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Using a resilience framework, the purpose of this dissertation research was to: (a) 

describe relationships over the past decade between weekly school sports team participation and 

health-risk behaviors in three categories (substance abuse, sexual risk-taking, violence 

involvement) among student attending alternative high school in Minnesota; (b) explore potential 

mediating variables (school connectedness, adult connectedness, friend connectedness, emotional 

distress) in associations between sports team participation and health-risk behaviors; and, (c) 

explore gender and race/ethnicity as potential moderators of associations between weekly school 

sports team participation and health-risk behaviors.  

The 2001, 2004, 2007, and 2010 Minnesota Student Surveys (MSS; n = 14,096) for 

alternative school students were used for repeated cross-sectional analyses exploring relationships 

between sports and health-risk behaviors over the past decade. Separate logistic regression 

models for each health-risk behavior were used to examine associations by year between school 

sports team participation and health-risk behaviors. Meditating variables in relationships between 

sports team participation and two categories of health-risk behaviors (substance use and sexual 

risk-taking) were assessed using multiple mediator models for 2010 MSS data, only. Specific 

indirect effects of each mediator, adjusted for other mediators in the model, as well as the total 

indirect effect of all mediators on relationships between school sports team participation and each 

health-risk behavior were assessed. Substance use was examined over the past year for repeated 

cross-sectional analyses and over the past month for mediation analyses.  

Results from repeated cross-sectional analyses suggested that, across survey year and 

race/ethnicity, weekly sports team participation was significantly associated with decreased 

substance use among alternative high school students. Sports team participation was more 

protective against substance use for males than females. Findings were mixed for sexual risk-

taking outcomes. Females participating in weekly sports were significantly less likely to report 

ever having sexual intercourse. Male sports participants were more likely to report having three 
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or more sexual partners in the past year, although differences became nonsignificant in final 

adjusted models. Among sexually active males, sports participants were more likely than 

nonparticipants to report using a condom at last intercourse. Results were also mixed for 

violence-related behaviors, with weekly sports team participation being a risk factor for some 

outcomes (e.g., gun carrying) but not significant for others (e.g., attempted suicide).  

No gender or racial/ethnic differences were found in mediation analyses using 2010 MSS 

data.  Results from mediation analyses suggested adult connectedness mediated protective 

relationships between sports team participation and substance use, while friend connectedness 

attenuated the strength of these protective associations. Adult connectedness and school 

connectedness mediated protective relationships between sports team participation and sexual 

risk-taking behaviors, while friend connectedness again diminished the strength of these 

relationships. Significant direct effects remained for several outcomes, indicating mediating 

variables included in each model did not fully explain relationships between sports team 

participation and substance use and risky sexual behaviors.  

In conclusion, findings suggest sports team participation buffers against social-

environmental risks that make alternative school students particularly vulnerable to engaging in 

substance use and risky sexual behaviors. The context of sports team participation, particularly 

social connectedness, matters. This underscores the importance of ensuring students in alternative 

schools have opportunities to participate on sports teams, and that these opportunities are 

deliberately shaped to promote healthy behaviors. Future studies should try to identify additional 

mediating factors explaining relationships between sports team participation and health-risk 

behaviors, and develop ways to promote positive elements of sports team participation that 

promote healthy behaviors. 
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Chapter 1: Introduction 

High levels of health-risk behaviors during adolescence, including substance abuse, 

sexual risk-taking, and violence involvement increase a young person’s risk for immediate and 

future health comorbitites (e.g., sexually transmitted infections, unplanned pregnancy, traumatic 

injuries; Centers for Disease Control and Prevention [CDC], 2010).  These health-risk behaviors 

also threaten the achievement of normal developmental milestones such as high school 

completion (Grunbaum, Lowry, & Kann 2001; Resnick, 2000). Students attending alternative 

high schools (AHS) are a population of youth at-risk for school failure who engage in 

substantially higher levels of health-risk behaviors than their peers in traditional high schools 

(Grunbaum et al., 2001; Lehr, Tan, & Ysseldyke, 2009). Although AHS students are at 

disproportionately high risk for poor health and social outcomes, health researchers have paid 

disproportionately little attention to this population of young people. The need for studies 

identifying protective factors that may buffer the risks faced by AHS students is particularly 

great.  

 Multiple developmental, social, and ecological contexts must be considered when aiming 

to effectively promote healthy behaviors and development among adolescents (Resnick, 2000; 

Sallis & Owen, 2008). The presence of social “risk factors,” such as residing in impoverished 

neighborhoods or having adverse childhood experiences, increase the likelihood a young person 

will engage in health-risk behaviors (Bernat & Resnick, 2006). Higher levels of poverty, adverse 

childhood experiences, and other social risk factors are found among the AHS population, 

making them more vulnerable to involvement in behaviors that are harmful to their health.  

Resilience, or growing and thriving despite adversity, is a concept of interest among health 

professionals working with adolescents at-risk for poor health and life outcomes (Richardson, 

2002; Resnick, 2000). The presence of “protective factors,” such as connectedness to a caring 

adult or gaining proficiency at a prosocial skill, can foster resilience among youth, preventing 

health-risk behaviors and enabling healthy decision-making and life success even in the presence 
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of risk factors (Lerner, Almerigi, Theokas, & Lerner, 2005; Resnick, 2000). Studies examining 

protective factors among alternative high school students are lacking, but are needed to provide 

valuable insight into how resilience can be promoted among this population (Johnson & 

Taliaferro, 2012). 

Evidence suggests interventions aimed at transplanting protective factors into the lives of 

high-risk youth are effective strategies for reducing involvement in health-risk behaviors 

(Resnick, 2000). Participation in extracurricular activities such as school sports teams represent 

one such extrinsic protective factor that is amenable to intervention and can promote resilience 

and reduce involvement in health-risk behaviors (Taliaferro, 2008). Youth sports teams are 

widely touted by society for their potential to serve as a protective factor through teaching youth 

important interpersonal (e.g., collaboration) and intrapersonal (e.g., self-confidence) skills that 

enable success both on and off the field. The life skills acquired through participation in well-

organized sports programs may foster resilience and promote health among youth at high social 

risk as they navigate the developmental processes of adolescence (Taliaferro, 2008).  

Statement of Purpose 

The purpose of this study is to explore trends in associations over the past decade 

between weekly participation on school sports teams and health-risk behaviors among students 

attending alternative high schools, an understudied and typically high-risk population of 

adolescents. Data will be examined over the past ten years to account for changes in the 

alternative high school population and the high school sports environment that may have 

influenced associations over time. Specifically, alternative education programs have grown 

rapidly since recognized by Minnesota law in 1987 and currently serve 20% of secondary 

students in Minnesota on a full- or part-time basis each year (Farris-Berg, 2003). At the same 

time, the culture of youth sports in the U.S. and funding sources for programs continue to evolve 

to become less accessible to young people who lack the interest or financial resources to 

participate in an increasingly elitist sporting environment that emphasizes early specialization 
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(i.e., focusing on one sport year-round) and competitiveness (Fraser-Thomas, Cote, & Deakin, 

2005; Taliaferro Rienzo, & Donovan, 2010). These changing environments have the potential to 

affect how sports team participation relates to health-risk behaviors among high-risk youth. To 

understand how protective factors might influence associations, four mediating variables will be 

examined: school connectedness, adult connectedness, friend connectedness, and emotional 

distress.  Evidence strongly supports that these variables influence health-risk behaviors among 

adolescents (Kirby, Lepore, & Ryan, 2005; Resnick, 2000; Resnick, Harris, & Blum, 2003; Saluja 

et al., 2004). At the same time, spending time with friends is a primary reason young people 

participate on sports teams (Sirard, Pfeiffer, & Pate, 2006), adult relationships greatly impact 

whether sports team participation is a positive or negative experience (Fraser-Thomas et al., 

2005); and sports team participation is associated with decreased levels of emotional distress, 

including depressive symptoms (Johnson & Taliaferro, 2011).  Exploration of these variables as 

mediators is therefore warranted to help advance knowledge about how sports team participation 

relates to health-risk behaviors among vulnerable adolescents.  

Specific Aims 

Specific Aim 1 

The first aim of this dissertation is to describe trends in associations between weekly 

school sports team participation and selected health-risk behaviors (substance abuse, sexual risk-

taking, violence involvement) between 2001 and 2010 among students attending alternative high 

schools in Minnesota. 

Research questions for Specific Aim 1: 

1. Are there trends in associations between weekly school sports team participation and 

substance use (cigarettes, alcohol, binge drinking, marijuana, cocaine, polysubstance) 

among students attending alternative high schools? 

2. Are there trends in associations between weekly school sports team participation and 

sexual risk-taking (lifetime history of sexual intercourse, number of sexual partners, 
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condom nonuse, partner noncommunication) among students attending alternative 

high schools? 

3. Are there trends in associations between weekly school sports team participation and 

violence involvement (fighting, gun carrying, fighting and gun carrying, attempted 

suicide) among students attending alternative high schools? 

4. Does gender moderate associations between weekly school sports team participation 

and health-risk behaviors among students attending alternative high schools? 

5. Does race/ethnicity moderate associations between weekly school sports team 

participation and health-risk behaviors among students attending alternative high 

schools? 

Specific Aim 2 

The second aim of this dissertation was to explore indicators of social connectedness and 

emotional distress as potential mediating variables in associations between weekly school sports 

team participation and health-risk behaviors (substance use and sexual risk-taking) among 

students attending alternative high schools in Minnesota in 2010.  

Research questions for Specific Aim 2: 

1. Does school connectedness mediate relationships between weekly school sports team 

participation and health-risk behaviors among students attending alternative high 

schools?  

2. Does adult connectedness mediate relationships between weekly school sports team 

participation and health-risk behaviors among students attending alternative high 

schools? 

3. Does friend connectedness mediate relationships between weekly school sports team 

participation and health-risk behaviors among students attending alternative high 

schools? 
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4. Does emotional distress mediate relationships between weekly school sports team 

participation and health-risk behaviors among students attending alternative high 

schools? 

Significance 

The present study will advance the science in three substantial ways, including (a) 

expanding knowledge regarding the relationship between sports team participation and health-risk 

behaviors among an understudied population of high-risk youth; (b) examining associations over 

a ten year period to inform how such relationships have evolved; and (c) using a novel 

methodology (i.e., multiple mediation analysis) to explore school connectedness, adult 

connectedness, friend connectedness, and emotional distress as mediating variables in 

relationships between sports team participation and health-risk behaviors. 

Such knowledge might inform state- district- and school-level policies regulating school sports, 

including eligibility requirements for students, alternative opportunities for involvement for youth 

who are ineligible, and training for coaches. For example, under current policies outlined by the 

Minnesota State High School League (2010-2011), many alternative high school students may 

not be eligible to participate on school sports teams due to low GPAs, chronic truancy, or 

substance use. If evidence suggests sports team participation serves as a protective factor against 

health-risk behaviors for alternative high school students, new policies that expand alternate 

opportunities to youth considered to be ineligible under current policies may need to be 

considered. 

Organization of Dissertation 

This dissertation consists of seven chapters, including the present one (Chapter 1). 

Chapter 2 presents a previously published manuscript describing the population of young people 

who attend alternative schools as well as a systematic review of research that has been conducted 

with alternative high school students. Chapter 3 provides an overview the theoretical framework 

guiding this dissertation (resilience theory) and a comprehensive review of sports team 
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participation, including the prevalence of participation, the potential to promote resilience 

through sports team participation, and the state of the science regarding relationships between 

sports team participation and health-risk behaviors. Chapter 4 describes the data source (the 

Minnesota Student Survey, or MSS), data collection methods, and design and analysis plans for 

the two studies conducted as part of this dissertation.  Chapters 5 and 6 are the manuscripts that 

correspond to the two studies described in Chapter 4. The first manuscript (Chapter 5) describes 

relationships between sports team participation and health-risk behaviors among alternative high 

school students in Minnesota over the past ten years, while the second manuscript (Chapter 6) 

presents results from the mediation analysis that was conducted using the 2010 MSS. The final 

chapter (Chapter 7) reviews major findings from each study and discusses implications and future 

directions for nursing research and practice with adolescents.  
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Chapter 2: Manuscript One 

Title: Health behaviors and mental health of students attending alternative high schools: A 

review of the research literature (© Journal of Specialists in Pediatric Nursing) 

Karen E. Johnson, University of Minnesota School of Nursing 

Lindsay A. Taliaferro, University of Missouri School of Health Professions 

Purpose. The purpose of this review is to describe current knowledge about health-risk 

behaviors and mental health among alternative high school students.  

