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Abstract

Purpose: The purpose of the study is to assess associations between exposure to a multilevel, 

socio-ecological health program administered by local education agencies and changes in health 

behaviors among high school students.

Methods: This analysis used a multilevel difference-in-differences approach to compare student 

health experiences and outcomes between schools selected by local education agencies nationwide 

to implement the program (exposed schools) and schools that were not (unexposed schools). 

We measured repeated cross-sectional outcomes using the 2015 and 2017 Youth Risk Behaviors 

Surveys. The final analytic sample comprised 638 schools in total (N = 64,838 students), with 237 

exposed schools (n = 30,336 students) and 401 unexposed schools (n = 34,502 students).

Results: Students in exposed schools demonstrated significant reduction in odds compared with 

those in unexposed schools in ever having sex (adjusted odds ratio [aOR] = .88, 95% confidence 

interval [CI]: .81–.96), having four or more lifetime sexual partners (aOR = .84, 95% CI: .72–.97), 

being currently sexually active (aOR = .78, 95% CI: .78–.96), and using effective hormonal birth 

control (aOR = .7, 95% CI: .56–.88). Exposure to the program was associated with significant 

reduction in odds of not going to school because of safety concerns (aOR = .87, 95% CI: .78–.97), 

having experienced forced sex (aOR = .76, 95% CI: .68–.86), ever used marijuana (aOR = .89, 

95% CI: .81–.98), and currently using marijuana (aOR = .77, 95% CI: .64–.93).

Conclusions: Exposure to the program was associated with significant decreases in sexual risk 

behaviors, experience of violence, and substance use.
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Frameworks for public health impact have long held that interventions to change social 

contexts, through policy, practice, or systems change, provide significant opportunity to lead 

to lasting change in health [1,2]. Multiple levels of the social ecology, including peer and 

family relationships, community structures like health care systems, neighborhoods, and 

schools, and macro-level factors such as laws and policies, all have an impact on individual 

behaviors and experiences, thus affecting health and well-being [3]. Across the levels of 

the social-ecological model, adolescents foster resources to promote healthy development 

and build resilience to risk. Using the social-ecological model allows researchers and 

practitioners to consider a broad set of factors that contribute to youths’ environments 

[3,4]. School environments in particular can improve adolescent risk and provide a way 

to deliver individual-level programs to build knowledge and skills and shape health 

behavior [4]. Although schools have academic learning as their primary mission, there are 

strong relationships between adolescent health and academic performance [5], and school 

environments represent an important means to reach large numbers of youth [6]. Prior 

research has demonstrated that school-based systems-level approaches regarding health 

services increase utilization of those services at a population level in the school [7]. 

In addition, safe and supportive school environments promote protective factors such as 

parent engagement and school connectedness that reduce multiple health risk behaviors and 

experiences [8].

Although adolescents are generally healthy, these years are a time when behaviors and 

experiences occur that can influence their health and well-being. For example, in 2017, 

young people aged 13–24 accounted for an estimated 21% of all new HIV diagnoses in 

the United States, with most occurring among 20- to 24-year-olds [9]. Half of the nearly 

20 million new sexually transmitted infections (STIs) reported each year are among young 

people aged 15–24 years [10]. There were 179,871 pregnancies in 2018 among young 

women aged 15–19 years [11]. By the 12th grade, the majority of U.S. high school students 

have had sexual intercourse (56.7%), and decreasing condom use continues to put young 

people at risk for HIV and other STIs [9,12]. In the most recent national survey of high 

school students, more than 11% of high school females experienced forced sex, 1.6% of all 

students injected any drugs using a needle, and more than 35% felt so sad and hopeless that 

they could not participate in their usual activities [9].

Engaging in risky sexual behaviors is associated with other adolescent risk behaviors, and 

experiences including violence victimization, substance use, and poor mental health tend 

to cluster so that adolescents engage in multiple health risk behaviors and experiences [13–

16]. These adverse health consequences have shared risk factors including neighborhoods 

with low social cohesion, limited access to services for health and mental health, low 

levels of connectedness to schools and families, and affiliation with peers engaging in 

risk behaviors [13,17]. Similarly, several shared protective factors reduce adverse health 

consequences including connection to families and other adults and schools, access to health 

and mental health services, parent engagement, and strong problem-solving and negotiation 

skills [17,18].

