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Summary 

Adolescence is a critical developmental period in which youth grow, explore, learn, and 
develop important skills that prepare them for adulthood. While most youth navigate this period 
successfully, others may need additional support to be healthy and thrive. This support is often 
provided through prevention or intervention programs designed to promote healthy behaviors 
and outcomes from adolescence through adulthood. Accordingly, the Office of the Assistant 
Secretary for Health (OASH) in the U.S. Department of Health and Human Services requested 
that the National Academies of Sciences, Engineering, and Medicine convene an ad hoc 
committee to review key questions related to the effective implementation of the Teen Pregnancy 
Prevention (TPP) program using an optimal health lens. To carry out this review, the National 
Academies convened the nine-member Committee on Applying Lessons of Optimal Adolescent 
Health to Improve Behavioral Outcomes for Youth. In this report, the committee uses an optimal 
health framework to (1) identify core components of risk behavior prevention programs that can 
be used to improve a variety of adolescent health outcomes, and (2) develop evidence-based 
recommendations for research and the effective implementation of federal programming 
initiatives focused on adolescent health. 

SELECTION OF BEHAVIORS AND RELATED OUTCOMES 

This study’s statement of task directed the committee to select the programs and 
outcomes to examine for inclusion in this report. Given the broad scope of youth risk behaviors 
and the limited time available for this consensus study, the committee chose to focus on three 
specific risk behaviors and their related health outcomes: sexual behavior, because the statement 
of task focuses on the TPP program; alcohol use, because, like sexual behavior, it is a behavior 
that becomes socially sanctioned with maturity; and tobacco use, because of the decades of 
research on prevention programs and interventions in this area that the committee considered to 
be informative to its task. However, the committee also noted important differences among these 
behaviors that limit comparisons of their respective prevention programs. In particular, while 
alcohol and tobacco are neurotoxic to the developing adolescent brain, sexual development 
represents a critical developmental task of adolescence that provides the building blocks for adult 
relationships. Thus, the committee recognized that, in contrast with the prevention of substance 
use, support for healthy sexual development is as important as prevention of the negative health 
outcomes associated with sexual behavior (e.g., unintended pregnancy, sexually transmitted 
infections) during adolescence. 
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THE OPTIMAL HEALTH FRAMEWORK 

As a framework for this report, the committee used O’Donnell’s definition of optimal 
health, as “a dynamic balance of physical, emotional, social, spiritual, and intellectual health.” 
Importantly, this framework stresses the influences of the physical and social environments, 
which for adolescents include parents, peers, schools, communities, and media. These factors, as 
well as the social determinants that drive them, either increase or reduce the likelihood of an 
adolescent’s engaging in unhealthy risk behaviors. Given that the committee found only one 
definition of “optimal health” in the peer-reviewed literature, however, its use of this framework 
should not be interpreted as an endorsement of its use in adolescent health programming.  

ADOLESCENT RISK-TAKING BEHAVIOR 

Neurobiological changes that occur during adolescence influence young people to seek 
out novel experiences and make sense of their environments through exploration, 
experimentation, and risk taking, which help adolescents transition from dependence on parents 
or other caregivers toward independence and self-identity. Yet while risk-taking behaviors are a 
normal part of adolescence, adolescents are also more likely than members of other age groups to 
participate in unhealthy risk behaviors, such as unprotected sexual activity, binge drinking, and 
tobacco use. These behaviors can lead to outcomes that not only threaten an adolescent’s own 
health but also can endanger others.  

TRENDS IN SELECTED BEHAVIORS AND RELATED OUTCOMES 

Demographic trends for these three risk behaviors are reviewed in the report using data 
from the Youth Risk Behavior Survey (YRBS), a large, nationally representative sample of in-
school adolescents that has been administered every 2 years since 1991. Health outcome data are 
drawn from the Centers for Disease Control and Prevention’s (CDC’s) surveillance systems, the 
U.S. Department of Transportation, and the National Survey of Family Growth (NSFG). 

Broadly, these data show that the prevalence of adolescent sexual behavior, alcohol use, 
and cigarette use has decreased over time, while e-cigarette use and vaping among adolescents 
have increased significantly in recent years. Importantly, despite decreases in adolescent sexual 
behavior among all racial/ethnic groups, significant disparities remain in pregnancy, birth, and 
sexually transmitted infection rates—disparities that can be linked to differences in access to 
opportunities and supports. The committee therefore concluded that disadvantaged youth need 
more resources to reduce these disparities and ensure access to comparable opportunities. 

CORE COMPONENTS OF PROGRAMS AND INTERVENTIONS 

The committee was charged with identifying the key elements, or core components, that 
help make programs and interventions effective in improving outcomes for youth. Such 
components are defined as discrete, reliably identifiable techniques, strategies, or practices that 
are intended to influence the behavior or well-being of a service recipient. To carry out this task, 
the committee conducted a systematic review of systematic reviews and meta-analyses, focusing 
on programs that aimed at promoting positive adolescent health behaviors and outcomes.  
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Few studies included in the committee’s review were designed to identify and evaluate 
the effectiveness of specific core components. However, the committee’s review did show the 
strengths of social-emotional learning and positive youth development programs that are 
provided from childhood throughout adolescence. These programs teach skills that, if learned 
successfully, underlie and impact a variety of health behaviors and outcomes across the life 
course by providing a foundation upon which other specific behavioral skills and services (e.g., 
understanding social norms around drugs, negotiating condom use, access to contraception) can 
be built. Furthermore, those programs that involve youth, families, and communities and that 
target social determinants of health have been shown to help reduce disparities in health 
outcomes related to social and economic disadvantage. 

RECOMMENDATIONS AND PROMISING APPROACHES 

Based on the results of the review described above, the committee arrived at three 
recommendations. 

Recommendation 1: The U.S. Department of Health and Human Services should 
fund additional research aimed at identifying, measuring, and evaluating the 
effectiveness of specific core components of programs and interventions focused on 
promoting positive health behaviors and outcomes among adolescents. 

Recommendation 2: The Division of Adolescent and School Health (DASH) of the 
Centers for Disease Control and Prevention (CDC) should  

 update and expand the Youth Risk Behavior Survey (YRBS) to include
- out-of-school youth (e.g., homeless, incarcerated, dropped out), and
- survey items that reflect a more comprehensive set of sexual risk behaviors

with specific definitions; and 
 conduct further research on the ideal setting and mode for administering the

YRBS with today’s adolescents. 

Recommendation 3: The Office of the Assistant Secretary for Health within the 
Department of Health and Human Services should fund universal, holistic, multi-
component programs that meet all of the following criteria: 

 promote and improve the health and well-being of the whole person, laying the
foundation for specific, developmentally appropriate behavioral skills
development;

 begin in early childhood and are offered during critical developmental windows,
from childhood throughout adolescence;

 consider adolescent decision making, exploration, and risk taking as normative;
 engage diverse communities, public policy makers, and societal leaders to

improve modifiable social and environmental determinants of health and well-
being that disadvantage and stress young people and their families; and

 are theory-driven and evidence-based.
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The committee also identified two promising approaches that deserve more meaningful 
attention in the design, implementation, and evaluation of adolescent health programs. 

 
Promising Approach 1: Programs can benefit from implementing and evaluating 
policies and practices that promote inclusiveness and equity so that all youth are able to 
thrive. 
 
Promising Approach 2: Programs can benefit from including youth of diverse ages, 
racial/ethnic backgrounds, socioeconomic status, rurality/urbanity, sexual orientations, 
sexes/genders, and disability/ability status in their decision-making processes.
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1 

Introduction  

And for me, what I think a thriving person in 2019 is when you’re physically, 
mentally, and emotionally stable. I feel like you accept yourself for who you are 
and you’re around people that support you emotionally and you can in return give 
that support back. 

Natnael Abate, age 18 
Peer Educator with Promising Futures DC 

Public Information Gathering Session, April 17, 2019 

Adolescence is period of immense growth, learning, exploration, and opportunity during 
which youth develop the knowledge, attitudes, and skills that will help them thrive throughout 
life. While most youth traverse adolescence without incident, some need additional support to 
promote their optimal health. Sometimes such support comes in the form of a prevention or 
intervention program designed to capitalize on the rapid, formative changes that occur during 
this period so as to encourage healthy behaviors that will follow the adolescent through 
adulthood. However, no program is one-size-fits-all, and too often these programs target specific 
risk behaviors instead of aiming to support the whole person. Such programs fail to understand 
not only the interdependence of health behaviors and outcomes but also the diverse needs and 
experiences of youth.  

In the face of the constant technological and cultural changes that define each generation 
of adolescents, moreover, the design, implementation, and evaluation of adolescent health 
programming will need to be more innovative to ensure the equitable achievement of optimal 
health for all youth.  

STUDY OVERVIEW 

In this context, the Office of the Assistant Secretary for Health (OASH) in the U.S. 
Department of Health and Human Services requested that the National Academies of Sciences, 
Engineering, and Medicine convene an ad hoc committee to review key questions related to the 
implementation of the Teen Pregnancy Prevention (TPP) program using an optimal health lens. 
To carry out this review, the National Academies convened the nine-member Committee on 
Applying Lessons of Optimal Adolescent Health to Improve Behavior Outcomes for Youth; the 
committee’s full statement of task is presented in Box 1-1. The committee’s membership, based 
on the study’s statement of task, included expert scholars and practitioners representing a diverse 
set of disciplines, including program implementation and evaluation, public health, adolescent 
health policy and research, psychology, public policy, teen pregnancy prevention, and health 
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disparities. In this report, the committee uses an optimal health framework to (1) identify core 
components of risk behavior prevention programs that can be used to improve a variety of 
adolescent health outcomes, and (2) develop evidence-based recommendations for research and 
the effective implementation of federal programming initiatives focused on adolescent health. 

 
BOX 1-1 

Statement of Task 
The National Academies of Sciences, Engineering, and Medicine will convene an ad 

hoc committee to review key questions related to the effective implementation of the Teen 
Pregnancy Prevention (TPP) program. The committee, using an optimal health lens, will 
explore the scientific and public health literature surrounding key elements or core 
components effective in improving behavioral outcomes for youth. Specifically, the committee 
will analyze components of a variety of youth programs which may be successful in 
preventing adolescent-risk behaviors with the parallel goal of accelerating progress toward the 
discontinuation (and not merely the reduction) of those risks among currently engaged 
adolescents. The committee will identify the programs and outcomes to review and examine 
which factors contribute to optimal health. In addition, the committee will consider broader 
issues of methodology as they relate to examining specific components of programs in 
comparison to research that uses the program as the unit of analysis.  

The report will recommend a research agenda that incorporates a focus on optimal 
health for youth. The report will also offer recommendations on ways that the Office of the 
Assistant Secretary for Health (OASH) can use its role to foster the adoption of promising 
elements of youth-focused programs in the initiatives it oversees such as mental and physical 
health, adolescent development, and reproductive health and teen pregnancy. Drawing on 
lessons learned, the report will present recommendations on ways OASH youth-focused 
programs could be improved.  

  
 The committee’s statement of task reflects the sponsor’s mission to integrate the concept 
of optimal health into its projects and initiatives, particularly those related to sexual and 
reproductive health (U.S. Department of Health and Human Services, 2019a). OASH’s “optimal 
health model,” also referred to as risk avoidance theory (U.S. Department of Health and Human 
Services, 2018a), indicates that optimal health is achieved when one is in a state of “no risk” 
(U.S. Department of Health and Human Services, 2019a). Citing the public health prevention 
framework (described in the section on definitions later in this chapter), this model posits that 
optimal health can be achieved through primary prevention, or risk avoidance, and secondary 
prevention, or risk reduction, with the goal of always moving toward an area of lower or no risk. 
As originally applied to sexual behavior, risk avoidance refers to refraining from non-marital 
sexual activity (U.S. Department of Health and Human Services, 2017a, 2018a), while risk 
reduction entails choosing to return to a state of risk avoidance or, if continuing to engage in 
sexual activity, using protection and family planning methods (U.S. Department of Health and 
Human Services, 2019a). 
  In addition to adopting an optimal health lens for this project, OASH asked the 
committee to identify what could be learned from other risk behavior programs that could be 
applied to the initiatives it oversees, including not only the TPP program, but also programs 
focused on mental and physical health, adolescent development, and reproductive health more 
broadly. To this end, the committee was charged with using a core components approach, a 
relatively new program evaluation methodology that is already being used in other federal 
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research and evaluation initiatives (Blase and Fixsen, 2013). Briefly, the purpose of core 
components research is to identify the “active ingredients” of evidence-based programs (EBPs) 
or interventions instead of evaluating a program as a whole. Once identified, these effective 
components can be used to implement programs more flexible than the original EBPs, which are 
often difficult to replicate with fidelity and inflexible to diverse community needs (Blase and 
Fixsen, 2013). With regards to the present study, the identification of core components that are 
effective across health behaviors and programs may also help in coordinating programming 
efforts in areas in which funding has historically been fragmented (e.g., teen pregnancy, 
substance use) (U.S. Department of Health and Human Services, 2018b).  

BRIEF OVERVIEW OF THE TEEN PREGNANCY PREVENTION PROGRAM 

The TPP program is a national grant program established by Congressional mandate in 
2010 under the direction the OASH’s Office of Adolescent Health (now Office of Population 
Affairs). The purpose of this program is to fund organizations to develop and implement 
medically accurate and age-appropriate EBPs focused on preventing teen pregnancy among 10- 
to 19-year-old adolescents. Grantees are given 5 years of funding, and grant making is directed 
toward populations that experience the greatest disparities in teen pregnancy and birth rates. 

The first cohort (fiscal years 2010–2014) included 102 grantees, which collectively 
worked with approximately 500,000 youth across the United States. The second cohort (fiscal 
years 2015–2019) included 84 grantees. Each grant fell under one of four categories focused on 
preventing teen pregnancy, the majority of which focused on replicating the effects of EBPs that 
were included in the TPP registry of effective programs. The four categories were (1) capacity 
building for EBPs (Tier 1A), (2) implementing EBPs to scale (Tier 1B), (3) early innovation 
(Tier 2A), and (4) rigorous evaluation of new approaches (Tier 2B; U.S. Department of Health 
and Human Services, 2017b). 

STUDY APPROACH 

An important part of the committee’s charge was to explore the scientific literature on 
adolescent health behavior programs through an optimal health lens. Thus, the committee first 
needed to apply the definition of optimal health to the adolescent population and explain 
adolescent development through this lens. To this end, the committee drew on the National 
Academies report titled The Promise of Adolescence: Realizing Opportunity for All Youth 
(NASEM, 2019a) as well as other evidence from established theories of adolescent health and 
development in the scientific literature (Chapter 2).  

This study’s statement of task also directed the committee to select the programs and 
outcomes to examine for inclusion in this report. Given the broad scope of outcomes that could 
be considered, the focus on risk behavior in the statement of task, and the limited time period for 
the preparation of this report, we chose to focus on three specific risk behaviors and their related 
health outcomes: Ultimately, we selected alcohol use, tobacco use, and sexual behavior.  

In general, these selections were based on (1) the prevalence of these behaviors among 
today’s adolescents, (2) the significant amount of data describing demographic trends in these 
behaviors, and (3) the large number of peer-reviewed studies of EBPs that have targeted these 
behaviors and related outcomes. These three areas are not meant to provide exhaustive coverage 
of all the behaviors and health outcomes that are critical to optimal adolescent health. Rather, 
they are representative of the challenges that adolescents face and are well suited to review in a 
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consensus study review because of their extensive coverage in the literature. More specifically, 
we chose sexual behavior given the focus in the statement of task on the TPP. We selected 
alcohol use because, like sexual behavior, it is a risk behavior that is age graded; that is, it is 
generally considered to be socially acceptable once a person reaches a particular age or 
developmental milestone, rather than consistently considered to be a dangerous or unhealthy 
behavior across the lifespan. Finally, we chose tobacco use based on the decades of research on 
primary and secondary prevention programs for nicotine addiction and tobacco-related diseases, 
which we judged to be potentially informative to our task.  

This approach is not without limitations. For example, we did not include a specific focus 
on obesity prevention programs relevant to healthy diet and physical activity, as the focus of our 
task was explicitly on risk behaviors. In addition, we did not include a focused review of 
programs to prevent violence. We made this decision in recognition of the wide breadth of topics 
that fall under the umbrella of violence, so that we were concerned that the scope of this 
literature would make it difficult to review and incorporate concisely in this report.1 However, it 
is important to note that violence often co-occurs with our three selected risk behaviors. For 
example, violence in the form of bullying can lead to increased substance use behaviors, and 
sexual behavior under the influence of alcohol can lead to violence in the form of sexual assault. 
Thus where relevant, we draw connections to violence in our discussion of alcohol use, tobacco 
use, and sexual behavior.  

Importantly, although many comparisons can be drawn among prevention and 
intervention programs for sexual behavior, alcohol use, and tobacco use, there are also 
significant differences that need to be addressed. For example, while we chose to focus on 
alcohol use because it becomes socially sanctioned with maturity, this does not mean that alcohol 
use and sexual behavior should be interpreted as analogous. Alcohol misuse represents a 
significant public health problem in the United States (CDC, 2019a), and like tobacco, alcohol is 
neurotoxic to the developing adolescent brain (Institute of Medicine, 2015; National Research 
Council and Institute of Medicine, 2004). In contrast, sexual development represents a critical 
developmental task of adolescence, whereby the necessary building blocks for adult relationships 
are established (NASEM, 2019a). It is therefore as important to support healthy sexual 
development as to prevent the negative health outcomes associated with sexual behavior (e.g., 
unintended pregnancy, sexually transmitted infections) during the adolescent period. 

Chapters 2 and 3 of the report provide the groundwork for the committee’s response to its 
central charge: to use evidence from a variety of youth-serving programs to identify key program 
factors that can promote optimal adolescent health. These chapters are based on the committee’s 
examination of the scientific literature on adolescent development and risk-taking behaviors. To 
the extent possible, we cite recent reviews of the scientific literature rather than individual 
studies in these chapters in an effort to present information that is supported by evidence from 
multiple rigorous scientific studies and across contexts.  

In developing Chapter 4, the committee used a systematic review methodology and 
expert review of contemporary papers on core program components to analyze the available 
research on adolescent health behavior programs using an optimal health lens. This review was 
intended to identify the core components of programs with evidence of effectiveness, with 
consideration of methodological issues. We also considered other methods for our review of 
effective program components, including a meta-analysis of primary studies, but eventually 

                                                 
1See Box 3-1 in Chapter 3 for a list of recent National Academies reports dedicated to violence-related 

topics. 
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selected our systematic review approach as a way of examining a larger body of literature within 
the constraints of the study period.  

Broadly, programs were included in our systematic review if they targeted outcomes in 
one or more of the five optimal health domains (physical, emotional, social, spiritual, and 
intellectual), with a particular emphasis on programs focused on alcohol use, tobacco use, and 
sexual behavior in the physical health domain. In addition to this systematic review, we reviewed 
contemporary papers that are clearly focused on core components of effective programs to 
ensure that we would examine the most current research on core components of adolescent 
health behavior programs. 

Finally, the committee was asked to develop evidence-based recommendations for (1) 
adolescent health research and (2) the effective implementation of federal programming 
initiatives. Our resulting three recommendations and two promising approaches are based on the 
findings and conclusions presented in Chapters 2–4 (Chapter 5). While these recommendations 
and approaches are directed largely to federal, state, and local governments, and specifically to 
OASH offices and program grantees, other audiences of interest include professional 
associations for adolescent care, program providers, researchers, and community-based 
stakeholders. 

To supplement our members’ own expertise, we commissioned several papers; held a 
public information-gathering session; and requested information from current TPP Tier 1B 
grantees in order to hear from researchers, practitioners, educators, and youth on key topics 
related to their charge. We also commissioned a text message poll administered to a national 
sample of adolescents through the University of Michigan’s MyVoice study. Major themes and 
selected quotes from this poll appear throughout this report to provide a youth perspective on 
what it means to thrive today. The full MyVoice report can be found in our online resources;2 the 
MyVoice methodology is described in Appendix B.  

DATA SOURCES 

This section briefly describes the sources of data used by the committee and the rationale 
for their selection for use in this report. 

The health outcome data derive from a variety of federal sources, including the Centers 
for Disease Control and Prevention’s (CDC’s) surveillance systems, the U.S. Department of 
Transportation (DOT), and the National Survey of Family Growth (NSFG). To evaluate risk 
behavior trends, the committee deliberated over a number of nationally representative datasets— 
Monitoring the Future (MTF), the National Youth Tobacco Survey (NYTS), the National Survey 
on Drug Use and Health (NSDUH), the NSFG, and the Youth Risk Behavior Survey (YRBS)—
that could provide information about adolescent alcohol use, tobacco use, and sexual behavior.  

The MTF, NYTS, and NSDUH surveys all focus on substance use behaviors. More 
specifically, MTF is a school-based survey funded by the National Institute on Drug Abuse 
(NIDA) that has collected data on adolescent drug use and related behaviors in every year since 
1991 (Institute for Social Research, 2019). Similarly, the NYTS is a school-based survey that has 
been administered by the CDC every 1–3 years since 1999 to examine youth tobacco use and 
associated predictors and attitudes (CDC, 2019b; U.S. Deparment of Health and Human 

2See MyVoice. (2019). Youth perspectives on being healthy and thriving. Report Commissioned by the 
Committee on Applying Lessons of Optimal Adolescent Health to Improve Behavioral Outcomes for Youth. 
Available: [URL placeholder] 
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Services, 2019b). Finally, the NSDUH is an annual household survey that has been administered 
by the Substance Abuse and Mental Health Services Administration (SAMHSA) since 1971, in 
which all household members aged 12 or older provide information about their alcohol, tobacco, 
and illicit drug use (U.S. Department of Health and Human Services, 2019c).  

In contrast, the CDC’s NSFG is a continuous, household-based survey that has collected 
detailed data on family life, marriage and divorce, pregnancy, infertility, use of contraception, 
and general and reproductive health among those aged 15–49 since 1973 (CDC, 2019c). From 
1973 to 2002, the NSFG included only women aged 15–44, but it has since expanded to include 
men (in 2002) and those aged 45-49 (in 2015).  

The purpose of the Youth Risk Behavior Surveillance System (YRBSS) is to monitor the 
prevalence of a variety of health behaviors among U.S. adolescents that are associated with later 
morbidity and mortality outcomes, including behaviors that contribute to unintentional injuries 
and violence; sexual behaviors related to unintended pregnancy and sexually transmitted 
diseases; alcohol, tobacco, and other drug use; unhealthy dietary behaviors; and inadequate 
physical activity (CDC, 2018). Every 2 years since 1991, it has collected data from a nationally 
representative, cross-sectional sample of in-school adolescents who were in the 9th through 12th 
grades during the study year using the national YRBS. More than 4.4 million adolescents have 
participated in the YRBS since 1991, with the most recent survey being conducted in 2017.  

In reality, none of the currently available national datasets provide a fully comprehensive 
picture of youth risk behaviors, as all but the NSDUH and NSFG are school-based surveys. Thus 
they fail to include adolescents who are incarcerated; homeless; home-schooled; or in private 
alternative, special education, or vocational schools. This is a critical limitation, since out-of-
school adolescents, particularly incarcerated and homeless youth, are at the greatest risk for 
engaging in unhealthy risk behaviors and are more likely to experience the related adverse health 
outcomes (Edidin et al., 2012; Odgers, Robins, and Russell, 2010; Tolou-Shams et al., 2019).  

Among the above datasets, the YRBS is the only one that provides information on all 
three of the focal behaviors in this study (alcohol use, tobacco use, and sexual behavior) within 
the same group of adolescents. It is also the dataset that the sponsor identified as its main source 
of information about trends in adolescent risk behaviors. We therefore chose to use the YRBS to 
the extent possible to describe those trends for this report,3 while also noting this dataset’s 
strengths and weaknesses (see Chapter 3). 

DEFINITIONS 

The key terms used in this report are defined below. 

Adolescence 
Although the hallmark developmental changes of adolescence can begin before age 10 and 

persist after age 19, adolescent is defined in this report as a young person aged 10–19. This age 
range was provided to the committee by the sponsor and represents the target age range for the TPP. 

Optimal Health 
The statement of task asked the committee to use an optimal health lens. After searching 

the current peer-reviewed literature for “optimal health” to provide this context, we found only 

3E-cigarette data are from the NYTS because this survey provides the most up-to-date information on this 
rapidly growing epidemic.  
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reference to a definition by O’Donnell (1986). This definition was updated in 2009 as part of 
O’Donnell’s broader model of health promotion, which he shared in an editorial statement for 
the American Journal of Health Promotion (2009) (see Box 1-2). This is also the definition that 
OASH has used for its optimal health model (U.S. Department of Health and Human Services, 
2018a, 2019a).  

Since introducing the term in 1986, O’Donnell has written extensively about optimal 
health, providing detailed descriptions of each of its five dimensions (Box 1-2), as well as further 
interpretation of his original definition (2017). See Chapter 2 for further discussion of 
O’Donnell’s optimal health definition. 

BOX 1-2 
Definition and Dimensions of Optimal Health 

Definition 
“Optimal health is a dynamic balance of physical, emotional, social, spiritual, and intellectual 
health” (O’Donnell, 2009, p. iv) 

Dimensions 
 Physical Health is the condition of the body.
 Emotional Health is the ability to cope with or avoid stress and other emotional

challenges.
 Social Health is the ability to form and maintain nurturing and productive relationships

with family, friends, co-workers, neighbors and others.
 Spiritual Health is having a sense of purpose, love, hope, peace, and charity. For some

people, this is drawn from being part of an organized religious group; for others, it is
having a sense of values inspired by other influences.

 Intellectual Health encompasses achievements in academics, career, hobbies, and cultural
pursuits. (Excerpted from O’Donnell, 2017, p. 76)

Adolescent Risk Taking and Experimentation 
Neurobiological changes that occur during the course of adolescence influence 

adolescents to seek novel experiences and make sense of their environments through risk taking 
and experimentation. Although certain risk behaviors can have real and destructive impacts, 
adolescence is often wrongly viewed as being synonymous with a period of “storm and stress” 
(Arnett, 1999). Public perception of adolescent risk taking often entails negative connotations, 
such as the deep-rooted societal view that it is destructive. Instead, it serves as a precursor to the 
assumption of adult roles (Romer, Reyna, and Satterhwaite, 2017; Wahlstrom et al., 2010), 
helping adolescents become autonomous, explore their identity, and forge social ties (Maggs, 
Almeida, and Galambos, 1995). Risk taking therefore is a normal part of the transition away 
from a childhood state of parental or caregiver dependence to exploring and acquiring 
independence and self-identity (National Research Council, 2013). 

At the same time, although risk-taking behaviors are a normative and adaptive part of 
adolescence, adolescents are more prone than those in other age groups to participate in 
unhealthy risk behaviors, such as tobacco use and binge drinking (Duell and Steinberg, 2019). 
Engaging in unhealthy risk behaviors can lead to adverse outcomes that not only threaten health, 
but also can endanger others, as in the case of reckless driving or violent aggression (World 
Health Organization, 2006). Accordingly, the impact of these unsafe behaviors on adolescent 
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health outcomes has been recognized as an important public health issue (DiClemente, Hansen, 
and Ponton, 2013). Bearing the cost of these behaviors, society shares in the responsibility for 
helping to set adolescents on a path toward fully realizing their potential by promoting and 
improving their multidimensional health and by reducing the negative consequences associated 
with unhealthy risk behaviors through health promotion and prevention efforts. 

Public Health Prevention Framework 
The three-level public health prevention framework (Katz and Ali, 2009) was chosen as 

the initial model of prevention for this report based on discussion with the sponsor at the 
committee’s first meeting. In this framework, primary prevention is focused on the risk factors 
for a disease or condition, with the intent of intervening before it occurs. Included in primary 
prevention are such interventions as vaccination and behavior change programs, both of which 
can prevent the onset or reduce the impact of a disease or condition (CDC, 2017; U.S. Preventive 
Services Task Force, 2018). Secondary prevention focuses on early identification of high-risk 
populations, which can aid in slowing or stopping the progression of a disease or condition 
(CDC, 2017; U.S. Preventive Services Task Force, 2018). It includes such strategies as early 
testing and monitoring for signs or symptoms of a disease or condition. Finally, tertiary 
prevention refers to treatment and rehabilitation after the onset or diagnosis of a disease or 
condition, which can prevent its future incidence (CDC, 2017; U.S. Preventive Services Task 
Force, 2018).  

Importantly, this public health prevention framework is designed with health outcomes as 
the key target. Although a health behavior is an important predictor of a health outcome, 
behaviors are considered to be modifiable risk factors that are a focus in primary prevention 
activities and are distinguished from the health outcome itself.  

This separation of health behaviors and outcomes is a subtle yet important part of this 
framework. Behaviors can be difficult to prevent, and societal attitudes and beliefs about the 
acceptability of such behaviors as alcohol use and sexual behavior often change with age. Thus, 
focusing only on avoiding or discontinuing these behaviors does not prepare a person to prevent 
adverse health outcomes once those behaviors are socially acceptable or age-appropriate.  

For example, alcohol use during adolescence can have harmful effects on brain 
development, which has contributed to the adoption of laws regarding minimum legal drinking 
ages (U.S. Department of Health and Human Services, 2017c). However, simply telling youth 
not to drink alcohol (health behavior) will not prepare them to avoid impairment and injury 
(health outcome) once this behavior is socially sanctioned. Instead, youth need to learn about the 
social norms related to drinking and how to make decisions about alcohol that can help prevent 
impairment or injury once their drinking behaviors are legal. 

As another example, preventing an unintended pregnancy (health outcome) is an issue 
not unique to teens or unmarried people, as many people want or need to control their fertility 
after marriage. Therefore, an exclusive focus on teaching abstinence from sexual activity (health 
behavior) does not provide people with the necessary knowledge and skills to prevent an 
unintended pregnancy once they do have vaginal sex. Rather, targeting communication, decision-
making skills, and family planning behaviors is more likely to be successful in preventing 
unintended pregnancy, not only during adolescence, but also across the life course. 

Institute of Medicine (IOM) Intervention Classifications 
As the committee began its review of programs and interventions (Chapter 4), we found 

that the IOM intervention classifications were another helpful way to conceptualize prevention 
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for the purposes of our task. These classifications, based on the prevention model proposed by 
Gordon (1983), encompass universal, selective, and indicated programs and interventions. 
Universal prevention programs and interventions target an entire population, regardless of its 
members’ levels of risk. Selective programs and interventions target a subset of the population 
that may be considered at risk. Finally, indicated programs and interventions target those who 
are already beginning to experience the effects of a specific health outcome (Institute of 
Medicine, 1994). 

The public health prevention framework described above and the IOM intervention 
classifications are not mutually exclusive, but rather provide two different ways of describing 
prevention activities. Figure 1-1 illustrates how these two prevention models overlap. The half-
moon in the center of the figure represents a health promotion model that was published in the 
most recent update (NASEM, 2019b) to the original IOM (1994) report. In this model, 
prevention is distinct from promotion, treatment, and maintenance. In contrast, the public health 
prevention framework, shown on the outer ring, takes a broader approach whereby promotion, 
treatment, and maintenance are included among prevention activities. The overlapping arrows in 
the public health prevention framework represent how program recipients may be at different 
levels of risk for the targeted health outcome when they receive intervention services.  

FIGURE 1-1 Overlap of two prevention models: The Institute of Medicine (IOM) intervention 
classifications and the public health prevention framework. 
SOURCES: Institute of Medicine, 1994 (IOM Intervention Classifications); Katz and Ali, 2009 
(Public Health Prevention Framework); adapted from NASEM (2019b). 

Protective and Risk Factors 
Programs and interventions that use these prevention models to decrease or eliminate 

negative health outcomes associated with unhealthy adolescent risk-taking behaviors often aim 
to capitalize on protective factors and mitigate risk factors (CDC, 2019d). Protective factors are 
characteristics of the adolescent or his or her environments (e.g., family, school, community) that 
help build resilience in the face of challenges. Research shows that adolescents who possess 
these protective factors are less likely than others to put themselves at risk for negative health 
outcomes by engaging in unhealthy risk behaviors (Institute of Medicine, 2011). Risk factors, 
conversely, are characteristics of the adolescent and his or her environments that are associated 
with greater adversity and have been shown in research to be associated with more unhealthy 
risk behaviors. 
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Health Inequities, Structural Inequities, and the Social Determinants of Health 
As described in a recent National Academies report (2017), health inequities are 

systematic differences in opportunities that lead to unfair and avoidable differences in health 
outcomes. There are two root causes of these inequities. First are structural inequities that result 
in an unequal distribution of power and resources based on race, gender, class, sexual 
orientation, gender expression, and/or other identities. These structural inequities include, for 
example, issues such as racism, sexism, classism, ableism, xenophobia, and homophobia. The 
second root cause is unequal allocation of power and resources that results in unequal social, 
economic, and environmental conditions, which are also referred to as the social determinants of 
health (NASEM, 2017). The social determinants of health are defined as the environments and 
conditions in which a person lives, learns, works, plays, worships, and grows, all of which are 
influenced by historical and contemporary policies, laws and governments, investments, cultures, 
and norms (NASEM, 2017). While developmental changes help explain adolescent risk-taking 
behaviors, it is important to highlight the impact of these social determinants, as biological, 
behavioral, and social factors all play an important role in shaping adolescents’ well-being, 
health outcomes, and exposure to risks (Acevedo-Garcia et al., 2014; NASEM, 2017).  