Conclusions. Substance use, diet and/or physical activity, sexual-risk behaviors, mental 

health, and violence were reviewed. Students were described as marginalized youth facing 

significant social-environmental challenges. Findings from 43 studies published from 1997-2010 

suggested a high prevalence of health-risk behaviors among alternative high school students. 

Very few studies were conducted by nurse researchers. Suggestions for future research include 

addressing social-environmental factors, resiliency, and emotional/mental health outcomes. 

Practice Implications. Alternative high schools offer a venue to conduct research and 

implement nursing interventions with high-risk, yet resilient, youth.  

Search Terms. Alternative high schools, continuation schools, adolescence, high-risk 

youth, health-risk behaviors, mental health 

In the United States, alternative high schools serve a vulnerable population of youth 

disproportionately impacted by social and individual-level risk factors that contribute to health 

disparities. Students attending alternative high schools are at-risk for school failure and often face 

substantial barriers to normal adolescent development. For example, these youth more often 

experience social and emotional problems, as well as chaotic home environments characterized 

by frequent moves, abuse, or parental substance use. Still, these youth have chosen to remain in 

school and earn a high school diploma. Therefore, the alternative high school setting provides a 

promising venue to provide health-promoting interventions to a group of high-risk, yet resilient, 

youth.  
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This paper presents a systematic review of research addressing health-risk behaviors and 

mental health among students attending alternative high schools. Findings suggest that alternative 

high schools remain a relatively untapped setting, particularly among nurses and nurse 

researchers, for conducting interventions promoting healthy behaviors among adolescents. 

Implications for nursing research, ethics, and practice are discussed.  

Background 

The definition of alternative education remains unclear (Lehr, Tan, & Ysseldyke, 2009). 

However, since the 1960s, alternative schools have evolved into schools of choice or, more 

frequently, mandatory placement that serve students at-risk for academic failure (Lehr et al., 

2009). This review focuses on the latter definition of alternative schools, in which students at-risk 

for academic failure are placed mandatorily. Alternative schools offer smaller class sizes, flexible 

scheduling, and personalized, innovative programming (Lehr et al., 2009; Lehr, Moreau, Lange, 

& Lanners, 2004). School administrators or counselors refer students to alternative schools when 

students demonstrate one or more of the following criteria for mandatory placement: disruptive 

behavior, suspension or expulsion, failing coursework, and/or other at-risk criteria such as 

chronic truancy, dropout, substance abuse, pregnancy or parenting, homelessness, or abuse 

(Atkins, 2008; Lehr et al., 2009).  Students attending alternative high schools on a mandatory 

basis typically receive individualized programs that include behavior management programs and 

remedial coursework (Lehr et al., 2009; Lehr et al., 2004).    

Typically, alternative high schools serve short-term placements. However, about 50% of 

students stay in the alternative high school setting for longer than 6 months (Lehr et al., 2004). Of 

these students, 32% stay 7 months to 1 academic year, 19% stay more than 1 academic year, and 

10% stay through graduation (Lehr et al., 2004). Therefore, the alternative high school setting 

provides access to a population of high-risk youth and opportunities to collaborate with staff to 

promote the health and well-being of this student population. 
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Only one known national survey in the United States has assessed the characteristics of 

alternative high schools and students attending these schools (Lehr et al., 2009; Lehr et al., 2004). 

Compared to students in traditional high schools, alternative high school students are older 

(average age of about 17 years) and disproportionately low-income and minority (Lehr et al., 

2004). Estimates of the number of students attending alternative high schools in the United States 

ranged from 280,000 in 1998 (Grunbaum, Kann et al., 2000), 613,000 in 2000-2001 (Kleiner, 

Porch, & Farris, 2002), to over 1 million in 2002 (Lehr et al., 2009; Lehr et al., 2004). 

Measurement differences may account for discrepancies among these estimates, but evidence 

suggests factors such as zero tolerance policies aimed at reducing violence and substance use in 

traditional schools have contributed to growing enrollments in alternative schools (Lehr et al., 

2009; Skiba & Knesting, 2002). Although challenges continue to exist in funding public 

education, Lehr and colleagues (2009) project the need for alternative schools will continue to 

grow if current trends in suspension, expulsion, and dropout continue.   

Method 

Six databases (CINAHL, ERIC, Google Scholar, Ovid Medline, PsychInfo, and 

Sociological Abstracts) were systematically searched using the following keywords: Alternative 

high school* OR alternative school* OR continuation school*.  These databases were selected for 

their coverage of the educational (ERIC), social sciences (Sociological Abstracts), psychological 

(PsychInfo), and health-related (CINAHL, Medline) literature. A reference librarian was 

consulted to ensure the search strategy was appropriate and exhaustive. Articles published 

between 1997 and 2010 were included for review because 1997 represented the first year a study 

compared health-risk behaviors among traditional and alternative high school students 

(Grunbaum, Lowry, & Kann, 2001). 
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Findings 

Description of Student Population 

As previously mentioned, alternative high schools serve an increasing number of students 

who face substantial social risk factors and have been suspended or expelled from their traditional 

school for disruptive behavior (Lehr et al., 2009; Lehr et al., 2004). Most of the studies reviewed 

regarding the student population served by alternative high schools came from qualitative studies 

that examined the experience of a few students in one alternative high school. Although not 

generalizable in the statistical sense, students in the qualitative studies shared similar 

demographic characteristics with nationally representative samples of youth from quantitative 

studies. Thus, these studies provided rich and transferrable insights into the challenges faced by 

many students attending alternative high schools. Qualitative studies identified individual-level 

problem behaviors that frequently brought youth to alternative high schools, including fighting, 

chronic truancy, and failing coursework. Furthermore, the in-depth qualitative designs allowed 

researchers to provide clear, consistent, and rich evidence linking these problem behaviors to 

unstable and chaotic home and/or community environments.  

Across studies, authors framed alternative high school students as a population of 

“marginalized” or “disenfranchised” youth, mistakenly labeled as “bad,” “dangerous,” 

“problems,” “failures,” and “damaged” (Becker, 2010; Brown, 2007; Carpenter-Aeby & Aeby, 

2009; Kim & Taylor, 2008; Loutzenheiser, 2002). Researchers perceived these labels as 

dangerous and stigmatizing because they framed the root of “problem” behaviors as originating 

within an individual rather than reflecting the social-environmental context of students’ lives. 

Without addressing contextual forces that promote health-risk behaviors, efforts to meet the 

complicated needs of alternative high school students and promote healthy lifestyle choices 

remained inadequate (Becker, 2010; Conner & McKee, 2008; Loutzenheiser, 2002; McNulty & 

Roseboro, 2009). Overall, research suggested that promoting resilience and empowering 

alternative high school students to succeed would require supportive environments and 
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institutions committed to social justice (Becker, 2010; Brown, 2007; Carpenter-Aeby & Aeby, 

2009; Conner & McKee, 2008; Kim & Taylor, 2008; Loutzenheiser, 2002; Washington, 2008).  

Health-related Studies 

Between 1997 and 2010, 50 articles addressed the health behaviors and/or mental health 

of students attending alternative high schools. Seven of the 50 articles did not present original 

research; rather they provided literature reviews or discussed developing or tailoring existing 

health behavior interventions for the alternative high school setting (Hopson & Steiker, 2008; 

Polacek et al., 2008; Pruett, Davidson, McMahon, Ward, & Griffith, 2000; Ruffolo & Fischer, 

2009; Tortolero et al., 2005; Van Acker, 2007; Watson, Bisesi & Tanamly, 2004). Table 2.1 

describes the 43 articles that presented original research findings. Substance use represented the 

most common health-risk behavior outcome studied (n = 17; Brener & Wilson, 2001; Buzi, 

Tortolero, Roberts, Ross, Markham et al., 2003; Clark et al., 2010; Fleschler, Tortolero, Baumler, 

Vernon, & Weller, 2002; Grenard et al., 2007; Grunbaum, Tortolero, Weller, & Gingiss, 2000; 

Hopson & Steiker, 2010; Myers et al., 2009; Peters et al., 2003; Ritt-Olson et al., 2004; Rohrbach, 

Sussman, Dent, & Sun, 2005; Sun, Skara, Sun, Dent, & Sussman, 2006; Sussman & Dent, 2007; 

Sussman, Yang, Baezconde-Garbanati, & Dent, 2003; Sussman, Dent, Severson, Burton, & Flay, 

1998; Valente et al., 2007; Watson et al., 2007), followed by diet and/or physical activity (n = 7; 

Arcan, Kubik, Fulkerson, & Story, 2009; Fulkerson, Kubik, Story, Lytle, & Arcan, 2009; 

Johnson, Kubik, & McMorris, 2011; Kubik et al., 2009; Kubik, Lytle, & Fulkerson, 2004; Kubik, 

Lytle, & Fulkerson, 2005; Sirard, Kubik, Fulkerson, & Arcan, 2008), sexual risk behaviors (n = 

7; Buzi, Tortolero, Roberts, Ross, Addy et al., 2003; Buzi, Tortolero, Roberts, Ross, Markham et 

al., 2003; Coyle et al., 2006; Markham et al., 2003; Markham et al., 2007; Mouttapa, et al., 2010; 

Shrier & Crosby, 2003), mental health (n = 5; Buzi, Tortolero, Roberts, Ross, Markham et al., 

2003; Connor, Poyrazli, Ferrer-Wreder, & Grahame, 2004; Denny, Clark, Fleming, & Wall, 

2004; McWhirter, Besett-Alesch, Horibata, & Gat, 2002; Thomas & Looney, 2004), studies 

examining the prevalence of a variety of health-risk behaviors (n = 5; Denny, Clark, & Watson, 
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2003; Grunbaum, Kann et al., 2000; Grunbaum et al., 2001; Lee, Tsang, Lee, & To, 2001; Weller 

et al., 1999), and violence (n = 5; Corvo & Williams, 2000; Escobar-Chaves, Tortolero, 

Markham, Kelder, & Kapadia, 2002; James, West, Deters, & Armijo, 2000; Pokhrel, Sussman, 

Black, & Sun, 2010; Waterman & Burstyn, 2008).  

Most studies used samples of alternative high school students in the United States 

However, studies also came from Hong Kong (Lee et al., 2001) and New Zealand (Denny et al., 

2003; Denny et al., 2004). As Table 2.2 shows, eight intervention studies were conducted in the 

alternative high school setting in the United States, resulting in 21 publications (Arcan et al., 

2009; Buzi, Tortolero, Roberts, Ross, Addy et al., 2003; Buzi, Tortolero, Roberts, Ross, 

Markham et al., 2003; Clark et al., 2010; Coyle et al., 2006; Fulkerson et al., 2009; Hopson & 

Steiker, 2008; Johnson et al., 2011; Kubik et al., 2009; Markham et al., 2007; Markham et al., 

2003; Myers et al., 2009; Peters et al., 2003; Polacek et al., 2008; Rohrbach et al., 2005; Sirard et 

al., 2008; Sun et al., 2006; Sussman et al., 1998; Sussman et al., 2003; Valente et al., 2007; 

Watson et al., 2007). 
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Table 2.1 
 
Summary of Health-related Studies Among Alternative High School Students Published Between 1997 and 2010 
_____________________________________________________________________________________________________________________ 

Health  Study Sampling Sample Sample   
behavior Source design technique size demographicsa Variablesbc Findings 
_____________________________________________________________________________________________________________________ 
 
Substance Brener & Cross- Three stage 8,918 44% female DV: substance use on One third reported 
Use Wilson sectional cluster  57% minority school property cigarette use on school 
(n=17) (2001)   sampling  Mean age: 16.8 IVs: (a) lifetime use of property in past 30 days, 
 United      years cigarettes; (b) age at first one fifth reported 
 States       cigarette use; (c) number marijuana use and one 
      of cigarettes per day; (d) tenth reported alcohol use 
      history of regular on school property in past 
      cigarette use; (e) use of 30 days. Those reporting 
      chewing tobacco in past cigarette use on school 
      30 days property more likely than 
        those who didn’t use on 
        school property to have 
        first cigarette and be 
        regular smokers before age 
        13. Also, more likely to  
        smoke more cigarettes per 
        day. Similar results found 
        for those who used 
        marijuana on school 
        property. 
 ____________________________________________________________________________________________________________ 

