association 

between the outcome and varying levels of intervention exposure. Indicator variables were 

created to indicate groupings of exposure level and entered in the model simultaneously. As 

stated previously, we created five categories of intervention exposure. Models were fit 

sequentially first using “no exposure” as the referent and all four indicator variables. 

Subsequent models were then estimated combining categories with the referent to determine 

if a threshold effect could be identified. Wald tests were used to test statistical significance, 

with type I error rate set at 0.05.

When level of intervention exposure among intervention students was accounted for in post-

hoc analyses, some significant associations did emerge (Table 4). Among intervention 

students, those in the “full exposure” group were 81% less likely than those in the “low 

exposure” group to initiate any type of sex (p < .01). Using the same referent group (“low 

exposure”), students in the “mid-exposure” group were 58% less likely to initiate any type 

of sex (p < .01). There was no significant association between “high exposure” and “low 

exposure” students on the “any sex” variable. A similar pattern of results was obtained for 

initiation of vaginal sex. For oral sex, a significant association was found only between “full 

exposure” and “low exposure” students, with the former being 86% less likely than the latter 

to initiate oral sex (p < .05). Small sample sizes precluded us from examining models for 

initiation of anal sex. Students across the exposure categories did not differ significantly by 

gender, race/ethnicity, family structure, or parental education.

Discussion

In the present study, we evaluated the behavioral and psychosocial effects of IYG-Tech, a 

completely computer-based HIV, STI, and pregnancy prevention curriculum for middle 

school students. We found that IYG-Tech did not significantly impact sexual initiation or 

any other sexual behavior. However, we did find that IYG-Tech significantly impacted 

several important psychosocial factors (e.g., knowledge about STIs and condoms, beliefs 

about waiting until marriage to have sex, perceived friends’ beliefs about abstinence, self-
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efficacy to use condoms, perceived norms about sex). Furthermore, we found that post-hoc 

analyses conducted among intervention students revealed some significant associations: 

“full exposure” and “mid-exposure” students were less likely than “low exposure” students 

to initiate any type of sex. Taken together, the present study’s findings suggest that the 

efficacy of IYG-Tech requires additional evaluation.

The lack of significant impact on sexual behavior may be due to several reasons. First, 

because it is completely computer-based, IYG-Tech lacks some components that are 

common to effective sexual health education programs, namely group activities, in-person 

role-play scenarios, and small-group discussions [27]. However, as mentioned previously, 

other computer-based programs have demonstrated positive sexual behavior health 

outcomes, so there is evidence that technology-based programs, which do not include a class 

group process or teacher-facilitated instruction, can impact behavior [7–9]. There is also 

evidence that computer-based HIV prevention interventions (designed for adults and for 

adolescents) have effect sizes for condom use similar to those of traditional interventions 

[6]. Second, and perhaps more likely, most (86%) intervention students did not receive the 

entire 13-lesson IYG-Tech curriculum. Research with the original IYG program suggests that 

to achieve positive behavioral effects students should be exposed to at least 13 lessons (with 

each lesson lasting 35–45 minutes; Markham, unpublished). Despite providing incentives to 

schools and working diligently with them to adequately plan for IYG-Tech implementation, 

we found that many students did not receive all the lessons because of standardized testing 

preparation and make-up testing activities. These academic activities not only affected the 

implementation of IYG-Tech, in particular, but also provide a reminder of the difficulties in 

implementing and evaluating school-based sexual health programs in an environment that 

places increased priority on core academic subjects in schools [28]. However, we found that 

even limited intervention exposure was sufficient to impact some psychosocial factors, 

albeit modestly, making it more difficult to detect a difference in the more distal binary 

sexual behavior outcome.

Although the present study’s findings do not support the hypothesized behavioral efficacy of 

IYG-Tech, they do support the premise that a completely computer-based intervention could 

potentially impact behavior for two important reasons. First, although not conclusive 

because they are derived from a one-group design, our exposure data suggest that there is an 

association between delayed sexual initiation and full or mid-levels of exposure to IYG-

Tech. Although results for sexual initiation were not statistically significant for high levels 

of exposure, we still found positive trends, and the lack of significance could be an anomaly 

of sample size within each category. Second, IYG-Tech incorporates many strategies (e.g., 

simulated skills practice, modeling, reinforcement and feedback; tailored messages by 

sexual experience and gender) necessary for the development of effective computer-based 

sexual health education programs [5, 29, 30]. Other computer-based sexual health education 

programs that increased risk reduction self-efficacy, increased abstinence, and/or reduced 

unprotected sex also included many of these strategies [7, 8, 14].

The present study’s findings should be interpreted in light of several limitations. First, 

generalizability of findings is limited to English-speaking students who attend schools in 

urban settings. However, generalizability can still be made to English-speaking students at 
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urban schools who choose to participate in sexual health programs. Second, the response 

rate was lower than desired, and attrition was high among students who were eligible to 

participate in the study. Furthermore, students retained in the final sample had fewer risk 

behaviors than those who were lost to follow-up, so there may be some selection bias. 

Because students in the follow-up sample reported less risky behavior, our ability to detect a 

difference between the two groups may also have been impaired. Third, recruitment rates 

differed between the conditions, with more control students than intervention students 

declining to participate in the study. We do not believe this difference was due to the 

schools’ knowledge of their assigned condition, because teachers and students were unaware 

of it, and all staff recruited students using a standardized protocol. Furthermore, although we 

used A-CASI to help increase student literacy and comfort in answering sensitive questions 

[31], measures were self-reported, so responses could be subject to bias. Finally, full 

exposure to the intervention (i.e., all 13 lessons) was low; thus, IYG-Tech would benefit 

from an additional randomized controlled trial to determine if full intervention exposure 

results in behavior change. Potential options for increasing intervention exposure include 

providing larger monetary incentives to participating schools or delivering IYG-Tech outside 

of the school setting through social media or other Internet sites [28].

Conclusion

Despite a surge in the application of technology and an integration of digital approaches to 

education in schools, there is a dearth of computer-based sexual health education programs, 

especially targeting middle school students. Although IYG-Tech did not significantly impact 

sexual behavior, it did significantly impact some determinants of sexual behavior. 

Furthermore, analyses which took into account intervention exposure among the 

intervention group yielded positive results for delaying sexual initiation. Collectively, our 

findings indicate that IYG-Tech significantly impacts some determinants of sexual behavior, 

and that additional efficacy evaluation with full intervention exposure may be warranted.

Implications and Contributions

Technology has the potential to increase the fidelity and reduce the implementation costs of 

sexual health education programs aimed at preventing STIs/HIV and unplanned pregnancies, 

but few technology-based programs target early adolescents. IYG-Tech impacts some 

determinants of sexual behavior, but additional efficacy evaluation with full intervention 

exposure is needed.
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IYG It’s Your Game

ACASI audio–computer-assisted self-interview
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Figure. 
Flow of participants through the study.
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Table 4

Exploratory analyses of intervention exposure data: Odds of sexual initiation by ninth gradea,b

Intervention exposure
category

Any sex Vaginal sex Oral sex

Low (reference) — — —

Medium .42** .42* .52

High .59 .58 .69

Full .19** .20** .14*

a
Sample restricted to those sexually inexperienced at baseline in the intervention group only (n = 612).

b
Adjusted for age, race/ethnicity, and gender.

*
p < .05,

**
p < .01.
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