To design and implement effective and sustainable interventions that reduce disparities 
and promote health equity, it is necessary first to understand how these social determinants affect 
adolescents—especially those who are disadvantaged and/or marginalized—and impede their 
health (NASEM, 2017). The effects of the social determinants of health are felt from the 
individual level (e.g., knowledge, attitudes, beliefs, and skills) to the systems level (e.g., policies, 
laws, and regulations) throughout the life course. These levels function both independently and 
concurrently, creating a complex social environment in which adolescents live and grow.  

Studies have demonstrated the long-term protective effects of community socialization 
against such negative outcomes as deviant peer affiliation, conduct disorder, and unhealthy 
sexual risk behaviors (Browning et al., 2008; Nasim et al., 2011). Conversely, negative contexts 
can have deleterious effects on adolescents’ well-being. For example, results from a meta-
analysis of 214 studies on racial/ethnic discrimination and adolescent well-being revealed that 
elevated exposure to discrimination is associated with increased depression and other 
internalizing problems; greater psychological distress; poorer self-esteem; lower academic 
achievement and academic motivation; and greater engagement in externalizing behaviors, 
including substance use and unhealthy sexual risk behaviors (Benner et al., 2018).  

Marginalization status is also an important consideration. For adolescents who are 
marginalized (e.g., those who are homeless, are justice-involved, are estranged from their family, 
identify as LGBTQ, or have a disability), social, family, and individual exclusion can lead to 
health inequities. While marginalized groups are diverse, they share the likelihood of being 
people of color and lower-income, compounding the effects of structural inequities and negative 
social determinants of health that undermine their prospects for future well-being (NASEM, 
2017). Marginalized adolescents have the capacity for resilience, but pathways for achieving 
health and well-being that target their needs must be available to them (Auerswald, Piatt, and 
Mirzazadeh, 2017; Institute of Medicine and National Research Council, 2015).  

However, identifying these needs can be challenging. There is a major gap in the 
literature with respect to connecting behaviors that often lead to marginalization, such as juvenile 
justice involvement, compromised mental health, low school engagement, illicit drug use, early 
teen pregnancy, and sexually transmitted infections, to stressful conditions occurring in families. 
In addition, reaching and delivering services to many marginalized adolescents poses inherent 
challenges. Thus, those who are most in need of and might benefit most from interventions to 
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reduce health inequities are often the least likely to receive them (Auerswald, Piatt, and 
Mirzazadeh, 2017). 

Core Components Framework 
Past federal programming has often required grantees to develop or use evidence-based 

practices or programs (EBPs), which are programs that have demonstrated high levels of 
effectiveness based on (1) rigorous scientific evaluation, (2) large studies with diverse 
populations or multiple replications, and (3) significant and sustained effects (Flay et al., 2005). 
However, research indicates that EBPs are often difficult to implement with fidelity, which casts 
doubt on their effectiveness in diverse settings and populations (Barth and Liggett-Creel, 2014). 
As a result, more recent attention has been placed on the common, core components across a 
variety of EBPs, which may be more effective in improving targeted program outcomes 
compared to the program as a whole (Barth and Liggett-Creel, 2014; Chorpita, Delaiden, and 
Weisz, 2005; Embry and Biglan, 2008; Hogue et al., 2017). For this report, core components of 
programs and interventions were defined as “discrete, reliably identifiable techniques, strategies, 
or practices which are intended to influence the behavior or well-being of a service recipient” 
(Chapter 4).  

ORGANIZATION OF THE REPORT 

This report is organized into five chapters. Following this introduction, Chapter 2 focuses 
on normative adolescent development through an optimal health lens. Chapter 3 begins with a 
discussion of normative risk-taking behavior, then highlights demographic trends in alcohol use, 
tobacco use, and sexual behavior and their related health outcomes among adolescents. Chapter 4 
presents the committee’s review of the core components of adolescent health behavior programs 
and interventions, with a particular focus on the behaviors identified in Chapter 3. All of the 
above chapters end with a summary of the committee’s chapter-specific conclusions. Finally, 
Chapter 5 presents the committee’s three recommendations for research and 
programs/interventions, as well as two promising approaches for program and intervention 
improvement.
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2 
 
 
 
 
 
 

Normative Adolescent Development 
 
 

Living my best life would include being physically, mentally, and emotionally 
“fit” and striving every day to reach a sense of stability. 

Male, age 171 
 

Adolescence is a dynamic period of growth and change. As described in the recent 
National Academies report The Promise of Adolescence: Realizing Opportunity for All Youth, 
adolescence is “a period of opportunity to discover new vistas, to form relationships with peers 
and adults, and to explore one’s developing identity. It is also a period of resilience that can 
ameliorate childhood setbacks and set the stage for a thriving trajectory over the life course” 
(NASEM, 2019, p. 1).  
 This chapter begins by presenting the major conclusions of The Promise of Adolescence. 
It then reviews research in the five domains of optimal health—physical health, emotional 
health, social health, spiritual health, and intellectual health—as they relate to adolescent 
development. While not an exhaustive review of adolescent development, this chapter highlights 
the influences that are most relevant to each domain of optimal health. 
  
CONCLUSIONS OF THE PROMISE OF ADOLESCENCE: REALIZING OPPORTUNITY 

FOR ALL YOUTH (2019) 
 

Adolescence forms the critical bridge between childhood and adulthood, making it an 
ideal window of opportunity to promote positive development. As noted in Chapter 1, although 
adolescence is often considered a “dark and stormy” time, exploration and risk taking are in fact 
necessary parts of growing up. They allow adolescents to form their identities; become more 
autonomous; and develop new cognitive, social, and emotional skills required for success in 
adulthood.  
 During adolescence, moreover, connections within and between brain regions strengthen 
and become more efficient, while unused connections are pruned away. These changes in the 
brain thus provide opportunities for positive, life-shaping development and resilience in the face 
of past adversity. Conversely, this plasticity also makes youth more vulnerable to adverse 
experiences. In that sense, adolescence represents a unique and important opportunity to support 
youth and promote the behaviors and skills that are critical to growth and development. Yet 
despite the opportunity provided by the brain’s plasticity during adolescence, for too many 
youth, the promise of adolescence is not being realized. Adolescents’ access to opportunities and 

                                                 
1Response to MyVoice survey question: “Describe what it would look like to live your best life.” See the 

discussion of the MyVoice methodology in Appendix B for more detail. 
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supports vary by age, race and ethnicity, socioeconomic status, rurality/urbanity, sexual 
orientation and gender identity, and disability status. Longstanding disparities have created an 
opportunity gap that leaves many adolescents in stressful, dangerous, disadvantaged, and isolated 
situations that can have lifelong effects. 
 Youth from disadvantaged circumstances therefore need more than equal access to 
resources; rather, to ensure access to comparable opportunities, these youth need more resources 
relative to their peers from more advantaged backgrounds. Determining what resources might be 
necessary requires understanding how best to support adolescents as they begin to navigate the 
challenges and opportunities of this period of development, enabling them not only to survive 
but to thrive during this period. 

 
ADOLESCENT DEVELOPMENT ACCORDING TO THE FIVE DOMAINS OF THE 

OPTIMAL HEALTH FRAMEWORK 
 

As discussed in Chapter 1, the committee found only one definition of “optimal health” 
in our literature search. This definition, first presented by O’Donnell in 1986 and later updated in 
an editorial statement for the American Journal of Health Promotion, describes optimal health as 
“a dynamic balance of physical, emotional, social, spiritual, and intellectual health” (O’Donnell, 
2009, p. vi). The five dimensions are further defined as follows (O’Donnell, 2017, p. 76):  

 
 physical health: the condition of the body; 
 emotional health: the ability to cope with or avoid stress and other emotional challenges; 
 social health: the ability to form and maintain nurturing and productive relationships with 

family, friends, classmates, neighbors, and others; 
 spiritual health: having a sense of purpose, love, hope, peace, and charity; and 
 intellectual health: the necessary skills for academic achievements, career achievements, 

hobbies, and cultural pursuits 
 
An important strength of this definition is the understanding that health is not 

unidimensional, but comprises various dimensions of well-being that are constantly changing 
and interrelated. As stated by O’Donnell (2017, p. 76) in his later work, “It is not realistic to 
expect to reach that magic point of perfect balance and stay there. It is more realistic to seek 
opportunities for growth and think in terms of a process of striving for balance under changing 
circumstances.” Importantly, this statement allows for change in the relative importance of each 
dimension given the time, place, and situation. In each of the five dimensions of optimal health 
then, a person’s health is constantly changing based on a variety of biological, social, and 
environmental factors. Though individual goals and motivations drive certain health behaviors, 
O’Donnell (2017) asserts that perhaps the greatest predictors of health behaviors are the physical 
and social environments in which people live. Hence, these avenues may provide the greatest 
opportunity for health promotion.  

O’Donnell (2017) describes a number of reasons why the social environment is so 
influential. First, individual goals are influenced by socializing agents and places. Second, 
socialization governs the norms and pressures that people face. Third, socialization occurs 
primarily outside conscious thought, which often leads to a lack of awareness about how 
socialization influences values, priorities, and goals. Thus, the social environment is critically 
important because of its powerful influence on people’s daily goals, choices, and behaviors. 
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Although O’Donnell did not intend his definition of optimal health to serve as a model 
for adolescent health, the concept of seeking opportunities for growth under changing 
circumstances has relevance for this developmental period. While adolescence is a period of 
growing autonomy and independence, the adolescent experience is also highly dependent on the 
individual, family, community, and societal context (see Box 2-1). 

BOX 2-1 
Youth Voices: Tell us about something or someone that helps you live your best life. 

In a recent MyVoice survey, adolescents were asked about something or someone that 
helps them live their best life (see Appendix B for more detail on the MyVoice methodology). 
The top 10 answers from the 913 responses received are shown in the figure below. Overall, 
youth most commonly cited support from family, friends, and romantic partners and 
extracurricular activities or hobbies.  

SOURCE: Generated by the committee from data in the MyVoice (2019) report. 

Of course, this definition is not without its limitations. First, not all of the five dimensions 
of optimal health are easy to measure. For example, anthropometric data or medical and 
psychiatric diagnoses can be used to measure various aspects of physical and emotional health, 
and school grades, educational attainment, and cognitive ability can serve as measures of 
intellectual health. In contrast, levels of social and spiritual health are much more difficult to 
measure.  

Second, while the interactions among these dimensions make O’Donnell’s definition 
attractive, they can make the dimensions difficult to tease apart. For instance, programs and 
interventions aimed at promoting adolescent health and well-being often focus on more than one 
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dimension, as in the example of social-emotional learning. As a result, assigning such programs 
and interventions to one particular category can be virtually impossible. These measurement 
challenges are well illustrated in the review of programs in Chapter 4, where the committee was 
unable to identify groups of programs that fit exclusively into the social and spiritual health 
domains; instead, quite a few programs in the category of “multiple optimal health domains” 
include aspects of social and spiritual health.  

Third, though adolescents typically reach a number of milestones in each of O’Donnell’s 
five areas of optimal health, and while certain developmental progressions tend to occur during 
this period, adolescent development is also a highly individual process. This individuality creates 
some limitations in defining what constitutes normative development during this period. 
Defining stages and behaviors as “normative” can suggest that non-normative behaviors are 
negative; in the context of this report, therefore, the term “normative” is meant to align with 
typical developmental trajectories and milestones shared by youth of diverse backgrounds. 

Finally, and in line with the aforementioned limitations, this report is, to our knowledge, 
the first to provide such a detailed examination of the literature on adolescent development and 
behavior using an optimal health lens. However, this review was constrained by the lack of 
definitions of “optimal health” in the peer-reviewed literature, and our use of O’Donnell’s 
definition should not be interpreted as an endorsement of its application to adolescent health 
programming. 

Each of the following sections is dedicated to one of the five optimal health dimensions. 
Each section first provides a description of important adolescent developmental milestones and 
trajectories for that particular dimension, followed by a discussion of the major social and 
environmental influences that affect those milestones and trajectories, including but not limited 
to parents, peers, schools, and media.  

Physical Health 

Developmental Milestones and Trajectories 
In adolescence, puberty drives the primary physical changes that occur. These 

physiological developments, which include changes in a person’s height, weight, body 
composition, sex characteristics, and circulatory and respiratory systems, are caused primarily by 
hormonal activity. Hormones prime the body to behave in a certain way once puberty begins and 
trigger certain behavioral and physical changes, and hormone production gradually increases 
until an adolescent reaches sexual maturation. 

Although puberty typically follows a series of predictable physical changes, the onset and 
timing of these developments vary from person to person and have changed over time (Parent et 
al., 2016). Genetic, environmental, and health factors, including biological determinants, life 
stressors, socioeconomic status, nutrition and diet, amount of body fat, and presence of chronic 
illness, can all affect the onset and progression of puberty (Aylwin et al., 2019). Understanding 
the role of puberty is particularly important because pubertal hormones and the context in which 
they occur drive many of the motivations for novelty seeking that occur during adolescence. 

Social and Environmental Influences on the Development of Physical Health 
Bodily changes during puberty can have important effects on how adolescents perceive 

themselves and are perceived by others (NASEM, 2019). The physical changes that occur during 
puberty have been found to have as great an effect on an adolescent’s self-image as the way he or 
she is treated and responded to by others (Graber, Nichols, and Brooks-Gunn, 2010).  
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Because adolescents experience puberty at different times and rates, their physical 
development can be a source of pride or shame. Parents and peers play a large role in shaping the 
attitudes of adolescents about their bodies and physical activity. Parents in particular can model 
healthy eating and physical activity and communicate positive messages about their child’s 
appearance from an early age (Hart et al., 2015).  

Schools have the potential to equalize access to opportunities for all students, as they 
provide an important environment for encouraging behaviors related to physical health, such as 
engaging in physical activity and eating a nutritious diet (Hills, Dengel, and Lubans, 2015). 
Schools can also provide a basic level of primary care services through school-based health 
centers (SBHCs). Indeed, research on SBHCs has demonstrated their effectiveness in delivering 
health promotion messages and services to young people, particularly those who may not have 
access to these services outside of school. SBHCs therefore represent an important venue for 
delivering health programming (Brown and Bolen, 2018; NASEM, 2019; Parasuraman and Shi, 
2014). However, many schools struggle to implement high-quality programs that can drive 
positive physical health outcomes because of a lack of resources and institutional support.  

Ultimately, many different genetic, social, and environmental factors affect physical 
development. The coordination of services and supports, as well as increased equitable access to 
resources, can help promote optimal physical health outcomes for adolescents. 

Emotional Health 

Developmental Milestones and Trajectories 
Emotional health refers to the ability to cope with or avoid stress and other emotional 

challenges. In the past, adolescents have been characterized by their rapidly fluctuating 
emotions. Although researchers once attributed these emotions to the “storm and stress” 
expected in adolescence, these emotions generally reflect the interplay between the individual’s 
social environments and the neurobiological and psychological changes that mark this period of 
development (Lerner and Steinberg, 2009).  

In this report, the committee takes a strengths-based approach, viewing adolescence as an 
opportunity and indeed a critical time to help youth acquire positive skills related to emotional 
regulation. These skills interact with neurobiological and psychological changes to form the 
basis for the development of emotional health. 

Neurobiological Changes during Adolescence 
Second only to infancy, the greatest neurobiological developments—many of which are 

associated with emotional regulation and decision making—occur during adolescence. Studies 
have found that the brain is extremely malleable during adolescence, with connections forming 
and reforming in response to a variety of experiences and stressors (Ismail, Fatemi, and 
Johnston, 2017; Selemon, 2013). This plasticity means that adolescent brains are highly 
adaptable to environmental demands. The onset of puberty spurs changes in the limbic system, 
causing greater sensitivity to rewards, threats, novelty, and peers; in contrast, the cortical regions, 
which are related to cognitive control and self-regulation, take longer to develop (NASEM, 
2019). Theories of adolescent cognitive neuroscience suggest that this asynchronous 
development of these reward and control systems is responsible for adolescents’ biased decision 
making and sensation seeking (Casey, 2015; Steinberg, 2014).  
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Psychological Development during Adolescence 
In adolescence, youth must learn to identify, understand, and express emotions in healthy 

ways, also referred to as emotional regulation. A primary component of emotional regulation is 
the ability to handle emotions internally rather than externally. This includes recognizing how 
emotions impact thoughts and behaviors, learning to delay or reduce impulsive reactions to 
intense emotions, making decisions about situations based on how one might react emotionally, 
and engaging in cognitive reframing to change one’s perspective of a particular situation 
(DeSteno, Gross, and Kubzansky, 2013). 

Self-esteem (value judgments about oneself) is another critical aspect of psychological 
development and identity formation. Self-esteem is often at its lowest point in early adolescence, 
tending to improve in middle to late adolescence as teenagers become more emotionally mature. 
Differences between how one views oneself and how one believes one “should” be can lead to 
low self-esteem. Persistently low self-esteem is related to negative outcomes, including 
depression, delinquency, and other adjustment problems, in multiple optimal health domains 
(Allwood et al., 2012).  

Adolescents are also at particularly high risk for developing many health conditions, 
including major depression, eating disorders, substance use disorders, and anxiety disorders 
(Herpertz-Dahlmann, Bühren, and Remschmidt, 2013; Merikangas et al., 2010). Beyond 
genetics, risk factors for these mental health conditions include exposure to, perceptions of, and 
reactions to stressors; elevated emotional and physiological reactivity; and developmental 
variation in the utilization of emotional regulation strategies (Carthy et al., 2010; Green et al., 
2010; McLaughlin et al., 2012; McLaughlin et al., 2011). 

Social and Environmental Influences on the Development of Emotional Health 
Pubertal hormones released during adolescence make youth particularly sensitive to 

stress (NASEM, 2019). These biological processes, combined with the heightened interpersonal 
stressors that occur during adolescence, are associated with disruptions in adolescents’ ability to 
regulate their emotions effectively (McLaughlin, Garrad, and Somerville, 2015). Fortunately, an 
adolescent’s social and environmental contexts can help mitigate the effects of stress. 
Adolescents who feel secure and protected in their immediate environments—home, community, 
and school—tend to handle stress more effectively than youth who feel unsupported, unsafe, or 
unprotected. Chronically stressful environments put youth at higher risk for depression, anxiety, 
alcohol or other drug use, teen pregnancy, and violence (NASEM, 2019). To handle stress and 
difficult situations effectively, adolescents must develop resilience—the capacity to recover 
quickly from difficulties. Resilience is developed through interactions within families, schools, 
neighborhoods, and the larger community (Zimmerman et al., 2013), which allow adolescents to 
practice dealing with stressful situations in safe and supportive environments. However, just as 
social support can help mitigate stress, adolescents who lack social support may be unable to 
develop confidence and effective stress management techniques (Compas, 2009). 

Although disengagement from parents is common during adolescence, research has 
shown that parental relationships continue to influence important emotional outcomes (Branje, 
Laursen, and Collins, 2012). Research also has shown that family environments that support 
adolescents’ expressions of autonomy are associated with a greater sense of agency and 
confidence in their own abilities, positive self-concept, and a sense of self-worth (McElhaney 
and Allen, 2012; Noller and Atkin, 2014). In cases where parents do not play central roles in 
adolescents’ lives, natural mentors can serve as attachment figures and mitigate the risk for 
adverse outcomes (Dang et al., 2014; Thompson, Greeson, and Brunsink, 2016). 
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As illustrated earlier in Box 2-1, peers play a particularly important role in emotional 
development during adolescence. By middle to late adolescence, youth report relying more on 
either best friends or romantic partners than on parents for emotional support (Farley and Kim-
Spoon, 2014). Although these interpersonal relationships can increase stressors and negative 
emotions, they can also, when of high quality, protect against the negative effects of such 
stressors and emotions (Farley and Kim-Spoon, 2014; Thompson and Leadbeater, 2013). 

Schools also have the capacity to promote adolescent resilience by providing students 
with a sense of mutual responsibility and belonging (Epstein, 2011). Likewise, schools can help 
identify adolescents in need and provide services that can help. As with physical health, this role 
of schools is especially important for adolescents who may not have regular access to health care 
outside of school. In addition to such informal services as positive social interactions and 
emotional skill building, schools can provide formal services, such as counseling, that can 
improve both adolescents’ social-emotional well-being and their academic performance (Brown 
and Bolen, 2018; Walker et al., 2010) (see Box 2-2). 

BOX 2-2 
Youth Voices: Specifically, what could your school do to help you live your best life? 

(now or in the past) 
In a recent MyVoice survey, adolescents were asked about what their schools could do 

to help them live their best life (see Appendix B for more detail on the MyVoice 
methodology). The top 10 answers from the 886 respondents are shown in the figure below. 
Youth most commonly cited more school breaks, access to their passions, more real-world 
classes, improved social and mental health support, reduced costs, career and academic 
guidance, and a supportive school environment.  

SOURCE: Generated by the committee from data in the MyVoice (2019) report. 
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Finally, social media have implications for adolescents’ emotional health. Teenagers can 
use social media to express their emotions and opinions online, to seek social support, or to 
compare themselves with others. Research has found that adolescents who experience a greater 
number of positive reactions to their social media profile also experience higher self-esteem and 
satisfaction with their life (Ahn, 2011). On the other hand, misinterpreted communications, 
social rejection, and cyberbullying can have a range of negative emotional effects (Chou and 
Edge, 2012). 

Social Health 

Developmental Milestones and Trajectories 
Social health refers to the ability to form and maintain nurturing and productive 

relationships with others. As noted previously, adolescence is a period marked by increased 
autonomy. During normative adolescent development, most adolescents establish a level of 
independence and self-sufficiency that is marked by individuating from their family and 
beginning the important process of transferring dependencies from parental to peer relationships 
(McElhaney and Allen, 2012). An adolescent’s social network can include friends, 
acquaintances, romantic partners, teams, and virtual communities. This social network continues 
to grow as adolescents seek out new experiences and engage in their community (Farley and 
Kim-Spoon, 2014). 

Early adolescence tends to be marked by the most intense involvement in peer groups, 
with conformity and concerns about acceptance at their peak (Cowie, 2019). Although early 
adolescents experiment with romantic relationships, these experiences tend to be brief. Typically, 
early adolescents choose partners who align with the expectations of their social networks, 
reflecting their preoccupation with peers’ perceptions of them (Cowie, 2019).  

In middle adolescence, peer groups tend to become more gender-mixed. Adolescents 
begin to exhibit less conformity and greater acceptance of individual differences in this period, 
which is marked by a dramatic shift in multiple aspects of relationships, including number of 
relationships, length of relationships, and choices of partners (Bowker and Ramsay, 2018; Little 
and Welsh, 2018). They also begin what is more traditionally thought of as dating. 

By late adolescence, one-on-one friendships and romantic relationships are often 
prioritized above relations with peer groups. Accordingly, the manifestation of romantic 
relationships between older adolescents reflects a greater interdependence between the partners 
than is the case in the romantic relationships of young adolescents (Bowker and Ramsay, 2018; 
Little and Welsh, 2018). 

Social and Environmental Influences on the Development of Social Health 
Compared with other age groups, adolescents are particularly influenced by the social 

norms of many groups, including family, friends, peers, virtual communities, and the broader 
society (McDonald, Fielding, and Louis, 2013). 

The family is the first and primary social group to which most people belong, and parents 
represent important role models for the development of prosocial behavior (Hurd, Wittrup, and 
Zimmerman, 2018). As adolescents continue to develop more agency, this socialization process 
moves from being unidirectional (i.e., parent to child) to a more bidirectional, mutually 
beneficial process, characterized by discussion and negotiation of attitudes, beliefs, and practices 
(Smetana, Robinson, and Rote, 2015). 
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As discussed earlier, peer norms become particularly influential during adolescence. 
Positive peer modeling and awareness of peer norms have been found to be protective against 
violence, substance misuse, and unhealthy sexual risk (Viner et al., 2012). In contrast, social 
isolation, peer rejection, and bullying are associated with numerous unhealthy risk behaviors and 
adverse health outcomes such as increased delinquency, depression, numbers of suicide attempts, 
and low self-esteem (Smokowski and Evans, 2019).  

Schools also play a prominent role in the development of social health. In school, youth 
learn to relate with peers and form relationships with adult role models. For adolescents, a strong 
sense of attachment, bonding, and belonging; a feeling of being cared about; and a perception of 
teacher fairness are key factors in developing positive relationships with their teachers and their 
schools. Adolescents also tend to feel more motivated and engaged in school when they have 
strong, supportive relationships with their peers and teachers (Bakadorova and Raufelder, 2017; 
Wang and Eccles, 2013).  

Perhaps the greatest social environmental influence on today’s adolescents is social media. 
Social media add another layer to adolescent identity development, as adolescents must shape 
their virtual identities by determining what information to disclose online and where to disclose it 
(Boz, Uhls, and Greenfield, 2016). Social media platforms have also changed the ways in which 
they relate to one another, increased the amount of time youth stay connected to one another, and 
redefined the meaning of friendship. Research has found that youth use such technologies as 
social media platforms to mediate their relationships with friends, romantic partners, and broader 
groups of peers (Nesi, Choukas-Bradley, and Prinstein, 2018) (see Box 2-3). 

BOX 2-3 
Generation Z and the Role of Media 

Adolescents identified as “Generation Z” (Gen Z; those born in the mid-1990s to mid-
2000s; Dimock, 2019) are the first truly “digital generation” that grew up surrounded by 
communication technologies and are accustomed to being both consumers and creators of 
media (Madden, 2017). This current cohort of adolescents therefore has unique experiences 
that affect their current and future health behaviors and outcomes.  

Gen Z adolescents were children during the global rise of the web, the Internet, smart 
phones, laptops, freely available networks, and digital media. Because they were raised with 
these technologies, they were able to internalize the newly connected world instead of having 
to adopt and adapt to it as did older generations (Seemiller and Grace, 2018). Today, use of 
social media is nearly ubiquitous among U.S. adolescents. Recent reports indicate that 95 
percent of 13- to 17-year-olds in the United States have a smartphone, and 71 percent use at 
least one social media platform (Anderson and Jiang, 2018; Barry et al., 2017). 

The bulk of research on the role of social media in adolescent health to date has 
focused on displays of risky content and the potential influence of this online content on 
adolescent behavior offline. Only very recently has there been a shift towards seeking a better 
understanding of how social media may promote wellness, healthy behaviors, or optimal 
health (Wong, Merchant, and Moreno, 2014). Further work is needed in this area, including 
studies that fully harness the social aspects of social media by studying interactions among 
peers, the distribution of content through a social network, or content posted on different 
platforms. There are also opportunities to engage youth in this process so as to understand 
their perceptions and interpretations, and to involve them in generating solutions (Liang, 
Commins, and Duffy, 2010; Moreno et al., 2018). Such studies would provide a better 
understanding of how health-related content is distributed and shared through social networks, 
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and potentially help identify ways of linking social media and offline approaches to implement 
successful interventions (McCreanor et al., 2013).  

See the paper by Moreno (2019) commissioned for this study for further detail adolescent 
health and media. 

Although there are correlations between sociodemographics and particular social media 
communities, overall social media use is consistent across levels household income and parents’ 
educational attainment. Overall, 88 percent of teens report having access to a desktop or laptop 
computer at home, ranging from 75 percent among those from households with an annual 
income of $30,000 or less to 96 percent among those from households with an annual income of 
$75,000 or more. Moreover, as mentioned in Box 2-3, 95 percent of all teens report having 
access to a smartphone, a figure that has increased by 22 percent since 2014–2015. Interestingly, 
there is even less variation in smartphone relative to computer access by income, ranging from 
93 percent of teens from households with an annual income of $30,000 or less to 97 percent 
among teens from households with an annual income of $75,000 or more (Anderson and Jiang, 
2018). 

As noted earlier, adolescents are particularly vulnerable to the effects of social media, 
both positive and negative (Walrave et al., 2016). For example, social media can expose 
adolescents to unhealthy risk behaviors and portray these behaviors as normative, which may 
increase the likelihood of their engaging in those behaviors. In addition, social media can 
magnify existing peer influences on behavior. For instance, adolescents may post photos of 
themselves drinking alcohol that others interpret as desirable. Furthermore, for teens who are 
already engaging in unhealthy risk behaviors, social media may provide a way to find and 
interact with others who share these interests or further normalize these behaviors within a given 
community (Ahn, 2011). In contrast, given their ubiquity and influence on behavior, social 
media may also represent an important opportunity for future health promotion efforts.  

Spiritual Health 

Developmental Milestones and Trajectories 
O’Donnell defines spiritual health as having a sense of purpose, love, hope, peace, and 

charity. In this report and consistent with this definition, spirituality refers not only one’s 
religious beliefs but also to the morals, values, character development, and goal setting that 
contribute to a person’s identity. 

Spirituality and religiosity are perhaps the most well-recognized influences on spiritual 
health. The way in which adolescents choose to engage in spiritual or religious practices varies 
widely. Among those youth who identify with a particular religious group, some maintain a 
minor, often cultural affiliation with a religious institution, while others regularly engage with 
religious practices at home and in religious institutions (Barry, Nelson, and Abo-Zena, 2018). 

In line with the broader definition of spiritual health adopted in this report, adolescence is 
also characterized by identity formation, a process during which they explore their environments 
to better understand how they see themselves fitting into the world. While some youth develop 
identities that align with those of their families, others may explore other identities and values in 
seeking to develop a personal identity (Hall, 2018a).  

An important part of an adolescent’s identity development is the formation of a value 
system, which strongly influences behaviors, plans for the future, interests, and interpersonal 
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relationships. (Levesque, 2018). While value systems were traditionally shaped by religious or 
institutional values, cultural and technological changes have given today’s youth opportunities to 
learn and explore more diverse ideas and opinions in establishing who they are and what they 
believe (Berzonsky, 2018).  

As they establish these values, adolescents also begin to seek out information that 
informs their attitudes and beliefs about civic and global issues. At the same time, they often 
become involved in their community through volunteering, participating in school clubs or 
community organizations, and voting. This time spent learning and engaging in civic issues helps 
them focus on their emerging role in society (Allen, Bogard, and Yanisch, 2018). 
     
Social and Environmental Influences on Spiritual Development 
 Identity and spiritual development are grounded in interpersonal relationships. How a 
person expresses his or her identity is strongly based in particular contexts.  

Religion and spirituality can help adolescents discover a higher sense of purpose, which 
is associated with greater psychological well-being, a more unified identity, a greater sense of 
meaning, and fewer health-compromising behaviors (Burrow and Hill, 2011; Sumner, Burrow, 
and Hill, 2018). Other research has found that a sense of purpose beyond oneself is related to 
academic performance and persistence among high school students (Yeager et al., 2014). In 
addition, studies show that more religious/spiritual adolescents report less depression, anxiety, 
and other psychiatric concerns compared with their less religious/spiritual peers (Yonker, 
Schnabelrauch, and DeHaan, 2012).  
 Families play an important role in the development of spiritual identity, as early 
engagement in religion and spirituality is often mediated by parents and other close adults (Kim 
and Esquivel, 2011). Beyond engaging with family in religious or spiritual activities, adolescents 
may also become more interested in their cultural heritage and question the meaning of their 
family culture as they begin to form their own cultural identity. In developing this cultural 
identity, adolescents often express themselves by educating others, participating in cultural 
activities and social groups, or incorporating cultural pride into their self-presentation. (Barry, 
Nelson, and Abo-Zena, 2018). 
 In addition to religious organizations, other community venues can serve as important 
sources for youth’s identity and spiritual development. For instance, having a pride center allows 
lesbian, gay, bisexual, transgender, and queer/questioning (LGBTQ) teens from different 
neighborhoods or schools to gather in a communal space, share their experiences, and support 
each other (Higa et al., 2014) (see Box 2-4 for more information about LGBTQ youth). In 
addition, community centers can hold events specifically oriented toward youth that can facilitate 
social support around shared interests or aspects of identity. 