 Buzi, Cross- Convenience 490 57% female DVs: (a) Externalizing History of coercive sexual 
 Tortolero, sectional   89% minority problems (sexual risk experience significantly 
     Mean age behaviors, substance associated with alcohol 
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Table 2.1 (Continued) 
_____________________________________________________________________________________________________________________ 

Health  Study Sampling Sample Sample 
Behavior Source design technique size demographicsa Variablesbc Findings 
_____________________________________________________________________________________________________________________ 

 Roberts, Ross,   (female): 15.8 abuse, violence), (b) use in past 30 days for 
 Markham,    years Internalizing problems females. 
 et al.    Mean age (suicidal behaviors. 
 (2003)    (male): 16.3 depression) 
 Texas    years IVs: Sexual abuse 
 ____________________________________________________________________________________________________________ 

 Clark et al. Randomized Convenience 2,249 Intervention Students answered 77- Intervention did not show 
 (2010) controlled   students group at item survey assessing positive effects on any of 
 Washington trial  14 schools baseline: various aspects of the substance use measures. 
 state   (7 control, 48% female substance use, including 
    7 26% minority use of alcohol, marijuana, 
    intervention) Control group at and cigarettes in past 30  
     baseline days 
     51% female 
     21% minority 
 ____________________________________________________________________________________________________________ 

 Flescher et Cross- Convenience 354 47% female DV: lifetime inhalant use 28% of students had used 
 al. (2002) sectional   68% minority IVs: (a) demographic inhalants during lifetime. 
 Texas    Mean age: 17 variables, (b) Inhalant use more likely 
     years psychosocial measures among 9th than 12th 
      (e.g., self-esteem), (c) graders. Inhalant use 
      risk behaviors (e.g.,  positively associated with 
      alcohol use) depression; 
       alcohol/tobacco, 
       marijuana, and cocaine 
       use; and weapon carrying; 
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Table 2.1 (Continued) 
_____________________________________________________________________________________________________________________ 

Health  Study Sampling Sample Sample 
Behavior Source design technique size demographicsa Variablesbc Findings 
_____________________________________________________________________________________________________________________ 

       and inversely associated 
       with self-esteem. 
 ____________________________________________________________________________________________________________ 

 Grenard et Pilot study Convenience 18 33% female Assessed the following at Program was determined 
 al. (2007) with   94% minority baseline and 3 months to be successful and 
 California intervention   Mean age: 16.1 substance use (types and based on increase in 
  and control   years frequencies), and Rutgers readiness to change among 
  group    Alcohol Problem Index intervention group at 
       follow-up. 
 ____________________________________________________________________________________________________________ 

 Grunbaum, Cross- Convenience 441 46% female DV: substance use in past Males more likely to use 
 Tortolero, sectional   76% minority month (cigarettes, all substances. Family 
 et. al (2000)     alcohol, marijuana, caring protective against 
 Texas     cocaine) marijuana, and depressive 
      IVs: psychosocial factors symptoms positively 
      (e.g., religiosity, self- associated with marijuana 
      esteem, family caring, use. Younger age, less 
      depression) coping ability, low 
       educational aspirations, 
       family caring, and church 
       attendance associated with 
       cocaine use. 
 ____________________________________________________________________________________________________________ 

 Hopson & Quasi- Purposeful 41 of 70 Intervention Measured at baseline and  Intervention may have 
 Steiker experimental  students group (at follow-up: (a) Alcohol impacted younger 
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Table 2.1 (Continued) 
_____________________________________________________________________________________________________________________ 

Health  Study Sampling Sample Sample 
Behavior Source design technique size demographicsa Variablesbc Findings 
_____________________________________________________________________________________________________________________ 
 
 (2010) pretest-  who pretest): use in past month, (b) students’ (age 14-16 years) 
 Texas posttest  completed 61% female Intentions to accept alcohol-use behaviors and 
  with 6-  6-week 61% minority alcohol intentions to use alcohol. 
  week  follow-up Mean age: 15.8  Focus group findings 
  follow-up   years  suggest program was 
  and focus   Control group  successful with younger 
  groups   (at pretest):  students because it 
     57% female  emphasized abstinence 
     70% minority  from substance use. 
     Mean age: 16.9  Younger students were 
     years  less likely than older 
       students to have 
       experimented with 
       substances and, therefore, 
       perhaps more receptive to 
       a curriculum that 
       encouraged no substance 
       use. 
 ____________________________________________________________________________________________________________ 

 Meyers et Cross- Convenience 714 31% female DV: Lifetime substance English proficiency was 
 al. (2009) sectional   100% Hispanic use positively associated with 
 California    Mean age: 16.3 IVs: (a) Linguistic lifetime use of alcohol and 
     years acculturation (language marijuana. 
      most often used, most 
      often used at home, most 
      often used with friends, 
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Table 2.1 (Continued) 
_____________________________________________________________________________________________________________________ 

Health  Study Sampling Sample Sample 
Behavior Source design technique size demographicsa Variablesbc Findings 
_____________________________________________________________________________________________________________________ 
 
      preferred language for 
      media use), (b) Peer 
      social influence. 
 ____________________________________________________________________________________________________________ 

 Peters et al. Cross- Convenience 282 100% female DVs: (a) lifetime Females with history of 
 (2003) sectional   89% minority substance use, (b) sexual abuse more likely 
 Texas     substance use in past 30 than those without history 
      days to report using marijuana 
      IV: history of sexual or codeine cough syrup, as 
      abuse well as lifetime cocaine 
       use. Significance testing 
       not performed due to small 
       sample size. 
 ____________________________________________________________________________________________________________ 

 Rit-Olson Cross- Convenience 382 from Alternative DV: substance use Alternative high school 
 et al. (2004) sectional  alternative school sample:  IVs: (a) spirituality (8- sample had higher levels 
 California   school 44% female item scale), (b) Health-as- of substance use than 
    (high-risk 83% minority a-Value (4-item scale) magnet school. Spirituality 
    sample); Mean age: 17  and Health-as-a-Value 
    260 from years  were protective factors 
    magnet Magnet school  against substance use in 
    school sample:  both samples. 
    (low-risk 64% female 
    sample) 89% minority 
     Mean age: 17 
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Table 2.1 (Continued) 
_____________________________________________________________________________________________________________________ 

Health  Study Sampling Sample Sample 
Behavior Source design technique size demographicsa Variablesbc Findings 
_____________________________________________________________________________________________________________________ 
 
     years 
 ____________________________________________________________________________________________________________ 

 Rohrbach et Longitudinal Convenience 848 At baseline: Outcomes: (a) drug use in The prevalence of alcohol 
 al. (2005) (5-year   43% female past 30 days (cigarettes, use remained steady from 
 California follow-up   94% minority alcohol, marijuana, late adolescence to early 
     Mean age: 16.8 stimulants, LSD, cocaine adulthood, while the 
     years inhalants & other drugs) prevalence of cigarette, 
      (b) personal marijuana, and hard drug 
      consequences of alcohol use decreased. Tobacco, 
      or drug use (assessed alcohol, and marijuana use 
      using one 21-item more likely among 
      measure and one 9-item unmarried at 5-year 
      measure), (c) follow-up. Alcohol and/or 
      demographic variables drug use among peers 
      (d) adult role-taking, (e) associated with 
      attitudinal/cultural consequences related to 
      influences, (f) social substance use in early 
      context influences, (g) adulthood. 
      interpersonal influences 
 ____________________________________________________________________________________________________________ 
 
 Sun et al. Experi- Convenience 1,578 At pretest: Substance use in last 30 Long-term reductions in 
 (2006) mental, pre-  pretest 45% female days (cigarettes, alcohol, use only found with hard 
 California and post-  subjects 78% minority marijuana, cocaine, drugs; program did not 
  test;   Mean age: 16.8 hallucinogens, stimulants, impact long-term use of 
  control   years inhalants, and other cigarettes, alcohol, or 



 

 19 

Table 2.1 (Continued) 
_____________________________________________________________________________________________________________________ 

Health  Study Sampling Sample Sample 
Behavior Source design technique size demographicsa Variablesbc Findings 
_____________________________________________________________________________________________________________________ 
 
  group,    drugs) was assessed at marijuana. 
  classroom    short-, middle-, and long- 
  only    term follow-up 
  group, and 
  classroom 
  plus group 
 ____________________________________________________________________________________________________________ 
 
 Sussman & Longitudinal Convenience 303 At baseline: DV: current smoking Latinos, older youth, less- 
 Dent (2007)   smokers at 41% female status (quitters or acculturated youth, lower 
 California   5-year 63% minority nonquitters) intention of smoking in the 
    follow-up Mean age: 16.8 IVs: 28 different future, low tolerance for 
     years predictors examined drug use, and lower 
      across four classes: (a) expectation of successful 
      demographics, (b) current impact of school program 
      substance use, (c) social on drug use had higher 
      variables, (d) individual rate of quitting smoking at 
      characteristics 5-year follow-up, but these 
       variables were not 
       significant in final model. 
 ____________________________________________________________________________________________________________ 
 
 Sussman et Reanalysis Convenience Study 1: Varied across 5 Study 1: interviews with Study 1: Latino youth 
 al. (2003) of 5  144 studies; purpose students were lower SES and saw 
 California studies  Study 2: was to compare Study 2: survey education as less important 
  from  994, Latino and non- Study 3: program to future plans. 
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Table 2.1 (Continued) 
_____________________________________________________________________________________________________________________ 

Health  Study Sampling Sample Sample 
Behavior Source design technique size demographicsa Variablesbc Findings 
_____________________________________________________________________________________________________________________ 
 
  TNDd  distributed  Latino youth development Study 2: Latinos in 
  intervention  across  Study 4: component study alternative school less 
    alternative  Study 5: evaluation of likely than non-Latinos to 
    and regular  immediate impact of report lifetime and current 
    schools  program history of drug use. 
    Study 3:   Study 3: Latinos preferred 
    315   social cognitive, cognitive 
    Study 4:   restructuring, and drug use 
    388   perspectives activities. 
    Study 5:   Study 4: Latinos and non- 
    1,318   Latinos performed 
       similarly on each of the 16 
       lessons. 
       Study 5: Program was 
       moderately likeable across 
       groups. 
 ___________________________________________________________________________________________________________ 
 
 Sussman et Longitudinal Convenience 593 At baseline: DV: Self-initiated Perceived stress, intention 
 al. (1998)   smokers at 42% female quitting of cigarette to keep smoking, and 
 California   1 year 59% minority smoking greater amounts of 
    follow-up Mean age: 16.7 IVs: (a) smoking history, smoking were associated 
     years (b) intention to smoke in with not quitting. 
      future, (c) demographics, 
      (d) alcohol use, (e) 
      reasons for quitting, (f) 
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Table 2.1 (Continued) 
_____________________________________________________________________________________________________________________ 

Health  Study Sampling Sample Sample 
Behavior Source design technique size demographicsa Variablesbc Findings 
_____________________________________________________________________________________________________________________ 
 
      peer influence, (g) family 
      influence, (h) coping and 
      rebelliousness, (i) 
      attitudes towards 
      smoking. 
 ____________________________________________________________________________________________________________ 
 
 Valente et Randomized Convenience 541 At baseline: DVs: (a) change in Intervention (TND 
 al. (2007) controlled   38% female substance use, (b) Network) overall impacted 
 California trial at level   89% minority composite score of reductions in composite 1- 
  of classroom   Mean age: 16.3 monthly substance use year follow-up score and 
     years over the past year current use of marijuana 
      (tobacco, alcohol, and cocaine. 
      marijuana, cocaine) Male gender associated 
      IVs: (a) social support, with increased alcohol use 
      (b) social network over time; lower grade 
       level associated with 
       increased marijuana and 
       cocaine use over time; 
       fewer friends at school 
       related in increase in 
       composite score of 
       monthly substance abuse. 
 ____________________________________________________________________________________________________________ 
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Table 2.1 (Continued) 
_____________________________________________________________________________________________________________________ 

Health  Study Sampling Sample Sample 
Behavior Source design technique size demographicsa Variablesbc Findings 
_____________________________________________________________________________________________________________________ 
 