From 2013–2018, the Centers for Disease Control and Prevention (CDC) funded local 

education agencies (LEAs) to implement a multilevel program designed to change systems, 
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practices, and environments in middle and high schools to address factors associated with 

increased risk for HIV, STI, and unintended pregnancy. In the 2014–2015 school year, 

there were 13,451 regular school districts (also called LEAs) in the United States. In 2015, 

98.2% of 14- to 18-year-old students were enrolled in secondary schools. In the same 

year, schools had an average ratio of 7.9 students to one school staff member and 51.8% 

of students qualified for free or reduced-price lunch [6]. Among the funded districts, the 

program centered on three strategies: (1) increased provision of exemplary classroom health 

education, including sexual health education, (2) implementation of systems to increase 

student access to sexual and reproductive health care, and (3) promotion of activities to 

decrease bullying and increase parent engagement and school connectedness [19]. Although 

particular activities were required of LEAs, wide discretion was provided in terms of which, 

how, and when those activities were implemented based on local needs and resources. LEAs 

were required to provide supports for schools to teach sexual health education on an annual 

basis; however, choices regarding curriculum and lessons included were made to meet local 

needs and constraints [4,20,21] (See Table 1 for specific strategies and activities). Similarly, 

although LEAs developed systems for referring high school students to sexual health 

services and expanded sexual health services on-site in schools, schools designated staff 

to make sexual health service referrals [7]. Finally, LEAs provided schools with resources 

for anti-bullying initiatives [22,23], a variety of activities to foster school connectedness 

among students [24–26] and parent engagement in schools [27,28].

LEAs were also required to focus their efforts on a group of high-need “priority” schools, 

selected for high STI or pregnancy rates among school-aged populations or high percentages 

of students engaging in sexual risk behaviors (referred to in this study as exposed schools). 

LEAs received guidance, technical assistance, and professional development to select and 

implement program strategies. In turn, the LEAs provided exposed schools with additional 

follow-up from trainings and tailored technical assistance to ensure fidelity to program 

guidance and implementation of strategies. “Unexposed” schools, defined here as those 

schools in the same districts which were not the focus of the CDC programmatic efforts, 

may have also delivered sexual health education, sexual health services, and promotion of 

protective factors, but were not provided the same supports as exposed schools.

The primary purpose of this study is to assess the associations between exposure to this 

program and sexual behaviors and experiences relative to students in unexposed high 

schools. Given the inter-related nature of a variety of behaviors and experiences and risk 

for these outcomes, we also assess the associations between exposure to the program and 

violence victimization, mental health, and substance use behaviors and experiences.

Methods

This current analysis compares student health experiences and outcomes between exposed 

and unexposed schools aggregated across funded local school districts using a multilevel 

difference-within-differences analysis [29,30]. We used repeated cross-sectional data from 

administrations of the Youth Risk Behavior Survey (YRBS) in 2015 and 2017 to measure 

student-level health experiences and outcomes.
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YRBS selection and sampling of exposed and unexposed schools

As part of the Youth Risk Behavior Surveillance System, conducted by the CDC, all 17 

funded LEAs were required to implement the YRBS biennially using a 2-stage cluster 

sample design to produce a representative sample of public high school students in grades 

9–12 within each jurisdiction. During a regular class period, students completed a self-

administered questionnaire assessing their behaviors and experiences across multiple health 

domains. Answers were recorded on computer-scannable answer sheets, with participation 

of students being anonymous and voluntary, and all state procedures for parental permission 

were followed. All exposed schools were included in 2015 and 2017 administrations of the 

YRBS with unexposed schools sampled for the purposes of prevalence rate estimation. The 

17 LEAs came from nine states and the District of Columbia, including California, Florida, 

Illinois, Massachusetts, New York, Ohio, Pennsylvania, Tennessee, and Texas. In 11 LEAs, 

all high schools were surveyed during both years, and in the remaining six, unexposed 

schools were sampled. In participating schools, one or two classrooms in each of grades 

9–12 from either a required subject (e.g., English or social studies) or a required period (e.g., 

homeroom or second period) were randomly sampled. All students in sampled classrooms 

were eligible to participate. Random sampling of classrooms allowed for independent 

samples to be included in analyses. Participation of students was anonymous and voluntary, 

and all local procedures for parental consent were followed. The data used in this present 

study were approved by CDC as research not involving identifiable human participants 

because students responded anonymously.