 
BOX 2-4 

LGBTQ Youth 
Adolescence is an important developmental period for all youth. For LGBTQ youth, 

however, adolescence poses several unique challenges as well as opportunities to provide 
skills and resources for healthy development, particularly with regards to sexual health.  
 The number of young people in the United States identifying as LGBTQ has grown in 
recent years. Data from the 2017 Youth Risk Behavior Survey (YRBS) show that at least 8 
percent of youth identify as bisexual and 2.4 percent as gay or lesbian (Kann et al., 2018). 
Data suggest that the number of transgender or gender-nonconforming youth is also growing, 
with 1.8-3 percent of youth identifying as transgender (Kann et al., 2018; Rider et al., 2018).  
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Despite increases in the acceptance of LGBTQ persons and the growing number of 
people who identify as LGBTQ, LGBTQ youth still face substantial health challenges. 
LGBTQ adolescents continue to be more likely to report victimization, both at school and in 
their homes, compared with adolescents who are heterosexual and cisgender (those whose 
gender identity aligns with their sex assigned at birth; Austin, Herrick, and Proescholdbell, 
2016; McKay, Lindquist, and Misra, 2017; Russell et al., 2014; Toomey and Russell, 2016). 
High rates of harassment and victimization contribute to the consistent findings of research 
that, compared with their heterosexual peers, LGBTQ youth are more likely to report 
depression, alcohol and tobacco use, and sexually transmitted infections and adolescent 
pregnancy (Goldbach et al., 2014; Hall, 2018b; Saewyc, 2014; Tornello, Riskind, and 
Patterson, 2014).  

Increasingly, researchers have demonstrated that there are pathways that promote 
resilience and healthy development among LGBTQ youth. For example, facilitating healthy 
parent-child relationships and parents’ acceptance of their LGBTQ children provides a 
powerful protective factor for LGBTQ youth, being associated with greater self-esteem, social 
support, lower rates of substance abuse, and improved mental health (Ryan et al., 2010). 
Schools are also an important venue for promoting resilience among LGBTQ adolescents. 
LGBTQ students in schools with gay-straight alliances and other policies that prohibit 
LGBTQ-based bullying report higher levels of classmate and teacher support and less bullying 
(Day et al., 2019). In addition, policies that allow transgender students to use the bathroom of 
their choice in schools have been linked to lower levels of sexual assault of transgender 
students, and LGBTQ-inclusive sexual education is associated with lower rates of bullying, 
depression, substance use, and sexual risk taking behaviors among not only LGBTQ students, 
but also their heterosexual peers. (Anderson and Jiang, 2018; Baams, Dubas, and van Aken, 
2017; Day et al., 2019; Kull et al., 2016; Murchison et al., 2019; Proulx et al., 2019).  

See the paper by Everett (2019) commissioned for this study for further detail on LGBTQ 
youth. 

Intellectual Health 

Developmental Milestones and Trajectories 
The final domain of optimal health is intellectual, which encompasses the skills that lead 

to academic achievements, career achievements, hobbies, and cultural pursuits. During 
adolescence and into adulthood, the regions of the brain that regulate executive functioning and 
oversee critical abilities for decision making gradually develop (Giedd, 2015; Johnson, Blum, 
and Giedd, 2009). In addition, improved abstract thinking allows youth to process information, 
use evidence to draw conclusions, and engage in strategic problem solving and deductive 
reasoning (Kuhn, 2009). 

Social and Environmental Influences on the Development of Intellectual Health 
While the school environment itself has perhaps the greatest overall influence on 

intellectual health, parents, peers, and others also have important impacts in this domain.  
Research shows that parenting styles contribute to intellectual health outcomes. 

Compared with other parenting styles, authoritative parenting, characterized by frequent 
involvement and supervision, is associated with greater academic achievement (Pinquart, 2016). 
In particular, research shows that parents’ engagement and involvement in their children’s 
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schools are associated with better academic outcomes (LaRocque, Kleiman, and Darling, 2011). 
In addition, adolescent perceptions of closeness and trust with their parents predict better 
academic competence, engagement, and achievement (Murray, 2009).  

The adolescent’s peer group can also influence academic achievement and identity. 
Research shows that high-quality peer relationships are associated with academic engagement and 
achievement, reflecting a desire to be like high-achieving friends or a shared social identity that 
affects student behaviors (Juvonen, Espinoza, and Knifsend, 2012; Martin and Dowson, 2009).  
 Dropping out of high school is strongly associated with poor intellectual health, as it can 
lead to numerous adverse outcomes, including low wages, unemployment, incarceration, and 
poverty (Wilson et al., 2011). Dropout rates vary by state, ethnic background, and socioeconomic 
status (Cataldi and KewalRamani, 2009). The National Center for Education Statistics (2019a) 
reports that Asian/Pacific Islander students had the highest public school graduation rates in 
2016–2017 at 91 percent, followed by white students at 89 percent, and significantly lower rates 
among Hispanic/Latino (80%), black (78%), and American Indian/Alaska Native (72%) 
students. Generally, males are more likely than females to drop out of high school (National 
Center for Education Statistics, 2019b). However, teenage pregnancy and parenthood 
significantly increase the risk of dropout for adolescent girls, with only 50 percent of teenage 
mothers in the United States earning a high school diploma by age 22 (Perper, Peterson, and 
Manlove, 2010). 

The single greatest predictor of gaps in academic achievement by race and income is the 
segregation of schools by family income (NASEM, 2019). Schools in neighborhoods with lower 
socioeconomic status, where students are more likely to be people of color, typically are less 
well funded, have less-qualified teachers, and have fewer resources relative to schools in 
wealthier areas. All of these factors can affect academic outcomes for students. As income 
inequality continues to rise, so does income segregation among schools, which denies youth 
from low-income families equal opportunities for success. For this reason, The Promise of 
Adolescence (2019) report emphasizes that children from adverse circumstances need more 
rather than equal resources if society is truly going to reduce disparities in educational outcomes. 
 Regarding social media, many studies indicate that educators can take advantage of these 
technology platforms to engage effectively with students, such as by having them complete 
online courses, tests, or assignments; watch instructional videos; conduct research; and 
participate virtually in classroom activities; as well as by fostering communication between 
students and teachers (Ahn, 2011; Greenhow, Sonnevend, and Agur, 2016). Such technology 
platforms can also help to engage more effectively with students with disabilities (see Box 2-5 
for more information about adolescents with disabilities). 
 

BOX 2-5 
Adolescents with Disabilities 

Recent decades have seen efforts to distinguish between the constructs of disability and 
health (Krahn et al., 2009). When these concepts are understood as separate, it follows 
logically that people with disabilities can be either sick or healthy; thus, one can have a 
disability and also experience good or excellent health (U.S. Department of Health and Human 
Services, 2005). Important in this view is the recognition that many of the health problems 
experienced by people with disabilities are preventable (Krahn et al., 2009). Accordingly, 
addressing the health needs of individuals with disabilities is an important responsibility of 
public health, comparable to addressing health disparities experienced by other marginalized 
groups (Iezzoni, 2011; Krahn et al., 2009). 
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Approximately 15 percent of children aged 3–17 have a disability (Boyle et al., 2011). 
The most common causes of disabilities present during the adolescent years are emotional and 
behavioral disorders, learning disabilities, mild intellectual disability, speech and language 
impairments, and autism (Gage, Lierheimer, and Goran, 2012). Lower-incidence disabilities in 
this age range include blindness/low vision, deafness/hard-of-hearing, and physical disabilities 
(Boyle et al., 2011; Halfon et al., 2012). 

Attention to optimal health and improving outcomes of youth with disabilities is 
greatly needed. Numerous studies have shown that youth with disabilities are more likely to 
engage in unhealthy risk behaviors and experience adverse outcomes compared with their 
peers without disabilities. More specifically, youth with disabilities have been shown to be 
more likely to use alcohol and tobacco and to have unprotected sex and sex with multiple 
partners. Women with disabilities have also been shown to be less likely to use contraceptive 
methods, which contributes to higher proportions of unintended pregnancy among those with 
versus those without disabilities (Bernert, Ding, and Hoban, 2012; Blum, Kelly, and Ireland, 
2001; Jones and Lollar, 2008; Mitra et al., 2015; Mosher et al., 2018; Wu et al., 2017). 

The dimensions of optimal health are applicable to youth with disabilities in much the 
same way that they are to youth without disabilities, with some minor variations. Medical self-
care is a more central issue for youth with some types of disabilities than it is for those without 
disabilities, and the focus on medical management of their disability may result in less 
attention to other aspects of optimal health (Lindsay, 2014). Youth with disabilities may also 
need greater support in coping with stress and emotional challenges, which may be related to 
aspects of their disabilities and/or to the social stigma and marginalization they 
disproportionally experience (Anaby et al., 2013; Kramer et al., 2012; Lindsay, 2014; Tonkin 
et al., 2014). For similar reasons, attaining and maintaining social health may be more 
challenging for youth with disabilities. Relationships with family, friends, teachers, and others 
can therefore serve as crucial buffers against the more negative social interactions that youth 
with disabilities may encounter (Kramer et al., 2012; Lindsay, 2014; Whitehill, Brockman, and 
Moreno, 2013).  

See the paper by Horner-Johnson and Sauvé (2019) commissioned for this study for further 
detail on youth with disabilities. 

As with other aspects of optimal health, however, these technologies can have adverse 
effects on intellectual health. For example, multitasking on social media may come at the 
expense of academic work and put youth at higher risk of exposure to inaccurate information. 
Much attention has been given to the spread of misinformation online, and a 2018 study reported 
in Science found that such misinformation spreads faster than the truth (Vosoughi, Roy, and 
Aral, 2018). Adolescents are particularly vulnerable in this regard, since their developing 
cognitive skills may make it more difficult for them to judge information. Promoting digital 
literacy for adolescents can therefore provide them with the necessary tools to avoid and interpret 
misinformation. 

CONCLUSIONS 

This chapter has defined and applied O’Donnell’s optimal health framework to the 
context of normative adolescent development and highlighted how that development is 
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influenced by the physical and social environments. Based on the evidence presented in this 
chapter, the committee drew the following conclusions.  
 
CONCLUSION 2-1: Adolescents face variations in access to opportunities and supports that 
often relate to age, race and ethnicity, socioeconomic status, rurality/urbanity, sexual 
orientation, sex and gender, and disability. 

CONCLUSION 2-2: The physical and social environments, including parents and family, 
peers, schools, neighborhoods, and media, have a major influence on adolescent development 
and well-being. 

CONCLUSION 2-3: Adolescents from disadvantaged backgrounds need more resources 
relative to their peers from more advantaged backgrounds to ensure their access to comparable 
opportunities.  

 
 The next chapter addresses normative adolescent risk taking and describes the current 
landscape of adolescent alcohol use, tobacco use, and sexual behavior, as well as their related 
health outcomes.  
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3 

The Current Landscape of Adolescent Risk Behavior 

Living my best life means to be happy and accepting of myself in all aspects. I’m 
free to make my own decisions and whether they turn out good or bad I know I’m 
one step closer to where I need to b in life. 

Female, age 171 

Adolescence has long been considered a period when people are especially susceptible to 
engaging in risky behaviors. This chapter first examines the nature of adolescent risk taking. It 
then turns to the three behaviors that the committee selected for targeted inclusion in this 
report—alcohol use, tobacco use, and sexual behaviors—and their related health outcomes.  

As described in Chapter 1, the committee limited itself to three specific behaviors for this 
report given the limited time frame for the study. In general, these selections were based on (1) 
the prevalence of these behaviors among today’s adolescents, (2) the significant amount of data 
describing their demographic trends, and (3) the large number of peer-reviewed studies of 
evidence-based programs that have targeted these behaviors and outcomes. We selected sexual 
behavior because of the focus in the statement of task on the Teen Pregnancy Prevention (TPP) 
program; alcohol use because, like sexual behavior, it generally becomes socially acceptable or 
appropriate once a person reaches a particular age or developmental milestone; and tobacco use, 
because of the decades of research on primary and secondary prevention programs and 
interventions for nicotine addiction and tobacco-related diseases, which we believed would be 
informative to our task. We recognize, of course, that selecting only three behaviors resulted in 
excluding a number of highly prevalent risk behaviors from our in-depth review. We found this 
to be a particularly difficult decision with regard to violence, which encompasses a set of risk 
behaviors that are associated with some of the most common causes of morbidity and mortality 
among adolescents (CDC, 2019a) (see Box 3-1). It is also important to note that violent 
behaviors often co-occur with the three risk behaviors that are covered in this report. For 
example, violence in the form of bullying can lead to increased substance use behaviors, and 
sexual behavior under the influence of alcohol may result in violence in the form of sexual 
assault. We therefore highlight these connections between violence and our three focal behaviors 
where relevant.  

1Response to MyVoice survey question: “Describe what it would look like to live your best life.” See the 
discussion of the MyVoice methodology in Appendix B for more detail. 
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BOX 3-1 
How Violence Relates to This Report 

The adolescent risk behaviors that we selected for inclusion in this report are not an 
exhaustive list. In particular, we recognize that many forms of violence perpetration and 
victimization, including the use of firearms and other weapons, suicide attempts, bullying, 
cyberbullying, and dating violence, are prevalent and pervasive in the lives of today’s youth 
(CDC, 2019a).  

It is quite difficult for all young people living in the United States not to be impacted 
by the violence that surrounds them, whether personally or through media exposure. Violent 
behaviors not only threaten feelings of safety, but also can lead to a number of negative health 
outcomes, including injury, death by homicide or suicide, and psychological harm. Violence 
accounts for a large proportion of deaths among adolescents aged 10–19, and also leads to 
significant morbidity in the form of nonfatal violent injuries and psychosocial issues, including 
depression, anxiety, and post-traumatic stress disorder (PTSD) (Curtin et al., 2018). 
Furthermore, the psychological effects of violence that may occur in families and communities 
can leave adolescents significantly traumatized, fearful and/or desensitized (CDC, 2019a).  

Although it is not one of our three focal behaviors, violence is frequently cited in this 
report because of its impact on the social environment, particularly for marginalized groups, 
and its interrelatedness with substance use and sexual behavior. This interrelatedness also 
extends to prevention programming: establishing safe, inclusive, and equitable environments; 
engaging families and communities; and promoting social-emotional skills can improve 
outcomes in all of the areas on which this report focuses, thus helping young people thrive 
(David-Ferdon et al., 2016). 

For more information on violence and violence prevention, see the following relevant National 
Academies publications: 
 The Science of Adolescent Risk-Taking: Workshop Report (Institute of Medicine, 2011)
 Priorities for Research to Reduce the Threat of Firearm-Related Violence (Institute of

Medicine and National Research Council, 2013)
 The Evidence for Violence Prevention Across the Lifespan and Around the World:

Workshop Summary (Institute of Medicine and National Research Council, 2014)
 Preventing Bullying through Science, Policy, and Practice (NASEM, 2016)
 Community Violence as a Population Health Issue: Proceedings of a Workshop (NASEM,

2017) 
 Violence and Mental Health: Opportunities for Prevention and Early Detection:

Proceedings of a Workshop (NASEM, 2018a)

THE NATURE OF ADOLESCENT RISK TAKING  

Risk behavior tends to follow a typical trajectory: it is low in childhood, increases around 
puberty, peaks in late adolescence to early adulthood, and then decreases in adulthood (Romer, 
Reyna, and Satterthwaite, 2017). Researchers posit that risky adolescent behaviors reflect a gap 
between an adolescent’s biological and social maturity. Many studies have also found that 
adolescents’ decision-making processes differ in significant ways from those of adults. First, 
adolescents often underestimate risks and perceive greater potential benefits from risky behavior 
(Smith, Chein, and Steinberg, 2014). Second, while adults avoid risky behavior by engaging in 
gist-based reasoning (defined as reasoning based on intuitive reactions derived from education 
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and experiences), adolescents lack the experience to employ such reasoning (Reyna, 2012). 
Third, adolescents use emotion-based reasoning, meaning that rather than just weighing the risks, 
they also think about the social consequences of their decisions (Blakemore and Robbins, 2012). 
Finally, when adolescents do engage in risky behaviors, they often have a limited understanding 
of the possible consequences of their actions (van den Bos and Hertwig, 2017). 

Healthy Adolescent Risk Taking 

Risk is a general construct that is not confined to illicit or unsafe behaviors. Healthy risk 
taking involves socially acceptable and constructive risk behaviors, and as discussed previously, is 
considered a necessary and normative part of adolescence (Duell and Steinberg, 2019). These 
behaviors are risky because of the uncertainty of their potential outcomes rather than the severity of 
their potential costs, and engaging in healthy risk taking allows adolescents to learn, grow, and thrive.  

Researchers also refer to healthy risk taking as safe, positive, prosocial, or adaptive risk 
taking (Duell and Steinberg, 2019; Wood, Dawe, and Gullo, 2013). Such risk taking allows 
adolescents to explore and become more autonomous. Taking risks also enables adolescents to 
challenge the values, morals, and beliefs they were taught in order to develop their own identities 
separate from those of their parents, families, and peers. In addition, healthy risk taking gives 
adolescents the chance to practice making decisions; test out their new problem-solving skills; 
and develop realistic assessments of themselves, other people, and the world around them. In all 
five dimensions of optimal health discussed in Chapter 2 (O’Donnell, 2017), some degree of risk 
taking is necessary to promote positive health outcomes and prepare for adulthood (Duell and 
Steinberg, 2019). 

Duell and Steinberg (2019) propose three features that characterize healthy risks. First, 
healthy risks benefit adolescents’ well-being. Second, they carry mild potential costs compared 
with unhealthy risks. And third, they are generally socially acceptable. In this context, social 
acceptability refers to the views of adults rather than those of other adolescents; although the 
social acceptability of certain healthy risks may be controversial among adults, social acceptability 
in adolescence is often more strongly associated with peer culture and contextual influences.  

The following are examples of healthy risk taking within each of the five dimensions of 
optimal health: 

 Physical
- Participating in a team sport
- Trying a new food

 Emotional
- Reaching out for help
- Apologizing for a mistake

 Social
- Public speaking
- Asking someone out on a date

 Intellectual
- Enrolling in a challenging course
- Applying knowledge to a new situation

 Spiritual
- Experimenting with different values systems and identities
- Volunteering for a good cause
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Unhealthy Adolescent Risk Taking 
 
 In contrast to healthy risk taking, unhealthy risk taking encompasses behaviors that can 
result in adverse consequences that outweigh the potential gains and may delay or harm 
adolescents’ development. From childhood to adolescence, a significant increase occurs in such 
unhealthy risk-taking behaviors as substance abuse, smoking, violence, and unprotected sexual 
activity (Institute of Medicine, 2011). Not all adolescents engage in these behaviors often, 
although many experiment with them. Generally, research has found that serious problems tend 
to cluster in a small percentage of youth (Cross, Lotfipour, and Leslie, 2017). In addition, 
adolescents at highest risk for negative consequences often engage in multiple unhealthy risk 
behaviors, such as drug or alcohol use and unprotected sexual intercourse (Wu et al., 2010).  
 The following are examples of unhealthy adolescent risk taking within each of the five 
dimensions of optimal health: 
 
 Physical 

- Driving under the influence of alcohol 
- Engaging in sexual intercourse without protection 

 Emotional 
- Using coercion 
- Lying 

 Social 
- Provoking a physical fight 
- Bullying or cyberbullying 

 Intellectual 
- Cheating on a test 
- Skipping school 

 Spiritual 
- Engaging in behaviors that go against one’s ethical code 
- Doing something because of peer pressure rather than personal beliefs 

 
Characteristics of Adolescent Risk Taking 

 
 Although scientists have yet to reach consensus on what exactly drives adolescent risk 
taking, most agree on certain key components of adolescent risk behavior, including impulsivity, 
sensation seeking, self-regulation/impulse control, working memory, and response inhibition 
(Hartley and Somerville, 2015; Roditis et al., 2016). 
 Some of the most unhealthy adolescent risk behaviors are linked to impulsive traits that 
appear in early childhood. Higher levels of impulsivity in children as early as age 3 have been 
associated with drug use and aggressive behavior in adolescence (Romer, 2010). Similarly, 
sensation seeking, or the tendency to seek out new or thrilling experiences, can also lead to 
increased unhealthy risk-taking behavior (Duell and Steinberg, 2019).  

Self-regulation, also termed impulse control, denotes the process through which 
individuals effectively handle impulsivity and sensation seeking. Higher self-regulation is 
associated with fewer unhealthy risk-taking behaviors, including substance use and antisocial 
behavior, among middle school students (Fosco et al., 2013). Furthermore, research suggests that 
self-regulation skills can be improved by engaging in positive risk behaviors that require 
planning and impulse control (Wood, Dawe, and Gullo, 2013). Taken together, these findings 
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indicate that healthy risk taking can provide adolescents with important opportunities to practice 
self-regulatory skills, and thus narrow the developmental gap between sensation seeking and 
self-regulation during adolescence.  

Another component of adolescent risk behavior is working memory, or the capacity to 
temporarily store and manipulate a limited quantity of goal-relevant information in order to 
perform complex cognitive tasks (Murty, Calabro, and Luna, 2016). Working memory supports 
more goal-oriented versus impulsive actions because adolescents can use past risk-taking 
experiences to inform future behavior (Hofmann, Schmeichel, and Baddeley, 2012; Romer, 
Reyna, and Satterthwaite, 2017). In contrast, adolescents with worse working memory may be 
more likely to engage in unhealthy risk-taking behavior and may be less likely to incorporate 
learning from past experiences into their decision-making processes. 

Strongly related to working memory, response inhibition is the capacity to suppress a 
behavioral response in favor of one that is more appropriate or goal oriented. Research has found 
that lower response inhibition in adolescents is related to more unhealthy risk behaviors, 
including unsafe driving, early cigarette smoking, and alcohol use (Henges and Marczinski, 
2012; Mashhoon et al., 2018; Ross et al., 2015).  

Ultimately, adolescent risk-taking behavior is influenced by many complex and 
interacting variables, including aspects of brain development and biological processes, as well as 
proximal and distal contextual factors. In general, most theorists agree that risk taking during 
adolescence is normal, but that the key to healthy risk taking is to provide guidance in decision 
making and to encourage adolescents to engage in less dangerous and more constructive risks.  

Neurobiological Factors in Adolescent Risk Taking 

Advances in understanding of human brain development have yielded insights into why 
adolescents may be more predisposed to unhealthy risk taking relative to children or adults 
(Graber, Nichols, and Brooks-Gunn, 2010). At the onset of puberty, adolescent boys produce 
more testosterone, a hormone associated with sensation seeking and aggressive risk taking. For 
girls, increased testosterone is associated with the tendency to affiliate with peers who engage in 
unhealthy risk behaviors (Vermeersch et al., 2008). In line with more comprehensive, whole-
brain approaches, neuroscientists have begun to investigate how increases in these gonadal 
hormones at puberty may contribute to risk-taking behaviors during adolescence by altering 
neural responses to rewards (Braams et al., 2015). 

The hormonal changes that occur during puberty remodel the socioemotional network in 
the limbic and paralimbic areas of the brain. This network, which is particularly important for 
thrill seeking and sensitivity to rewards, develops more quickly and is more active during 
adolescence than during childhood or adulthood. In contrast, the cognitive-control network, 
which engages the prefrontal cortex, develops more slowly and continues to mature over the 
course of adolescence and into young adulthood. Studies have found that the competitive 
dynamic between these two networks is associated with numerous decision-making contexts, 
including drug use, social decision processing, moral judgments, and the valuation of alternative 
rewards and costs (Smith, Chein, and Steinberg, 2013).  

Context Matters: Social and Environmental Influences on Risk Taking 

While there are some developmental constants in terms of the neurocognitive and 
hormonal changes that take place during adolescence, these biological changes occur in the 
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broader socioecological contexts of the parents and family, peer groups, school, and the 
community (Bronfenbrenner, 1994). The following sections explore these contexts and how they 
can serve as either risk or protective factors. Many of these contexts are also highlighted in the 
youth perspectives in Box 3-2. 

BOX 3-2 
Youth Voices: What keeps you from living your best life, if anything? 

In a recent MyVoice survey, adolescents were asked about what, if anything, keeps 
them from living their best life (See Appendix B for more detail on the MyVoice 
methodology). The top 10 answers and illustrative quotes from the 867 respondents are shown 
in the figure below. Overall, youth overwhelmingly noted a lack of money as holding them 
back as well along with their own bad habits, behaviors, or self-doubt.  

SOURCE: Generated by the committee from data in the MyVoice (2019) report. 

Individual Influences 
Beyond the neurobiological developments that occur during adolescence, individual 

factors can protect against unhealthy risk taking. These include engagement in meaningful 
activities, life skills and social competence, positive personal traits, and future orientation (Judd, 
2019). Meaningful activities promote positive development, including the development of 
important skills. Life skills and social competence—encompassing social-emotional skills related 
to self-awareness, self-management, social awareness, and communication—help adolescents 
make positive choices, maintain healthy relationships, and promote their own well-being. 
Positive personal traits that are protective against unhealthy risk behaviors include an easy-going 
temperament, a sense of purpose, and a feeling of control over one’s environment. And future 
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orientation, or the ability to set future plans or goals, can also protect adolescents against 
unhealthy risk taking by making them more strategic in choosing risks that have the most 
potential benefit while posing the least threat to their future plans (Maslowsky et al., 2019).  

Parent and Family Influences  
A large proportion of U.S. children spend at least some part of their childhood or 

adolescence in a single-parent family, and an increasing number live with cohabiting, unmarried 
parents (Livingston, 2018). Generally, research suggests that adolescents who live in single-
parent families are more likely to engage in unhealthy risk behaviors and fare worse on a wide 
range of developmental outcomes relative to their counterparts in families with two biological 
parents (Langton and Berger, 2011). 

Adolescents model their own behavior on that of their family members, peers, and role 
models. Parents’ own risk-taking behavior therefore factors strongly into how adolescents 
engage with risky activities, which can be related to genetics and to aspects of early learning 
about substance use (Smit et al., 2018). In addition, exposure to various forms of stress during 
childhood is associated with later unhealthy risk taking (Institute of Medicine, 2011). Early 
stressors in the household, including physical and emotional abuse, emotional neglect, parental 
substance use, and exposure to family violence, are associated with poor health outcomes during 
adolescence, including drug use, addiction, and suicide. Adolescents who experience such 
stressors in childhood also tend to have more difficulty with emotion regulation, response 
inhibition, and executive functioning, and are more likely to fail school, to be excluded from 
prosocial groups, and to associate with peers who engage in substance use (Romer, 2010). 

Parents are often faced with difficult decisions as their children enter adolescence, as 
adolescents’ increasing autonomy from their parents and greater propensity for unhealthy risk 
taking requires a balance of both trust and behavioral monitoring. Parenting styles characterized 
by setting high expectations for behavior, establishing clear family rules, applying fair and 
consistent discipline, and engaging in age-appropriate supervision and monitoring can be 
protective against unhealthy risk-taking behaviors (Judd, 2019). 

As discussed in Chapter 2, adolescents frequently drift away from their parents and 
toward peer groups. Yet despite this trend, parents continue to play an important role in 
adolescents’ lives, although the changing nature of these relationships can have significant 
effects on risk taking and associated health outcomes (Tsai, Telzer, and Fuligni, 2013). Family 
connectedness, which refers to feelings of warmth, love, caring, and communication, is also a 
major protective factor against adolescent risk taking. Adolescents who feel family support and 
connection report a high degree of closeness with their parents and feelings of being understood, 
loved, and wanted (Sieving et al., 2017). 

Peer Influences  
Increasing involvement with peers is one of the primary features distinguishing 

adolescence from childhood. Research suggests that there are four modes of direct or indirect 
peer influence, which can operate independently or concurrently: (1) direct peer pressure, (2) 
peer influence through modeling, (3) influences through group norms, and (4) the creation of 
structured opportunities (Goliath and Pretorius, 2016; McWhirter et al., 2013).  

Numerous studies have shown that, in the presence of peers, adolescents prefer more 
immediate rewards and engage in more risky behaviors even when they are presented with the 
potential harms (Knoll et al., 2015; Smith, Chein, and Steinberg, 2014). In addition to peer 
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influence, adolescent peer groups congregate in new, often unsupervised contexts that can 
facilitate risk-taking behaviors (Institute of Medicine, 2011). 
 Peers also serve as adolescents’ primary source of information about social norms. Peers 
socialize one another to norms in two ways: by modeling behavior and by reinforcing behavior 
in other people (Albert, Chein, and Steinberg, 2013). This influence can have both positive and 
negative effects on risk taking. For instance, teenagers who believe that their peers disapprove of 
having sex are less likely to become sexually active, whereas teenagers who believe their peers 
are having sex are more likely to become sexually active (Warner et al., 2011). 
 In a similar vein, risk taking also relates to the traits adolescents seek in their friends. For 
instance, adolescents prone to sensation seeking often gravitate toward peers with the same 
interests. Likewise, adolescents who lack social skills or social competence may incur a negative 
reputation, which may lead them to peers who share the same deficits and reinforce negative 
social pressures (Institute of Medicine, 2011).  

Peer conflict and exclusion are also associated with increased unhealthy risk-taking 
behavior (Falk et al., 2014; Peake et al., 2013; Telzer et al., 2015). Blakemore (2018) suggests 
that because adolescents are fundamentally motivated to prevent social rejection by their peers, 
they may engage in unhealthy risk behaviors that have adverse health or disciplinary 
consequences. Adolescents may therefore seek and engage in behaviors that adults view as 
unhealthy risks in order to win peer approval, or at the very least to avoid peer rejection 
(Maslowsky et al., 2019). 
 
School Influences  

School connectedness, which refers to adolescents’ beliefs that adults and peers in the 
school care about them, is an important protective factor for a range of risk behaviors, including 
early sexual initiation; alcohol, tobacco, and other drug use; and violence (CDC, 2018a). Schools 
can foster school connectedness by establishing positive norms, providing clear expectations for 
behavior, and fostering physical and psychological safety for all students (Thapa et al., 2013). 
 Another important protective factor is positive school climate, which refers to whether 
adolescents feel that the school environment promotes and encourages connectedness and 
support. Characteristics of a positive school climate include having high expectations for student 
academics, behavior, and responsibility; using proactive classroom management strategies; 
employing interactive teaching and cooperative learning styles; consistently acknowledging all 
students and recognizing good work; and allowing students to express themselves in school 
activities and class management (Judd, 2019). 
 Adolescents need opportunities to engage as learners, leaders, team members, and 
workers. For this reason, in-school or after-school programs can offer healthy alternatives to 
unhealthy risk behavior. In addition, such programs and interventions delivered in and after 
school may be specifically oriented toward the prevention or reduction of unhealthy risk taking, 
as in the case of drug prevention and sexual education (CDC, 2018a).  
 Youth–adult connectedness is also essential for adolescent health and well-being. 
Teachers and coaches can have important influences on adolescents’ goals, which are strongly 
associated with risk-taking behavior. Research shows that close, positive relationships with 
caring adults outside of the family can protect adolescents from a range of poor health outcomes 
and promote positive youth development (Sieving et al., 2017).  
 Finally, parental engagement in schools can be protective against unhealthy risk taking. 
Research has found that it reduces the likelihood that adolescents will engage in such unhealthy 
risk behaviors as alcohol use, tobacco use, and unprotected sexual activity. In addition, parental 
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engagement is associated with better student behavior, higher academic achievement, and 
enhanced social skills (CDC, 2018a). 
 
Community Influences  
 Structural (e.g., poverty) and social (e.g., norms) characteristics of neighborhoods can 
shape adolescent risk taking (Leventhal, Dupéré, and Brooks-Gunn, 2009). Neighborhood or 
community risk factors for unhealthy adolescent risk behaviors include the availability of drugs 
or firearms, extreme poverty, community disorganization, and low neighborhood attachment. On 
the other hand, neighborhood resources and opportunities can protect against unhealthy risk 
taking by increasing structures and supports, particularly for at-risk youth (Holmes et al., 2019).  
 In particular, access to high-quality, teen-friendly health care can reduce, prevent, and 
mitigate the effects of unhealthy risk behaviors. Adolescents need medical, dental, and 
behavioral health services with health care providers who respect and understand their particular 
needs. In addition, health care that is teen-friendly, culturally competent, affordable, convenient, 
and confidential can promote adolescent autonomy (U.S. Department of Health and Human 
Services, 2018a). 
 Beyond improving health services, local, state, and federal governments can take 
additional measures to discourage unhealthy risk behaviors among adolescents. One successful 
example is graduated driver’s licensing laws, which have been associated with a 42 percent 
reduction in the nationwide rate of crashes involving 16-year-olds (Institute of Medicine, 2011). 
Accordingly, similar legislative measures, such as raising the minimum age for smoking and 
drinking and providing free and easier access to contraception, may also help to mitigate 
unhealthy adolescent risk taking (Catalano et al., 2012). 
 