 Watson et Quasi- Convenience 58 Intervention Examined impact of Life Intervention produced 
 al. (2007) experimental   group: Interventions for Family “modest” but “promising” 
 California    36% female Effectiveness Project. results. At 13-week 
     43% African Assessed baseline follow-up, intervention 
     American demographics and scores and control group did not 
     57% Hispanic on Teen Addiction differ on Teen Addiction 
     Mean age: 15.9 Severity Index and Severity Index score. 
     years Problem-Oriented However, intervention 
     Control group: Screening Instrument for group had significantly 
     27% female Teenagers higher score for 
     47% African  psychological problems at 
     American  baseline and follow-up. 
     53% Hispanic  There was a decrease in 
     Mean age: 15.4  psychiatric symptoms 
       among control group. 
       There were reductions in 
       intervention and baseline 
       group for Problem- 
       Oriented Screening 
       Instrument for Teenagers 
       scores. 
_____________________________________________________________________________________________________________________ 
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Table 2.1 (Continued) 
_____________________________________________________________________________________________________________________ 

Health  Study Sampling Sample Sample 
Behavior Source design technique size demographicsa Variablesbc Findings 
_____________________________________________________________________________________________________________________ 
 
Diet Acran et al. Cross- Convenience 145 48% female DVs: (a) soda/ sweetened African Americans 
and/or (2009) sectional   61% minority beverage consumption, significantly more likely to 
Physical Minnesota    64% low-income (b) fast food restaurant consume sugar-sweetened 
Activity     Mean age: 17.3 use, (c) high-fat food beverages and high fat 
(n = 7)     years intake, (d) fruit/vegetable foods, eat/drink fast food. 
      intake Socioeconomic status 
      IVs: (a) sex, (b) positively associated with 
      race/ethnicity, (c) regular soda consumption. 
      socioeconomic status Average daily 
       fruit/vegetable intake 3.6 
       servings. 
 ____________________________________________________________________________________________________________ 
 
 Fulkerson et Cross- Convenience 145 48% female DVs: (a) breakfast 50% had family dinners 5- 
 al. (2009) sectional   61% minority consumption, (b) fruit 7 times/week; family 
 Minnesota    64% low-income and vegetable dinners positively 
     Mean age: 17.3 consumption, (c) high fat associated with breakfast 
     years food intake, (d) fast food and fruit consumption; 
      intake, (e) regular soda inversely associated with 
      consumption, (f) food insecurity, 
      overweight status, (g) overweight, and 
      healthy/unhealthy weight depressive symptoms. 
      management, (h) food 
      insecurity, (i) substance 
      use, (j) depressive 
      symptoms 
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Table 2.1 (Continued) 
_____________________________________________________________________________________________________________________ 

Health  Study Sampling Sample Sample 
Behavior Source design technique size demographicsa Variablesbc Findings 
_____________________________________________________________________________________________________________________ 
 
      IV: Family meal 
      frequency 
 ____________________________________________________________________________________________________________ 
 
 Johnson et Cross- Convenience 145 48% female DV: Sports team 40% participated on at 
 al. (2011) sectional   61% minority participation least one sports team; 
 Minnesota    64% low-income IVs: (a) Physical activity participation positively 
     Mean age: 17.3 self-efficacy, (b) School associated with sup port 
     years staff support for physical from school staff and 
      activity, (c) Friend friends, and inversely 
      support for physical associated with perceived 
      activity, (d) Perceived environmental barriers. 
      barriers to physical 
      activity 
 ____________________________________________________________________________________________________________ 
 
 Kubik et al. Cross- Convenience Survey: Key informants: 35-item survey with Key informants (mostly 
 (2004) sectional &  130 47% female questions about eating school administrators) 
 Minnesota semi-  Interviews: 60% school and physical activity reported the most 
  structured  15 administrators options at school, interest important issues based by 
  interviews   60% from urban in health promotion alternative high school 
  with   schools activities and students were (in ranked 
  alternative   80% from participation in research. order): (1) substance use, 
  high school   schools with >  (2) academics, (3) truancy, 
  staff and   50 students  (4) depression/emotional 
  adminis-     problems, (5) behavioral 
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Health  Study Sampling Sample Sample 
Behavior Source design technique size demographicsa Variablesbc Findings 
_____________________________________________________________________________________________________________________ 
 
  trators     problems, (6) sexual 
       activity, (7) violence, (8) 
       unhealthy eating habits, 
       (9) physical inactivity. 
       Key informants reported 
       the most important issues 
       faced by alternative high 
       school staff included: 
       connecting with students, 
       providing creative learning 
       environment, and burnout. 
       Respondents reported 
       interest in participating in 
       interventions/research 
       related to diet, physical 
       activity, and other health 
       behaviors among students, 
       but were rarely asked to 
       participate in such activities. 
 ____________________________________________________________________________________________________________ 
 
 Kubik et al. Focus Convenience Focus 54% female Question guide developed Students’ food choices 
 (2005) groups sample of groups: 7 36% minority by researchers influenced by convenience, 
 Minnesota  schools; Students: 70   availability, and cost. Access  
   nomination    to affordable/quality produce 
   technique    cited as barrier to fruit/ 
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Behavior Source design technique size demographicsa Variablesbc Findings 
_____________________________________________________________________________________________________________________ 
 
   to recruit    vegetable consumption. Team 
   students    sports were offered as a type 
       of “fun” physical activity in 
       which students would like to 
       participate. Barriers to 
       physical activity included 
       cost, access to facilities/ 
       equipment, being too busy/ 
       tired. Social support an  
       important factor for eating 
       healthy and exercising. 
 ____________________________________________________________________________________________________________ 
 
 Kubik et al. Cross- Convenience 145 49% female DV: Overweight 42% of sample overweight, 
 (2009) sectional   60% minority IVs: 17 different personal with overweight youth being 
 Minnesota    63% low-income factors (e.g., self-efficacy), disproportionately female,  
     Mean age: 17.3 12 different behavioral low-income, and/or minority. 
     years factors (e.g., fat intake); Being overweight inversely 
      5 different social environ- associated with social support, 
      mental factors (e.g., social having family meals, and self- 
      support described health status; over- 
       weight positively associated 
       with healthy weight-manage- 
       ment strategies. 
 ____________________________________________________________________________________________________________ 
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Health  Study Sampling Sample Sample 
Behavior Source design technique size demographicsa Variablesbc Findings 
_____________________________________________________________________________________________________________________ 
 
 Sirard et al. Cross- Convenience 65 41% female Objectively measured Average minutes/day of 
 (2008) sectional   83% minority physical activity using Average minutes/day of 
 Minnesota    78% low-income accelerometers moderate-to-vigorous 
     Mean age: 16.7  physical activity was low 
     years  (51 min/day). Males more 
       active than females; sample 
       more active on weekdays vs.  
       weekends; physical activity 
       declined with age. 
_____________________________________________________________________________________________________________________ 
 
Sexual Buzi, Cross- Convenience 184 100% female DVs: (a) age at first 73% were sexually active in 
Risk Tortolero, sectional   Mean age: 16.32 intercourse, (b) number last 3 months, with a mean of 
Behaviors Roberts,    years of sexual partners in past 1.5 partners during this time.   
(n = 7) Ross,     3 months, (c) use of 27% of sample reported a 
 Addy,     alcohol/drugs before history of sexual abuse and, as 
 et al.     intercourse, (d) number compared to females without  
 (2003)     of sexual encounters with history of sexual abuse, were  
      no condom use, (e) 2 times more likely to have 
      history of pregnancy, (f) had first intercourse before 
      history of STDs age 14, 4 times as likely to 
      IV: history of sexual report 3 or more partners in 
      abuse past 3 months, and twice as 
       likely to report a history of 
       STD. 
 ____________________________________________________________________________________________________________ 
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Behavior Source design technique size demographicsa Variablesbc Findings 
_____________________________________________________________________________________________________________________ 
 
 Buzi, Cross- Convenience 490 57% female DVs: (a) Externalizing 18% of females and 7% of 
 Tortolero, sectional   89% minority problems (sexual risk males reported history of  
 Roberts,    Mean age behaviors, substance forced sexual experience. 
 Ross,    (female); 15.8 abuse, violence), (b) 65% of females and 75% 
 Markham,    years Internalizing problems of males had lifetime 
 et al.    Mean age (suicidal behaviors, history of sexual 
 (2003)    (male): 16.3 depression) intercourse. Females with 
     years IVs: Sexual abuse such a history were 8 times 
       more likely to report 3 or  
       more sexual partners in past 
       3 months as compared to 
       females without history of 
       forced sexual experience. 
       Males with such an experi- 
       ence were 10 times as likely 
       to report a history of STD, 
       and 6 times more likely to 
       report exchanging sex for 
       money/drugs. 
 ____________________________________________________________________________________________________________ 
 
  Coyle et al. Randomized Convenience 988 Mean school Intervention included 14- At 6-month follow-up,  
 (2006) controlled  Students size: 28 session program with intervention group was 
 California trial  24 schools Intervention skills-based sexual significantly less likely to 
    (13 inter- group at education curriculum and have intercourse without 
    vention; baseline: service learning condom in past 3 months 
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    11 control 39% female component. A 131-item and significantly more 
     82% minority survey was used to assess likely to have used condoms 
     Control group at sexual risk behaviors, condoms during last inter- 
     baseline: psychosocial factors, and course. Neither result retained 
     35% female program exposure. The statistical significance at 12- 
     82% minority four sexual outcome and 18-month follow-ups. 
      variables included: (a) 
      frequency of intercourse 
      without condom use in 
      past 3 months, (b) condom 
      use at last intercourse, (c) 
      number of partners with 
      whom student did not use 
      condoms, (d) use of  
      effective birth control 
      method at last intercourse.  
 ____________________________________________________________________________________________________________ 
 
 Markham et Cross- Convenience 976 58% female DVs: (a) sexual behavior, 68% lifetime history of inter- 
 al. (2003) sectional   89% minority (b) age at first intercourse, course (males more likely 
 Texas     (c) intercourse in past 3 than females); 75% sexually 
      months, (d) intercourse active in past 3 months; 30% 
      without condom in past 3 of males and 15% of females 
      months, (e) number of  had first intercourse before 
      partners in past 3 months age 13; 63% of females and 
      IV: Family connectedness 49% of males had sex with- 
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Behavior Source design technique size demographicsa Variablesbc Findings 
_____________________________________________________________________________________________________________________ 
 
       out condom; 29% had been  
       pregnant or impregnated 
       partner. Higher levels of  
       perceived family connected- 
       ness found among males vs. 
       females. As compared to 
       those with lower perceived 
       family connectedness, youth 
       with higher perceived family 
       connectedness significantly 
       less likely to report ever 
       having sex, having sex with- 
       out a condom, or having  
       pregnancy/getting partner 
       pregnant. 
 ____________________________________________________________________________________________________________ 
 
 Markham et Cross- Convenience 331 62% female DV: vaginal douching Lifetime and monthly 
 al. (2007) sectional   63% Hispanic IVs: (a) information douching more likely among 
 Texas    Mean age: 17.2 sources, (b) douching among African American 
     years beliefs, (c) sexual and females. Douching associated 
      reproductive health with endorsement by female 
       relative, perceived therapeutic 
       beliefs, and partner’s 
       expectations. 
 ____________________________________________________________________________________________________________ 
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 Mouttapa et Quasi- Convenience 64 100% male Outcome variables Increased rate of condom 
 al. (2010) experimental  incarcerated 94% minority measured in relation to use in intervention group. 
 California pre-post  males in Mean age: 16.9 intervention: (a) condom 
  comparison  alternative years use, (b) concurrent 
  group pilot  school  intercourse and drug use, 
  study    (c) HIV prevention 
      knowledge, (d) condom 
      use attitudes 
 ____________________________________________________________________________________________________________ 
 
 Shrier & Cross- Three-stage 6,037 44% female DV: lifetime history of Lifetime history of sexual 
 Crosby sectional cluster  57% minority sexual intercourse intercourse significantly 
 (2003)  sampling  Mean age: 16.7 IVs: (a) weapon carrying; associated with weapon 
 United    years (b) tobacco use; (c) carrying, cocaine/ 
 States     cocaine, inhalant, and inhalant/needle use, 
      needle use; (d) alcohol alcohol or marijuana use, 
      and marijuana use; (e) and fighting. 
      sports team participation; 
      (f) fighting; (g)  
      demographic variables 
_____________________________________________________________________________________________________________________ 
 
Mental Buzi, Cross- Convenience 490 57% female DVs: (a) externalizing 18% of females and 7% of  
Health Tortolero, sectional   89% minority problems (sexual risk males reported history of 
(n = 5) Roberts,    Mean age behaviors, substance forced sexual experience. 
     (female): 15.8 abuse, violence), (b) 12% of females and 18% 
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 Ross,    years internalizing problems of males met cutoff 
 Markham,    Mean age (suicidal behaviors, criteria for depression. 
 et al.    (male): 16.3 depression) Forced sexual experience 
 (2003)    years IVs: Sexual abuse was significantly 
 Texas      associated with depression 
       among females and 
       suicidal thoughts among 
       males. 
 ____________________________________________________________________________________________________________ 
 