LEAs were required to have an overall average response rate (as an average of school and 

student response rates) of at least 60% to be included in the analytic sample, a threshold 

based on YRBS response rate standards for generating weighted data. One LEA was 

excluded from the analytic sample because of a response rate of 20% among exposed 

schools in 2015. Among the 16 LEAs meeting the 60% threshold response, rates ranged 

from 72% to 86%, with an overall average of 75% for 2015 and an overall average of 76% in 

2017, with a range of 63%–89%. Among the 16 LEAs, a total of 638 schools participated in 

the YRBS, including 237 exposed and 401 unexposed schools.

Participants

Our initial sample consisted of 101,728 students, with 46,966 students attending exposed 

schools and 54,762 attending unexposed schools in 2015 and 2017 combined. We further 

restricted the sample into cohorts based on potential exposure to the funded program in 

the 2015 and 2017 YRBS administrations. The initial implementation of the program 

was during the fall of the 2014–2015 school year, and students who participated in the 

2015 YRBS (primarily administered in the spring) had less than one year of exposure to 

the program; this constitutes a baseline measure. We included only ninth and 10th grade 

students from the 2015 YRBS as that cohort of students would also be included in the 2017 

YRBS administration. In 2017, we included 10th, 11th, and 12th grade students who (unlike 

ninth grade students) had at least one year of exposure to the funded program. The final 

analytic sample comprised 638 schools in total (N = 64,838 students), with 237 exposed 

schools (n = 30,336 students) and 401 unexposed schools (n = 34,502 students).
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Measures

Outcomes.—The primary outcomes were seven sexual risk variables (e.g., had ≥4 lifetime 

sexual partners) and protective behaviors (e.g., use of effective hormonal birth control). We 

examined 15 associated health risks and experiences including violence victimization (e.g., 

did not go to school because of safety concerns), mental health and suicide-related outcomes 

(e.g., considered attempting suicide), and marijuana use and injecting drug use (IDU). All 

items were dichotomized. The items, YRBS questions, and analytic coding are listed in 

Table 2. In addition, we selected two control variables that were measured by the YRBS but 

were unlikely to be influenced by the school-based program, eating breakfast and wearing 

seatbelts, to conduct sensitivity analyses.

Covariates.—The individual-level covariates included the following: (1) student group, 

dichotomized into students attending exposed and unexposed schools (the reference group); 

(2) school year, dichotomized into school year 2015 (the reference group) and school 

year 2017; (3) the interaction term of group and school year indicating associations with 

exposure to the program; (4) the demographic covariates included sex dichotomized into 

female and male (the reference group), grade stratified by cohort including ninth and 

10th grades in 2015; 10th, 11th, and 12th grades in 2017 with ninth grade students as 

the reference group, and race/ethnicity categorized into non-Hispanic white, non-Hispanic 

Black, Hispanic/Latino any race, and other with white as the reference group.

Analysis

We conducted descriptive and bivariate analyses to examine differences among students 

in exposed and unexposed schools. Chi-square tests of proportions were used to test for 

differences in distributions of demographic, primary, and secondary outcome variables 

across groups within years. To test for associations between group and the outcomes, 

we constructed three-level multilevel logistic regression models to account for nesting of 

respondents (level 1) in schools (level 2) within school districts (level 3) in the framework 

of a difference-in-differences design (the interaction term of exposure and school year 

is indicative of the program effect). As part of our difference-in-differences approach, 

we assume that intervention and comparison schools have parallel trends in all outcome 

variables and reflect greater levels of risk as adolescents grow older [31]. Analyses were 

conducted using STATA 16.0. Statistical significance was considered using a threshold of 

α <.05. Adjusted odds ratios (aORs) and corresponding 95% confidence intervals (CIs) are 

reported, controlling for sex, race/ethnicity, grade, and year.