Technological Influences  
 The rapid rise of new technologies has vastly expanded the ways in which adolescents 
interact and spend their time. Social media are one of the primary ways in which teenagers 
engage with technology. Studies have found that social media can have a substantial influence on 
adolescents’ social norms, as they involve simple, fast, and quantifiable measures of peer 
endorsement (e.g., “Likes”) (Sherman et al., 2016). In addition to social media, teenagers use 
technology in a variety of other ways such as texting, gaming, streaming, and recording, all of 
which can facilitate adolescent risk behaviors. For instance, text messaging while driving is 
widely recognized as an unhealthy risk behavior, making it difficult to react during a potential 
crash (Gershon et al., 2017; Lee et al., 2014). In contrast, technology can also facilitate healthy 
risk taking, as in the case of assistive and interactive digital media and social media platforms, 
which can help youth learn new information, find and communicate with similar peers, and 
engage with broader social support networks (O’Dea and Campbell, 2011; O’Keeffe and Clarke-
Pearson, 2011; Odom et al., 2015). 
 

ALCOHOL USE, TOBACCO USE, AND SEXUAL BEHAVIOR: TRENDS AND 
INFLUENCES 

 
 As stated in Chapter 1, the committee was charged with identifying the risk behaviors 
and outcomes to review for this report. This section describes the demographic trends and social 
and environmental factors associated with the three adolescent risk behaviors selected by the 
committee—alcohol use, tobacco use, and sexual behavior—as well as their related adverse 
health outcomes. 
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Data Sources 

Data on health outcomes in this section come from various federal data sources, including 
the Centers for Disease Control and Prevention’s (CDC’s) surveillance systems, the U.S. 
Department of Transportation (DOT), and the National Survey of Family Growth (NSFG). To 
evaluate trends in risk behavior in the above three areas, we decided to use data from the Youth 
Risk Behavior Survey (YRBS). 

The Youth Risk Behavior Surveillance System (YRBSS) was established in 1990 to 
monitor the prevalence of a variety of health behaviors among U.S. adolescents that are 
associated with later morbidity and mortality outcomes (CDC, 2018b). Every 2 years since 1991, 
the Youth Risk Behavior Survey (YRBS) has been administered to a nationally representative, 
cross-sectional sample of in-school adolescents in the 9th through 12th grades. Approximately 
15,000 youth participated in the most recent survey, in 2017, and move than 4.4 million have 
participated since 1991.  

The YRBS has a number of strengths for the purposes of this study. First, it provides 
information on all three behaviors of interest (alcohol use, tobacco use, and sexual behavior) among 
the same population of adolescents. None of the other datasets we considered included all of these 
behaviors. Second, the YRBS has been conducted consistently since 1991, whereas other surveys 
either lack similar longevity (e.g., the National Youth Tobacco Survey [NYTS]) or may present 
results from aggregated time intervals (e.g., the NSFG). Finally, a major strength of the YRBS is 
the way in which items have been updated or added to reflect changing behavior trends (e.g., use of 
e-cigarettes, cyberbullying) and diverse populations (e.g., LGBTQ youth) (see Figure 3-1).  

FIGURE 3-1 Items on the Youth Risk Behavior Survey (YRBS) have been updated or added to 
reflect changes in behaviors and diverse populations over time. 
SOURCE: Generated by the committee using documentation of the YRBS questionnaires (CDC, 
2018c). 

At the same time, as with all datasets, the YRBS has critical limitations that necessitate 
caution when interpreting its results for the broader U.S. adolescent population. First and 
foremost, the YRBS only includes in-school youth. This is a serious limitation when one is 
examining behavior trends, since research shows that youth who are not in school (e.g., dropped 
out, incarcerated, homeless) have the highest incidence of risk behaviors and related adverse 
health outcomes (Edidin et al., 2012; Odgers, Robins, and Russell, 2010; Tolou-Shams et al., 
2019). Although the CDC estimates that out-of-school youth represent only 3.4 percent of the 
adolescent population, recent research using data from the National Center for Education 
Statistics suggests that this figure could be as high as 10.1 percent (Brener et al., 2013; King, 
Marino, and Barry, 2018). It is also important to note that the reasons these adolescents are not in 
school may be related to these risk behaviors. For example, pregnant or parenting teens are more 
likely to drop out of school (Freudenberg and Ruglis, 2007; Wilson et al., 2011). In addition, 
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substance use or violence in or around school can lead to suspensions, expulsions, and/or 
juvenile justice involvement (Heitzeg, 2009). Importantly, marginalized youth, particularly 
racially/ethnically diverse adolescents, are more likely to experience all of these outcomes 
(Heitzeg, 2009; Kearney and Levine, 2012).2  

Similarly, the context in which surveys are administered can affect how participants 
respond. There is conflicting evidence in the literature regarding the ideal survey setting and 
mode for asking sensitive behavior questions of adolescents. For example, a study conducted by 
the CDC in 2004 examined differences in YRBS behavior prevalence estimates by setting 
(school vs. home) and mode (paper-and-pencil instrument [PAPI] or computer-assisted self-
interview [CASI]; Brener et al., 2006). Results showed that for the majority of YRBS items, 
including questions about alcohol use and sexual behavior, students who completed the survey in 
school were more likely to report sensitive behaviors than were those who completed the survey 
at home. There were fewer differences by survey administration mode; however, those in the 
CASI condition were more likely to report lifetime alcohol use, current alcohol use, and cigarette 
smoking before age 13 compared with those in the PAPI condition. Given the relatively few 
significant differences by mode, the CDC continued using PAPI surveys in school settings 
because of the relatively greater cost and complexity of CASI administration (Brener et al., 
2013).  

In 2008, the CDC conducted another study in which students completed the YRBS using 
(1) a PAPI in school, (2) a web-based survey in school, or (3) a web-based survey “on your own” 
(Eaton et al., 2010). The PAPI and web-based surveys that were administered in schools showed 
similar results (Eaton et al., 2010), but more data were missing from the web-based surveys 
(Denniston et al., 2010). In addition, the in-school web-based survey was found to compromise 
perceived anonymity and both perceived and actual privacy (Denniston et al., 2010). Finally, the 
response rate was very low among those in the web-based “on your own” condition (Denniston 
et al., 2010; Eaton et al., 2010). As a result, the CDC has continued to administer the YRBS in 
schools using the PAPI mode (Brener et al., 2013). 

However, recent research suggests that a computer-based mode may be more appropriate 
for contemporary surveys. A 2015 meta-analysis found that computer-based surveys led to 
increased response rates to questions about sensitive behaviors among both adolescents and 
adults (Gnambs and Kaspar, 2015). In addition, there was a significant time trend, with 
computerized surveys yielding lower response rates in the late 1990s and early 2000s but higher 
response rates in more recent years, a finding that may be attributable to the overall increase in 
the use of web-based surveys and widespread access to technology (Gnambs and Kaspar, 2015). 
Accordingly, further research is needed to understand whether the ideal setting and survey mode 
for the YRBS have changed within the last decade.  

It is also important to note that while YRBS questions have been added or changed over 
time to reflect more current behavior trends and populations, some questions, particularly those 
related to sexual behavior, are still ambiguous and exclusive of diverse populations. For 
example, the first question in the sexual behavior section asks respondents whether they have 
ever had “sexual intercourse” without defining this term (CDC, 2018c). Therefore, youth may 
interpret this term to include vaginal sex only, or other types of sexual contact as well, including 

2Because of limited reporting, we are unable to present data for all health behaviors and outcomes for all 
racial/ethnic groups. This is the case in particular for smaller racial/ethnic groups, where small sample sizes required 
data suppression. In addition, racial/ethnic groups are often defined differently across surveys and over time (e.g., 
Native Hawaiian/Pacific Islander vs. Asian/Pacific Islander), making them more difficult to compare. 
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oral and anal sex (Peck et al., 2016; Sanders and Reinisch, 1999). This is a particularly salient 
limitation for LGBTQ youth, who may not engage in penile–vaginal intercourse.  

Moreover, the subsequent sexual behavior questions present sexual intercourse in a 
heteronormative way. For example, questions about protection and contraceptive methods are 
written implicitly and explicitly with pregnancy as the targeted outcome (CDC, 2018c). This is a 
significant limitation of the YRBS for both heterosexual and LGBTQ youth, since, like vaginal 
sex, oral and anal sex can also lead to sexually transmitted infections (STIs). By contrast, the 
NSFG asks more specific questions about each type of sexual behavior in a similar age group, 
which (1) allows for greater precision of the prevalence estimates for each behavior, (2) is more 
inclusive of diverse behaviors and populations, and (3) provides a better understanding of 
sequences of sexual behavior initiation.3 

Other caveats to the national YRBS data need to be considered when interpreting the 
behavior trends presented in this report. First, the YRBS trends presented in this chapter 
represent only high school students (approximately 14–18 years old). Although the YRBS is 
conducted with middle school students in certain sites, these data cannot be analyzed to produce 
nationally representative estimates (Brener et al., 2013). As mentioned in Chapter 1, although the 
NYTS and the Monitoring the Future (MTF) survey include middle school students, these 
surveys report only on substance use. However, the national high school YRBS does include 
items that ask about experiences before age 13 for each of our behaviors of interest, and therefore 
serve as a proxy for the prevalence of these behaviors during early adolescence in this report.  

Additionally, although schools that participate in the national YRBS are generally not 
permitted to modify the standard 89-item questionnaire,4 there are two exceptions to this rule 
(Brener, 2019).5 First, many states and localities conduct their own YRBS, for which they have 
the option of modifying the standard questionnaire within certain parameters (Brener et al., 
2013). These data are generally presented separately from the national data; however, if a school 
is selected into both the national sample and a state/local YRBS sample, the survey is conducted 
only once (Brener, 2019). In these cases, whether the national or state/local questionnaire is used 
for the national dataset is dependent on whether the survey is administered by the national 
contractor or a state/local agency (Brener, 2019). In 2017, for example, 16 of the 144 schools 
participating in the national survey provided data from a modified state/local questionnaire for 
the national dataset (Brener, 2019). As a result, the national dataset may be missing information 
on certain behaviors if the state/local surveys excluded the corresponding items. 

The second exception to this rule, although much more rare, occurs when a school or 
state that is selected into the national sampling frame refuses to participate unless the 
questionnaire is modified (Brener, 2019). In 2017, this occurred when two schools required that 
the sexual behavior questions be removed from the survey as a condition of their participation 
(Brener, 2019). In these scenarios, specific items may not have been asked of a large number of 
students, which could lead to biased results at the national level. As a result of these limitations, 
the demographic trends presented in this chapter should be interpreted with caution. 

 
 
 

                                                 
3See Appendix C for a table that compares the wording of sexual behavior items in the YRBS and NSFG. 
4Five to 11 additional questions are added to the standard, national YRBS questionnaire each cycle, and 

these items generally cover topics that are not covered by the priority health-risk behavior categories (e.g., sun 
protection) (Brener et al., 2013). 

5Brener, N. (2019). Personal communication. 
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Alcohol Use in Adolescence 

Trends 
According to the 2017 YRBS, 60.4 percent of U.S. high school students have had at least 

one drink of alcohol on at least one day during their life, compared with 86.1 percent in 1991 
(Kann et al., 2018). Trends in current alcohol use, defined as any use in the past 30 days, are 
similar, with 50.8 percent of students reporting current alcohol use in 1991 compared with 29.8 
percent in 2017 (Kann et al., 2018). Furthermore, early adolescent alcohol use (before age 13) 
decreased by more than half, from 32.7 percent in 1991 to 15.5 percent in 2017 (Kann et al., 
2018) (see Figure 3-2). 

FIGURE 3-2 Adolescent alcohol use has declined since 1991. 
SOURCE: Generated by the committee using Youth Risk Behavior Survey data (CDC, 2019b). 

Underage drinking is associated with many adverse health outcomes, including school 
and social problems, violence, arrest, unintentional injuries, sexual assault, substance use 
disorders, and death (Harding et al., 2016; National Research Council and Institute of Medicine, 
2004). Heavy alcohol use in adolescence is also neurotoxic to the brain. Alcohol misuse is 
associated with dysfunction in brain regions underlying impulse control, reward processing, and 
executive function (Adger Jr. and Saha, 2013). In addition, adolescent alcohol use may increase 
the risk of developing an alcohol use disorder in early adulthood by altering neural functioning 
related to rewards (Squeglia et al., 2014). 

Alcohol use does not vary significantly by biological sex, but it does vary by race and 
ethnicity (Kann et al., 2018; NASEM, 2019). In 2017, Asian adolescents reported the lowest 
rates of current alcohol use (12.2%), followed by black/African American (20.8%), Native 
Hawaiian/Pacific Islander (26.8%), Hispanic/Latino (31.3%), American Indian/Alaska Native 
(31.8%), and white (32.4%) youth (CDC, 2019b; Kann et al., 2018) (see Figure 3-3). 

http://www.nap.edu/25552


Promoting Positive Adolescent Health Behaviors and Outcomes: Thriving in the 21st Century

Copyright National Academy of Sciences. All rights reserved.

Prepublication copy, uncorrected proofs 

3-14 

FIGURE 3-3 Percentages of students who currently drink alcohol were lowest among Asians 
and blacks/African Americans, 1991–2017.  
NOTE: Racial/ethnic groups and labels vary by source. 
SOURCE: Generated by the committee using Youth Risk Behavior Survey data (CDC, 2019b). 

Early initiation of alcohol use is a risk factor for a number of adverse consequences. 
Substance use before age 15 is the most significant predictor of substance dependencies and 
abuse in late adolescence and adulthood (Lopez-Quintero et al., 2011; U.S. Department of Health 
and Human Services, 2017a). Additionally, adolescents who start drinking before age 15 are four 
times more likely to meet criteria for alcohol dependence at some point in their lives (U.S. 
Department of Health and Human Services, 2017b). However, statistics on early initiation of 
alcohol are promising. In 2017, 15.5 percent of high school students reported that they had had 
their first drink of alcohol (other than a few sips) before age 13, compared with 32.7 percent in 
1991 (Kann et al., 2018) (see Figure 3-2). 

Adolescents who do drink tend to do so less often than adults, yet they are more likely to 
consume higher quantities of alcohol per occasion (Chung et al., 2018). Underage drinkers aged 
12–20 typically consume four to five drinks per occasion, nearly double the average of two to 
three drinks among adults over age 25 (U.S. Department of Health and Human Services, 2017a). 
Binge drinking, defined as having five or more drinks on one occasion for males and four or 
more drinks on one occasion for females, is the most dangerous way adolescents consume 
alcohol. Extreme binge drinking is defined as having ten or more drinks on a single occasion.  

The onset of binge drinking and binge drinking episodes typically occurs in early to mid-
adolescence (i.e., ages 12 to 16). Early substance use and rapid progression from first drink to 
first intoxication are both predictors of binge drinking (Chung, 2018). According to the 2017 
YRBS, 13.5 percent of American high school students had engaged in binge drinking during the 
30 days before the survey. Nationally, 4.4 percent of students reported that they had consumed 
ten or more alcoholic drinks in a row within a couple of hours during the 30 days before the 
survey. Between 2013 and 2017, there was a noteworthy decrease (6.1% to 4.4%) in the overall 
prevalence of reporting consumption of ten or more drinks in a row (Kann et al., 2018). 

Substantial research has identified and examined the acute health effects of binge 
drinking, which include alcohol poisoning, alcohol-related blackouts and injury, car crashes and 
fatalities, physical and sexual assault, unprotected sexual behavior, and problems at school or 
work (Hingson and White, 2014; Siqueira and Smith, 2015). The long-term effects of alcohol 
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consumption include an increased risk for heart disease, brain shrinkage, dementia, stroke, liver 
damage, pancreatitis, lung disease, bone loss, and multiple types of cancer.  
 Driving under the influence of alcohol is a particular concern with respect to adolescents’ 
alcohol use. Unintentional injuries represent the leading cause of deaths among adolescents 
overall,6 and more than half of these deaths result from motor vehicle crashes (CDC, 2019c). The 
risk is highest among those aged 16–19: in 2017, 2,364 adolescents in this age group died as a 
result of a motor vehicle crash, and about 300,000 were treated for injuries due to crashes in 
emergency departments (CDC, 2019d). 
 Driving under the influence of alcohol and riding with a driver who is under the influence 
significantly increase the risk of road crashes (Markkula, Härkänen, and Raitasalo, 2019). 
Drivers are considered to be alcohol impaired when their blood alcohol concentration (BAC) is 
0.08 grams per deciliter or greater. Despite declines since 1994, the most recent data from 2017 
show that approximately 19 percent of all teen driver fatalities were among those with a BAC 
over 0.08 g/dl (U.S. Department of Transportation, 2019) (see Figure 3-4). 
 

 
FIGURE 3-4 Proportion of fatal motor vehicle crashes involving a teen driver with a blood 
alcohol concentration (BAC) greater than or equal to 0.08 g/dl, 1994–2017. 
NOTE: Data from the U.S. Department of Transportation were not disaggregated by biological 
sex or race/ethnicity. 
SOURCE: Generated by the committee using data from Young Driver Safety Fact Sheets (U.S. 
Department of Transportation, 2019). 
 
Social and Environmental Influences 
 Families play a major role in the development of alcohol-related problems during 
adolescence. Parental alcohol abuse is a risk factor for adolescent alcohol abuse. Parenting 
practices including lack of monitoring or supervision of youth, permissive attitudes toward drug 
use, unclear expectations of youth behavior, and no or rare rewarding of positive behavior are 
also risk factors for the development of substance abuse problems during adolescence (U.S. 
Department of Health and Human Services, 2016b). 
 Equally influential for underage drinking are peer substance use and peer pressure. In 
particular, selection of peers who engage in binge drinking has been associated with early 

                                                 
6Although unintentional injury is the overall leading cause of death in the population aged 10–19, this is not 

true for all racial/ethnic subgroups. In every year since 1999, homicide has represented the leading cause of death 
among black/African American adolescents, and since 2016, suicide has surpassed unintentional injury as the 
leading cause of death among Asian/Pacific Islander youth (CDC, 2019c). 
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initiation and increased frequency of substance use (U.S. Department of Health and Human 
Services, 2016b). Other social mechanisms that may contribute to high-volume alcohol 
consumption include peers providing access to alcohol and peer norms that are favorable to 
binge-drinking behavior (Chung et al., 2018). 

Patterns of community use can also predict individual substance use by adolescents. Rates 
of underage drinking are higher in communities in which alcohol is less expensive and more 
easily obtainable (U.S. Department of Health and Human Services, 2016b). Factors associated 
with where an adolescent chooses to drink, including the level of supervision, privacy, safety, and 
remoteness, can also impact an adolescent’s drinking behavior over time (Chung et al., 2018). 

Teenagers are bombarded by positive portrayals of alcohol in the media. Television, 
movies, and the Internet frequently show alcohol’s positive social effects while avoiding its 
negative effects. Frequent exposure to alcohol advertising, particularly when these 
advertisements are targeted specifically at teenagers, contributes to social norms around 
underage drinking (Meisel and Colder, 2019). Furthermore, many studies have shown that media 
exposure, including portrayals of teenagers drinking on television, can increase adolescents’ 
experimentation with alcohol (Moreno and Whitehill, 2014; Smith and Foxcroft, 2009). 

Industry, local, state, and federal alcohol policies also influence adolescent alcohol 
consumption. In the United States, stronger state alcohol policies and taxes are associated with 
decreased alcohol consumption among underage youth. In addition, comprehensive and stringent 
local alcohol control policies and enforcement have been associated with lower levels of youth 
binge drinking (Paschall, Lipperman-Kreda, and Grube, 2014).  

Tobacco Use in Adolescence 

Trends 
Smoking is the leading cause of preventable death in the United States. Worldwide, 

tobacco use causes more than 7 million deaths each year, and it is responsible for more than 
480,000 deaths annually in the United States, including more than 41,000 deaths resulting from 
exposure to secondhand smoke (U.S. Department of Health and Human Services, 2014; World 
Health Organization, 2017). In addition, more than 16 million Americans are living with a 
disease caused by smoking (U.S. Department of Health and Human Services, 2014). On average, 
smokers die at least 10 years earlier than nonsmokers (Jha et al., 2013), and according to the U.S. 
Surgeon General, if smoking continues at the current rate among U.S. youth, 5.6 million of 
today’s Americans under age 18 are expected to die prematurely from a smoking-related illness 
(U.S. Department of Health and Human Services, 2014). 

Tobacco use among adolescents is related to a number of negative health outcomes. 
Youth smoking is strongly associated with depression, anxiety, and stress, such that smoking 
may precede or develop as a result of these mental and emotional health problems. Youth 
smoking can also lead to increased respiratory illnesses, decreased physical fitness, and 
detrimental effects on lung growth and function (U.S. Department of Health and Human 
Services, 2012). If continued into adulthood, smoking can lead to disease and disability in nearly 
every organ of the body. Indeed, the major causes of excess mortality among smokers are 
diseases that are related to smoking, including cancer, respiratory disease, and vascular disease 
(U.S. Department of Health and Human Services, 2014). 

Use of tobacco product typically begins during adolescence, with nearly 9 of 10 cigarette 
smokers trying their first cigarette by age 18 (U.S. Department of Health and Human Services, 
2014). Fortunately, combustible cigarette use among youth has been decreasing over the last 20 
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years. The YRBSS has documented a significant decrease in the prevalence of having ever tried 
a cigarette between 1991 (70.1%) and 2017 (28.9%; Kann et al., 2018) (see Figure 3-5). 
 

 
FIGURE 3-5 Cigarette use among high schoolers has decreased significantly since 1999. 
NOTES: The Youth Risk Behavior Survey asked about cigarette use before age 13 only in 2017 
(9.5%; Kann et al., 2018). See Figure 3-6 below for data from the National Youth Tobacco 
Survey on trends in cigarette use for middle school students.  
SOURCE: Generated by the committee using Youth Risk Behavior Survey data (CDC, 2019b). 
 

However, overall tobacco use has been increasing. According to the NYTS, 7.2 percent 
of middle school students and 27.1 percent of high school students reported current use of any 
tobacco product (past 30 days) in 2018, compared with 6.5 percent of middle school students and 
22.9 percent of high school students in 2013 (Arrazola et al., 2014; Gentzke et al., 2019).7  

This increase in adolescent tobacco use is most notably related to electronic vapor 
products, including e-cigarettes, e-cigars, e-pipes, vape pipes, vaping pens, e-hookahs, and 
hookah pens. E-cigarettes entered the U.S. marketplace in 2006 as an alternative to cigarettes 
(U.S. Department of Health and Human Services, 2016a; Cahn and Siegel, 2011). By 2014, e-
cigarettes were the most commonly used tobacco product among U.S. youth, and their use in this 
population has continued to increase (U.S. Department of Health and Human Services, 2016a); 
in 2018, 20.8 percent of high school and 4.9 percent of middle school students reported current 
e-cigarette use, compared to 1.5 percent and 0.6 percent, respectively, in 2011 (Gentzke et al., 
2019) (see Figure 3-6). Given concerns about health, nicotine exposure, nicotine dependence, 
and the transition to combustible tobacco products, the U.S. Surgeon General and the Food and 
Drug Administration (FDA) commissioner have declared e-cigarette use among youth to be a 
public health epidemic (U.S. Department of Health and Human Services, 2018b; U.S. Food and 
Drug Administration, 2018a). 
 

                                                 
7Trends in current tobacco and e-cigarette use are from the NYTS because this survey provides the most 

up-to-date information on the rapidly growing e-cigarette epidemic. 
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FIGURE 3-6 E-cigarette use among adolescents increased dramatically in 2018.  
SOURCE: Generated by the committee using National Youth Tobacco Survey data, as presented 
by Gentzke et al. (2019), Jamal et al. (2017), and U.S. Department of Health and Human 
Services (2016a). 

Current e-cigarette use varies by biological sex and race/ethnicity. In 2018, current use 
was higher for males in both high school (22.6%) and middle school (5.1%) compared with their 
female peers (18.8% and 4.9%, respectively). With respect to race/ethnicity, more white high 
schoolers reported current e-cigarette use (26.8%) compared with their black (7.5%) and 
Hispanic (14.8%) counterparts. However, current e-cigarette use among middle schoolers was 
highest among Hispanic (6.6%) compared with white (4.9%) and black (3.0%) students (Gentzke 
et al., 2019) (see Figure 3-7). Among modern e-cigarette devices, the most well-known is JUUL, 
which was first introduced in 2015 and has quickly become the most common device used by 
youth because of its sleek design, user-friendly function, desirable flavors, and ability to be used 
discreetly (Fadus, Smith, and Squeglia, 2019; Kavuluru et al., 2019; Willett et al., 2019). 

FIGURE 3-7 E-cigarette use in the past 30 days was highest among males and lowest among 
black adolescents in 2018.  
NOTES: Data for other specific racial/ethnic populations were not available in this source.  
“Other race” was excluded because (1) middle school data are not available, and (2) the 
significant heterogeneity of this group limits the conclusions that can be drawn. 
SOURCE: Generated by the committee using National Youth Tobacco Survey data, as presented 
by Gentzke et al. (2019). 

Adolescent perceptions of the health risks associated with e-cigarettes can affect their 
use. In general, research shows that the main factors accounting for why adolescents are more 
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susceptible than other groups to initiating use of tobacco products are flavors; marketing; social 
pressures; and the belief that alternative tobacco products, such as e-cigarettes, are not harmful 
(Ambrose et al., 2014; Amrock, Lee, and Weitzman, 2016; Cooper et al., 2016; Gorukanti et al., 
2017; Harrell et al., 2017; Hebert et al., 2017; McKelvey, Baiocchi, and Halpern-Felsher, 2018; 
Meyers, Delucchi, and Halpern-Felsher, 2017; Nguyen, McKelvey, and Halpern-Felsher, 2019; 
Pepper, Ribisl, and Brewer, 2016; Roditis et al., 2016; Schaefer, Adams, and Haas, 2013). 

As opposed to many adult smokers, a large percentage of youth who have used e-
cigarettes have never tried traditional cigarettes (Hughes et al., 2015). Additionally, e-cigarettes 
drive many adolescents to become dual or poly tobacco product users. Among adolescent e-
cigarette users, 75 percent reported concurrent use of other forms of tobacco (Anand et al., 
2015). This is important because youth who use multiple tobacco products have been found to be 
at higher risk for developing nicotine dependence and continuing tobacco use into adulthood 
(U.S. Department of Health and Human Services, 2012).  

E-cigarette vapor contains many of the same harmful toxins as traditional cigarettes 
(NASEM, 2018b). However, the safety and long-term effects of e-cigarettes are still vague. The 
CDC and FDA, along with state and local health departments and other partners from the health 
sector, are currently responding to a national outbreak of e-cigarette, or vaping, product use–
associated lung injuries (EVALI). Current evidence suggests that EVALI may be associated with 
THC-containing products. This outbreak aside, however, the CDC reiterates that e-cigarette, or 
vaping, products should never be used by youth (CDC, 2019e). 

Social and Environmental Influences 
Risk factors associated with cigarette use include risk perceptions, social influences from 

family and friends, and individual affective characteristics such as depression and sensation 
seeking (Wellman et al., 2016). A recent study found that the most common trends in 
characteristics of adolescent e-cigarette users are being male, older age, having more pocket 
money, and having peers who smoke (Perikleous et al., 2018). 

Parental influences are strongly related to adolescent tobacco use. Young people may be 
more likely to use tobacco products if one of their parents uses cigarettes or smokeless tobacco 
products (Vassoler and Sadri-Vakili, 2014). Lack of support or involvement from parents is also 
associated with youth tobacco use (U.S. Department of Health and Human Services, 2012, 2016a). 

Adolescents are more also likely to use tobacco products if they see peers using these 
products, and are more motivated to participate in social smoking compared with adult smokers 
(Bonilha et al., 2013). There is also concern that e-cigarette use may renormalize a smoking 
culture among young people, subverting decades of antismoking efforts (Bell and Keane, 2014; 
Kandel and Kandel, 2015; Stanwick, 2015). 

Just as the media play an enormous role in underage drinking, they portray tobacco use as 
normative. Manufacturers and retailers of tobacco products market aggressively to youth through 
the Internet, social media, television, radio, event sponsorship, celebrity placement, and strategic 
positioning in convenience stores (Cobb, Brookover, and Cobb, 2015; de Andrade, Hastings, and 
Angus, 2013; Grana and Ling, 2014). In particular, much of the rise in the popularity of e-
cigarettes has stemmed from innovative advertising campaigns that target adolescents through 
social media (Jackler et al., 2019; Mantey et al., 2016). An analysis of e-cigarette retail websites 
and marketing and promotional campaigns revealed recurrent appeals to adolescents, such as use 
by celebrities, feature cartoons, and sexual appeal (Grana and Ling, 2014).  

The active enforcement of youth access laws is critical to preventing adolescent tobacco 
use. E-cigarettes are illegal to purchase under the age of 18, and even 21 in many states (Morain 
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and Malek, 2017; Murthy, 2017; Wang et al., 2014). However, youth frequently report 
purchasing these devices from retail locations in person as well as online (Mantey et al., 2019; 
Meyers, Delucchi, and Halpern-Felsher, 2017). As of November 2018, a new FDA regulation 
requires stronger age verifications for online sales of e-cigarettes, as well as the removal of e-
cigarette products from the market that are marketed to children or are appealing to youth (U.S. 
Food and Drug Administration, 2018b). 
   

Sexual Behavior in Adolescence 
 
Trends 
 First sexual intercourse, or sexual debut, is an important milestone in sexual and human 
development. While there appear to be no consistent negative consequences of protected and 
consensual intercourse between adolescents, the empirical literature reflects broad consensus that 
earlier age of first intercourse is associated with a higher risk of not using contraception, not 
using barrier methods of protection against STIs, and higher rates of unintended pregnancy and 
STIs (Burke, Nic Gabhainn, and Kelly, 2018; Santelli et al., 2017).  

The prevalence of sexual intercourse among adolescents has decreased overall since 1991 
(CDC, 2019b) (see Figure 3-8).8 According to the YRBS, the percentage of 9th- through 12th-
grade students who reported ever having sexual intercourse decreased from 54.1 percent in 1991 
to 39.5 percent in 2017 (CDC, 2019b). In the same time period, the percentage who first had 
sexual intercourse before age 13 decreased from 10.2 percent to 3.4 percent. Among those 
reporting sexual experience, the percentage who were currently sexually active (in the past 3 
months) also decreased overall, from 37.5 percent to 28.7 percent, and the percentage who had 
had sexual intercourse with four or more people in their lifetimes decreased from 18.7 percent to 
9.7 percent. These decreasing trends were consistent by both biological sex and race/ethnicity. 

 

 
FIGURE 3-8 Sexual behaviors among adolescents decreased from 1991 to 2017. 
SOURCE: Generated by the committee using Youth Risk Behavior Survey data (CDC, 2019b). 
  

Research has shown that those who engage in vaginal sex at an earlier age also have more 
sexual partners (Sandfort et al., 2008). However, more recent research also suggests that numbers 
of sexual partners may be more consequential for health outcomes than age at sexual debut. Kahn 
and Halpern (2018) found that those who initiated sex early but had fewer lifetime partners 

                                                 
8“Sexual intercourse” is not defined in the YRBS. The result can be biased estimates, particularly for 

LGBTQ youth. 
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exhibited better health outcomes from adolescence to early adulthood, including fewer 
STI/sexually transmitted disease (STD) diagnoses and unintended pregnancies, and better romantic 
relationship quality relative to those who initiated later but reported more sexual partners. 

With respect to sexuality in relation to adolescent risk taking, risk factors associated with 
sexual activity among adolescents are those that increase the likelihood of unintended pregnancy 
and/or an STI. Teenagers can reduce their chances of experiencing these outcomes by using 
proper and effective contraception. Indeed, cross-national research suggests that most teenagers 
can engage safely in sexual behavior if provided with adequate access to contraception and sexual 
education (Harden, 2014; Santelli, Sandfort, and Orr, 2008). Unfortunately, the potential negative 
or unintended consequences of unprotected sexual behavior, such as having an unintended 
pregnancy or acquiring an STI, affect adolescents disproportionately (NASEM, 2019). 

In every YRBS year, a consistent majority of sexually active adolescents reported using a 
method to prevent pregnancy, whether condoms or some other method, at last sexual intercourse. 
Furthermore, use of any method increased overall from 1991 (83.5%) to 2017 (86.2%). 
However, despite greater increases in use of contraception among black/African American 
(76.0% to 82.2%) and Hispanic (74.4% to 81.0%) adolescents compared with their white 
counterparts (87.4% to 90.0%), overall disparities still exist between these racial/ethnic groups 
(CDC, 2019b) (see Figure 3-9).9  

FIGURE 3-9 Despite increases in the use of any method to prevent pregnancy among sexually 
active adolescents from 1991 to 2017, overall racial/ethnic disparities persist.  
NOTE: Consistent data for American Indian/Alaska Native, Asian, and Native Hawaiian/Pacific 
Islander populations were not available for this Youth Risk Behavior Survey item. 
SOURCE: Generated by the committee using Youth Risk Behavior Survey data (CDC, 2019b). 