 Conner et Cross- Convenience 149 Alternative Examines relationships Age, gender, and ethnicity 
 al. (2004) sectional  (62 from school: between self-esteem and not correlated with self- 
 Pennsylvania  charter 33% female age, gender, ethnicity, esteem. Higher self-esteem 
    school; 87 97% minority and risk behaviors. correlated with delayed 
    from Mean age: 15.9  first sexual experience and 
    alternative years  delayed first marijuana 
    school) Charter school:  use. 
     39% female 
     100% minority 
     Mean age: 15.2 
     years 
 ____________________________________________________________________________________________________________ 
 
 Denny et al. Cross- Convenience 268 32% female DV: Depression Significantly higher 
 (2004) sectional   91% non- IVs: (a) Bullying, (b) prevalence of depression 
 New    European witnessing family among females (35%) than 
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 Zealand     violence, (c) physical males (21%). Risk factors 
      abuse, (d) sexual abuse, for depression included 
      (e) family connectedness, poverty, witnessing 
      (f) peer support, (g) domestic violence, and 
      poverty/social being bullied at school. 
      disorganization, (h) Protective factors included 
      school environment family and peer connections. 
 ____________________________________________________________________________________________________________ 
 
 McWhirter Cross- Convenience 75 43% female DV: Loneliness Low self-esteem, low 
 et al. (2002) sectional   41% minority IVs: (a) Self-esteem, (b) emotional coping, and low 
 Midwestern    Mean age: 17.2 empathy, (c) perspective social coping were 
 United    years taking, (d) coping associated with higher  
 States     resources levels of loneliness. 
 ____________________________________________________________________________________________________________ 
 
 Thomas & Pilot study Convenience 41 100% female Measured depression, Significant improvements 
 Looney   pregnant or Mean age: 16.8 self-esteem, parenting in parenting attitudes/beliefs. 
 (2004)   parenting years beliefs/attitudes during Intervention did not impact 
 Midwestern   adolescents  Phase I and Phase II. depression (70% classified 
 United      as depressed at follow-up, but 
 States      authors point out intervention 
       was not designed to target 
       depression. 
_____________________________________________________________________________________________________________________ 
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Prevalence Denny et al. Cross- New New New Zealand: Compared prevalence of Students in New Zealand and 
Studies (2003) sectional Zealand: Zealand: 32% female risk behaviors between United States had similarly  
(n = 5) New  Convenience 276 90% minority alternative school  high prevalence of risk  
 Zealand &  United United United States: students in New Zealand behaviors, including 
 United  States: States: 40% female and United States. substance use, sexual 
 States  Three-stage 1,308 (only 63% minority Examined variety of behaviors, being in a physical 
   cluster analyzed  behaviors related to fight. Gender differences were 
   sampling answers for  substance use, sexual seen in weight control 
    students in  behavior, weight/dieting, behaviors and physical 
    grade 9  violence, suicide,  activity, with females in both 
    from  unintentional injury, and New Zealand and United 
    YRBSe)  physical activity. States engaging in more 
       weight-control behaviors and  
       less physical activity than 
       males. New Zealand females 
       more likely than U.S. females 
       to engage in heavy drinking,  
       marijuana use, and having 
       more sexual partners. 
 ____________________________________________________________________________________________________________ 
 
 Grunbaum Cross- Three-stage 8,918 46% female 1998 YRBS assessed the In the past 30 days:  
 et al. sectional cluster  57% minority prevalence of a number 52% rode in car with driver  
 (2000)  sampling  Mean age: 16.8 of behaviors related to who had been drinking 
 United    years violence and alcohol, 
 States     unintentional injuries, 25% drove after drinking 
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      tobacco use, alcohol and alcohol, 
      other drug use, sexual 33% carried a weapon. 
      behaviors, dietary In the past 12 months:  
      behaviors, and physical 60% were in a physical fight, 
      activity. 16% attempted suicide. 
       Students also engaged in high 
       levels of sexual risk-taking, 
       with an 88% prevalence of 
       lifetime sexual intercourse. 
       Only 46% of currently 
       sexually active students used  
       a condom at last intercourse. 
 ____________________________________________________________________________________________________________ 
 
 Grunbaum Cross- Three-stage Alternative Alternative Compares prevalence of Alternative school students 
 et al. sectional cluster school schools: health risk behaviors had significantly higher  
 (2001)  sampling sample: 44% female between alternative high prevalence than traditional  
 United   8,918 57% minority schools and traditional school students of behaviors 
 States   Traditional Mean age: 16.7` high schools using the related to violence-related 
    school years 1997/1998 Youth Risk injury, suicide, sexual risk  
    sample: Traditional Behavior Survey. taking, tobacco use, and 
    16,262 schools:  unhealthy diet practices. 
     45% female  Alternative school students 
     38% minority  had significantly lower 
     Mean age: 16.2  prevalence than traditional 
     years  school students of physical 
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       activity and school/ 
       community sports team 
       participation. 
 ____________________________________________________________________________________________________________ 
 
 Lee et al. Cross- Nonrandom 15,448 50% female Compares prevalence of Among alternative school 
 (2001) sectional sampling  Mean age for health risk behaviors students: 
 Hong Kong    primary grades: between students 13% were in a physical fight, 
     14 years attending alternative high 6% attempted suicide, 
     Mean age for schools and traditional 11% currently used cigarettes, 
     secondary high schools in Hong 16% currently used alcohol, 
     grades: 16.4 Kong 7% ever had sexual inter-  
     years  course,  
       1% had 4 or more sexual 
       partners in lifetime, 
       31% participated in physical 
       activity. 
 ____________________________________________________________________________________________________________ 
 
 Weller et al. Cross- Convenience 470 45% female Used questions from Findings suggested a high 
 (1999) sectional   76% minority YRBS to assess behaviors prevalence of health risk  
 Texas    63% were 17 related to violence, behaviors: 
     years or older substance use, and sexual 28% carried weapon in past 
      risk taking. month, 
       25% considered suicide in  
       past year, 
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       10% attempted suicide in  
       past year, 
       62% reported being current 
       smokers, 
       53% reported heavy drinking, 
       26% reported using cocaine 
       during lifetime, 
       82% ever had sex 
       68% currently sexually active, 
       37% used condom at last 
       intercourse. 
       28% have ever been pregnant/ 
       impregnated partner. 
_____________________________________________________________________________________________________________________ 
 
Violence Corvo & Cross- Convenience 37 students 62% female DVs: measures of Use of non-aggressive styles 
(n = 5) Williams sectional  who 92% minority aggression, including of conflict management 
 (2000)   brought 100% low- aggression, aggressive/ associated with account- 
 New York   weapons income non-aggressive strategies, ability/limit-setting by  
    other than Mean age: 14.6 victimization, and parents. Substance abuse by 
    guns to years willingness to fight parent was frequently 
    school  IVs: (a) quality of  reported. 
      relationship with parents, 
      (b) family context (e.g.,  
      drug use in home, family 
      meals), (c) substance use 
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      of respondent 
 ___________________________________________________________________________________________________________ 
 
 Escobar- Cross- Convenience 494 57% female Assessed demographics Prevalence of violet  
 Chaves et sectional   90% minority and self-reported behaviors among alternative 
 al. (2002)     aggressive behaviors high school students in 
 Texas     (e.g., pushing, name Houston was lower than 
      calling, threatening, nationwide prevalence 
      kicking, weapon estimates among alternative 
      carrying) high school students, but still 
       higher than traditional high 
       school students. 
 ___________________________________________________________________________________________________________ 
 
 James et al. Cross- Convenience 37 54% female Administered Youth Prevalence of psychological 
 (2000) sectional   73% minority Dating Violence Survey, abuse victimization ranged 
 Pacific     which assessed questions from 35% (“put down my  
 Northwest,     about dating violence, looks”) to 76% (“did some- 
 United     conflict management, and thing to make me jealous”). 
 States     victimization and Prevalence of psychological 
      perpetration. abuse perpetration ranged 
       from 32% (“put down their 
       looks”) to 76% (“said things 
       to hurt their feelings on 
       purpose”). Prevalence of  
       physical abuse victimization 
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       ranged from 12% (“dumped 
       me out of a car”) to 53%  
       (“pushed, grabbed, or shoved 
       me”). Prevalence of physical 
       abuse perpetration ranged 
       from 9% (“forced them to do 
       other sexual things”) to 51% 
       (“pushed, grabbed, or shoved 
       them”). 
 ____________________________________________________________________________________________________________ 
 
 Pokhrel et Longitudinal Convenience 1,614 At baseline: DVs: (a) relational Higher baseline levels of  
 al. (2010)   students 52% female aggression, (b) physical relational aggression found 
    from 9 Mean age: 15.2 aggression among High-Risk Youth,  
    traditional years IVs: (a) demographics; Elites/Socials, and Others.  
    (n = 1,230)  (b) peer group self- High-Risk Youth had highest 
    and 9  identification (High-Risk baseline level of physical 
    alternative  Youth, Elites/Socials aggression. At 1-year follow- 
    (n = 384)  Regulars, and Others) up, High Risk Youth main- 
    schools   tained high levels of physical 
       and relational aggression and 
       Elites/Socials increased in 
       level of relational  
       aggression. 
 ___________________________________________________________________________________________________________ 
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 Waterman Unstructured Purposeful 23 Interviews Not applicable Teaching environment did 
 & Burstyn interviews   conducted with  not emphasize hierarchy 
 (2008)    non-teaching  among staff, and key 
 New York    school staff  informants felt that the school 
       was like a family and that 
       teachers connected well with 
       their students. Key informants 
       went above and beyond 
       expectations for reducing 
       violence. 
_____________________________________________________________________________________________________________________ 
 
a “minority” includes all races/ethnicities other than White (including multi-racial) 
b “DV” = dependent variable 
c “IV” = outcome variable 
d “TND” = Towards No Drug Abuse 
e “YRBS” = Youth Risk Behavior Survey
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Table 2.2 
 
Intervention Studies Conducted in Alternative High Schools 
______________________________________________________________________________ 

Name of intervention Behaviors targeted Geographic location Published studies 
______________________________________________________________________________ 

All4You! STD/pregnancy Northern California Coyle et al. (2006) 
______________________________________________________________________________ 

HIV Ed HIV prevention South Texas Polacek et al. (2008) 
______________________________________________________________________________ 

Keepin’ It REAL Alcohol use Central Texas Hopson & Steiker (2008) 
______________________________________________________________________________ 

Life Interventions for Substance use Washington state Watson et al. (2007) 
Family Effectiveness 
(LIFE) 
______________________________________________________________________________ 

Project SUCCESS Substance use Washington state Clark et al. (2010) 
______________________________________________________________________________ 

Project Towards No Substance use Southern California Myers et al. (2009) 
Drug Abuse   Rohrbach et al. (2005) 
   Sun et al. (2006) 

Sussman et al. (1998, 
2003) 

   Valarie et al. (2007) 
______________________________________________________________________________ 

Safer Choices 2 STD/pregnancy Houston, Texas Buzi, Tortolero, Roberts,  
   Ross, Addy, et  al.  
   (2003) 
   Buzi Tortolero, Roberts, 
   Ross, Markhan et al.  
    (2003) 
   Markham et al. (2003) 
   Markham et al. (2007) 
   Peters et al. (2003) 
______________________________________________________________________________ 

Team COOL Obesity Minneapolis/St. Paul Arcan et al. (2009) 
  Minnesota Fulkerson et al. (2009) 
   Johnson et al. (2011) 
   Kubik et al. (2009) 
   Sirard et al. (2008) 
______________________________________________________________________________ 
 

Study designs. Most studies (n = 28) used cross-sectional designs; nine used quasi-

experimental or randomized designs; two used longitudinal designs; two used mixed or multiple 



 

42 
 

methods; and two used qualitative designs. Across quantitative studies conducted in the United 

States, sample sizes ranged from 18 (Grenard et al., 2007) to 8,918 (Grunbaum et al., 2001). Most 

quantitative studies used small convenience samples, and more than one third (n = 16) had 

sample sizes smaller than 200. Only four studies (Brener & Wilson, 2001; Grunbaum, Kann et al., 

2000; Grunbaum et al., 2001; Shrier & Crosby, 2003), all of which used data from the 1998 

National Alternative High School Youth Risk Behavior Survey (ALT-YRBS), used probability 

sampling techniques that resulted in nationally representative samples of students attending 

alternative high schools in the United States  

Sample demographics. Most samples included equal numbers of males and females. 