Results

Bivariate tests

Students in the exposed and unexposed school cohorts varied significantly across most 

demographic variables (Table 3). In 2015, exposed and unexposed schools differed 

significantly by sex, with unexposed schools having a higher proportion of female students 

than exposed schools. Race/ethnicity distribution differed significantly between exposed 

and unexposed schools, with unexposed schools having a smaller proportion of African-

American students and higher proportions of white students. In 2015, there were significant 
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differences in the distribution of ninth and 10th grade students between exposed and 

unexposed schools, with more ninth grade students (51.4%) and fewer 10th grade students 

(48.6%) in exposed schools.

In addition, bivariate analyses indicate that districts were successful in targeting program 

efforts toward the schools at highest risk of HIV, STI, and unintended pregnancy. In 2015, 

exposed school students reported significantly higher proportions of sexual risk behaviors 

(i.e., ever had sex, four or more lifetime sexual partners, and were currently sexually 

active) than students in the unexposed schools and for ever being tested for HIV. No 

significant differences were found in sexual protective behaviors (i.e., used a condom 

during last sexual intercourse, used effective hormonal birth control, and used a condom 

and effective hormonal birth control) between exposed and unexposed school students. 

Students in exposed schools reported significantly higher proportions across all violence 

victimization, substance use, suicide-related outcomes, and marijuana use and IDU, except 

for sexual dating violence, being bullied at school, experiencing electronic bullying, and 

having persistent feelings of sadness or hopelessness, than their peers in unexposed schools.

Multivariable modeling

To observe the main associations of programmatic activities with outcomes, multilevel 

logistic models were fit for each of the seven sexual behavior outcomes (Table 4). These 

models were adjusted for demographic characteristics of sex, race, and grade and for 

exposure group and year. aORs for the interaction term of group and year demonstrated 

reduced odds of exposed school students for ever having sex (aOR = .88, 95% CI: .81–.96), 

having four or more lifetime sexual partners (aOR = .84, 95% CI: .72–.97), being currently 

sexually active (aOR = .87 95% CI: .78–.96), and using effective hormonal birth control 

(aOR = .7, 95% CI: .56–.88). Of these, decreased odds of ever having sexual intercourse, 

having four or more lifetime sexual partners, and being currently sexually active indicate 

intended program effects, whereas reduced odds of effective hormonal birth control use 

represent an adverse effect of the program. The program demonstrated no statistically 

significant association, however, with condom use, dual contraceptive use, or HIV testing.

The main effects of 15 outcomes related to violence victimization, mental health and 

suicide-related outcomes, and marijuana use and IDU are presented in Table 5. After 

controlling for sex, race, and grade, the interaction term of group and year was associated 

with significant reduction in odds of not going to school because of safety concerns (aOR 

= .87, 95% CI: .78–.97), having experienced forced sex (aOR = .76, 95% CI: .68–.86), 

ever used marijuana (aOR = .89, 95% CI: .81–.98), and currently using marijuana (aOR = 

.77, 95% CI: .64–.93). Results were nonsignificant for the remaining outcomes, including 

being threatened at school, physical dating violence, suicide-related outcomes, and IDU. 

Because exposed school students demonstrated significantly more health risk behaviors than 

unexposed school students, we would expect these disparities in risk behavior to persist, 

and therefore, these null findings suggest improvement for exposed students in positive 

directions.
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Discussion

This analysis supports the association of exposure to a federal program for LEAs with select 

improved health behaviors and experiences among students. These associations were wide 

ranging despite the specific focus on sexual risk behaviors. As such, this study provides a 

number of key lessons for the field, including support for a multilevel, socio-ecological, and 

systemic approach.

First, we took a multilevel approach that addressed several aspects of adolescents’ social 

environments. The three strategies include a focus on the provision of individual knowledge 

through annual implementation of quality sexual health curricula, the development of 

referral systems for sexual health services, and changes to the school environment to 

improve school connectedness and increase parent engagement. Second, we took a systems-

level approach that required a set of strategies to be implemented, leaving wide discretion 

on actual school-based activities. Third, these approaches had population-level associations 

with health risk behaviors and experiences of students in exposed schools, as we have no 

way of knowing whether any or which of the students included in this study participated in 

any specific program activities.