Although YRBS data suggest a number of promising trends in sexual behavior among 
adolescents, including later onset of sexual intercourse, fewer lifetime sexual partners, and high 
rates of contraceptive use among both males and females and across racial/ethnic groups, 
condom use among sexually active adolescents fell from 61.5 percent in 2007 to 53.8 percent in 
2017 (CDC, 2019b). Importantly, while the proportion of sexually active adolescents who used 
effective hormonal birth control (long-acting reversible contraceptives [LARCs] or other 
hormonal methods) increased by 4.1 percent from 2013 to 2017 (CDC, 2019b), these forms of 
contraception are not effective against STIs. Dual protection (condom and a hormonal birth 
control method) can help prevent both STIs and pregnancy; consistently, however, only 8.8 
percent of sexually active high school students reported using both a condom and effective 
hormonal birth control at last intercourse (Kann et al., 2018) (see Figure 3-10). 

9There were insufficient data to report trends for American Indian/Alaska Native, Asian, and Native 
Hawaiian/Pacific Islander populations.  
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FIGURE 3-10 Use of hormonal birth control has increased, but dual-method use (condom and 
hormonal method) has remained unchanged.  
SOURCE: Generated by the committee using Youth Risk Behavior Survey data (CDC, 2019b). 

Health Outcomes Associated with Sexual Behavior during Adolescence 

As noted, both unintended pregnancy and STIs/STDs are among the most important 
adverse health outcomes associated with sexual behavior.  

Pregnancy 
Pregnancy and birth rates among 15- to 19-year-olds in the United States have decreased 

over time (CDC, 2018d; Kost, Maddow-Zimet, and Arpaia, 2017; Martin et al., 2018). Between 
1991 and 2013, pregnancy rates for all 15-to 19-year-old females decreased from 115.9 to 43.4 
per 1,000, while pregnancy rates among sexually experienced females decreased from 223.1 to 
101.2 per 1,000. Birth rates also decreased, from 61.8 per 1,000 in 1991 to 18.8 per 1,000 in 
2017 (CDC, 2018d; Martin et al., 2018) (see Figure 3-11). 

FIGURE 3-11 Teen pregnancy and birth rates decreased from 1991 to 2013.  
SOURCE: Generated by the committee from National Survey of Family Growth pregnancy data 
as analyzed by Kost, Maddow-Zimet, and Arpaia (2017) and birth surveillance data from CDC 
(2018d) and Martin et al. (2018). 
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Much of the decrease in the teen pregnancy and birth rates has been attributed to greater 
access to contraception rather than to overall reductions in sexual behavior (Lindberg, Santelli, 
and Desai, 2016, 2018; Santelli et al., 2007). Furthermore, recent research suggests that reality 
television, such as the MTV shows “16 and Pregnant” and “Teen Mom,” which depict the 
struggles of teen mothers, may have contributed to up to a third of the decline in teenage births 
between when they first aired in 2009 and 2010 (Kearney and Levine, 2015). 

Despite promising trends overall, racial and ethnic differences in teen pregnancy and 
birth rates persist. In 2013, teen pregnancy rates were 76.1 per 1,000 for black adolescents and 
60.8 per 1,000 for Hispanic adolescents, compared with 37.6 per 1,000 for white adolescents 
(Kost, Maddow-Zimet, and Arpaia, 2017) (see Figure 3-12). In 2017, birth rates were 27.5 per 
1,000 for black adolescents and 28.9 per 1,000 for Hispanic adolescents, compared with 13.2 per 
1,000 for white adolescents (CDC, 2018d; Martin et al., 2018) (see Figure 3-12). Although much 
progress has been made in reducing teen pregnancy overall, these significant racial/ethnic 
disparities indicate that black/African American and Hispanic/Latino women still need additional 
services and supports. 

FIGURE 3-12 Despite significant decreases in pregnancy (1991–2013) and birth rates (1991–
2017) among 15- to 19-year-olds, racial and ethnic disparities persist.  
NOTES: Pregnancy rate data for other racial/ethnic populations were not available in this source.  
“Other” race was excluded because (1) the composition of this group varies by data source, and 
(2) the significant heterogeneity of this group limits the conclusions that can be drawn. 
SOURCES: Generated by the committee from National Survey of Family Growth pregnancy 
data, as analyzed by Kost, Maddow-Zimet, and Arpaia (2017) and birth surveillance data from 
CDC (2018d) and Martin et al. (2018). 

Social and economic disadvantage are strongly associated with disparities in teen 
pregnancy and birth rates (Kearney and Levine, 2012). For example, adolescents who are in 
child welfare systems are at a higher risk of teenage pregnancy and birth relative to other groups 
(Boonstra, 2011). Additionally, adolescents living in lower-income neighborhoods with high 
levels of unemployment are more likely to become pregnant and give birth compared with 
adolescents living in neighborhoods with greater income and employment opportunities 
(Penman-Aguilar et al., 2013). 

A variety of evidence-based teen pregnancy prevention programs and interventions, 
including a number of those on the TPP registry of programs, have shown effectiveness in 
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preventing unintended teen pregnancies in diverse populations and settings (Fish et al., 2014; 
Lugo-Gil et al., 2018). In addition to prevention programs, adolescents need support from 
parents and other trusted adults in making healthy choices about relationships, sex, and birth 
control. Adolescents also need access to youth-friendly contraceptive and reproductive health 
services. Community efforts to address the social and economic factors associated with teenage 
pregnancy can play a major role as well in tackling racial/ethnic and geographic disparities in 
teen birth rates (CDC, 2019f; Kearney and Levine, 2012). 
 
Sexually Transmitted Infections and Diseases 
 The United States has the highest rate of STIs in the industrialized world. A combination 
of behavioral, biological, and cultural factors put sexually active adolescents at higher risk of 
contracting STIs compared with other age groups. Young people aged 15 to 24 account for 
nearly half of all new cases of STIs each year (CDC, 2018e). In particular, female and black 
young people are significantly more likely to contract an STI (CDC, 2018e, 2018f). 
 The most effective way to prevent STIs is to abstain from sexual activity. For those who 
are sexually active, using a condom correctly every time one has sex can reduce the likelihood of 
contracting an STI. Yet while condoms are the most effective way to prevent STIs, they are not 
the most effective way to prevent pregnancy. As mentioned previously, the best way to prevent 
both STIs and pregnancy is using dual protection, defined as using both a condom and another, 
more effective form of hormonal birth control (CDC, 2018g). 

The most common STIs among young people in the United States are chlamydia and 
gonorrhea. Chlamydia rates among 15- to 19-year-olds have increased over time, from 1,126.3 
per 100,000 in 1997 to 2,110.6 per 100,000 in 2018, peaking at 2,082.7 per 100,000 in 2011. In 
contrast, gonorrhea rates per 100,000 15- to 19-year-olds decreased from 1997 (530.3) to 2014 
(325.0), but increased from 2014 to 2017 (438.2) (CDC, 2019g, 2019h) (see Figure 3-13).  

 

 
FIGURE 3-13 Chlamydia rates among 15- to 19-year-olds have risen substantially since 1997, 
while gonorrhea rates have risen more recently. 
SOURCE: Generated by the committee from the Centers for Disease Control and Prevention’s 
(CDC’s) sexually transmitted disease surveillance data (2019g, 2019h). 
 
 There are also significant and persistent disparities in chlamydia and gonorrhea rates 
among 15- to 19-year-olds by race/ethnicity, with significantly higher rates among black teens at 
every time point. In 2018, chlamydia rates per 100,000 for black youth were 4,714.8 compared 
with 2,445.7 for American Indian/Alaska Native, 327.9 for Asian, 1,134.9 for Hispanic/Latino, 
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and 890.7 for white adolescents. Similarly, gonorrhea rates per 100,000 were highest among 
black adolescents (1,457.7), followed by American Indian/Alaska Native (554.9), 
Hispanic/Latino (188.6), white (132.9) and Asian (47.8) youth (CDC, 2019g, 2019h) (see Figure 
3-14). 
 

  
FIGURE 3-14 Chlamydia and gonorrhea rates per 100,000 15- to 19-year-olds are significantly 
and consistently higher among black/African American youth compared to their counterparts 
from other racial/ethnic groups (1997–2018). 
SOURCE: Generated by the committee from the Centers for Disease Control and Prevention’s 
(CDC’s) sexually transmitted disease surveillance data (2019g, 2019h) 

 
Social and Environmental Influences  

As mentioned in Chapter 1, sexual development is distinctly different from alcohol and 
tobacco use because it represents a critical task of adolescence. As a part of their sexual 
development, adolescents typically form intimate partnerships, affirm gender identities, identify 
sexual orientations, situate sexuality in the context of their religious beliefs, and incorporate 
cultural attitudes toward sexuality into their own value systems, all of which help them prepare 
for adult roles and relationships (Diamond and Savin-Williams, 2009; Everett, 2019; NASEM, 
2019; Suleiman et al, 2017; Tulloch and Kaufman, 2013).  

Based on growing scientific evidence, sexual activity is increasingly considered a 
normative aspect of adolescent development (NASEM, 2019; Tolman and McClelland, 2011). 
However, rather than navigating a binary between positive or risky, adolescent sexual activity 
can be characterized as both positive and risky. This framework embraces the reality that 
adolescents must learn about themselves, their bodies, intimate partners, and relationships within 
contexts in which they are required to both manage risks and develop positive patterns for 
sexuality into adulthood (Harden, 2014; Tolman and McClelland, 2011). 

While unhealthy risk behaviors can occur within a sexual context, having sex is not 
necessarily unhealthy or problematic, even in adolescence. However, this does not imply that all 
sexual activity is healthy and positive or that abstinence is unhealthy. Rather, whether sexual 
behaviors are labeled “healthy” or “unhealthy” is highly dependent on the individual, the 
context, and cultural influences (Harden, 2014; Tolman and McClelland, 2011).  

Parental attitudes toward sexuality and parenting style are important factors contributing 
to an adolescent’s sexual attitudes and behaviors, as parents typically serve as models for 
normative behaviors and attitudes (Tulloch and Kaufman, 2013). Parents can also support 
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healthy sexual development by providing age- and developmentally appropriate information on 
sexual topics including puberty, reproduction, pregnancy prevention, STIs, healthy relationships, 
sexual orientation, gender identity, consent, boundaries, and body image. Furthermore, parents 
can help adolescents build critical thinking skills with which to assess the reliability of sexual 
information portrayed in the media, teach them about their rights and responsibilities in romantic 
relationships and sexual activities, and address ways to deal with peer pressure (Ashcraft and 
Murray, 2017; Berkel, 2019; Hagan, Shaw, and Duncan, 2017; McNeely and Blanchard, 2010; 
NASEM, 2019). 

Adolescents also use peers as a resource to learn about sexuality (McNeely and 
Blanchard, 2010; Tolman and McClelland, 2011). Unfortunately, peers can be a source of 
inaccurate and misleading information. For instance, many adolescents overestimate the sexual 
activity of their peers, which can result in feeling pressured to “catch up” (Warner et al., 2011). 
Peers often exert pressure to conform to the “normal behavior” of their peer group. An 
adolescent’s sexual activities or experience can also affect social standing, leading to damaging 
rumors, peer group rejection, partner rejection, regret or remorse, vulnerability, and depression. 

Physicians can also play a role in an adolescent’s understanding of sexuality. According 
to the CDC (2018h), six major elements are involved in youth-friendly sexual and reproductive 
health services: confidentiality, privacy, consent, cultural and linguistic appropriateness, 
comprehensive services, and parent/guardian involvement. The best services provide youth with 
clear, accurate information about their rights, make them feeling respected and engaged in their 
health care, and address their contraceptive and reproductive health needs at every visit (CDC, 
2018h). Adolescents with developmental disabilities, chronic health conditions, or physical 
disabilities in particular may benefit from these services, as conversations with physicians may 
be one of the only ways they can receive accurate information related to sexuality and their 
conditions (Horner-Johnson and Sauvé, 2019).  

Finally, the prominent and multifaceted role of the media in adolescent sexual 
development is one of the greatest differences between today’s adolescents and those of prior 
generations. Adolescents can access a large amount of sexual content online, some of which is 
misleading and can lead to unhealthy sexual behaviors. In recent decades, moreover, adolescents 
have had more access to literature related to sexuality, to media coverage of sexual crimes and 
violence, and to portrayals of sexuality on television and the Internet (Harris, 2011). Media use 
can also facilitate dating and romantic relationships. In particular, dating apps and websites have 
revolutionized how people meet and engage, and access to technology and social media have 
made it even easier to establish and maintain romantic relationships (Lenhart and Duggan, 2014; 
Seemiller and Grace, 2018).  

CONCLUSIONS 

Based on the findings presented in this chapter, the committee drew the following 
conclusions. 

CONCLUSION 3-1: Risk taking activities are a normal and necessary part of adolescence 
because of the heightened neurological plasticity of the brain that makes it especially 
malleable and responsive to experiences, as well as the developmental purpose of such 
activities for preparing youth for adulthood. Therefore, “discontinuation of risk” is applicable 
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only to those unhealthy risk behaviors (e.g., substance abuse, unprotected sexual activity) that 
can lead to negative health outcomes (e.g., diseases, unintended pregnancy, STIs). 

CONCLUSION 3-2: The current YRBS does not reflect the experiences of out-of-school 
adolescents (e.g., dropped out, homeless), many of whom are more likely to engage or have 
engaged in unhealthy risk behaviors. 

CONCLUSION 3-3: The sexual behavior items included in the YRBS are neither specific nor 
comprehensive enough to (1) provide the most accurate estimates of the sexual behaviors in 
which today’s youth engage and (2) represent the experiences of LGBTQ populations. 

CONCLUSION 3-4: There are significant racial and ethnic disparities in health behaviors and 
outcomes, which are related to differences in access to opportunities and supports (see 
Conclusion 2-1 in Chapter 2). Therefore, disadvantaged youth need more resources to reduce 
such disparities and ensure access to comparable opportunities (see Conclusion 2-3 in Chapter 
2).  

CONCLUSION 3-5: Unlike alcohol and tobacco use, sexual development represents a critical 
developmental task that prepares adolescents for adult roles and relationships. It is therefore 
equally important to support healthy sexual development as it is to prevent the negative health 
outcomes associated with sexual behavior (e.g., unintended pregnancy, STIs) during 
adolescence. 

The next chapter of this report documents the process and findings of the committee’s 
review of core components of programs and interventions that have been found to be successful 
in promoting positive health behaviors and outcomes using the optimal health framework. 
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4 
 
 
 
 
 
 

Core Components of Programs Focused on Optimal Health 
 
 

[My school] could provide social situations that could teach you important things 
like establishing boundaries, how to work with other people, and how to handle 
social situations. 

Female, age 171 
 
As described in Chapter 1, the committee was charged with identifying the key elements 

or core components of programs that may be successful in preventing risk behaviors and 
improving outcomes for youth using an optimal health lens. In particular, the sponsor was 
interested in using a core components methodology to align with work on other current federal 
research and evaluation initiatives (Blase and Fixsen, 2013). This chapter describes the 
committee’s approach to this task. First, we provide a brief description of the core components 
approach. We then describe the methods we used to identify and summarize the evidence on core 
components of adolescent health programs. Finally, we describe the results of our systematic 
review and the findings from a complementary review of papers that use a core components 
approach. 

 
THE CORE COMPONENTS APPROACH TO EVIDENCE-BASED PRACTICE 

 
Core program or intervention components are discrete, reliably identifiable techniques, 

strategies, or practices that are intended to influence the behavior, outcomes, or well-being of a 
service recipient (Blase and Fixsen, 2013). Core components may reflect aspects of intervention 
content, defined as specific knowledge or actions thought to influence behavior (e.g., 
communication skills); the processes, methods, or techniques through which service providers 
deliver content components and support the behavior change process (e.g., modeling); the 
locations and formats that make up the intervention delivery circumstances; and the 
implementation strategies used to facilitate intervention delivery (e.g., provider training, 
availability of manuals). In this report, we use the term core components to refer to any of these 
aspects of interventions, although other terms are also used to refer to this family of approaches 
to evidence-based practice, including common elements, kernels, and core practice elements 
(Barth and Liggett-Creel, 2014; Chorpita, Delaiden, and Weisz, 2005; Embry and Biglan, 2008; 
Hogue et al., 2017). In general, these approaches share being based on the idea that interventions 
comprise discrete components that can be identified, organized, and combined in different ways 
to achieve the intended results. 

                                                 
1Response to MyVoice survey question: “Specifically, what could your school do to help you live your best 

life? (now or in the past)” See the discussion of the MyVoice methodology in Appendix B for more detail. 
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Core components approaches have emerged as a complement to the common approach to 
evidence-based programs (EBPs) that focuses on identifying distinct model programs that have 
demonstrated positive impacts. Such model programs usually have a brand name (e.g., Reducing 
the Risk, Positive Action, Be Proud! Be Responsible!), are generally accompanied by a program 
manual, and sometimes offer training or certification by the program developer. These programs 
typically receive the “evidence-based” designation as a result of at least one experimental or 
quasi-experimental study that demonstrates a statistically significant positive impact on an 
outcome of interest. Registries such as Blueprints for Healthy Youth Development2 review the 
research on candidate programs and provide listings of those that meet their evidence standards. 
More recently, tiered evidence schemes and some federal grant funding have begun mandating or 
incentivizing the use of model programs. 

While the evidence backing model programs is derived from some of the highest quality 
research available, the focus on EBPs has several drawbacks. First, often only one or, at best, a 
few studies of a program have assessed its impact, leaving open the question of generalizability. 
Second, this approach implies that the program must be implemented with fidelity to the original 
model to achieve similar results, which requires significant training of facilitators and inhibits 
what might be effective local adaptations. Finally, most programs already in operation are likely 
to be reluctant to abandon their current practice to adopt something new because of cost, 
provider resistance to change, contractual obligations, local support for the current program, or 
other factors (Blase and Fixsen, 2013). 

Core components approaches to EBP seek to address some of these drawbacks. For 
example, because core components approaches unpack programs into discrete components and 
often examine aspects of their delivery format, dosage, implementation strategies, and delivery 
personnel, they afford more flexibility or creativity in what and how services are delivered. In an 
environment of limited resources and competing priorities, such flexibility may promote more 
widespread adoption of effective practices. Because aspects of adolescent health overlap and are 
interrelated, core components approaches also offer an efficient strategy for supporting multiple 
aspects of youth development. 

Recent research has shown the utility of this approach for adolescent opioid use disorder 
(OUD), as well as youth program management and quality improvement. For instance, 
researchers at the Center on Addiction were able to identify 21 core techniques focused on 
family psychoeducation, medication options, and shared decision making that were most 
effective in adolescent OUD treatment (NASEM, 2019). Additionally, the David P. Weikart 
Center for Youth Program Quality (2019) used this approach to identify high-quality practices 
for after-school programs, which led to the development of the Youth Program Quality 
Assessment (NASEM, 2019).  

As the use of core components approaches to EBP has spread, a variety of methodologies 
for identifying such components have emerged. For example, the distillation and matching 
method focuses on identifying and distilling key practices from program manuals and then 
matching those practices to particular client needs (Chorpita and Daleiden, 2009; Chorpita, 
Delaiden, and Weisz, 2005). Embry and Biglan’s (2008) kernels method relies on evidence from 
peer-reviewed experimental studies to identify practices that can be delivered alone or in 
combination or added on to existing programs. More recently, adaptive research designs have 
emerged that can provide an analytic strategy for identifying core components (Pallmann et al., 
2018). Other approaches to identifying core components involve systematic reviews of evidence, 

2For more information, see University of Colorado Boulder (2019) (https://www.blueprintsprograms.org) 

http://www.nap.edu/25552


Promoting Positive Adolescent Health Behaviors and Outcomes: Thriving in the 21st Century

Copyright National Academy of Sciences. All rights reserved.

Prepublication copy, uncorrected proofs 

4-3 

meta-analyses, or reviews of systematic reviews or meta-analyses (Boustani et al., 2015; Lipsey, 
2018; Peters et al., 2009). 
 

THE COMMITTEE’S APPROACH 
 

Strategy 
 

The committee’s primary strategy involved a systematic review of systematic reviews 
and meta-analyses, conducted in April 2019. We considered other approaches, including a meta-
analysis of primary studies; however, such a task was not possible within the time constraints for 
this consensus study. The approach we took enabled examination of the largest possible body of 
evidence in the available time. 

To supplement our systematic review, we examined research papers focused on 
identifying and integrating the core components of effective youth programs. More specifically, 
the purpose of this secondary strategy was to (1) provide additional evidence in support of or in 
contrast to the core components identified in our systematic review, and (2) find any additional 
core components not previously identified. 
 
Eligibility Criteria 

To identify the most relevant systematic reviews and meta-analyses for our review, stay 
within the scope of the charge in our statement of task, and ensure that the articles that we 
reviewed met minimal quality standards for systematic reviews and meta-analyses, we used a set 
of eligibility criteria to determine which documents would be eligible for this review. These 
criteria were informed by the scoring methods used by the U.S. Department of Justice’s Office of 
Justice Programs (2013) to analyze programs and practices as part of its CrimeSolutions.gov 
initiative. Our set of criteria is described below. 

 
Type of review. To be eligible, a manuscript must have been clearly described as a 

systematic review or meta-analysis and to have evidence of peer review. Narrative literature 
reviews were not eligible for our systematic review. 

Literature search. The literature search that guided the inclusion of primary studies in a 
meta-analysis or systematic review must have included at least two sources and must have 
provided evidence that unpublished literature was sought in the search. 

Intervention. A meta-analysis or systematic review must have included at least two 
studies of the practice of interest, as defined below under the criterion “primary aim of the 
intervention.” 

Aggregation. If there was a meta-analysis, it must have aggregated the results from at 
least two studies. 

Primary aim of the intervention. The programs included in a meta-analysis or 
systematic review had to address behaviors and outcomes in one of the five dimensions of 
optimal health on which this report focuses.3 Reviews that included programs targeting risk 
behaviors or negative outcomes relating to the optimal health dimensions (e.g., substance use, 
sexual behavior) were also eligible. 

                                                 
3The five dimensions of optimal health are broad and cover many aspects of adolescent health and 

development. The committee selected several topics within each of these broad categories that are of particular 
relevance to healthy adolescent development. 
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● Physical health. Two aspects of physical health were prioritized for the review. 

– Substance use. A meta-analysis or systematic review must have focused on prevention or 
intervention programs intended to prevent or reduce tobacco use (including e-cigarettes), 
alcohol use, or illicit drug use.4 Programs could be educational, skill-building, or 
psychosocial. Primary, secondary, and tertiary prevention programs were eligible. 
Medical intervention or treatment programs were excluded because they were not 
generalizable or representative of the broader youth population. 

– Pregnancy prevention/sexual health and/or reproductive health. A meta-analysis or 
systematic review must have covered programs intended to reduce teenage pregnancy, 
sexually transmitted infections (STIs), or related sexual risk behaviors through 
educational, skill-building, and/or psychosocial intervention or programming. Primary, 
secondary and tertiary prevention programs were eligible. 

● Emotional health. A meta-analysis or systematic review must have included interventions 
targeting resilience, mental or emotional health, stress management, emotion regulation, or 
self-regulation. 

● Social health. A meta-analysis or systematic review must have included interventions 
targeting social-emotional learning, conflict resolution, assertiveness, or social skills. 

● Intellectual health. A meta-analysis or systematic review must have included interventions 
broadly targeting academic achievement, academic performance, or learning, including 
academic programs, after-school programs, and mentoring. 

● Spiritual health. A meta-analysis or systematic review must have included interventions 
targeting mindfulness, character education, or moral or spiritual development. 

 
Primary outcomes. A meta-analysis or systematic review must have reported on at least 

one of the following eligible outcomes related to the dimensions of optimal adolescent health 
that are the focus of this report: 
 
● sexual activity, including sexual initiation, frequency, number of partners; 
● contraceptive use, including condom use; 
● pregnancy; 
● STIs; 
● behavioral intentions regarding use of substances, including tobacco, alcohol, and illicit 

drugs; 
● substance use or misuse, including frequency or quantity of use, type of use, use/no use, time 

since last use, etc., and encompassing use of tobacco, alcohol, and illicit drugs alone or in 
combination; 

● social skills or social-emotional skills; 
● mental health, reduced stress, resilience, self-regulation; 
● academic achievement or performance; and 
● mindfulness, moral development, religiosity. 
 

                                                 
4Although the committee specifically targeted tobacco and alcohol use in this report, illicit drug use was 

included in the search criteria since many substance use programs for tobacco and alcohol also target illicit drugs. 
However, “illicit drugs” were rarely defined or disaggregated in these studies, so a focus on specific illicit drugs was 
not possible in this report. 
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Age of samples. Samples included in a meta-analysis or systematic review were 
restricted to adolescents aged 10–19. If a sample combined adolescents with adults, the results 
for the youth must have been reported separately. 

Control groups. All studies included in a meta-analysis or systematic review had to 
include an appropriate control, comparison, or counterfactual condition, or the meta-analysis or 
systematic review must have analyzed those studies without appropriate comparison conditions 
separately from those with appropriate counterfactuals. 

Single group. A meta-analysis or systematic review could include pre–post or head-to-
head comparison studies, but these must have been separated from those with comparison 
groups. 

Specialized sample. A meta-analysis or systematic review must not have been conducted 
on narrowly focused samples of adolescents. This includes but is not limited to those with 
diagnosed medical conditions (e.g., chronic physical disability or disease, mental health 
condition). 

Reporting of results. A meta-analysis or systematic review must have reported effect 
sizes that represent the magnitude of the treatment effect. 

Combining effect sizes. When an average effect size was reported for multiple studies, 
all effect sizes in the combination must have addressed the same type of relationship. 

Publication date. At least 50 percent of the studies included in a meta-analysis or 
systematic review must have been published or otherwise available in or after 1980. 

Publication location. The studies in a meta-analysis or systematic review must not have 
been conducted exclusively in low- or middle-income countries or be single-country studies 
other than in the United States (e.g., meta-analyses of research conducted entirely in Spanish 
locations were not eligible). 
 
Results of Literature Search 

Using the above eligibility criteria as a guide, the committee conducted a comprehensive 
literature search to identify relevant studies. We searched the following electronic bibliographic 
databases for articles published between 2009 and 2019: Cochrane Database of Systematic 
Reviews, Campbell Collaboration Library, PubMed, and PsycINFO. Also included were meta-
analyses and systematic reviews meeting our criteria that were recommended by committee 
members, by individuals attending our public information-gathering session, and by members of 
the public. 

The search terms were adapted to each database, and separate searches were conducted 
around the different domains of optimal adolescent health. Generally, three blocks of terms were 
used: one block describing the sample or population of interest (e.g., teens, adolescents), one 
block describing the optimal adolescent health domain or subdomain of interest (e.g., sexual risk 
behavior, pregnancy), and one block identifying meta-analyses and systematic reviews. Our full 
search strategy is detailed in Appendix A. 

Once potential articles had been identified, committee members screened the titles and 
abstracts of all of these articles for relevance to this review. The full-text versions of all articles 
deemed relevant based on the title and abstract screening were then evaluated by two committee 
members against the full eligibility criteria. Conflicts were resolved by consensus. The 
title/abstract screening and full eligibility review were conducted using Covidence systematic 
review software (Veritas Health Innovation, 2019). 

These procedures resulted in the identification of 31 meta-analyses and systematic 
reviews. Figure 4-1 shows the flow of manuscripts through the search and screening process 
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using the preferred reporting items for systematic reviews and meta-analyses (PRISMA) 
guidelines (Moher et al., 2009). 

 

 
FIGURE 4-1 From a database search that yielded 1,565 articles, the committee identified 31 that 
met its criteria for review. 
NOTES: Articles with ineligible publication dates were excluded during the screening process. 
Three articles reported on the same set of papers as another eligible study and were considered 
together as one review in the qualitative synthesis. 
SOURCE: Adapted by the committee from PRISMA reporting guidelines (Moher et al., 2009). 
 

Eighteen of the 31 articles were focused on the domain of physical health, which was 
further subdivided into articles focused on substance use (n = 10) and sexual health (n = 8).5,6 
Another 6 articles focused on outcomes related to emotional health. One article focused on 
intellectual health. None of the studies identified in this review focused exclusively on social or 
spiritual health. The remaining articles considered a variety of behaviors and outcomes that 
mapped onto multiple optimal health domains (n = 6). Table 4-1 shows the articles that fell into 
in each category. 

Our inability to find studies that focused exclusively on social or spiritual health is 
reflected in the limitations of O’Donnell’s (2009) optimal health definition (see Chapter 2). First, 
these dimensions of optimal health are much more difficult to measure than the physical, 
emotional, and intellectual domains, whose measurement can often rely on standardized tools or 
the presence/absence of a disease or condition. Second, the interdependence and interaction 
among the dimensions can make them difficult to disentangle. Accordingly, many programs 
incorporating social or spiritual health are categorized under “multiple optimal health domains.”  
                                                 

5Although many adolescent behaviors and outcomes fall under physical health (e.g., eating, obesity), the 
committee’s review focused on substance use (alcohol and tobacco, as well as other drugs when combined with 
alcohol or tobacco) and sexual health, as described in Chapter 3 and in the search and exclusion criteria noted above. 

6Three papers that report on the same data or study as other articles were used to supplement study 
information but were not included in this count. 

http://www.nap.edu/25552


Promoting Positive Adolescent Health Behaviors and Outcomes: Thriving in the 21st Century

Copyright National Academy of Sciences. All rights reserved.

Prepublication copy, uncorrected proofs 

4-7 

TABLE 4-1 Articles identified in the systematic review by optimal health domains (N = 31). 
Physical Health (n=18) Emotional 

Health 
(n = 6) 

Social 
Health 
(n = 0) 

Intellectual 
Health 
(n =1 ) 

Spiritual 
Health 
(n = 0) 

Substance Use 
(n = 10) 

Sexual Health 
(n = 8) 

● Carney et al. (2016)
● Champion et al.

(2013)
● Faggiano et al.

(2014)
● Ferri et al. (2013)
● Hodder et al. (2017)
● MacArthur et al.

(2016)
● Onrust et al. (2016)
● Tanner-Smith et al.

(2015)
● Thomas, Lorenzetti,

and Spragins (2013)
● Thomas, McLellan,

and Perera (2015)

● Aslam et al.
(2017)/Whitaker
et al. (2016)*

● Chin et al. (2012)
● DeSmet et al.

(2015)
● Harden et al.

(2009)
● Lopez et al.

(2016)
● Marseille et al.

(2018)
● Oringanje et al.

(2016)
● Picot et al.

(2012)/Shepherd
et al. (2010)*

● Calear and
Christensen
(2010)

● Clarke,
Kuosmanen,
and Barry
(2015)

● Corrieri et al.
(2014)

● Das et al.
(2016)

● Dray et al.
(2017)

● van Genugten
et al. (2017)

● Hahn et al.
(2015)/
Wilson et al.
(2011)*

Multiple Optimal Health Areas (n = 6) 
● Ciocanel et al. (2017)
● Durlak, Weissberg, and Pachan (2010)
● Durlak et al. (2011)

● Klingbeil et al. (2017)
● MacArthur et al. (2018)
● Taylor et al. (2017)

*Indicates two articles that were identified that were part of the same project and used the same set of studies for
their manuscript, and were reviewed together. 

Organizing Framework 

The committee’s methodological approach for extracting information from each article 
drew on the methods used by other core components researchers and was guided by the 
organizing framework illustrated in Figure 4-2. This framework represents the committee’s 
consensus about the common features of programs and interventions targeting adolescent 
behavior. Beyond its utility for this report, the committee’s framework provides an important 
structure for identifying what matters for promoting optimal adolescent health. Each of the areas 
identified in this framework is described in greater detail below. 

FIGURE 4-2 Organizing framework based on the committee’s consensus regarding the features 
of programs or interventions that have the potential to promote optimal adolescent health. 
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Program Types 
Program types were classified using the Institute of Medicine’s (1994) intervention 

classifications and the levels of prevention in the public health prevention framework (Katz and 
Ali, 2009) (Figure 4-3). 

 

 
FIGURE 4-3 Components included in program type. 
 
Institute of Medicine (IOM) intervention classifications  The IOM intervention 
classifications—universal, selective, and indicated—were based on those proposed by Gordon 
(1983). Universal interventions target an entire population, regardless of the members’ levels of 
risk. Selective interventions are those that target a subset of the population that may be 
considered “at risk.” Finally, indicated interventions are provided to those who are already 
beginning to experience the effects of a specific health outcome (Institute of Medicine, 1994). 