Racial/ethnic minorities comprised 50-60% of many samples; however, they represented more 

than 90% in some studies (Corvo & Williams, 2000; Mouttapa et al., 2010). Most studies did not 

provide information about socioeconomic status (SES). Studies that reported this information 

classified more than half of their sample as low-income. Researchers usually defined SES as 

eligibility for free and reduced-price lunch (Arcan et al., 2009; Corvo & Williams, 2000; 

Fulkerson et al., 2009; Johnson et al., 2011; Kubik et al., 2009; Sirard et al., 2008).    

Prevalence of health-risk behaviors. As shown in Table 2.1, findings from the studies 

reviewed suggested that alternative high school students engaged in high levels of health-risk 

behaviors. The Grunbaum et al. (2001) study, which used data from the 1998 ALT-YRBS, 

provided the most rigorous evidence suggesting a high prevalence of health-risk behaviors among 

alternative high school students. This study also described disparities in health-risk behaviors 

between alternative and traditional high school students. Grunbaum and colleagues (2001) found 

that students in alternative high schools were significantly more likely than traditional high 

school students to have been in a physical fight in the past year (62% vs. 37%), attempted suicide 

in the past year (18% vs. 8%), smoked cigarettes (70% vs. 36%) or drunk alcohol (65% vs. 51%) 

in the past 30 days, and had four or more sexual partners over their lifetimes (48% vs. 16%). 
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Alternative high school students were less likely than students attending traditional high schools 

to engage in vigorous physical activity (48% vs. 64%), or participate on school (21% vs. 50%) or 

community (25% vs. 38%) sports teams. Studies conducted with smaller convenience samples of 

alternative high school students supported these findings, suggesting results may generalize to 

alternative high school students nationwide. 

Correlates of health-risk behaviors. Researchers examined diverse individual, 

psychological, family, peer, social, and environmental factors related to health-risk behaviors and 

mental health among alternative high school students. Psychological variables, such as self-

esteem, self-efficacy, attitudes, and perceptions, received the most attention. For example, 

researchers found that higher self-esteem related to delayed first sexual intercourse and first use 

of marijuana (Connor et al., 2004), lower  levels of loneliness (McWhirter et al., 2002), and 

decreased use of inhalants (Fleschler et al., 2002). Researchers also frequently studied family-

level factors. A perception of greater family connectedness or caring among alternative high 

school students was protective against marijuana use (Grunbaum, Tortolero et al., 2000) and a 

variety of sexual risk behaviors (Markham et al., 2003). Eating meals together as a family 

positively related to using healthy weight management strategies (Kubik et al., 2009), and 

consuming breakfast (Fulkerson et al., 2009) and fruit (Fulkerson et al., 2009), but negatively 

related to food insecurity, being overweight, and depression (Fulkerson et al., 2009). Researchers 

less frequently measured social-environmental variables, such as environments that support 

healthy lifestyle choices. Five studies examined effects of challenging life circumstances, such as 

abuse, on health-risk behaviors and mental health. Denny and colleagues (2004) found a positive 

association between witnessing domestic violence in the home and depressive symptoms. Other 

researchers found similar relationships between a history of sexual abuse, and substance use 

(Buzi, Tortolero, Roberts, Ross, Markham et al., 2003; Peters et al., 2003) and sexual risk-taking 

behavior (Buzi, Tortolero, Roberts, Ross, Addy et al., 2003).  
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Discussion 

Alternative high school students represent a population in need of social-environmental 

supports that empower them to make healthy lifestyle choices and complete their high school 

education. The dearth of articles published in the past 13 years addressing the health of these 

youth indicates a significant gap in the literature and need for additional research. The extant 

literature provides consistent evidence indicating students attending alternative high schools 

demonstrate high risk for immediate and future poor health outcomes related to substance use, 

diet, physical activity, sexual risk-taking, mental health, and violence. The literature also suggests 

that the social-environmental contexts of alternative high school students’ lives contributes to the 

high prevalence of risk-taking behaviors among this population.  

Implications for Nursing Research 

A review of research addressing health behaviors among alternative high school students 

identified several gaps in the existing literature. First, no recent data exist regarding the 

prevalence of health-risk behaviors among youth attending alternative schools. Grunbaum and 

colleagues (2001) conducted the last study that provided data from a nationally representative 

sample. Health professionals need updated data on the increasing population of alternative high 

school students to understand trends in health-risk behaviors and target interventions to address 

areas of greatest need. Second, and most notably, few studies examined mental health outcomes 

among alternative high school students. Limited available evidence suggests a high prevalence of 

social and emotional problems among these students. Thus, future research must address this void 

in the literature by including indicators of mental and emotional health. Important constructs to 

examine include depression, hopelessness, and resilience. Finally, despite research suggesting 

that students attending alternative high schools face a disproportionate number of social-

environmental challenges, such as poverty and chaotic home environments, researchers rarely 

included social-environmental variables in their studies. In the future, researchers should 
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incorporate principles from social ecological theory and social epidemiology and (e.g., the 

influence of distal social factors, such as poverty, and social norms) to identify mechanisms that 

influence individual behaviors. This knowledge will inform multifaceted interventions that create 

supportive environments fostering resilience and healthy behaviors among alternative high school 

students.  

 As compared to more traditional school settings, the alternative high school setting 

remains an underutilized setting for research, particularly nursing research. Fewer than 25% of 

health-related articles presenting studies conducted in the alternative high school setting included 

nurses as first authors or coauthors (Denny et al., 2003; Denny et al., 2004; Fulkerson et al., 2009; 

Johnson et al., 2011; Kubik et al., 2004; Kubik et al., 2005; Kubik et al., 2009; Sirard et al., 2008; 

Spear, 2001, 2002, 2004; Thomas & Looney, 2004; Weller et al., 1999). Staff and administrators 

of alternative high schools have expressed support for intervention studies that promote healthy 

behaviors among alternative high school students (Kubik et al., 2004). Therefore, alternative high 

schools may represent an ideal setting to conduct needed health-related research among an 

underserved population of youth. Alternative high schools also afford the opportunity to explore 

effects of a distinct environment on students’ health behaviors and outcomes.  

Ethical Considerations 

Researchers, health professionals, and others working with students attending alternative 

high schools must pay careful attention to how they frame health issues faced by this population 

of vulnerable youth. Otherwise, they may perpetuate harmful stereotypes and stigmatizations of 

alternative high school students, racial/ethnic minorities, young people living in poverty, and 

youth who engage in risky behaviors. Carelessly worded rhetoric from well-meaning researchers 

and nurses might persuade the “haves” in society to adopt a “blame the victim” mentality when 

discussing health disparities. Often, dialogue about health and health behaviors focuses too 

intently on personal responsibility, and people fail to adequately consider the impact of social 
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forces on individual behavior. Key processes to consider include poverty, discrimination, social 

norms, and unequal access to quality social institutions, including education and health care. This 

neglect creates further divisions among social groups and misunderstandings that result in people 

applying stigmatizing labels to alternative high school youth. Many alternative high school 

students are trying to accomplish the developmental tasks of adolescence in abnormally chaotic 

and unstable environments. Health professionals must advocate for social change that transforms 

chaotic environments into nurturing environments to successfully promote individual-level 

behavior change.  

Further, ethical implications of working with vulnerable populations such as alternative 

high school students should be considered. Professionals must protect alternative high school 

students from harm and exploitation while also empowering these young people to perceive 

themselves as agents of change within their environments rather than helpless victims of 

circumstance. Social-ecological theories suggest that a reciprocal interaction exists between 

humans and their environment: Environments influence behavior, and collective actions of 

individuals can change environments (Oakes & Kaufman, 2006; Ostrom, 2000). By focusing on 

the ability of individuals to collectively shape their environments, health professionals can 

enhance strengths and promote resilience among alternative high school students. Future work 

with alternative high school students must send an empowering message that says: With the right 

social and environmental supports in place, alternative high school students can overcome 

adversities that increased their risk of school-failure and poor health outcomes.  

How Do I Apply This Evidence To Nursing Practice? 

 Several opportunities exist for expanding nursing practice with alternative high school 

students, including: (a) creating or expanding services provided by school nurses and school-

based health clinics, (b) raising awareness about alternative high schools as a referral source for 

public health nurses working with pregnant or parenting adolescents who have dropped out of 
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school, and (c) collaborating with schools and colleges of nursing to provide clinical 

opportunities in the alternative high school setting for nursing students. Regarding the latter, 

Kendall and Peterson (1996) described a collaboration between the Mental Health Nursing Clinic 

at Oregon Health Sciences University (OHSU) and an alternative high school serving adolescent 

mothers. Students in the Psychiatric Nurse Practitioner Program earned clinical hours at a clinic 

site housed in an alternative high school. OHSU students provided needed mental health services 

to young mothers and received experience working with and exposure to an underserved 

population of youth. In addition to clinical opportunities for nurse practitioner students, nursing 

programs could partner with alternative high schools to create clinical opportunities for 

undergraduate nursing students enrolled in psychiatric, pediatric, and public health nursing 

courses.    

 In conclusion, nursing’s holistic approach to health and health promotion could positively 

impact the lives of alternative high school students. Nurses bring expertise in caring for the 

physical, emotional, social, and environmental needs of clients. Thus, they can serve as advocates 

for the diverse needs of alternative high school students as these young people work to overcome 

environmental challenges, complete their high school education, and enter into young adulthood.  
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Chapter 3: Review of the Literature Examining Sports Team Participation 

and Health-risk Behaviors 

Adolescence is a period of rapid biological, cognitive, and social development 

characterized by the exploration of personal identity and values, increased independence and 

autonomy, increased importance of friends and intimate peer relationships, uneven brain 

development resulting in a mismatch between abstract thinking capabilities and impulse control, 

and exploratory involvement in health-risk behaviors (Christie & Viner, 2005; Institute of 

Medicine [IOM] & National Research Council [NRC], 2011). This whirlwind of development 

likely contributes to conventional, mainstream, deficit-oriented attitudes that apprehensively 

perceive adolescence as a tumultuous period to be endured and survived (Steinberg, 2001). 

Although some exploration with risk (e.g., trying alcohol during high school) is considered by 

developmental experts to be normative and time-limited (Steinberg, 2001), frequent and 

persistent involvement in health-risk behaviors during adolescence can have immediate, future, 

acute, and chronic health consequences for individuals and society. It is therefore important to 

identify and intervene with populations of adolescents engaged in high levels of health-risk 

behaviors. 

As mentioned in the previous chapter, students attending alternative high schools 

represent a population of youth who report high levels of health-risk behaviors and are 

underrepresented in the literature (Johnson & Taliaferro, 2012). In particular, studies examining 

protective factors among alternative high school students are lacking (Johnson & Taliaferro, 

2012). Sports team participation is considered by many to serve as a protective factor against 

health-risk behaviors, but few studies have examined such relationships among populations of 

high-risk youth. Using a resilience framework, this chapter will provide a review of existing 

evidence regarding sports team participation and its relationship to health-risk behaviors among 

adolescents.  
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Conceptual Framework: Resilience Theory 

Resilience theory is a strengths-focused, ecological perspective concerned with 

understanding how young people succeed despite facing adversity (Fergus & Zimmerman, 2005). 

The process of successfully coping with hardships and avoiding negative outcomes associated 

with risk is known as resilience (Fergus & Zimmerman, 2005). Resilience theory is used by 

adolescent health practitioners and researchers to guide interventions and studies aimed at 

understanding how to reduce health-risk behaviors and promote well-being among youth at high 

social risk (Resnick, 2000). The focus on strengths, solutions and potential as opposed to 

problems, deficits, and hopelessness has been well-received by marginalized communities 

affected by health disparities (Fergus & Zimmerman, 2005; Resnick, 2000). Resilience theory 

therefore provides an ideal framework for research focused on promoting positive health and 

social outcomes with marginalized youth such as alternative high school students.  

Risk and protective factors are key concepts in resilience theory. As the scale in Figure 

3.1 suggests, risk factors are experiences or conditions that make an adolescent vulnerable to 

negative outcomes (e.g. injury resulting from violence involvement, pregnancy from sexual risk-

taking) or the absence of positive outcomes (e.g. not completing high school; Bernat & Resnick, 

2006). Fergus and Zimmerman (2005) classified risk factors into three types: acute stressors (e.g., 

changing schools), chronic stressors (e.g., living in poverty), and traumatic stressful events (e.g., 

childhood trauma or abuse).  