Students’ exposure to this approach was associated with reduced odds of ever having had 

sex, having four or more lifetime sexual partners, and being currently sexually active. We 

tested an interaction between gender and exposure to the program across school years, which 

suggested that the program demonstrated significantly stronger associations among male 

than female students in reducing the odds of ever having sex and being currently sexually 

active (analyses not shown). Exposure to the program was also associated with a decrease 

in missing school because of safety concerns, having experienced forced sex, and lifetime 

and current marijuana use. An interaction between gender and exposure to the program 

across school years indicated that program effects were significantly stronger for male than 

female students in reducing lifetime and current marijuana use (data not shown). Differences 

in these outcomes suggest a need to tailor the program to address experiences of female 

students in sexual behaviors and substance use.

Of particular note are reduced odds among students exposed to the program of lifetime 

experience of forced sex and not attending school because of safety concerns. Nationally, in 

2017, more than 10% of female high school students were ever forced to have sex, and this 

percent has been unchanged in recent years [9]. Understanding the mechanisms underlying 

this association for such an entrenched and traumatizing outcome is an important next step. 

Reducing absenteeism due to safety concerns is not only important for students’ well-being 

but also may increase academic performance, as we know that these outcomes are linked [5].

Although exposure to the program was associated with decreases in some sexual risk 

behaviors, it was not associated with protective sexual behaviors among students, including 

using a condom during last sexual intercourse, using a condom and effective hormonal 

birth control together, and ever being tested for HIV. Similarly, we found no association 

between exposure to the program and a number of variables related to violence, IDU, and 

suicide-related outcomes. Given their greater risk at baseline, however, we would have 
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expected exposed school students’ risk to have significantly increased relative to unexposed 

school students in the absence of this program; thus, these null findings pose promise.

An unintended negative association with exposure to the program was a significant decrease 

in the odds of using effective hormonal birth control compared with students attending 

comparison schools. Examination of this general trend by demographic characteristics 

revealed that female students and non-Hispanic black students in intervention schools were 

most likely to decrease their use of effective hormonal birth control between 2015 and 2017. 

This decrease runs counter to the national trend of increasing use of effective hormonal birth 

control from 2013 to 2017, including among adolescent females and non-Hispanic black 

students [32]. This unintended effect needs further exploration and highlights an area of 

increased emphasis for this program, particularly tailored to female and non-Hispanic black 

students. Furthermore, this may indicate the need to take into account school and district 

policies regarding sexual health services and community resources for the provision of those 

services.

Although this study demonstrates associations of exposure to the program with decreases 

in health risk behaviors, it also has limitations. As revealed by our bivariate analyses, the 

intervention and comparison schools were nonequivalent groups. However, we stratified 

these groups by cohort and controlled for clustering effects at the LEA and school level 

and covariates at the individual level, controlling for the nonequivalence of the groups. It is 

possible that the decline in the outcome variables represents regression toward the mean of 

the intervention school students. To test this, we conducted sensitivity analyses using two 

control variables: eating breakfast and wearing seatbelts (analyses not shown). Following 

the same analysis as our outcome variables, we found no significant associations between 

exposure to the program and these outcomes. This supports the notion that regression to the 

mean was not the likely reason for our findings. Finally, our results cannot be generalized to 

LEAs and schools outside of our sample.

This study found associations between an approach for districts to change school 

environments and decreases in a wide range of youth health risk behaviors and experiences. 

Examining the association between exposure to the program and behavior change among 

student subgroups by race/ethnicity and sexual identity is critical to better tailor effective 

programmatic activities. Furthermore, analysis of the influence of covariates at the school 

and district levels, including resource allocation and the cost-effectiveness of activities, may 

help to determine which activities should be emphasized within district educational systems. 

Despite a specific focus on decreasing sexual risk behaviors, exposure to the program had 

broader impact and was associated with reduced violence victimization and marijuana use 

among students in high-need exposed schools relative to their peers in unexposed schools. 

This program’s unique approach was associated with population-level decreases in health 

risk behaviors and experiences and supports the establishment and continued study of 

school-based health programs in improving the health of adolescents.
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IMPLICATIONS AND CONTRIBUTION

This study found associations between a multilevel, socio-ecological approach to change 

school environments and decreases in a wide range of youth risk behaviors and 

experiences. These findings support the establishment and continued study of school-

based health programs in improving the health of adolescents.
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