 
Levels of prevention  The committee chose to use the three-level public health prevention 
framework to guide its identification of programs and interventions (Katz and Ali, 2009). As 
noted in Chapter 1, the prevention framework is designed with health outcomes as the key target. 
Although a health behavior is an important predictor of a health outcome, behaviors are 
considered to be modifiable risk factors that are a focus in primary prevention activities rather 
than outcomes themselves.  
In this model, primary prevention targets the risk factors for a disease or condition, with the 
intent of intervening before the disease or condition occurs. Included in primary prevention are 
vaccination and behavior change programs, both of which can prevent the onset or impact of the 
disease or condition (CDC, 2017; U.S. Preventive Services Task Force, 2018). Secondary 
prevention focuses on early identification of high-risk populations, which can help slow or stop 
the progression of a disease or condition (CDC, 2017; U.S. Preventive Services Task Force, 
2018). These activities may include early testing or monitoring for signs or symptoms of the 
disease or condition. Tertiary prevention encompasses treatment and rehabilitation after onset or 
diagnosis, which may prevent future incidence of the disease or condition (CDC, 2017; U.S. 
Preventive Services Task Force, 2018). 

 
Program Characteristics 
 The committee identified a comprehensive list of characteristics that could describe the 
programs and interventions included in our review (Figure 4-4). These characteristics were 
categorized by recipient characteristics, location, format, dosage, staffing, delivery mechanism, 
and optimal health domain–based content. Programs and interventions were not limited to one 
identifying characteristic per category. Recognizing that this list was not exhaustive, each 
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category also included space for the identification of “other” characteristics that could emerge in 
the review. 
 

 
FIGURE 4-4 Components included in program characteristics. 
 
Recipient characteristics  Recipient characteristics identified by the committee were age, 
biological sex, race/ethnicity, and sexual orientation/gender identity (LGBTQ). For age, either 
the range of ages or the mean age of recipients in the program or intervention needed to be 10–19 
(see the discussion of eligibility criteria in the previous section). Biological sex, racial/ethnic, 
and LGBTQ group information was recorded to note whether an intervention was targeted to a 
particular demographic group (e.g., females only, African American/black adolescents). 
 
Location  Location referred to the place where the program or intervention occurred. Locations 
could include schools; homes or housing; faith-based settings; community settings; residential 
facilities; online or on a computer; by phone; or in a clinic, such as a primary care or mental 
health provider office. 
 
Format  Format included both group size and the method by which the program or intervention 
was delivered. Group sizes identified by the committee were individualized or one-on-one, small 
groups of fewer than 10 adolescents, and larger groups of 10 or more. Methods referred to how 
the intervention was provided, and included in-person, phone, online/computer-based, video, or 
slides.  
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Dosage  Dosage represented the amount of the program or intervention that was provided. 
Included in this category were the number and duration of sessions or programs.  

Staffing  Program staffing referred to the person or people who delivered the program or 
intervention. The committee identified teachers, parents or family members, peers, social 
workers or counselors, primary care providers, mental health providers, researchers, graduate 
students, community health workers, mentors, and faith-based staff in the initial list. Staffing 
also referred to whether program staff were trained and if so, the number of training hours.  

Delivery mechanism  Delivery mechanisms were the ways in which the material was delivered 
in the program or intervention. Delivery mechanisms identified by the committee included 
providing information, behavioral rehearsal, games, demonstrations, service provision, role play 
or practice, lectures, videos, discussions, tests or quizzes, and homework or workbooks. 

Optimal Health Domain–Based Content 
Content referred to the types of information, messages, or skills that the program sought 

to provide, enhance, or encourage. The committee identified a number of different types of 
content, which were further categorized by optimal health domain and, in the case of physical 
health, the behavior of interest. Again, understanding that this list was not exhaustive, we 
included space to identify any other content that was not on the initial list. 

Physical health 
Substance use  Content for substance use included substance type (alcohol, tobacco, 

other drugs), abstinence messaging, cessation, risk reduction, consent, and brain development. 

Sexual behavior  Content for sexual health programs included abstinence messaging, risk 
reduction or risk discontinuation, anatomy and physiology, puberty and pubertal development, 
pregnancy and reproductive health, healthy relationships, personal safety and consent, sexual 
orientation and gender identity (LGBTQ), contraception (including condoms, hormonal methods, 
and other methods), and STI, sexually transmitted disease (STD), or HIV information, screening, 
treatment, and vaccination. 

Emotional health  Emotional health–based content included cognitive behavioral therapy–based 
techniques, motivational interviewing, meditation, mindfulness, self-affirmation, and self-esteem. 

Social health  Content based in social health included communication skills, conflict resolution 
and social problem solving, refusal skills, social influences or social norms, social support, social 
capital, and social competence. 

Spiritual health  Spiritual health content included morals and values, spirituality or religion, 
volunteering and civic engagement, goal setting, and identity development. 

Intellectual health  Content in the intellectual health category included school engagement, 
vocational or skills training, college preparatory activities, school restructuring, supplemental 
academic services, and alternative schooling. 
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Multiple domains  Finally, there were a number of topics that did not fit into a single optimal 
health domain. These included positive youth development, contracting, rewards and 
punishments, natural consequences, action planning, making comparisons, and case management. 

Mediators 
Program or intervention mediators were the mechanisms or processes through which the 

targeted behaviors or outcomes were influenced (see Figure 4-5). The initial set of mediators 
identified by the committee included the knowledge, attitudes or beliefs, and skills that a 
program may promote, enhance, or encourage. Knowledge included providing information, 
while attitudes and beliefs included resilience, behavioral intentions, self-efficacy, and social 
norms. Most mediators were specific skills (i.e., knowing how and being able to do something), 
and were further categorized as social-emotional, refusal, prosocial behavior, mindfulness, 
attention, and cognitive flexibility. 

FIGURE 4-5 Components included in mediators. 

Targets 
The targets of programs were the behaviors and outcomes that each program sought to 

prevent or promote, and were categorized by optimal health domain (Figure 4-6). In line with the 
levels of public health prevention framework, the outcomes were the conditions of interest, while 
the behaviors represented modifiable precursors for primary prevention activities. 
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FIGURE 4-6 Components included in targets. 

Physical health 
Substance use  For each substance type, behaviors included ever using, frequency of use, 

current use, and binging or excessive use. The outcomes associated with substance use included 
substance abuse or addiction, unintentional injury, disease or disability, and death. 

Sexual behavior  Sexual behaviors included ever having sex (vaginal, oral, anal, or 
unspecified); sex frequency; current sexual activity; number of sexual partners; use of protection 
including condoms (for prevention of STI or pregnancy), contraception (pregnancy), or dual 
methods (STI and pregnancy); and STI or HIV testing. Sexual behavior outcomes were romantic 
relationships, intimacy, STIs/STDs/HIV, pregnancy, sexual assault or abuse, and relationship-
based violence. 

Emotional health  Although emotional health targets often have similar content, the behaviors 
and outcomes may differ, and are often categorized as internalizing or externalizing. 
Internalizing behaviors included self-harm, suicidal ideation, suicide attempt, depression 
symptoms, anxiety symptoms, stress, emotional distress, self-esteem, and psychological 
adjustment, while internalizing outcomes were anxiety or depression disorders, panic attacks, 
and suicide. Externalizing behaviors included delinquency, violence, and conduct problems, and 
externalizing outcomes were arrest, intentional injuries, and unintentional injuries. 

Social health  Social health behaviors included communication, conflict resolution, creating 
relationships, and bullying. Outcomes were formed relationships and social inclusion. 

Spiritual health  Spiritual health behaviors were mindfulness, meditation, civic engagement, 
goal-setting, and religious attendance. Outcomes included established identity and moral or value 
systems. 
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Intellectual health  Intellectual health behaviors were school enrollment and attendance, and 
academic adjustment or school bonding. Associated outcomes included grades, academic 
achievements, and school completion.  
 

RESULTS OF THE COMMITTEE’S SYSTEMATIC REVIEW  
 

The committee examined several types of information from the eligible systematic 
reviews and meta-analyses, including the findings reported and any core components of the 
programs and interventions that were recorded or identified in the manuscripts. Most important, 
we carefully reviewed the moderator and subgroup analyses reported in each review in order to 
identify any core components with empirical support. The results of our systematic review of 
reviews and meta-analyses are summarized below by optimal health domain. 

 
Physical Health 

 
Substance Use 

The committee reviewed 10 systematic reviews and meta-analyses that examined 
programs and interventions focused on prevention or reduction of youth substance use, including 
alcohol, tobacco, marijuana, and other drugs, or a combination of two or more of these 
substances. More specifically, 1 study focused on tobacco use only (Thomas, McLellan, and 
Perera, 2015); 2 on illicit drug use only (Faggiano et al., 2014; Ferri et al., 2013); 3 on alcohol 
and other drug use but not tobacco use (Champion et al., 2013; Tanner-Smith et al., 2015; 
Thomas, Lorenzetti, and Spragins, 2013); and the remaining 4 on tobacco, alcohol, and other 
drugs or substance use more broadly (Carney et al., 2016; Hodder et al., 2017; MacArthur et al., 
2016; Onrust et al., 2016). 

Most programs and interventions in this category were delivered in schools and included 
universal prevention programs, targeted interventions, or a combination of the two. Additional 
delivery settings included home or the community (MacArthur et al., 2016), emergency rooms 
(Tanner-Smith et al., 2015), and mass media campaigns (Ferri et al., 2013). Evidence was not 
sufficient to suggest that one setting was better than any other, but the overwhelming number of 
programs provided in schools suggests their utility in reaching a larger population of young people 
relative to other settings, including those who may not be able to access services outside of school. 

Universal programs were delivered in large groups (e.g., whole class), while targeted 
programs were more often delivered to individuals or in smaller groups. Teachers, peers, and 
other mentors were the most common facilitators of these programs. In general, adult-led 
programs were more effective than peer-led programs (Thomas, McLellan, and Perera, 2015), 
although the latter programs showed some small effects (MacArthur et al., 2016). Some programs 
also involved parents, who represent an important protective factor for adolescent substance use. 
For example, Thomas, Lorenzetti, and Spragins (2013) examined the role of mentors and showed 
that strong family acceptance and community partners helped reduce drug use. 

The majority of programs focused exclusively on adolescent populations (range or mean 
age between 10 and 19), although two of the systematic reviews and meta-analyses also included 
studies of elementary school–aged children (Faggiano et al., 2014; Hodder et al., 2017; Onrust et 
al., 2016). In particular, Onrust and colleagues (2016) found significant effects by age, indicating 
that there are developmental differences in response to program foci and that beginning 
substance use prevention programs before adolescence can be effective. 
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Program duration varied considerably, from one brief session to multiple sessions over 
the course of 2 or more years, and no clear evidence emerged that a specific number of sessions 
or time spent in a program was more or less beneficial overall. Among targeted programs, two of 
the studies (Carney et al., 2016; Tanner-Smith et al., 2015) focused on the effects of brief 
interventions for substance-using adolescents and showed some small effects. Other, more 
extensive targeted interventions were also effective. For example, Thomas, Lorenzetti, and 
Spragins (2013) found that frequent meetings helped reduce drug use among substance-using 
adolescents. Universal prevention programs also ranged in duration, although most of these 
programs in the reviewed articles were provided over longer periods of time. As mentioned 
previously, some of these programs began in childhood, highlighting both the developmental 
differences in program effects and the utility of starting prevention programs early and 
continuing them through adolescence (Onrust et al., 2016). 

Many of the programs were informed by theory, with most using a social competence 
approach (Botvin, 1983), a social influence approach (Cialdini and Goldstein, 2004), or the 
transtheoretical model of behavior change (Prochaska and Velicer, 1997). Those using a social 
competence approach, which aims to reduce or prevent drug use by improving personal and 
interpersonal skills as well as problem-specific skills, were generally more effective, although 
the improvement was not usually statistically significant. Those programs based on the social 
influence model, which attempts to reduce substance use by focusing on social norms and peer 
influence, were generally less effective and rarely showed statistically significant results. 
However, programs that used a combination of both the social competence and social influence 
approaches (e.g., developing interpersonal skills and discussing social norms) were more 
effective, especially with respect to longer-term outcomes (Faggiano et al., 2014; Thomas, 
McLellan, and Perera, 2015). 

The committee’s review of systematic reviews and meta-analyses of programs targeting 
substance use revealed several promising components, including the utility of school-based 
programs for universal prevention, programs that begin in childhood, and those that combine 
social competence and social influence approaches by incorporating skill development with 
social norm education. Because the studies included were not necessarily designed to identify 
effective components, our review did not uncover strong evidence in support of specific core 
components that were consistently effective across multiple studies. Importantly, this lack of 
evidence may not mean that no such effective components exist. Rather, it represents an 
opportunity for future research to evaluate the effectiveness of identifiable core components of 
programs and practices that may be generalizable across different settings and target populations. 

Sexual Behavior 
Eight different systematic reviews and meta-analyses focused on sexual health. The 

targeted outcomes varied widely and included both behaviors and health outcomes. Specifically, 
one article focused on overall sexual health promotion (DeSmet et al., 2015), two focused 
exclusively on teen pregnancy prevention (Harden et al., 2009; Marseille et al., 2018), one 
focused exclusively on contraceptive use (Lopez et al., 2016), and one focused on repeat 
pregnancy prevention (Aslam et al., 2017/Whitaker et al., 2016). The remaining three reviews 
targeted more than one behavior or outcome: two focused on teen pregnancy and STI prevention 
(Oringanje et al., 2016; Picot et al., 2012/Shepherd et al., 2010), and one included teen 
pregnancy and STI prevention as well as sexual risk behaviors (Chin et al., 2012). 

Most programs in this category were universal prevention programs, although some were 
targeted to populations at greater risk for pregnancy and/or STIs, such as teen mothers (Aslam et 
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al., 2017/Whitaker et al., 2016) or specific racial/ethnic groups (Aslam et al., 2017/Whitaker et 
al., 2016; Marseille et al., 2018; Picot et al., 2012/Shepherd et al., 2010). Some programs were 
also delivered to separate groups based on biological sex (Harden et al., 2009; Picot et al., 
2012/Shepherd et al., 2010). 

The most common program settings were schools, followed by community centers. Some 
programs also occurred at home or in primary care and reproductive health clinics. Programs 
were most often delivered by teachers and health educators, peers or near-peers, and medical 
professionals. 

The effectiveness of programs delivered in similar settings varied for several reasons. 
First, not all programs were implemented with fidelity. In school-based settings, for example, 
implementation was often affected by whether the school was characterized by a supportive 
school culture, flexible school administration, and enthusiasm and expertise from teachers and 
peers for delivering interactive sessions among teachers and peers (Picot et al., 2012/Shepherd et 
al., 2010). This finding suggests that creating a supportive and inclusive culture in schools and 
other program settings can help to improve program effectiveness. 

Secondly, not all young people found the programs to be engaging or acceptable. One 
influential factor in this regard was the qualities of the intervention providers—enthusiasm, 
credibility, and expertise (in content and in managing groups) (Picot et al., 2012/Shepherd et al., 
2010). Other factors were whether the interventions met young people’s own needs in relation to 
sexual health, including sexual feelings, emotions and relationships, the operation of gendered 
norms, the age-appropriateness of the intervention, and the level of discomfort felt in the 
classroom setting (Picot et al., 2012/Shepherd et al., 2010). These findings not only provide 
evidence for creating a supportive and inclusive culture in program settings, but also highlight 
the importance of including diverse youth and their communities in program development, 
implementation, and evaluation to ensure that a program meets their needs. 

The vast majority of studies reviewed programs for youth aged 10–19, although younger 
students were sometimes included (Harden et al., 2009; Lopez et al., 2016). The latter were most 
often early childhood interventions and other youth development programs that provided social 
support, educational support, and skills training. Many of these early childhood intervention 
programs also targeted social determinants (e.g., race/ethnicity, socioeconomic status, ability) 
and structural and systemic issues (e.g., housing, employment opportunities) that affect health, 
development, and well-being (Harden et al., 2009). Importantly, these early childhood programs 
appeared to exert a long-term positive influence on the risk of teenage pregnancy, as well as 
other outcomes associated with social and economic disadvantage, such as unemployment and 
criminality (Harden et al., 2009). Social and economic disadvantage have not been well 
addressed in programs and evaluations as determinants of teenage pregnancy (Harden et al., 
2009). More research is therefore needed to understand the interdependence of social 
determinants, structural and systemic issues, behavior, and health outcomes. Furthermore, 
programs that aim to improve young people’s life opportunities, financial circumstances, and 
future expectations represent an important avenue for future work. 

The frequency and duration of the programs studied varied significantly, from brief, 
single sessions to multiple sessions over a number of years. Comparisons by program duration 
showed that those provided over a longer period were more effective than those delivered as 
single sessions, a finding attributed to the fact that such programs give participants more 
opportunities to practice the skills they have learned (Picot et al., 2012; Shepherd et al., 2010). 

As was found for the substance use studies, the sexual health studies included in the 
committee’s review generally were not designed to identify program components that were more 
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effective than others. However, the body of evidence presented in these reviews highlights the 
potential effectiveness and generalizability of particular approaches. First, creating a supportive 
and inclusive culture in program settings and including diverse youth and their communities in 
program development, implementation, and evaluation efforts can ensure that such programs 
meet the needs of the youth they target. This is a prevalent theme not only in the literature, but 
also in the experiences of current Teen Pregnancy Prevention (TPP) program Tier 1B 
implementation grantees (Baltimore City Health Department, 2019; Mary Black Foundation, 
2019; Methodist Le Bonheur Community Outreach, 2019; Morehouse School of Medicine, 2019; 
San Diego Youth Services, 2019; The Center for Black Women’s Wellness Inc., 2019).  

Second, traditional approaches to reducing teenage pregnancy rates, such as inclusive sex 
education and better sexual health services, can be complemented, but not replaced, by positive 
youth development programs. The latter programs use behavioral theory–based approaches to 
increase adolescents’ knowledge; influence their attitudes and beliefs; create supportive norms; 
and build relevant communication, decision-making, and practical skills that help build self-
efficacy. These programs are associated with prevention and decreased risk of pregnancy, HIV 
infection, and STIs (Chin et al., 2012; DeSmet et al., 2015; Lopez et al., 2016; Marseille et al., 
2018). Future research is needed to evaluate the core components of these programs that can be 
effective across multiple behaviors and outcomes. 

Emotional Health 

Six of the systematic reviews and meta-analyses focused on emotional health (Calear and 
Christensen, 2010; Clarke, Kuosmanen, and Barry, 2015; Corrieri et al., 2014; Das et al., 2016; 
Dray et al., 2017; van Genugten et al., 2017). All six addressed specific types of internalizing 
symptoms or behaviors, (e.g., depression or anxiety symptoms, low self-esteem, stress), while 
three also included externalizing symptoms or behaviors (e.g., conduct problems, violence) (Das 
et al., 2016; Dray et al., 2017; van Genugten et al., 2017).7 

Four of the systematic reviews and meta-analyses included programs delivered only in 
school settings (Calear and Christensen, 2010; Corrieri et al., 2014; Dray et al., 2017; van 
Genugten et al., 2017). The other two included programs provided in schools and at least one 
other setting, including primary care clinics (Das et al., 2016) or through digital platforms 
(Clarke, Kuosmanen, and Barry, 2015). All six systematic reviews and meta-analyses included 
programs focused on universal prevention of emotional health problems, while most also 
included programs targeted to adolescents considered at risk based on family history or 
symptoms (Calear and Christensen, 2010; Clarke, Kuosmanen, and Barry, 2015; Corrieri et al., 
2014; Das et al., 2016; van Genugten et al., 2017). The fact that the majority of these programs 
occurred, at least in part, in schools again suggests the usefulness of schools in addressing 
adolescent health and well-being. 

Most universal programs were administered in group settings, except for those in the 
Clarke, Kuosmanen, and Barry (2015) study, which were all self-administered through digital 
media platforms. Targeted programs were delivered both individually and in group settings. 
Programs were most often provided by teachers, trained external facilitators (e.g., mental health 
providers, researchers, health professionals), or some combination of the two. Although digital e-

7Articles that focused only on samples of adolescents with diagnosed mental health disorders (e.g., 
depression, anxiety, attention deficit hyperactivity disorder) were excluded because these represent chronic medical 
conditions. 
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health interventions showed some promise for improving emotional health, participant retention 
was lower in programs delivered exclusively through digital media compared with those that also 
included an in-person component, indicating the value of in-person time for these types of 
programs (Clarke, Kuosmanen, and Barry, 2015; Das et al., 2016).  

In general, emotional health programs involved more frequent and more consistent 
sessions relative to the substance use and sexual health programs included in our review. The 
majority of programs included multiple sessions, ranging from two total meetings to daily 
sessions over the course of 36 weeks. 

The average age of program recipients for each study was 10–19, although children as 
young as 5 and late adolescents as old as 25 were included in some of the systematic reviews and 
meta-analyses. Four of the studies also examined programs involving parents as a complement to 
school-based programs (Calear and Christensen, 2010; Corrieri et al., 2014; Das et al., 2016; 
Dray et al., 2017). 

Overall, programs informed by cognitive-behavioral therapy (CBT) techniques were 
shown to be effective in improving emotional health across all the systematic reviews and meta-
analyses. The goal of CBT is to change the automatic negative thoughts that contribute to 
emotional distress and related behavior problems, and such therapies have strong evidence of 
effectiveness for a variety of internalizing and externalizing problems across ages and 
demographic subgroups (Hofmann et al., 2012). Among the studies included in our review, those 
that used CBT techniques to promote resilience, self-regulation, and coping skills were most 
consistently associated with decreased internalizing and externalizing symptoms and improved 
emotional well-being (Calear and Christensen, 2010; Clarke, Kuosmanen, and Barry, 2015; 
Corrieri et al., 2014; Das et al., 2016; Dray et al., 2017; van Genugten et al., 2017). 

As with the studies in the physical health domain, none of those identified in the 
emotional health domain were specifically designed to identify core components. This made it 
difficult for the committee to definitively isolate those program elements that are most effective 
in promoting emotional health. However, several key characteristics of programs show great 
promise in addressing internalizing and/or externalizing symptoms or behaviors related to 
emotional health. In general, programs that were provided universally, in school, with some in-
person meeting, with multiple sessions over a greater number of weeks, and with the 
incorporation of CBT techniques showed some effectiveness for promoting emotional health 
among adolescents.  

These results reflect those of other research on core components of mental health 
programs for youth. While our review did not include studies of adolescents with diagnosed 
mental health conditions, much of the seminal work on core components comes from this field. 
For example, core components research has shown that exposure to a fear or stressor may be the 
most important component of CBT for anxiety and traumatic stress (Seligman and Ollendick, 
2011). Studies using similar approaches to identify the core components of prevention programs 
for emotional health will therefore be an important area for future research. 

Social Health 

No studies in our review focused exclusively on social health. This is likely because 
social health is often integrated into programs focused on social-emotional learning and positive 
youth development. Studies that include social health among the domains covered are discussed 
in greater detail in the section below on multiple optimal health domains. 
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Spiritual Health 
 

As with social health, no studies in our review focused exclusively on spiritual health. 
However, a number of studies included outcomes related to spiritual health in combination with 
other areas of optimal health. These are described in the section on multiple optimal health 
domains as well. 
 

Intellectual Health 
 

Only one study in our review exclusively examined intellectual health outcomes (Hahn et 
al., 2015/Wilson et al., 2011). Unlike the studies in the other domains, this comprehensive meta-
analysis was designed specifically to identify core components and thus to provide evidence for 
effective components of programs targeting intellectual health outcomes. 

The authors of this study conducted a meta-analysis of programs and interventions aimed 
at increasing high school participation rates. They included 152 studies in their meta-analysis,8 
and the outcomes of interest included school enrollment, school dropout, and completion of a 
high school degree or the General Education Development (GED) tests. Programs included in the 
review fell into the following categories: attendance monitoring, multiservice packages, 
alternative schools, supplemental academic training, case management, school/class 
restructuring, skills training/CBT, college preparation, mentoring/counseling, vocational training, 
community service, and others. The vast majority of programs took places in schools, with others 
being delivered in community settings or in a combination of school and community settings. 
Most programs entailed daily contact with participants, and program duration averaged about 
two school years. The average age of participants was 15, although some programs targeted 
elementary school–aged children. 

Broadly, this meta-analysis found that programs taking place in schools and those 
delivered in multiple settings (including schools) were more effective than those offered in 
community settings. It also found that all program types except those designated as “other” 
showed significant effectiveness in decreasing school dropout rates among program participants 
compared with the average dropout rate. Furthermore, while most categories of programs were 
equally effective, programs focused on attendance monitoring were significantly less successful 
than programs in most of the other categories. 

It is significant that almost half of the studies in this review reported issues with program 
implementation, including structural issues (e.g., access to resources), staffing issues, funding 
issues, and difficulties obtaining administrator buy-in. This suggests that having supportive 
school environments and improved access to resources may help promote positive program 
effects. In addition, given the economic and health benefits of education, the provision of these 
additional services to socially disadvantaged youth can help improve their life opportunities and 
promote equity. Therefore, actions to create supportive school culture and promote equitable 
access to resources can have major impacts on adolescents’ overall health and well-being. 
 
 
 

                                                 
8An additional 15 programs for teen mothers were included in the review but were analyzed separately 

given these participants’ specialized needs. Our summary is based on the 152 studies that were offered to broader 
populations of youth. 
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Multiple Optimal Health Domains 
 

Given the interrelatedness of the dimensions of optimal health, it is not surprising that six 
of the systematic reviews and meta-analyses considered the effects of programs on outcomes in 
multiple optimal health domains (Ciocanel et al., 2017; Durlak et al., 2011; Durlak, Weissberg, 
and Pachan, 2010; Klingbeil et al., 2017; MacArthur et al., 2018; Taylor et al., 2017). The 
behaviors and outcomes targeted in these reviews included substance use, pregnancy, sexual 
behavior, positive social behavior, academic performance, emotional distress, mindfulness, and 
self-regulation skills, among others. Despite this broad scope of outcomes, this part of the 
committee’s review ultimately encompasses the most consequential components of optimal 
health. Instead of focusing on a narrowly targeted behavior, the programs reviewed in this 
section attempt to teach skills that, if learned successfully, underlie and impact health in multiple 
domains and across the life course. 

Most of the programs reviewed in these articles used a social-emotional learning or 
positive youth development framework. Both of these frameworks posit that supporting social 
and emotional skills and positive attitudes helps youth develop social and emotional assets that 
have positive effects on well-being and are protective against negative outcomes (Ciocanel et al., 
2017; Durlak et al., 2011; Durlak, Weissberg, and Pachan, 2010; Taylor et al., 2017).  

Klingbeil and colleagues (2017) studied mindfulness-based interventions, which similarly 
sought to provide youth with self-regulation and acceptance skills to improve physical, 
emotional, social, spiritual, and intellectual health outcomes. These skills are challenging to 
target through interventions, perhaps because they are more difficult to measure and test. That 
said, these are skills that are required for some of the most important developmental tasks of 
adolescence. Also, many programs included in this study did show significant measurable effects 
on the outcomes of interest, effects that were maintained for as long as 18 months or more. 

The programs addressed in these articles were most often delivered in schools or multiple 
locations that included schools (Dray et al., 2017; Durlak et al., 2011; MacArthur et al., 2018; 
Taylor et al., 2017) or in afterschool and community-based settings (Ciocanel et al., 2017; 
Durlak, Weissberg, and Pachan, 2010). Across multiple articles in our review, school-based 
programs that were provided universally to all students showed the strongest evidence of 
effectiveness (Durlak et al., 2011; MacArthur et al., 2018). This finding provides further support 
for the findings described earlier, which suggest that schools are particularly well suited for 
providing programs that have positive effects on multiple optimal health-related outcomes. 

Participants in these programs were aged 5–18. Although the average age of participants 
was 10–19, these programs were more likely to include younger children relative to those 
described in previous subsections. Notably, there were reported differences in program effects by 
age. In particular, the Taylor et al. (2017) study found that programs for younger children (ages 
5–10) had significantly greater effects on measured outcomes compared with those for early 
adolescents (ages 11–13). However, effects did not differ between mid- to late adolescents (ages 
14–18) and the younger age groups. Similarly, Dray and colleagues (2017) found that for 
younger children, resilience-focused programs were more effective in decreasing anxiety 
symptoms and emotional distress, whereas for adolescents, these programs were more effective 
in decreasing internalizing problems. Evidence from these studies provides further support for 
the value of starting programs early in the life course and for providing such programs at 
multiple stages of development to capitalize on the critical developmental windows between 
early childhood and young adulthood. 
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Another important finding from Taylor et al. (2017) and other studies was that there were 
few to no differences in program effects by demographic characteristics. More specifically, the 
positive effects of social-emotional learning and positive youth development programs were 
statistically equivalent for students of different racial/ethnic backgrounds and socioeconomic 
levels. Such findings indicate the value of these programs in achieving equitable, positive 
outcomes for all youth, regardless of background. 

Program design and implementation were also critical components for program success. 
Programs that could be described by the SAFE acronym were most successful in producing 
positive effects on social, emotional, and intellectual health outcomes (Durlak et al., 2011; 
Durlak, Weissberg, and Pachan, 2010; Taylor et al., 2017). The SAFE acronym, which 
represents the design and implementation components that have been shown to be effective in 
producing positive outcomes, refers to programs that are (1) sequenced and have step-by-step 
training for facilitators, (2) include aspects of active learning, (3) have focused attention and 
adequate time devoted to skills training, and (4) have explicit definitions of program goals. 
Programs with the SAFE designation were consistently found to be more effective than those 
that did not have these characteristics, highlighting the importance of program design and fidelity 
in prevention and intervention programs. 

Overall, the committee’s examination of this literature aligns with the five core social-
emotional learning competencies developed by the Collaborative for Academic, Social, and 
Emotional Learning (CASEL) (Collaborative for Academic, Social and Emotional Learning, 
2019). These competencies represent the foundational skills that programs might seek to achieve 
to promote healthy behaviors and outcomes for youth: 

 Self-awareness: “The ability to accurately recognize one’s own emotions, thoughts, and
values and how they influence behavior. The ability to accurately assess one’s strengths and
limitations, with a well-grounded sense of confidence, optimism, and a “growth mindset.”
(para. 2)

 Self-management: “The ability to successfully regulate one’s emotions, thoughts, and
behaviors in different situations—effectively managing stress, controlling impulses, and
motivating oneself. The ability to set and work toward personal and academic goals.” (para. 3)

 Social awareness: “The ability to take the perspective of and empathize with others,
including those from diverse backgrounds and cultures. The ability to understand social and
ethical norms for behavior and to recognize family, school, and community resources and
supports.” (para. 4)

 Relationship skills: “The ability to establish and maintain healthy and rewarding relationships
with diverse individuals and groups. The ability to communicate clearly, listen well,
cooperate with others, resist inappropriate social pressure, negotiate conflict constructively,
and seek and offer help when needed.” (para. 5)

 Responsible decision making: “The ability to make constructive choices about personal
behavior and social interactions based on ethical standards, safety concerns, and social
norms. The realistic evaluation of consequences of various actions, and a consideration of the
well-being of oneself and others.” (para. 6)

Summary 

In summary, the committee’s ability to identify specific and discrete core program 
components was limited by the scope of the systematic reviews and meta-analyses currently 
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available in the literature. Although we did not find consistent evidence of effectiveness for 
particular core components across all of the studies reviewed, several of the evaluated programs 
show promise across multiple domains of optimal health (see Box 4-1). In particular, social-
emotional learning and positive youth development programs offer great potential benefit, as 
they are aimed at equipping children and adolescents with the foundational skills they need to 
engage in impulse control and self-regulation, skills that ultimately help them make healthy 
decisions in a variety of situations. 

Importantly, while few of the papers in our review included digital e-health interventions, 
we recognize that this is more likely due to the age of the included studies rather than a 
representation of their utility. Since smartphones and computers have become nearly ubiquitous 
among adolescents today compared with even 5 years ago (Anderson and Jiang, 2018) (see 
Chapter 2), further investigation of the effectiveness of digitally delivered interventions among 
more contemporary cohorts of youth is needed. 