While risk factors are a key concept, identifying and promoting protective factors is the 

main focus of resilience theory (Benard, 1991; Fergus & Zimmerman, 2005; Krovetz, 1999; 

Resnick, 2000). Protective factors decrease the probability of a negative outcome or increase the 

probability of a positive outcome (Bernat & Resnick, 2006) and can classified as assets (intrinsic 

qualities) or resources (extrinsic to the adolescent). Four intrinsic attributes have been widely 
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Figure 3.1. Resilience Theory 

 

identified in resilient youth, including social competence, problem-solving skills, autonomy, and 

a sense of purpose and future (Benard, 1991; Krovetz, 1999; Resnick, 2000). Research suggests 

certain extrinsic protective factors, or resources, promote resilience and prevent a variety of 

health-risk behaviors across gender and racial/ethnic groups (Resnick, 2000). These cross-cutting 

protective factors include: connectedness to parents, family, extrafamilial adults (e.g. teachers), 

school, and community organizations as well as participating in extracurricular activities such as 

sports teams that promote social networks of friends (Resnick, 2000). It is important to note that 

the quality and norms of the friendship network matters: if extracurricular activities promote 

 



 

61 
 

connections to others who condone or participate in risky behaviors (e.g., drug use), adolescents 

may be more likely to engage in behaviors that place their health at risk.  

Figure 3.1 depicts the interaction of risk and protective factors in relation to adolescent 

health-risk behaviors, and explains how sports team participation fits within a resilience 

framework to buffer risks faced by AHS students. By definition, resilience cannot occur in the 

absence of risk (Fergus & Zimmerman, 2005), and AHS students represent a population of 

adolescents facing high levels of risk factors depicted in Figure 3.1. While such risk factors weigh 

the scale towards vulnerability for engaging in health-risk behaviors, protective factors can buffer 

the impact of risk factors, thus tipping the scale towards resilience. Sports team participation sits 

in the middle as a factor that can tip the scale in either direction, depending on the psychosocial 

environmental context around participation. From a resilience perspective, sports team 

participation has great potential to protect against health-risk behaviors through the deliberate 

promotion of known protective factors such as connectedness to caring adults and self-

confidence. Another mechanism by which sports team participation may exert a protective 

influence is through its inverse relationship with emotional distress. Adolescents participating on 

sports teams report lower levels than nonparticipants of emotional distress and depressive 

symptoms (Johnson & Taliaferro, 2011). Evidence suggests emotional distress and depressive 

symptoms are related to involvement in health-risk behaviors (Saluja et al., 2004). Therefore, 

sports team participation may indirectly protect against health-risk behaviors by preventing 

emotional distress in addition to fostering internal assets such as self-confidence and external 

resources such as connectedness to adults and peers. 

Sports Team Participation 

From Greek and Mayan times to the present day, society has valued sport for its potential 

to develop life skills that enable success on and off the field (Petitpas, Cornelius, Van Raalte, & 

Jones, 2005). In other words, sports team participation is widely considered to be a protective 
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factor within a resilience framework. The team sporting environment provides, in many ways, a 

model context for engaging adolescents and fostering external (e.g., supportive relationships with 

adult coaches) and internal (e.g., self-confidence) assets which build resilience. Many youth 

desire to be involved in sports: among adolescents, athletic achievement has long been valued 

over academic achievement (Petitpas et al., 2005).  

Prevalence of Sports Team Participation 

While many young people report feeling bored and unengaged during the school day, 

about 40 million youth choose to participate in sports each year (Petitpas et al., 2005; Weiss, 

2008). Over half (58%) of U.S. high school students participated on school or community sports 

teams in 2009 (CDC, 2010a). Rates of participation in organized sports decreases with age (CDC, 

2010a; Pate, Dowda, O’Neill, & Ward, 2007), and lower participation levels are reported among 

females (Baumert, Henderson, & Thompson, 1998; Brosnahan, Steffen, Lytle, Patterson, & 

Boostrom, 2004; CDC, 2010a; Daniels & Leaper, 2006; Gore, Farrell, & Gordon, 2001; Harrison 

& Narayan, 2003; Sabo, Miller, Melnick, Farrell, & Barnes, 2005), and youth from lower 

socioeconomic backgrounds (Biddle et al., 2005; Gorden-Larsen et al., 2000; Sallis et al., 2000; 

Santo, Esculcas, & Morta, 2004).  

Although Minnesota State statutes specify that alternative high school students be given 

the same opportunities for participation in extracurricular activities as their peers in traditional 

high schools (Minnesota Statutes, 2009), alternative high school students are significantly less 

likely than traditional high school students to participate on sports teams (Johnson, 2010b). The 

only available national data on sports team participation comes from the 1998 Alternative High 

School Youth Risk Behavior Survey, in which 21% of students reported participating on school 

sports teams (Grunbaum et al., 2001). State-level data from Minnesota indicated participation 

among alternative high school students remains low, with 25% participating on school sports 

teams in 2007 (Johnson, 2010b).  
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Promoting Resilience and Healthy Behaviors through Sports Team Participation 

As previously mentioned, sports team participation holds great potential to promote 

external and internal assets among adolescents that are known to protect against risky behaviors 

related to substance use, sexual activity, and violence involvement. However, aside from 

increasing physical activity levels among adolescents, sports team participation has little-to-no 

inherent benefits.  Instead, it must be deliberately shaped into an experience that promotes 

positive psychological and social outcomes, which can subsequently influence health behaviors 

(Bailey, 2006; Danish, Forneris, & Wallace 2005; Fraser-Thomas, Cote, & Deakin, 2005; Petitpas 

et al., 2005). As Danish et al., (2005) stated: 

…using sport to promote competence in youth has tremendous benefits and risks. 

The greatest risk is the belief held by many that we can make a difference by just 

‘throwing the ball and letting them play’… “it is not the game itself that 

facilitates development. There is nothing magical about a ball, racket, or a sport 

venue for transmitting these lessons. Both positive and negative skills and 

attitudes can be taught in the sport setting by coaches, teammates, and parents 

and can be learned by young athletes (p. 41).   

In fact, “the philosophy of the sport organization, quality of coaching, nature of parental 

involvement, and participants’ individual experiences and resources” determine whether “sport 

builds character or character disorders” (Petitpas et al., 2005, p. 63). Clearly, the social-

environmental context around sports team participation influences whether internal and external 

assets are nurtured, which can influence adolescents’ involvement in health-risk behaviors.      

As such, the sporting environment provides researchers and practitioners with “fertile 

ground” for engaging a large number of adolescents from diverse and underserved backgrounds 

in programs deliberately aimed at fostering resilience and promoting healthy behaviors. For 

example, adolescents from some underprivileged backgrounds, such as African-American males 
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living in impoverished inner cities, see sports as a way to achieve social mobility and set their 

sights on bypassing college for lucrative paying careers as professional athletes (Eitzen, 2003). 

Although the odds of an African-American man between ages 15-39 playing in the National 

Basketball Association are 20,000 to 1, and 10,000 to 1 for the National Football League, two-

thirds of African-American male adolescents believe they will become professional athletes 

(Eitzen, 2003). These unrealized attempts at social mobility through professional sports careers 

should not be viewed as large-scale failures, but rather as golden opportunities to engage youth at 

high social risk in an enjoyable extracurricular activity that can impart protective factors that can 

potentially reduce risk and promote lifelong positive health and social outcomes off the playing 

field.  

Reasons for Sports Team Participation 

Both the context of the sporting environment and the broader context of adolescence 

influence whether a young person will get involved and stay involved in sports. Having fun, 

developing new skills, and being with friends are common reasons why youth participate in 

sports, with many quitting once it is no longer fun or becomes too competitive (CDC, 1997; 

Danish et al., 2005; Hedstrom & Gould, 2004; Sirard, Pfeiffer, & Pate, 2006). Coaches and 

parents play key roles in whether a young person will enjoy playing team sports, remain engaged 

with sports throughout adolescence, and experience the positive benefits of sports participation. 

For example, youth who played for coaches trained in positive and encouraging coaching 

techniques reported higher levels of self-esteem, lower levels of anxiety, and greater satisfaction 

with teammates and their experience throughout the season than youth with coaches who did not 

receive training in positive coaching (Hedstrom & Gould, 2004; Smith, Smoll, & Barnett, 1995). 

Youth are more likely to enjoy participating on sports teams when parental pressure is lower 

(Brustad, 1988; Hedstrom & Gould, 2004) and are more likely to remain involved in sports when 

perceived parental interest in their participation is higher (Hedstrom & Gould, 2004). In contrast, 



 

65 
 

youth experience negative psychological outcomes from sports participation when they are 

involved in performance-oriented environments where coaches and parents emphasize external 

motivations (e.g., winning, social comparisons) over intrinsic motivation (e.g., self-improvement; 

Petitpas et al., 2005). Teachers and other school staff also influence sports team participation 

among adolescents: AHS students reporting higher levels of support from teachers are more 

likely to participate on sports teams. 

Sports Team Participation and Health-risk Behaviors: State of the Science 

Of particular interest to health practitioners and researchers working with adolescents is 

the potential to use coveted venues such as the team sporting environment for health promotion 

and risk reduction. Health-risk behaviors (e.g., drug use, unsafe sex, violence perpetration), not 

disease and illness, account for most morbidity and mortality during adolescence (IOM & NRC, 

2011). Current findings regarding associations between sports team participation and health-risk 

behaviors are mixed. Examining a decade of nationally representative data, Taliaferro, Rienzo, & 

Donovan (2010) found sports team participation among adolescents protected against many risky 

behaviors related to diet and physical activity, weight loss, sexual activity, interpersonal violence 

and suicidality, and substance use. Protective benefits were not uniform across specific behaviors 

or adolescents of different genders and race/ethnicities, with White males and females 

experiencing more protective benefits from sports team participation than minority youth (Pate, 

Trost, Levin, & Dowda, 2000; Taliaferro et al., 2010).  

Sports team participation and substance use. Substance use, including tobacco, 

alcohol, and illicit drug use, is a leading cause of morbidity and mortality throughout the lifespan 

and has important public health implications. For example, it is well known that alcohol use 

among adolescents is related to unintentional injuries, physical fights, illegal behavior, infant 

morbidity and mortality, and problems at school and work (CDC, 2010b; Substance Abuse and 

Mental Health services Administration [SAMHSA], 1999). More long-term consequences of 
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abusing alcohol include liver disease, cardiovascular disease, cancer, and psychiatric problems 

(CDC, 2010b; Substance Abuse and Mental Health services Administration [SAMHSA], 1999). 

No clear consensus exists for whether sports team participation is a protective factor or 

risk factor for substance use. Interestingly, sports team participation serves as both a protective 

factor and risk factor for tobacco use, depending on the type of use (e.g., cigarette use vs. 

chewing tobacco). Sports team participation is consistently associated with decreased cigarette 

use among participants (Barnes, Hoffman, Welte, Farrell, & Dintcheff, 2007; Baumert, 

Henderson, & Thompson, 1998; Castrucci, Gerlach, Kaufman, & Orleans, 2004; Guo, Reeder, 

McGee, & Darling, 2011; Terry-McElrath, O’Malley, & Johnston, 2011; Melnick, Miller, Sabo, 

Farrell, & Barnes, 2001; Metzger, Dawes, Mermelstein, & Wakschlag 2011; Pate et al., 2000; 

Taliaferro et al., 2010), but is a risk factor for chewing tobacco (Castrucci et al., 2004; Melnick et 

al., 2001; Taliaferro et al., 2010). Using a large, nationally representative sample of youth, 

Castrucci et al. (2004) found that sports participants were 25% less likely than nonparticipants to 

smoke cigarettes. Melnick et al. (2001) found similar protective benefits among respondents to 

the 1997 Youth Risk Behavior Survey: females participating in sports were 29% less likely than 

nonparticipants to report regular smoking (OR = .71, p < .001), while male sports participants 

were 36% less likely to regularly smoke cigarettes (OR = .64, p < .001).  