BOX 4-1 
Promising Components Identified in the Systematic Review, by Optimal Health Domain 

Physical Health 
Substance use: 

 Universal programs
 Being school-based
 Beginning in childhood
 Combining social competence and social influence approaches

Sexual behavior: 
 Beginning in childhood
 Creating a supportive and inclusive culture in program settings
 Including diverse youth and their communities in program development,

implementation, and evaluation efforts
 Promoting skills based on social-emotional learning and positive youth development as

a complement to inclusive sex education and sexual health services
Emotional Health 

 Universal programs
 Being school-based
 Including in-person meetings
 Multiple sessions over longer periods of time
 Incorporating cognitive-behavioral therapy techniques

Intellectual Health 
 Providing programs in schools or a combination of schools and other settings
 Promoting supportive school culture and access to resources

Multiple Optimal Health Domains 
 Promoting competencies based on social-emotional learning and positive youth

development
 Starting interventions in childhood
 Being sequenced, active, focused, and explicit (SAFE)
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RESULTS OF CORE COMPONENTS PAPER REVIEW

In addition to the systematic review of systematic reviews and meta-analyses reported 
above, the committee identified a selected group of papers that were clearly focused on core 
components of effective practice for improving outcomes in each of the optimal health domains. 
These papers used methodologies of systematic reviews or meta-analyses (Boustani et al., 2015) 
or were reviews of reviews (Peters et al., 2009). We used the results of our review of these 
papers to supplement the findings obtained from our systematic review and to ensure that the 
most current research on core components would be explored and considered. 

While a number of papers made reference to core components or elements, these articles 
were often focused on a specific program instead of considering the shared components of 
multiple programs. Findings from the four articles that met the final criteria for our core 
components review are summarized below (Boustani et al., 2015; Lawson et al., 2019; Peters et 
al., 2009; Tolan et al., 2016). 

Boustani et al. (2015) 

Boustani and colleagues (2015) identified common elements that exist across evidence-
based prevention programs for multiple health behaviors and outcomes, including substance use, 
life skills, sexual health, violence, and depression/anxiety. To this end, they used a distillation 
and matching approach, which entails systematically reviewing EBPs to aggregate the core 
components that are most common to these programs and are thus likely to be the most effective 
(Chorpita et al., 2005). As the authors state: 

The current findings lend initial support for this method of knowledge 
aggregation to identify a core set of skills designed to reduce common pathways 
to risk behaviors such as conduct problems and substance use—and to prepare 
youth for healthy trajectories characterized by successful relationships, prosocial 
behaviors, sexual health, and positive adjustment (Boustani et al., 2015, p. 215). 

Across prevention programs for all outcomes, Boustani and colleagues (2015) found that 
problem solving was the most common practice component, followed by communication skills, 
assertiveness training, and insight building. The most common instructional components were 
psychoeducation, modeling, and role play. (See Figure 4-7.) 
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FIGURE 4-7 Common components of adolescent prevention programs.  
SOURCE: Boustani et al. (2015). Republished with permission of Taylor & Francis, Ltd. 
Permission conveyed through Copyright Clearance Center, Inc. 

Although their review identified common components of these programs, the authors 
(2015) provided no statistical evidence that any of these components were more or less effective 
than others. This represents an important next step for future research. 

Lawson et al. (2019) 

CASEL is a compilation of evidence-based programs meant to facilitate social-emotional 
learning. While a number of such programs have been found to be successful, Lawson and 
colleagues (2019) suggest that a core set of components appears across programs. They first 
selected programs from the CASEL database that met the following criteria: 

 targets all five areas of CASEL competence (self-awareness, self-management, social
awareness, relationship skills, and responsible decision making);

 provides opportunities to practice;
 offers multiyear programming;
 offers training and other implementation support;
 has at least one evaluation study that included a comparison group and pre–post measures;

and
 documents a positive impact on one of the four outcome domains (academics, conduct

problems, emotional distress, prosocial behavior).

Next, the authors coded the components present in each of the 14 programs included in 
their final sample. The most common components were social skills (100% of programs), 
identifying others’ feelings (100% of programs), behavioral coping skills/relaxation (92.9% of 
programs), and identifying one’s own feelings (87.7% of programs). The least commonly 
addressed components were mindfulness (20% of programs), valuing diversity (63.6% of 
programs), cognitive coping/self-talk (75% of programs), and goal setting and planning (75% of 
programs). 

Importantly, this review identified components that were present or absent in programs 
that had been identified as efficacious, rather than testing the effectiveness of each component on 
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its own. Testing for the effectiveness of each of these core components of social-emotional 
learning programs thus represents an important area for future research. 

Tolan et al. (2016) 

Tolan and colleagues (2016) took a broad and integrative approach to understanding a 
range of factors that might influence positive youth development. They compared four 
interrelated frameworks: social competence (Waters and Sroufe, 1983), social-emotional 
learning (Elias et al., 1997), positive youth development (Lerner et al., 2002), and positive 
psychology (Seligman and Csikszentmihalyi, 2014). A major objective of the review was to 
identify core components across orientations, with a focus on developing a “unified framework 
to guide interventions” (Tolan et al., 2016, p. 215). The authors concluded that four core 
components are consistent across the models they reviewed and that these components facilitate 
positive outcomes: self-control, positive self-orientation, engagement with others, and societal 
bonding/moral ethical standards. Although each framework defines and measures these 
constructs slightly differently (see Table 4-2), they are nevertheless consistent themes that could 
serve as intervention targets to promote optimal health. Again, isolating and measuring the 
effects of these common components will be an important consideration for future research. 

TABLE 4-2 Common construct threads and potential alignment across the four frameworks

SOURCE: (Tolan et al., 2016). Republished with permission of Springer Nature. Permission 
conveyed through Copyright Clearance Center, Inc. 

Peters et al. (2009) 

As discussed above in the discussion of the committee’s systematic review, schools are a 
common setting for many behavioral interventions; however, many school health education 
programs focus on a single behavioral domain. In contrast, integrative, multicomponent 
programs that address multiple behaviors may be more efficient. The review by Peters and 
colleagues (2009) suggests that this efficiency is enhanced if the elements of change are similar 
across all of the targeted behaviors and outcomes. 

These authors conducted a systematic review of the effectiveness of school-based health 
promotion programs targeting substance use, sexual behavior, and nutrition.9 The 55 reviews 
included in their analysis yielded five core components deemed effective across all three targeted 
behaviors: being theory based; addressing social influences (especially social norms); addressing 
cognitive-behavioral skills, including the training of facilitators; and consisting of multiple 

9This paper indicates positive, negative, or no statistically significant effect of each program component, 
but does not report effect sizes. This reporting method makes it more difficult to compare the magnitudes of these 
effects. 
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components. “Tentative” evidence also suggested positive effects of parent involvement and a 
greater number of sessions. In contrast, a knowledge-only approach was not effective in any of 
the above three domains, although the strength of evidence varied. All of these findings 
complement those identified in our systematic review. 

Some components were more effective than others for certain groups of outcomes. In the 
domains of sexuality and nutrition programs, programs with a specific behavioral focus were 
more effective than those that addressed general issues (e.g., condom use vs. general sexuality). 
In addition, evidence indicated that addressing behavioral determinants and tailoring to cognitive 
ability or age were effective in these two domains. Strong and moderate reviews of sexuality and 
substance use programs indicated that tailoring interventions to the culture of the target group 
was also effective. 

Sexuality and substance use programs both addressed abstinence goals, and strong 
reviews in both domains indicated their ineffectiveness and even their negative effects in some 
cases. Specifically, the authors state that “not one sexuality review stated positive conclusions 
about the effectiveness of abstinence-only programs, which portray abstinence from sex as the 
only or very best prevention option and usually do not discuss contraception,” and further state 
that one sexuality review “even reported negative effects.” For substance use, the authors state 
that “harm reduction or prevention of abuse may be more effective than a goal of abstinence or 
delayed use, at least for youth who already use.” 

 
Summary 

 
In summary, the additional papers the committee reviewed identify common components 

of effective programs, although statistical evidence is rarely provided to suggest that any of the 
components is more or less effective than others (see Box 4-2). Future work is needed in this 
area to provide a more complete understanding of the ways in which these components compare 
directly with one another, as well as the ways in which their efficacy may vary by particular 
demographic groups. 

 
 

BOX 4-2 
Common Components Identified in the Supplemental Paper Review 

 
Most Common Components in Effective Programs (evidence of effectiveness of specific 
components not provided) 
Boustani et al. (2015) 
Practice components: 

 Problem solving  
 Communication skills 
 Assertiveness training 
 Insight building 

Instructional components: 
 Psychoeducation 
 Modeling  
 Role play 

Lawson et al. (2019) 
 Social skills  
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 Identifying others’ feelings
 Behavioral coping skills/relaxation
 Identifying one’s own feelings

Tolan et al. (2016) 
 Self-control
 Positive self-orientation
 Engagement with others
 Societal bonding/moral ethical standards

Components of Programs with Evidence of Effectiveness (magnitude of effects not 
reported) 
Peters et al. (2009) 
All programs: 

 Being theory-based
 Addressing social influences (especially social norms)
 Cognitive-behavioral skills
 Training facilitators
 Consisting of multiple components

Substance use and sexual behavior programs: 
 Harm reduction or prevention rather than abstinence-only or delayed use

CONCLUSIONS 

With respect to core components of programs that are effective in promoting positive 
adolescent health behaviors and outcomes, the committee drew the following conclusions: 

CONCLUSION 4-1: Most current research is not designed to identify which components of 
adolescent risk behavior programs or interventions are more effective than others. 

CONCLUSION 4-2: More research is needed to determine how, when, and for whom the 
common components of programs are effective in promoting positive adolescent health 
behaviors and outcomes. 

CONCLUSION 4-3: Programs that are sequenced, include an active learning technique, have 
focused time devoted to skills training, and have explicit program goals are more effective 
than those that lack these characteristics. 

CONCLUSION 4-4: Programs that incorporate approaches based on behavioral theory, 
social-emotional learning, and positive youth development are more successful in promoting 
positive adolescent health behaviors and outcomes across multiple optimal health domains 
relative to those that do not use these approaches to inform programmatic efforts. 

CONCLUSION 4-5: Multicomponent, multisession programs focused on social-emotional 
learning and positive youth development that emphasize knowledge, attitudes, and skills are 
more successful in supporting healthy adolescent development than programs focused on 
individual risk behaviors. 
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CONCLUSION 4-6: Efforts to assist adolescents in making healthy decisions related to risk-
taking behaviors—including alcohol and tobacco use and sexual activity, among others—need 
to begin in early childhood and continue through adolescence. 

CONCLUSION 4-7: Programs that target social determinants of health and well-being can 
have widespread, positive effects on multiple behaviors and outcomes. 

CONCLUSION 4-8: Having supportive environments and improved access to resources can 
lead to greater positive program effects. 

CONCLUSION 4-9: Program development, implementation, and evaluation efforts would 
benefit from including youth of diverse ages, racial/ethnic backgrounds, socioeconomic status, 
rurality/urbanity, sexual orientations, sexes/genders, and disability/ability status. 

  
 The next and final chapter of their report provides the committee’s recommendations—
based on the conclusions presented in Chapters 2 through 4—for research and the Office of the 
Assistant Secretary for Health (OASH) programs and policies.
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5 

Recommendations and Promising Approaches 

Living my best life would be able to achieve my dreams and accomplishing the 
goals I’ve set for myself. Doing my best to past the obstacles in my path and 
never giving up along with supporting friends and family members. I would also 
say, living my best life would include having enough money to not worry about 
the total expenses used up each month. 

Female, age 171 

The previous chapters of this report respond to the committee’s charge to review key 
questions related to the effective implementation of youth programs. In particular, Chapter 2 
examines the literature on adolescent development through an optimal health lens to set the stage 
for the review of programs in Chapter 4. Chapter 3 looks at adolescent risk taking and its social 
environmental influences, and provides an overview of the current landscape of the three specific 
behaviors (alcohol use, tobacco use, and sexual behavior) targeted by the committee for our 
program review. Chapter 4 then responds to the central charge to this committee—to use the 
optimal health framework to analyze the core components of programs found to be effective in 
preventing unhealthy risk behaviors among adolescents.  

This final chapter of the report synthesizes our findings and conclusions into 
recommendations and promising approaches for research, programs, and policies. In line with 
the charge in our statement of task to recommend (1) a research agenda incorporating a focus on 
optimal health for youth, and (2) improvements to the Office of the Assistant Secretary for 
Health (OASH) youth-focused programs, the three evidence-based recommendations presented 
in this chapter focus on the following:  

 research on the effectiveness of core components of programs,
 updates to and expansion of data collection for the Youth Risk Behavior Survey, and
 OASH programs.

We conclude with the following two promising approaches that, based on a broader examination 
of the contemporary research literature, represent significant opportunities for program 
improvement: 

 policies and practices focused on inclusiveness and equity, and
 involvement of diverse youth in all decisions for youth programs.

1Response to MyVoice survey question: “Describe what it would look like to live your best life.” See the 
discussion of the MyVoice methodology in Appendix B for more detail. 
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RECOMMENDATIONS FOR RESEARCH 

The two recommendations that respond to our charge to provide a research agenda 
incorporating a focus on optimal health for youth address (1) research on the effectiveness of 
core components of programs, and (2) updates to and expansion of data collection for the YBRS.  

Research on the Effectiveness of Core Components of Programs 

RECOMMENDATION 5-1: The U.S. Department of Health and Human Services should 
fund additional research aimed at identifying, measuring, and evaluating the effectiveness of 
specific core components of programs and interventions focused on promoting positive health 
behaviors and outcomes among adolescents. 

Our recommendation for further research on the core components of programs is 
supported by the systematic review and examination of the literature on core components in 
Chapter 4.  

Identification of the core components of evidence-based practices (EBPs) is a relatively 
new yet promising approach in the field of implementation science. As described in Chapter 4, 
this approach emerged from concerns about implementation fidelity to manualized or “name 
brand” EBPs for children’s mental health conditions when a large number of “generic” programs 
without the EBP label had shown effectiveness in the community. In an attempt to broaden the 
understanding of effectiveness, relevance, and availability of evidence-based treatments, 
clinicians and researchers began undertaking clinical trials that deconstructed EBPs in order to 
identify their “active ingredients” (Blase and Fixsen, 2013). One example comes from studies of 
cognitive-behavioral therapy (CBT), one of the most widely used and effective interventions for 
internalizing problems. Core component research on CBT has shown that exposure to a fear or 
stressor may be the most important component of this therapy for anxiety and traumatic stress 
(Seligman and Ollendick, 2011). Moreover, distilling treatments into their active components can 
help reduce the length of interventions, which in turn can increase treatment fidelity, compliance, 
and access for diverse populations. 
More recent research on the core components of programs for adolescents has shown the utility 
of this approach with respect to not only mental health, but also opioid use disorder (OUD) and 
youth program management and quality improvement. For example, researchers at the Center on 
Addiction have been able to identify 21 core techniques focused on family psychoeducation, 
medication options, and shared decision making that are most effective for youth in OUD 
treatment (NASEM, 2019a). With regard to program management and quality improvement, a 
team at the David P. Weikart Center for Youth Program Quality conducted a systematic review 
and meta-analysis to identify high-quality practices that could be used by youth workers to 
promote positive outcomes among youth in after-school programs. Applying the results of this 
research, they created the Youth Program Quality Assessment, which can be used to measure 
program quality and identify staff training needs (NASEM, 2019a). 

Three main methods can be used to identify core components of programs (see Chapter 
4). The first is the distillation and matching method (used by Boustani et al., 2015), which aims 
to identify the distinct techniques within a treatment that can be used to individualize services 
(Chorpita, Daleiden, and Weisz, 2005). The second method is the Delphi technique, which 
involves convening focus groups of experts to reach consensus on the most effective components 
of a set of treatments (Garland et al., 2008). The third method is meta-analysis and meta-
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regression (used by Hahn et al., 2015/Wilson et al., 2011; Tanner-Smith et al., 2015), which 
applies quantitative methods to analyze the relative effectiveness of program components 
(Lipsey, 2018). 

While all of these methods can help identify common components of effective programs, 
not all are designed to test their effectiveness. To address the issue of effectiveness, several 
efforts have focused on implementing core components approaches in practice settings and 
evaluating whether the use of these methods is associated with better outcomes. Examples 
include Chorpita, et al. (2013, 2017) for children’s mental health; Smith et al. (2012) for after-
school programs; and Lipsey (2008), Lipsey, Howell, and Tidd (2007), and Redpath and Brander 
(2010) for juvenile delinquency. These examples show promise for core components approaches, 
but these approaches have not yet been validated for adolescent health behaviors and outcomes 
more broadly. Therefore, we recommend that the Department of Health and Human Services 
(HHS) fund research focused on further exploring the use of core components approaches to 
identify the components of effective programs that promote adolescent health and test whether 
those components do in fact result in better health outcomes. If so, these components could be 
used to develop shorter and more focused interventions that would be (1) less costly and require 
less facilitator training, which could lead to greater program fidelity, and (2) more accessible to 
diverse populations. 

Updates to and Expansions of the Youth Risk Behavior Survey 

RECOMMENDATION 5-2: The Division of Adolescent and School Health (DASH) of the 
Centers for Disease Control and Prevention (CDC) should  

 update and expand the Youth Risk Behavior Survey (YRBS) to include
– out-of-school youth (e.g., homeless, incarcerated, dropped out), and
– survey items that reflect a more comprehensive set of sexual risk behaviors with

specific definitions; and
 conduct further research on the ideal setting and mode for administering the YRBS with

today’s adolescents.

As described in Chapters 1 and 3, we chose to use the YRBS to describe trends in 
adolescent risk behavior because it (1) covers all three of our behaviors of interest, and (2) is the 
dataset used most often by the sponsor to evaluate youth risk behavior trends. However, our use 
of YRBS data in this report by no means suggests that these data are perfect. We therefore 
believe there are specific actions that the Centers for Disease Control and Prevention (CDC) can 
take to provide a more accurate picture of trends in adolescent risk behavior moving forward. 

First and foremost, we recommend that the YRBS begin including out-of-school youth in 
the sampling design. Although the YRBS estimates that out-of-school adolescents represent only 
3 percent of the adolescent population, other research suggests that this figure could be as high as 
10.1 percent (Brener et al., 2013; King, Marino, and Barry, 2018). This population is especially 
important because those adolescents who are not in school, particularly those who are homeless 
or incarcerated or have dropped out, have higher incidences of the risk behaviors addressed in 
this report and their related adverse health outcomes compared with those who are in school 
(Edidin et al., 2012; Freudenberg and Ruglis, 2007; Heitzeg, 2009; Kearney and Levine, 2012; 
Odgers, Robins, and Russell, 2010; Tolou-Shams et al., 2019; Wilson et al., 2011). An updated 
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and expanded YRBS that captured data on these youth could help inform programs and 
interventions for these marginalized groups of adolescents. 

Second, we recommend updating the sexual behavior items on the YRBS to reflect the 
variety of sexual behaviors in which today’s youth engage. The survey’s current sexual behavior 
questions are vague, referring to “sexual intercourse” without providing a clear definition of this 
term. Most of the subsequent questions also tend to focus on pregnancy risk, which further 
suggests that “sexual intercourse” refers only to penile–vaginal intercourse. This wording is 
inherently flawed for multiple reasons. First, today’s adolescents have different 
conceptualizations of sex and sexual activity relative to their counterparts in the past (Diamond 
and Savin-Williams, 2009). Accordingly, respondents may interpret “sexual intercourse” to 
mean any type of sex (vaginal, oral, or anal) and/or to include only consensual sexual activity, 
which can lead to biased estimates of the behavior of interest. Second, the emphasis on vaginal 
sex and pregnancy risk ignores the impact of sexually transmitted infections (STIs), whose 
incidence is disproportionately higher in adolescents and young adults compared with adult 
populations (CDC, 2018). Similarly, the focus on vaginal sex excludes LGBTQ adolescents, who 
are primarily at risk for STIs and may never engage in penile-vaginal intercourse. We therefore 
recommend that future YRBS cycles not only include a definition for “sexual intercourse,” but 
also ask about experiences of vaginal, oral, and anal sex in order to provide a more accurate 
picture of adolescent sexual risk.  

Fortunately, the CDC does not have to start from scratch. Other nationally representative 
surveys, including the National Survey of Family Growth (NSFG), have successfully 
implemented these types of questions with adolescent populations. Appendix C shows the 
comparable items on the YRBS and NSFG, which can be used to identify appropriate oral and 
anal sex questions as well as example definitions for each of these behaviors.  

Thus, by implementing the aforementioned changes to the sampling design and sexual 
behavior items, the YRBS will be able to provide estimates that are more 1) representative of the 
entire U.S. adolescent population, 2) precise, and 3) reflective of contemporary behavior trends. 
As a result, these data can be used to make sure that adolescent health programs and 
interventions are reflective of the behavior trends and needs of today’s youth.  

Finally, we recommend that the CDC conduct further research regarding the ideal setting 
and mode for administering the YRBS with contemporary cohorts of youth. As described in 
Chapter 3, the most recent evaluation of YRBS setting and mode effects was conducted in 2008 
(Brener et al., 2013; Denniston et al., 2010; Eaton et al., 2010). However, the technological 
landscape over the last decade has changed significantly, particularly among adolescents. For 
example, as described in Chapter 2, 95% of today’s youth have a smartphone, ranging from 93% 
among those with a household income of $30,000 or less to 97% among those with a household 
income of $75,000 or more (Anderson and Jiang, 2018). As a result, a web-based survey mode 
may be more effective than paper-and-pencil instruments for today’s youth. Furthermore, if 
shown to be effective, a web-based survey could also make the YRBS more accessible to out-of-
school youth, as described above. 

RECOMMENDATION FOR OASH PROGRAMS 

This section of the chapter presents our recommendation for OASH programs. 
Specifically, this recommendation responds to the statement of task by providing ways that 1) 
the OASH can use its role to foster the adoption of promising elements of youth focused 
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programs in the initiatives it oversees such as mental and physical health, adolescent 
development, and reproductive health and teen pregnancy. 

RECOMMENDATION 5-3: The Office of the Assistant Secretary for Health within the 
Department of Health and Human Services should fund universal, holistic, multicomponent 
programs that meet all of the following criteria: 

 promote and improve the health and well-being of the whole person, laying the foundation
for specific, developmentally appropriate behavioral skills development;

 begin in early childhood and are offered during critical developmental windows, from
childhood throughout adolescence;

 consider adolescent decision making, exploration, and risk taking as normative;
 engage diverse communities, public policy makers, and societal leaders to improve

modifiable social and environmental determinants of health and well-being that
disadvantage and stress young people and their families; and

 are theory-driven and evidence-based.

This recommendation is grounded in the findings from our systematic review and 
examination of core components papers presented in Chapter 4. Although we reviewed programs 
targeting individual behaviors (e.g., substance use, sexual behavior), application of the optimal 
health framework revealed an important and heretofore neglected area of investment: broadening 
the focus of OASH-funded programs to teach skills that, if learned successfully, underlie and 
impact health and well-being across the life course (see Klingbeil et al., 2017). Specifically, 
evidence shows that integrating and coordinating funding for programs that focus on social-
emotional learning and positive youth development would be more effective in targeting 
adolescent health behaviors and related outcomes relative to the fragmented approach taken in 
the past (Taylor et al., 2017; U.S. Department of Health and Human Services, 2018). Our review 
also showed the strengths of social-emotional learning programs initiated in early childhood and 
continued through adolescence (Taylor et al., 2017), particularly in demonstrating that the nature 
of the positive effects of such programs may differ across developmental stages (Dray et al., 
2017).  

It must be emphasized that this recommendation for universal social-emotional learning 
and positive youth development programs should not be taken as a suggestion that programs 
targeting specific health behaviors (e.g., substance abuse prevention, inclusive sex education) are 
not important. Rather, we view the more holistic programs recommended here as building a 
foundation of self-regulation, good decision making, social awareness, and relationship skills 
upon which other specific behavioral skills and services (e.g., understanding social norms around 
drugs, negotiating condom use, access to contraception) can be built.  

This recommendation is also informed by our review of the literature on adolescent risk 
taking in Chapter 3, where we draw a critical distinction between healthy and unhealthy risk 
taking. Healthy risk taking is a normal and necessary part of adolescent identity development, 
providing adolescents with opportunities to explore their environments, practice decision-making 
skills, and develop autonomy. In contrast, unhealthy risk-taking behaviors are often illegal or 
dangerous, and may result in adverse health outcomes that impede adolescent development. 
Therefore, instead of conceptualizing all risk taking as negative, it is important to acknowledge 
its developmental purpose and provide opportunities for adolescents to take healthy risks that 
will help them learn, grow, and thrive. 
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Our recommendation for OASH programs also reflects the critical importance of 
reducing health disparities and promoting health equity by targeting the social determinants of 
health that disadvantage marginalized communities. As mentioned throughout this and other 
National Academies reports, marginalized adolescents (e.g., homeless, justice-involved, 
estranged from their families, identifying as LGBTQ, having a disability), particularly those who 
are racially and ethnically diverse and/or from lower-income groups, need more resources 
relative to their peers from more advantaged backgrounds (Auerswald, Piatt, and Mirzazadeh, 
2017; NASEM, 2017, 2019b). Moreover, when standardized programs are implemented in these 
communities, they often fail to meet the needs of the youth who are targeted. It is therefore 
critical that OASH programs continue to be developed and implemented with input and support 
from the communities they serve, as those insights will help identify the most pressing needs for 
the respective youth populations. 

Finally, we recommend that these programs be theory based and informed by scientific 
research evidence. Regarding the current research base, our review of programs in Chapter 4 
indicates that effective approaches are more likely to be theory based, to address social 
influences and norms, to incorporate cognitive-behavioral skills, and to consist of multiple 
components. However, recognizing that much of the research documented in the current 
scientific literature was not designed to evaluate the effectiveness of core program components, 
we recommend that these programs continue to evolve based on future research (see 
Recommendation 5-1). By continuing to rely on the most up-to-date scientific evidence, OASH 
will be better positioned to continuously improve the youth programs and initiatives it oversees. 

PROMISING APPROACHES 

As stated earlier, the committee’s ability to identify core components of programs was 
hindered by the limited number of studies in the literature that were designed to examine the 
effectiveness of specific components. However, in line with the charge in our statement of task 
to identify promising elements of youth-focused programs, we are suggesting two approaches 
that deserve meaningful attention in the design, implementation, and evaluation of adolescent 
health programs. 

Promoting Inclusiveness and Equity 

PROMISING APPROACH 5-1: Programs can benefit from implementing and evaluating 
policies and practices that promote inclusiveness and equity so that all youth are able to thrive. 

Our first promising approach relates to OASH’s role in convening, coordinating, and 
driving policy and policy discussions. As mentioned in Recommendation 5-3, targeting the social 
determinants of health that disadvantage marginalized communities is critically important for 
reducing health disparities and promoting health equity in adolescent health programs. However, 
beyond focusing programmatic efforts toward communities with the greatest need, all health 
education programs can benefit from implementing policies and practices that promote cultural 
inclusiveness and equity. In particular, programs need to address the structural inequities, 
including racism, sexism, classism, ableism, xenophobia, and homophobia, that lead to health 
inequities. When programs are not inclusive and equitable, they can be discriminatory, leading to 
worse overall outcomes that are both unfair and avoidable (NASEM, 2017; Williams and 
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Mohammed, 2013). Thus, implementing these policies and practices in all programs can avoid 
the systematic and counterproductive exclusion of youth who may benefit from those programs.   

As described by the CDC, an effective health education curriculum “incorporates 
learning strategies, teaching methods, and materials that are culturally inclusive” (2019). Such 
practices include (CDC, 2019, para. 13): 

 
 using materials that are free of culturally biased information; 
 incorporating information, activities, and examples that are inclusive of diverse cultures and 

lifestyles (such as genders, races, ethnicities, religions, ages, physical/mental abilities, 
appearances, and sexual orientations); 

 promoting values, attitudes, and behaviors that acknowledge the cultural diversity of 
students;  

 optimizing relevance to students from multiple cultures in the school community;  
 strengthening the skills students need to engage in intercultural interactions; and  
 building on the cultural resources of families and communities.  

 
Importantly, beyond encouraging programs to adopt specific policies and practices that 

promote equity and inclusion, these aspects of programs need to be formally evaluated. Although 
our review of programs as documented in Chapter 4 yielded some evidence that a supportive and 
inclusive culture improves program effectiveness, the extent to which programs included in our 
review had such policies or used such practices was rarely if ever measured. We recognize, 
however, that the limited evidence from our review is due more likely to the constraints of our 
statement of task and our systematic review methodology than to the relevance of these policies 
and practices for youth programs.  

A variety of resources and tools are available that can help organizations plan, 
implement, and evaluate culturally and linguistically competent policies and practices. For 
example, the National Center for Cultural Competence at Georgetown University provides an 
extensive literature and a number of training and self-assessment tools that can be used to 
inform, monitor, and improve the cultural and linguistic competency of organizations and 
programs, particularly those that work with children and adolescents.2 By using these and other 
resources, OASH can promote program effectiveness by ensuring the implementation and 
evaluation of policies and practices focused on equity and inclusion in all of the initiatives it 
oversees. 

   
Youth Involvement 

 
PROMISING APPROACH 5-2: Programs can benefit from including youth of diverse ages, 
racial/ethnic backgrounds, socioeconomic status, rurality/urbanity, sexual orientations, 
sexes/genders, and disability/ability status in their decision-making processes. 

 
Partnering with diverse youth in the development of policies and programs that impact 

their health and well-being is critical to ensure the success of these programs (Organization for 
Economic Cooperation and Development, 2017). Youth are experts in their own experiences and 

                                                 
2For more information, see National Center for Cultural Competence (n.d.). Georgetown University National Center 
for Cultural Competence. Retrieved November, 2019, from https://nccc.georgetown.edu. 
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challenges (Wyatt and Oliver, 2016), and as discussed in Chapters 2 and 3, this particular 
generation has experienced a number of rapid technological and cultural changes that have 
affected not only how they interact but also how they access and process information about their 
health. Understanding these experiences is pivotal in creating policies that address and alleviate 
barriers to promoting their health.  

If they become engaged in policy making, youth can openly express their preferences and 
needs. Evidence from community-based participatory research demonstrates that engaging target 
populations as full and equal partners ensures that their needs, preferences, and values are 
reflected in policies and programs designed to impact their well-being (Holkup et al., 2004; 
Murry and Brody, 2004; Wallerstein et al., 2015). Moreover, including youth from diverse age 
groups (early, middle, late adolescence), racial/ethnic backgrounds, socioeconomic status, 
rurality/urbanity, sexual orientations, sexes/genders, and disability/ability status from the very 
beginning of program development can help make these programs more acceptable and effective 
for the diverse groups they serve (Ford, Rasmus, and Allen, 2012; Mirra and Garcia, 2017; 
Organization for Economic Cooperation and Development, 2017; Powers and Tiffany, 2006).  

Civic engagement of youth enhances the effectiveness of public policy; conversely, the 
success of programs and policies is undermined when researchers and policy makers do not 
authentically value the expertise of youth (Organization for Economic Cooperation and 
Development, 2017). Promoting participation by youth increases their ownership of policies and 
programs, which is essential for success, while also building consensus on key policies. This 
participation can lead to more effective policy implementation and also strengthen the 
relationship between citizens and government (Partridge et al., 2018). Thus, engaging youth as 
experts can yield reciprocal benefits for youth, researchers, and policy makers (Zeldin, Christens, 
and Powers, 2013). 

Given its role as a leader in adolescent health policy at the national level, OASH has a 
unique opportunity to engage with youth on the issues that affect them. By involving youth in 
their decision-making processes, OASH can capitalize on their knowledge and experiences to 
improve its youth-focused programs while also providing positive youth development 
opportunities for the young people involved in this process. 
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Appendix A 

Literature Search Strategy 

A professional research librarian from the National Academies of Sciences, Engineering, 
and Medicine conducted a comprehensive literature search for this study based on the statement 
of task and reference interviews with program staff to identify relevant research on optimal 
adolescent health. Electronic literature searches of systematic reviews and meta-analysis 
published between 2009 and 2019 were conducted in the following electronic bibliographic 
databases: Cochrane Database of Systematic Reviews, Campbell Collaboration Library, 
PubMed, and PsycINFO. The inclusion/exclusion criteria for the search are shown in Table A-1. 

TABLE A-1 Inclusion/Exclusion Criteria 
Inclusion criteria Exclusion criteria 

Publication year: 2009–present Publication year: Before 2009 
Available in English: Yes Unavailable in English 
Peer-reviewed articles: Yes Publications other than peer-reviewed articles 
Age range: 10–19 years Age range: other than 10–19  

The search terms were adapted to each database, and separate searches were conducted 
around the different domains of optimal adolescent health. Generally, three blocks of terms were 
used: one describing the sample or population of interest (e.g., teens, adolescents), one 
describing the optimal adolescent health domain or subdomain of interest (e.g., sexual risk 
behavior, pregnancy), and one identifying meta-analyses and systematic reviews. Table A-2 lists 
the literature search topics; Table A-3 provides the search terms used; and Table A-4 gives an 
example of search term combinations from the search of the Cochrane Database of Systematic 
Reviews. 

TABLE A-2 Search Topics 
Topic Date  Literature Date Range Databases 
Physical Health 

 Substance Use
 Sexual Behavior

04/15/2019 Systematic Reviews, 
Meta-analysis 

2009- Present Cochrane Database of 
Systematic Reviews, 
Campbell Collaboration 
Library, PubMed, and 
PsycINFO 

Emotional Health 05/07/2019 Systematic Reviews, 
Meta-analysis 

2009- Present Cochrane Database of 
Systematic Reviews, 
Campbell Collaboration 
Library, PubMed, and 
PsycINFO 
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Social Health 05/07/2019 Systematic Reviews, 
Meta-analysis 

2009- Present Cochrane Database of 
Systematic Reviews, 
Campbell Collaboration 
Library, PubMed, and 
PsycINFO 

Spiritual Health 05/07/2019 Systematic Reviews, 
Meta-analysis 

2009- Present Cochrane Database of 
Systematic Reviews, 
Campbell Collaboration 
Library, PubMed, and 
PsycINFO 

Intellectual Health 05/07/2019 Systematic Reviews, 
Meta-analysis 

2009- Present Cochrane Database of 
Systematic Reviews, 
Campbell Collaboration 
Library, PubMed, and 
PsycINFO 

TABLE A-3 Search Terms 
Preliminary Terms Indexing Terms 

1. teenagers
1.1. adolescent
1.2. age range: 10 to 19
1.3. teen
1.4. teenager

adolescent (MeSH) 

KEYWORDS 
adolescent 
teen 
teenager 
youth 

2. teenage pregnancy
2.1. abstinence
2.2. comprehensive sexual education
2.3. youth development
2.4. teenage pregnancy prevention

sexual abstinence (MeSH) 
sex education (MeSH) 
pregnancy in adolescence/prevention & control (MeSH) 

KEYWORDS 
celibacy 
comprehensive sexual education 
youth development 
adolescent pregnancy prevention 
teen pregnancy prevention 
teenage pregnancy prevention 

3. reproductive health
3.1. contraception
3.2. sti screening and treatment
3.3. healthy pregnancy care and services
3.4. hpv vaccination
3.5. general preventive healthcare

contraception (MeSH) 
sexually transmitted diseases/prevention & control (MeSH) 
sexually transmitted diseases/therapy (MeSH) 
pregnancy in adolescence (MeSH) 
adolescent health services (MeSH) 
health services (MeSH) 
papillomavirus vaccines (MeSH) 
preventive health services (MeSH) 
preventive medicine (MeSH) 

KEYWORDS 
hpv vaccines 
human papilloma virus vaccines 
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4. substance use prevention
4.1. alcohol
4.2. tobacco

4.2.1. e-cigarettes 
4.3. illicit drugs 

4.3.1. cannabis 

alcohol drinking/prevention & control (MeSH) 
binge drinking/prevention & control (MeSH) 
underage drinking/prevention & control (MeSH) 
alcohol abstinence (MeSH) 
temperance (MeSH) 
cigarette smoking/prevention & control (MeSH) 
smoking/prevention & control (MeSH) 
vaping/prevention & control (MeSH) 
anti-smoking campaign (MeSH) 
anti-smoking education (MeSH) 
smoking cessation (MeSH) 
smoking prevention (MeSH) 
tobacco use cessation (MeSH) 
marijuana smoking/prevention & control (MeSH) 
street drugs/prevention & control (MeSH) 
substance-related disorders/prevention & control (MeSH) 
risk reduction behavior (MeSH) 

KEYWORDS 
teenage drinking 
smoking 
vaping 
cannabis smoking 
drug abuse 
drug addiction 
illicit drugs 
recreational drugs 
substance abuse 

5. emotional health
5.1. resilience
5.2. mental health
5.3. emotion regulation
5.4. self-regulation
5.5. stress management

mental health (MeSH) 
relaxation therapy (MeSH) 

KEYWORDS 
emotional well-being 
psychological well-being 
social well-being 
mental hygiene 
mental health 
emotional resilience 
emotional self-regulation 
emotion regulation 
stress management 

6. social health
6.1. social emotional learning
6.2. conflict resolution
6.3. assertiveness
6.4. social skills

social learning (MeSH) 
assertiveness (MeSH) 
negotiating (MeSH) 
social skills (MeSH) 

KEYWORDS 
social health 
social and emotional learning 
conflict resolution 
mediation 
interpersonal skills 
social abilities 
social competence 
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7. intellectual health 
7.1. academic achievement 
7.2. afterschool 
7.3. academic performance 
7.4. learning 
7.5. mentoring 

academic success (MeSH) 
academic performance (MeSH) 
achievement (MeSH) 
learning (MeSH) 
mentoring (MeSH) 
 

KEYWORDS 
intellectual health 
academic achievement 
afterschool 
academic test scores 
educational test performance 
educational test scores 
coaching 
 

8. spiritual health 
8.1. mindfulness 
8.2. character education 
8.3. values education 

mindfulness (MeSH) 
moral development (MeSH) 
 

KEYWORDS 
spiritual health 
character education 
values education 
 

9. Intervention 
9.1. program(s) (programme(s)) 
9.2. intervention(s) 
9.3. treatment(s) 
9.4. therapy (therapies) 

government programs (MeSH) 
therapeutics (MeSH) 
 

KEYWORDS 
intervention 
program 
programmes 
treatment 
therapy 
 

10. Type 
10.1. meta-analysis 
10.2. systematic review 

meta-analysis (MeSH) 
systematic review (MeSH) 

 
TABLE A-4 Example of Search Combinations  
1 (adolescent$1 or teen$1 or teenager$1 or youth or underage or young).ti. or (adolescent$1 or teen$1 or teenager$1 

or youth or underage or young).ab. or (adolescent$1 or teen$1 or teenager$1 or youth or underage or young).kw. 
2 (smoking or vaping or tobacco).ti. or (smoking or vaping or tobacco).ab. or (smoking or vaping or tobacco).kw. 

3 ("cannabis smoking" or "drug abuse" or "drug addiction" or "illicit drugs" or "recreational drugs" or "substance 
abuse").ti. or ("cannabis smoking" or "drug abuse" or "drug addiction" or "illicit drugs" or "recreational drugs" or 
"substance abuse").ab. or ("cannabis smoking" or "drug abuse" or "drug addiction" or "illicit drugs" or 
"recreational drugs" or "substance abuse").kw. 

4 (prevent$3 or anti?smoking or cessation).mp. 

5 2 and 3 

6 4 and 5 

7 1 and 6 

8 limit 7 to last 10 years 
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Appendix B 
 
 
 
 
 

MyVoice Methodology 
 

 
The MyVoice study is an interactive research platform from the University of Michigan 

that sends out weekly surveys to adolescents aged 14–24 via text message. Each survey focuses 
on a different topic and includes three to five brief, open-ended questions.  

In August 2019, the committee commissioned MyVoice to conduct a poll of its sample 
on what it means for youth to thrive. The original questions were workshopped and piloted with 
a group of adolescents on the MyVoice leadership team, who suggested using the phrase “live 
your best life” as a synonym for thrive.  

The resulting four questions were sent to the MyVoice sample, from which 945 unique 
responses were received:  

 
 Hi {{name}}! This week we want to hear about what it means to be a thriving young person. 

Describe what it would look like to live your best life. 
 Tell us about something or someone that helps you live your best life. 
 Specifically, what could your school do to help you live your best life? (now or in the past) 
 What keeps you from living your best life, if anything? 
 
 The full commissioned paper from MyVoice is available in the online appendixes to this 
consensus report.1 

                                                 
1For more information, see MyVoice (2019) (https://www.hearmyvoicenow.org) 
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Appendix C 

Comparison of Youth Risk Behavior Survey (YRBS) and National Survey of 
Family Growth (NSFG) Survey Items on Sexual Behavior 

Question 
Category 

YRBS Questionnaire  
NSFG Questionnaire 

Female Male 
Ever had sex Have you ever had 

sexual intercourse? 
Opposite Sex Partner 
Vaginal Sex 
 At any time in your life, have

you ever had sexual
intercourse with a man, that
is, made love, had sex, or
gone all the way?
NOTE: Do not count oral sex,
anal sex, heavy petting, or
other forms of sexual activity
that do not involve vaginal
penetration. Do not count sex
with a female partner.

 Has a male ever put his penis
in your vagina (also known as
vaginal intercourse)?

Oral Sex 
 The next few questions are

about oral sex. By oral sex,
we mean stimulating the
genitals with the mouth. Has a
male ever performed oral sex
on you?
Have you ever performed oral
sex on a male? That is, have
you ever stimulated his penis
with your mouth?

Anal Sex 
 Has a male ever put his penis

in your rectum or butt (also
known as anal sex)?

Same Sex Partner 
Oral Sex 
 Have you ever performed oral

sex on another female?
 Has another female ever

performed oral sex on you?

Opposite Sex Partner 
Vaginal Sex 
 Have you ever had sexual

intercourse with a female
(sometimes this is called
making love, having sex, or
going all the way)?

 Have you ever put your penis
in a female’s vagina (also
known as vaginal
intercourse)?

Oral Sex 
 The next few questions are

about oral sex. By oral sex, we
mean stimulating the genitals
with the mouth. Has a female
ever performed oral sex on
you, that is, stimulated your
penis with her mouth?

 Have you ever performed oral
sex on a female?

Anal Sex 
 Have you ever put your penis

in a female’s anus or butt (also
known as anal sex)?

Same Sex Partner 
Oral Sex 
 Have you ever performed oral

sex on another male, that is,
stimulated his penis with your
mouth?

 Has another male ever
performed oral sex on you,
that is, stimulated your penis
with his mouth?

Anal Sex 
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Question 
Category 

YRBS Questionnaire  
NSFG Questionnaire 

Female Male 

Other Sex 
 Have you ever had any sexual

experience of any kind with
another female?

 Has another male ever put his
penis in your anus or butt
(receptive anal sex)?

 Have you ever put your penis
in another male’s anus or butt
(insertive anal sex)?

Age at first 
sex 

How old were you 
when you had sexual 
intercourse for the first 
time? 

Opposite Sex Partner 
Vaginal Sex 
 That very first time that you

had sexual intercourse with a
male, how old were you?

 The first time this occurred,
how old were you?

 Thinking back after your first
menstrual period, how old
were you when you had
sexual intercourse for the first
time?

 How old were you when this
first vaginal intercourse
happened?

Same Sex Partner 
Oral Sex 
 Thinking back to the first time

you ever had oral sex or
another kind of sexual
experience with a female
partner, how old were you?

Opposite Sex Partner 
Vaginal Sex 
 That very first time that you

had sexual intercourse with a
female, how old were you?

 How old were you when this
first intercourse happened?

 The first time this occurred,
how old were you?

Same Sex Partner 
Any Sex 
 Thinking back to the first time

you ever had any sexual
experience with a male
partner, how old were you?

Sequence of 
sexual acts 

Opposite Sex Partner 
 Thinking back to when you

had oral sex with a male for
the first time, was it before,
after, or on the same occasion
as your first vaginal
intercourse with a male?

Opposite Sex Partner 
 Thinking back to when you

had oral sex with a female for
the first time, was it before,
after, or on the same occasion
as your first vaginal
intercourse with a female?

Lifetime sex 
partners 

During your life, with 
how many people have 
you had sexual 
intercourse? 

Opposite Sex Partner 
Any Sex 
 This next section is about

your male sex partners. Now
please think about any male
with whom you have had
vaginal intercourse, oral sex,
or anal sex—any of these.
Thinking about your entire
life, how many male sex
partners have you had? Please
count every partner even
those you had sex with only
once.

Opposite Sex Partner 
Any Sex 
 This next section is about your

female sex partners. Now
please think about any female
with whom you have had
vaginal intercourse, oral sex,
or anal sex—any of these.
Thinking about your entire
life, how many female sex
partners have you had? Please
count every partner even those
you had sex with only once.
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Question 
Category 

YRBS Questionnaire  
NSFG Questionnaire 

Female Male 
Same Sex Partner 
 Thinking about your entire

life, how many female sex
partners have you had?

Same Sex Partner 
 Thinking about your entire

life, how many male sex
partners have you had?

Recent sex 
partnersa 

During the past 3 
months, with how 
many people have you 
had sexual 
intercourse? 

Opposite Sex Partner 
Any Sex 
 Thinking about the last 12

months, how many male
sexual partners have you had
in the 12 months since [date]?
Please count every partner,
even those you had sex with
only once in those 12 months.

Vaginal Sex 
 Thinking of your male

partners in the last 12 months,
with how many of them did
you have vaginal intercourse?

Oral Sex 
 Thinking of your male

partners in the last 12 months,
with how many of them did
you have oral sex?

Anal Sex 
 Thinking of your male

partners in the last 12 months,
with how many of them did
you have anal sex?

Same Sex Partner 
Any Sex 
 Thinking about the last 12

months, how many female
sexual partners have you had
in the 12 months since [date]?
Please count every partner,
even those you had sex with
only once in those 12 months.

Opposite Sex Partner 
Any Sex 
 Thinking about the last 12

months, how many female
sexual partners have you had
in the 12 months since [date]?
Please count every partner,
even those you had sex with
only once in those 12 months.

Vaginal Sex 
 How many different females

have you had sexual
intercourse with in the past 12
months, that is, since [date]?

 Thinking of your female
partners in the last 12 months,
with how many of them did
you have vaginal intercourse?

Oral Sex 
 Thinking of your female

partners in the last 12 months,
with how many of them did
you have oral sex, either
giving or receiving?

Anal Sex 
 Thinking of your female

partners in the last 12 months,
with how many of them did
you have anal sex?

Same Sex Partner 
Any Sex 
 Thinking about the last 12

months, how many male
sexual partners have you had
in the 12 months since [date]?
Please count every partner,
even those you had sex with
only once in those 12 months.

Oral Sex 
 Thinking of your male

partners in the last 12 months,
with how many of them did
you have oral sex?

Anal Sex 
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Question 
Category 

YRBS Questionnaire  
NSFG Questionnaire 

Female Male 
 Thinking of your male

partners in the last 12 months,
with how many of them did
you have receptive anal sex
where he put his penis in your
anus (butt)?

 Thinking of your male
partners in the last 12 months,
with how many of them did
you have insertive anal sex
where you put your penis in
his anus (butt)?

Substance use 
and sexual 
behavior 

Did you drink alcohol 
or use drugs before 
you had sexual 
intercourse the last 
time? 

Condom use 
at last sex 

The last time you had 
sexual intercourse, did 
you or your partner 
use a condom? 

Opposite Sex Partner 
Any Sex 
 The very last time you had

any type of sex—that is,
vaginal intercourse or anal sex
or oral sex—with a male
partner, was a condom used?

Vaginal Sex 
 Was a condom used the last

time you had vaginal
intercourse with a male?

Oral Sex 
 Was a condom used the last

time you performed oral sex
on a male?

Anal Sex 
 Was a condom used the last

time you had anal sex with a
male?

Opposite Sex Partner 
Any Sex 
 The very last time you had any

type of sex—that is, vaginal
intercourse or anal sex or oral
sex—with a female partner,
did you use a condom?

Vaginal Sex 
 Did you use a condom the last

time you had vaginal
intercourse with a female?

Oral Sex 
 Did you use a condom the last

time a female performed oral
sex on you?

Anal Sex 
 Did you use a condom the last

time you had anal sex with a
female?

Same Sex Partner 
Any Sex 
 The very last time you had any

type of sex—that is vaginal
intercourse or anal sex or oral
sex—with a male or female
partner, was a condom used?
Was that last sexual partner
male or female?

Oral Sex 
 Did you use a condom the last

time you had oral sex with a
male?
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Question 
Category 

YRBS Questionnaire  
NSFG Questionnaire 

Female Male 

Anal Sex 
 Did you use a condom the last

time you had receptive anal
sex with a male?

 Did you use a condom the last
time you had insertive anal sex
with a male?

Pregnancy 
prevention at 
last sexb 

The last time you had 
sexual intercourse, 
what one method did 
you or your partner 
use to prevent 
pregnancy? (Select 
only one response.) 

Opposite Sex Partner 
Vaginal Sex 
 The last time you had

intercourse with [partner] in
[date], did you or he use any
method?

 Is the reason you did not use a
method of birth control
because you, yourself, wanted
to become pregnant?

 And your partner, did he want
you to become pregnant?

 Which method or methods did
you or he use?

Opposite Sex Partner 
Vaginal Sex 
 That last time that you had

sexual intercourse with your
[wife/partner], did you,
yourself use any methods to
prevent pregnancy or sexually
transmitted disease?

 That last time, what methods
did you use?

 That last time that you had
sexual intercourse with your
(wife/partner), did she use any
methods to prevent pregnancy
or sexually transmitted
disease?

 That last time, what methods
did she use?

Sex of sexual 
contactsc 

During your life, with 
whom have you had 
sexual contact? 

 Have you ever had any sexual
experience of any kind with
another female?

 Have you ever had any other
sexual experience of any kind
with another male?

Sexual 
orientationc 

Which of the 
following best 
describes you? 

 Which of the following best
represents how you think of
yourself?

 Which of the following best
represents how you think of
yourself?

SOURCE: Generated by the committee from YRBS questionnaires for 1991–2019 (CDC, 2018) 
and NSFG codebooks for 2015–2017 (CDC, 2019). 

a“Recent sex partners” refers to the last 3 months in the YRBS and last 12 months in the 
NSFG. 
bThe YRBS asks only about pregnancy prevention; the NSFG asks about both pregnancy 
and sexually transmitted infection (STI) prevention. 
cIncluded in the YRBS since 2015. 
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Appendix D 

Agenda for Public Information-Gathering Session  

April 17, 2019 – 9:30am-5:00pm 
National Academy of Sciences Building 

2101 Constitution Avenue, NW Washington DC 20418 

9:30-9:45  Welcome and Introduction 
Robert Graham, Committee Chair  
Nicole Kahn, Study Director  

9:45-10:45  Health Education Decision-Making in Public Education Systems 
Moderator: Robert Graham, Committee Chair  
Panelists: Robert Mahaffey, the Rural School and Community Trust 

Wesley Thomas, District of Columbia Public Schools  
Sandra Shephard, Prince George’s County Board of Education  

10:50-11:50  Effective Measurement and Evaluation of Adolescent Behaviors/Behavior 
Interventions  
Moderator: Robert Graham, Committee Chair 
Panelists: Lisa Rue, cliexa  

Ty Ridenour, RTI International  
Elizabeth D’Amico, RAND Corporation  

11:55-12:55  Break: Lunch  

1:00-2:00  Effective Elements of Programs Focused on Adolescent Behavior 
Moderator: Robert Graham, Committee Chair  
Panelists: Aaron Hogue, the Center on Addiction  

Heather Hensman Kettrey, Clemson University  
Kim Robinson, Forum for Youth Investment  

2:05-3:05  Evaluating the Teen Pregnancy Prevention (TPP) Program and Sex 
Education Programs  
Moderator: Robert Graham, Committee Chair 
Panelists: Randall Juras, Abt Associates  

Irene Ericksen, Institute for Research and Evaluation  
Jennifer Manlove, Child Trends  
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3:10-3:40  Break  
 
3:40-4:40  Discussion with Youth  

Moderator: Tammy Chang, Committee Member  
Panelists: Richard Nukpeta, Mentor Foundation USA  

Shayna Shor, University of Maryland Health Center Peer Educator 
Program  

Natnael Abate, Promising Futures  
 

4:45-5:00  Closing  
Robert Graham, Committee Chair  
Nicole Kahn, Study Director
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Appendix E 

Biosketches of Committee Members and Staff 

ROBERT GRAHAM (Chair) has spent his career in health policy and the management of 
health care organizations. He joined the U.S. Public Health Service in 1970, serving a total of 18 
years during three tours of duty over the next 30 years. During this time he was deputy director 
of the Agency for Healthcare Research and Quality (AHRQ) and the first administrator of the 
Health Resources and Services Administration (HRSA), holding the ranks of rear admiral and 
assistant surgeon general. He has long been associated with the medical specialty of family 
medicine, serving as CEO of the American Academy of Family Physicians from 1985 to 2000 
and as an endowed professor of family medicine at the University of Cincinnati from 2005 to 
2013. Throughout his career, Dr. Graham has written and spoken extensively about a number of 
critical topics in health policy, such as health care reform and the need for universal coverage, 
health workforce policy, and the organizational characteristics of effective health care systems. 
He received his undergraduate degree from Earlham College in 1965 and his medical degree 
from the University of Kansas in 1970. 

RICHARD ADRIEN was an associate program officer on the Board on Children, Youth, and 
Families (BCYF) at the National Academies, providing research support for the Committee on 
Applying Lessons of Optimal Adolescent Health to Improve Behavioral Outcomes for Youth 
through August 2019. Prior to joining the National Academies, he provided technical assistance 
and research support on issues pertaining to equity, education, and youth development. 
Additionally, he has counseled youth in educational and community settings to help them 
identify and attain their career and educational goals. He received his Ed.M. in international 
education development from Columbia University and his M.Ed. in counseling from the 
University of Toronto.  

PAMELLA ATAYI is a program coordinator on BCYF, providing logistical and administrative 
support for the Committee on Applying Lessons of Optimal Adolescent Health to Improve 
Behavioral Outcomes for Youth. She coordinates and oversees the work of support staff handling 
clerical, administrative, and logistical aspects of meetings. Ms. Atayi provides work direction 
and assists with the daily supervision of support staff. She also compiles and summarizes 
information for the development and revision of a variety of documents and participates in 
research efforts. She serves as liaison between programs and boards of the National Academies, 
and related external customers, members, and sponsors on clerical and administrative matters. 
Ms. Atayi was awarded the Sandra H. Matthews Cecil Award by the Institute of Medicine (now 
the Health and Medicine Division) in 2013, and the Espirit de Corps Award by the Division on 
Behavioral and Social Sciences and Education in 2017. She received her B.A. in English from 
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the University of Maryland University College and a diploma in computer information systems 
from Strayer University. 

ANGELA BRYAN is a professor of psychology and neuroscience at the University of Colorado 
Boulder. She is co-director of the CUChange Research Laboratory where her research has 
focused on a transdisciplinary approach to the study of health and risk behavior, and the 
development of interventions to improve health behaviors. Dr. Bryan capitalizes on the 
integration of basic scientific discoveries regarding biological predispositions associated with 
health and risk behavior (e.g., genetics and neurocognition) and applied intervention work to 
change behavior. Much of her work has focused on the reduction of substance–use related 
HIV/sexually transmitted disease (STD) risk behavior among adolescents. This work has been 
funded by several institutes of the National Institutes of Health (NIH) including the National 
Institute on Alcohol Abuse and Alcoholism (NIAAA), the National Institute on Drug Abuse 
(NIDA), and the National Institute of Nursing Research (NINR). She has more than 170 peer-
reviewed publications and has been teaching health psychology, social psychology, research 
methods, and statistical methods to undergraduates and graduate students for more than 20 years. 
Dr. Bryan received her Ph.D. in social psychology with a quantitative emphasis from Arizona 
State University.  

TAMMY CHANG is an assistant professor in the Department of Family Medicine at the 
University of Michigan and a practicing family physician. She is a health services researcher 
with a focus on adolescent health, specifically, breaking the cycle of poverty and poor health 
among adolescent mothers and their children. Her NIH-sponsored research is focused on 
improving access to reproductive health care and promoting healthy pregnancy weight gain 
among at-risk adolescents using text messaging, social media mining, and natural language 
processing (NLP). She is also the founding director of MyVoice, a national text-message poll of 
youth aged 14–24 that uses mixed methods and NLP with the goal of informing local and 
national policies in real time. She has published in several academic journals and received 
numerous awards, including the James C. Puffer, M.D./American Board of Family Medicine 
Fellowship at the National Academy of Medicine. Dr. Chang received her M.D. from the 
University of Michigan. 

ROSALIE CORONA is a professor of psychology, director of clinical training, and founding 
director of the Latina/o Mental Health Clinic at Virginia Commonwealth University (VCU). 
Prior to joining the faculty at VCU, she worked as a research scientist at the University of 
California, Los Angeles (UCLA)/RAND Center for Adolescent Health Promotion. Her 
community-engaged research focuses on Latina/o and African American adolescents’ health 
promotion and risk reduction, applying specific expertise in adolescent sexual health and 
substance use prevention. A theme throughout her scholarship is the role of family and culture in 
promoting adolescents’ health behaviors. Dr. Corona’s community-engaged research has 
progressed from an initial focus on identifying local health disparities and the associated risk and 
protective factors to the development, implementation, and evaluation of family-based 
prevention programs to address these disparities. She has been a principal investigator or co-
investigator on projects funded by the Centers for Disease Control and Prevention (CDC), the 
National Heart, Lung, and Blood Institute (NHLBI), the National Cancer Institute (NCI), the 
National Institute of Child Health and Human Development (NICHD), and the Virginia 
Foundation for Healthy Youth. Her reputation as a community-engaged research scholar and 
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teacher has resulted in multiple editorial board invitations, and her accomplishments have also 
been recognized locally and nationally. Dr. Corona received her Ph.D. in clinical psychology 
from UCLA.  

 
TAMERA COYNE-BEASLEY is a professor of pediatrics and internal medicine, director of 
the Division of Adolescent Medicine, and vice chair of Pediatrics for Community Engagement at 
the University of Alabama Birmingham. She has expertise and training in adolescent medicine, 
medical management, epidemiology, and public health. She also completed a preventive 
medicine residency/fellowship with the U.S. Department of Health and Human Services in the 
Office of Disease Prevention and Health Promotion and a Robert Wood Johnson Clinical 
Scholars program with a focus on health services research. Dr. Coyne-Beasley is the immediate 
past president of the Society for Adolescent Health and Medicine, an international 
multidisciplinary organization dedicated to promoting the optimal health and well-being of 
adolescents and young adults. Her academic efforts, community work, policy development, and 
research have focused on adolescent health, resiliency and risk behaviors, mental health and 
suicide prevention, health promotion and disease prevention, injury prevention, reducing health 
disparities, increasing immunizations, improving health care access, community-based 
participatory and engaged research, practice-based research, sexual and reproductive health, and 
pregnancy prevention. Dr. Coyne-Beasley received her M.D. from Duke University. 

 
BONNIE HALPERN-FELSHER is a professor in the Division of Adolescent Medicine in the 
Department of Pediatrics at Stanford University. As a developmental psychologist with training 
in adolescent and young adult health, she has focused her research on social, environmental, 
cognitive, and psychosocial factors involved in health-related decision making, perceptions of 
risk and vulnerability, health communication, and risk behavior. Funded by NIH and many 
foundations, her research has emphasized understanding and reducing adolescent tobacco use, 
alcohol and marijuana use, and risky sexual behavior. She is a core member of the University of 
California San Francisco (UCSF) Center for Tobacco Control Research and Education, a project 
coleader for NIH and the Food and Drug Administration (FDA)–funded UCSF Tobacco Center 
of Regulatory Science, and a co–principal investigator for the new UC Merced Cannabis and 
Nicotine Policy Center. Dr. Halpern-Felsher’s research and committee work have been 
instrumental in setting policy at the local, state, and national levels. She has served as a 
consultant to a number of community-based adolescent health promotion programs and has been 
an active member of several national campaigns to understand and reduce adolescent risk 
behavior. She has also served on five National Academy of Medicine committees and 
contributed to three surgeon general reports, all focused on reducing adolescent risk behavior and 
promoting health. Dr. Halpern-Felsher received her Ph.D. in developmental psychology from the 
University of California, Riverside. 

 
JEFFREY W. HUTCHINSON is a retired U.S. Army colonel currently working in Austin, 
Texas, as CEO of The Wade Alliance, LLC, a leadership, diversity, and inclusion consulting 
organization, and a former BCYF member at the National Academies. As an adolescent 
medicine specialist and previous associate dean and chief diversity officer at the Uniformed 
Services University of the Health Sciences, he has a unique perspective on adolescent behavior 
and health equity. His career includes combat in Iraq, clinical leadership, and executive 
membership on the American Academy of Pediatrics council on communication and media. 
With 25 years of experience caring for children, teens, young adults, and service members, he 
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applies the intersection of systems with humanism and communication to help teens and parents. 
He is an advocate for addressing the social determinants of health disparities and has published 
in several academic journals. Dr. Hutchinson received his M.D. from the University of 
California, San Francisco. 

 
REBEKAH HUTTON is a program officer on BCYF, providing research support for the 
Committee on Applying Lessons of Optimal Adolescent Health to Improve Behavioral 
Outcomes for Youth since August 2019. Previously, she was an education management and 
information technology consultant working on projects in the United States as well as Haiti, 
Equatorial Guinea, and Djibouti. She has also worked as a program manager and researcher at 
the National Center on Performance Incentives at Vanderbilt University, studying whether 
teacher pay for performance has a measurable impact on student outcomes, and as an English 
language lecturer in Tourcoing, France. During her time with the BCYF, she has worked on 
projects focused on fostering the educational success of children and youth learning English; 
reducing child poverty; and promoting the mental, emotional, and behavioral health of children 
and youth. She received her M.Ed. degree from Vanderbilt University in international education 
policy and management and a B.A. degree from the University of Tennessee in French language 
and literature. 
 
NICOLE F. KAHN is a program officer on BCYF and study director for the Committee on 
Applying Lessons of Optimal Adolescent Health to Improve Behavioral Outcomes for Youth. 
Before joining the National Academies, Dr. Kahn worked as a social research specialist with the 
Carolina Population Center at the University of North Carolina at Chapel Hill, where she 
collaborated on research projects focused on postsecondary educational attainment, adolescent 
sexuality, and childhood and adolescent precursors of adult chronic disease. She has also worked 
as a project researcher at the Georgetown University Center for Child and Human Development 
in Washington, DC, and served as a Head Start teacher with the Teach for America program in 
Phoenix, Arizona. She received her M.Ed. in early childhood education from Arizona State 
University and her Ph.D. in maternal and child health from the Gillings School of Global Public 
Health at the University of North Carolina at Chapel Hill, where she studied the sexual 
experiences and related health outcomes of marginalized populations from adolescence to 
adulthood.  
 
VELMA MCBRIDE MURRY is a professor in the Departments of Health Policy and Human 
and Organizational Behavior in the School of Medicine and Peabody College and endowed Lois 
Autrey Betts chair of education and human development at Vanderbilt University, as well as a 
former BCYF member. Dr. McBride Murry is a nationally recognized expert in examining ways 
in which racism affects the processes, behaviors, and health outcomes of families, and has 
conducted developmental, prospective studies on African American parents and youth for more 
than 15 years to identify proximal, malleable protective factors that deter youth risk engagement. 
This work has advanced current knowledge of the impact of contextual factors, particularly 
racism, on African American family functioning through the development of novel strength-
based family prevention interventions, including the Strong African American Families and 
Pathways for African American Success programs. Both programs are designed to enhance 
parenting and family processes to in turn encourage youth to delay age at sexual onset and the 
initiation and escalation of alcohol and drug use. Dr. McBride Murry has published more than 
125 papers and received more than 25 external grants to fund her research activities. She 
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received her Ph.D. in human development and family studies from the University of Missouri, 
Columbia. 

SANDRA JO WILSON is a principal associate in the Social and Economic Policy Division at 
Abt Associates. Dr. Wilson’s work focuses on approaches to developing and packaging 
actionable evidence on effective programs. She is an expert in the design and conduct of meta-
analyses and systematic reviews and has broad content knowledge relevant to youth prevention 
programs. She currently leads a project supported by the Assistant Secretary for Planning and 
Evaluation to develop practice guidelines for youth programs using a common components 
approach to evidence-based practice. In addition, she is project director for the Prevention 
Services Clearinghouse, an evidence clearinghouse established by the Administration for 
Children and Families to systematically review research on programs and services intended to 
provide enhanced support to children and families and prevent foster care placements. Dr. 
Wilson’s functional skills include research design, research synthesis, statistical analysis, product 
development, and technical assistance. Her domain expertise includes school-based violence 
prevention, juvenile delinquency, high school dropout prevention, college/career readiness, and 
early childhood education. Dr. Wilson received her Ph.D. in policy development and program 
evaluation from Vanderbilt University.  
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BOARD ON CHILDREN, YOUTH, AND FAMILIES 

The Board on Children, Youth, and Families (BCYF) is a nongovernmental, scientific body within the 
National Academies of Sciences, Engineering, and Medicine that advances the health, learning, 
development, resilience, and well-being of all children, youth, and families.  The board convenes top 
experts from multiple disciplines to analyze the best available evidence on critical issues facing children, 
youth, and families. Our ability to evaluate research simultaneously from the perspectives of the biological, 
behavioral, health, and social sciences allows us to shed light on innovative and influential solutions to 
inform the nation.  Our range of methods—from rapidly convened workshops to consensus reports and 
forum activities—allows us to respond with the timeliness and depth required to make the largest possible 
impact on the health and well-being of children, youth, and their families throughout the entire lifecycle. 
BCYF publications provide independent analyses of the science and go through a rigorous external peer-
review process. 
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