Evidence suggests sports team participation may be a risk factor for alcohol use 

(Denham, 2011; Hoffman, 2006; Mays, Thompson, Kushner, Mays, Farmer, & Windle, 2010; 

Moore & Werch, 2005; Taliaferro et al., 2010; Terry-McElrath et al., 2011; Wilson & Pritchard, 

2009). Results from the nationally representative Monitoring the Future Study indicate more 

frequent alcohol consumption among sports participants than nonparticipants. Denham (2011) 

and Terry-McElrath et al. (2011) found binge drinking was more common among sports 

participants. Evidence linking sports team participation to alcohol use among males is particularly 

strong. Males involved in sports report higher frequencies of alcohol consumption (Denham, 
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2011), intoxication (Wilson & Pritchard, 2009) and binge drinking (Taliaferro et al., 2010; 

Wilson & Pritchard, 2009). Evidence is mixed regarding whether race/ethnicity influences this 

relationship. Denham (2011) found higher levels of alcohol use among White male sports 

participants, while Taliaferro et al. (2010) found Hispanic male sports participants were more 

likely to report binge drinking. By contrast, White female sports participants were less likely to 

report past month alcohol use than nonparticipants (Taliaferro et al., 2010). 

Evidence about the relationship between sports team participation and use of illicit 

substances is also mixed. Marijuana is the most commonly used illicit drug among adolescents 

(Johnston, O’Mallet, Bachman, & Schulenberg, 2011), and its relationship with sports team 

participation varies by gender, race/ethnicity, and the type of sport in which an adolescent is 

involved. McElrath et al. (2011) and Pate et al. (2000) found sports participation protected against 

marijuana use among nationally representative samples of high school students. However, 

Denham (2011) found males involved in anaerobic sports (specifically, baseball players and 

weightlifters) were more likely to report using marijuana than males in aerobic sports (e.g., 

basketball, soccer), while White females involved in all types of sports reported more marijuana 

use than females who did not play sports and racial/ethnic minority females who played sports 

(Denham, 2011). Although fewer studies have examined illicit substances other than marijuana, 

those that have suggest sports team participation protects against cocaine use (Barnes et al., 2007; 

Pate et al. 2000; Taliaferro et al., 2010), heroin use, and methamphetamine use (Taliaferro et al., 

2010).  

Sports team participation and sexual risk taking. Risky sexual behavior during 

adolescence can result in HIV, other sexually transmitted infections (STIs), and unplanned 

pregnancy. Adolescents aged 15-24 years account for half of the 19 million new STI diagnoses 

each year (CDC, 2011a), costing the U.S. $6.5 billion each year (Chesson, Blandford, Gift, Tao, 

& Irwin, 2004). Long term consequences of STIs are particularly dire for females and include 
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infertility, pelvic inflammatory disease, cervical cancer, and ectopic pregnancy (CDC, 2011b). 

Unplanned pregnancy is another consequence of sexual risk-taking. Although the adolescent birth 

rate decreased 9% from 2009 to 2010, the U.S. continues to have one of the highest birth rates 

among industrialized nations and spends nearly $11 billion each year on costs associated with 

adolescent childbearing (CDC, 2012). Many negative outcomes are associated with adolescent 

parenting. Children of females aged 17 or younger are more likely to be abused or neglected and 

2.2 times more likely to be placed in foster care within the first five years of life as compared to 

children of mothers who are 20-21 years old (Hoffman, 2006). Children of teen mothers are less 

likely to graduate from high school than children of mothers who are 20-21 years old, which 

subsequently results in an annual loss of $1.14 billion in tax revenue due to decreased earning 

capacity once the child begins working (Hoffman, 2006). Finally, daughters of adolescent parents 

are far more likely to become teen parents themselves, thus perpetuating the cycle of negative 

outcomes and increased costs to society (Hoffman, 2006). 

Evidence regarding sports team participation and sexual risk-taking is somewhat clearer 

in that distinct differences exist by gender. For females, sports team participation is consistently 

related to decreased involvement in risky sexual behaviors, including lifetime history of 

intercourse, frequency of intercourse, condom nonuse, and having multiple partners (Taliaferro et 

al., 2010; Lehman & Koener, 2004; Miller, Saba, Farrell, Barnes, & Melnick, 1998; Pate et al., 

2000; Sabo, Miller, Farrell, Melnick, & Barnes, 1999). Little is known about how race/ethnicity 

influences these relationships among females, but some studies suggest sports team participation 

is protective against lifetime history of sex for White females only (Taliaferro et al., 2010).  

Although males who play sports are more likely to be sexually active (Pate et al., 2000; 

Taliaferro et al., 2010), they are also more likely than nonparticipants to use condoms if sexually 

active (Pate et al., 2000; Taliaferro et al., 2010). Among males who play sports, African 
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Americans (Pate et al., 2000), Hispanics (Taliaferro et al., 2010), and other racial/ethnic 

minorities (Taliaferro et al., 2010) are more likely to be sexually active.  

Researchers have tried to explain these relationships by examining additional factors that 

may influence an athlete’s propensity to engage in sexual risk behaviors. Among females, 

protective associations between sports team participation and sexual risk-taking were mediated by 

functional body orientation and self-empowerment (Lehman & Koerner, 2004) and moderated by 

the quality of one’s relationship with her father (Dodge & Jaccard, 2002). Miller et al. (2005) 

distinguished sports team participation from “jock identity,” or how much one identifies publicly 

and privately with the athletic role. They found that, while sports team participation was inversely 

associated with sexual risk-taking, athletes who adopted a “jock identity” were actually more 

likely to engage in risky sexual behavior (Miller et al., 2005). This was particularly true for 

African Americans.  

Sports team participation and violence involvement. Youth violence is of great 

concern to health professionals, as it is associated with the most common causes of death and 

disability for young people. Some of the more common causes of death among young people 

include unintentional injuries (15%), homicide (15%), and suicide (12%; CDC, 2010b).  

Relationships between violence involvement and sports team participation have been 

studied less frequently as compared to substance use and sexual risk-taking. Existing studies 

generally suggest sports team participation is a risk factor for violence involvement (Burton & 

Marshall, 2005; Kreager, 2007; Linville & Huebner, 2005; Miller et al., 2005; Pate et al., 2000; 

Taliaferro et al., 2010; Wright & Fitzpatrick, 2006). Being involved in a physical fight is the most 

frequent violence outcome examined. Sports team participation has been associated with more 

frequent involvement in fighting among males (Kreager, 2007; Miller et al., 2006), with a higher 

frequency of fighting reported among males involved in contact sports (i.e., football, wrestling; 
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Kreager, 2007). Females who play on sports teams were also more likely to report being involved 

in fighting (Linville & Huebner, 2005).  

Differences in violence involvement in relation to sports team participation have also 

been noted by race/ethnicity. Among adolescent males, non-White sports team participants were 

1.35 to 1.64 times more likely to report being in a physical fight, while White females involved in 

sports were less likely to report fighting (Taliaferro et al., 2010). Hispanic females who played 

sports were 1.89 times more likely than Hispanic nonparticipants to report carrying a weapon, 

while White males and female sports participants were about half as likely as nonparticipants to 

report carrying a weapon (Pate et al., 2000). Females who play sports were about half as likely to 

report attempting suicide (Pate et al., 2000; Taliaferro et al., 2010), but some evidence suggests 

this protective benefit applies only to White females involved in sports (Taliaferro et al., 2010). 

Mediating variables between sports team participation and health-risk behaviors. 

Within a resilience framework, social-environmental and emotional predictors of sports team 

participation indirectly influence relationships between sports team participation and health-risk 

behaviors. Few studies have examined known protective and risk factors as mediating variables 

that may explain disparate relationships between sports participation and health-risk behaviors 

across different groups, particularly among high-risk groups such as alternative high school 

students. Existing evidence suggests schools, peers, families, and mental health indirectly 

influence whether adolescents who play sports are more or less likely to engage in health-risk 

behaviors. 

Social connectedness. Taylor and Turek (2010) found that school adjustment, and peer 

substance use mediated protective relationships between sports team participation and substance 

use for urban Black females. Among a sample of predominantly Black male adolescents, Mays et 

al. (2010) found that sports participants perceived greater levels of alcohol use among their peers 

and were therefore more likely to consume alcohol themselves. This is not surprising, given the 
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increased importance of peer relationships during adolescence (Steinberg, 2001) and indicates the 

need to account for how peers influence the behaviors of adolescents who participate on sports 

teams.  

Emotional distress. Other studies have explored mediating relationships between sports 

team participation and mental health outcomes such as depressive symptoms and suicidal ideation 

(Babiss & Gangwisch, 2009; Dishman et al., 2006; Taliaferro, Rienzo, Miller, Pigg, & Dodd, 

2010). Social support was found to mediate inverse relationships between sports team 

participation and depression among a nationally representative sample of adolescents (Babiss & 

Gangwisch, 2009) and college students (Taliaferro, Rienzo, Miller, et al, 2010).  

No known studies have examined whether indicators of mental health mediate 

relationships between sports team participation and health-risk behaviors. However, evidence 

consistently suggests sports team participation exerts a protective effect against emotional distress 

and depressive symptoms (Babiss & Gangwisch, 2009; Baumert et al., 1998; Dishman et al., 

2006; Ferron, Narring, Cauderay, & Michaud, 1999; Fredricks & Eccles, 2006; Gore, Farrell, & 

Gordon, 2001; Harrison & Narayan, 2003; Johnson & Taliaferro, 2011; Patten, Choi, Vicker, & 

Pierce, 2001; Sabo et al., 2005; Sanders, Field, Diego, & Kaplan, 2000; Van Voorhees et al., 

2008). Using a sample of traditional high school students in Minnesota: 

Harrison and Narayan found that high school sports participants were almost half 

as likely as nonparticipants to feel sad (odds ratio [OR] = .51; 95% confidence 

interval [CI] = .46, .57); feel nervous, worried, or upset (OR = .54; 95% CI = .49-

.59); or have suicidal thoughts (OR = .59; 95% CI = .54, .65) in the past year 

(Johnson & Taliaferro, 2011, p. 245). 

Given these consistent results linking sports team participation to better mental health and 

the existing correlation between mental health and health-risk behaviors, an examination of 

mental health indicators as potential mediators between sports team participation and health-risk 
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behaviors is warranted, particularly among high-risk youth such as alternative high school 

students.   

Chapter Summary and Gaps Identified in the Literature 

The literature reviewed in this chapter and the previous chapter indicates several gaps 

regarding what is known about students attending alternative high schools and relationships 

between sports team participation and health-risk behaviors among this population. Alternative 

high school students represent a population of young people at risk for school failure who are 

facing disproportional amounts of adversity (e.g., poverty, broken homes, adverse childhood 

experiences), which in turn places them at high risk for involvement in behaviors that have 

immediate and future health consequences. Of particular concern is the high prevalence of 

substance use, sexual risk-taking, and violence involvement among this population. Yet, students 

attending alternative high schools are underrepresented in the literature, particularly with regards 

to identifying protective factors that may prevent involvement in health-risk behaviors.  

Although current literature suggests sports team participation serves as a protective factor 

for certain groups of young people, significant gaps exist. First, high-risk youth, including 

alternative high school students, have been largely neglected in the literature examining 

relationships between sports team participation and health-risk behaviors. Second, secondary 

analyses of large scale health surveys (e.g., Youth Risk Behavior Survey, Minnesota Student 

Survey) continue to be the primary source of data for studies of sports team participation and 

health-risk behaviors. Empirical measures of sports team participation used in such surveys are 

superficial and ask only whether a youth participates in sports. Such surveys lack the ability to 

assess contextual factors specific to sports team participation, such as connectedness to coaches 

and team dynamics that might promote resilience and healthy behaviors. Conversely, studies 

using more in-depth quantitative measures to assess relationships between sports team 

participation and resilience ask few, if any, questions about health-risk behaviors among 
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adolescents. This results in a major gap in knowledge regarding unique attributes of sports team 

participation that may promote resilience among high-risk youth and protect against health-risk 

behaviors. As previously discussed, a related gap concerns the mediating effects of risk and 

protective factors on relationships between sports team participation and health-risk behaviors. 

Few studies have examined how more global protective factors such as school connectedness 

might mediate relationships between sports team participation and multiple health risk behaviors. 

Finally, limitations exist in the methods used to examine relationships between sports team 

participation and health-risk behaviors (Taliaferro, 2008). Cross-sectional designs predominate, 

with very few longitudinal (Taliaferro, Eisenberg, Johnson, Nelson, & Neumark-Sztainer, 2011) 

or repeated cross-sectional (Taliaferro, Rienzo, & Donovan, 2010) designs used by researchers.  

The present study is poised to advance the science in three substantial ways. First, the 

focus on alternative high school students will expand knowledge regarding relationships between 

sports team participation and health-risk behaviors among youth at high social risk. Second, the 

repeated cross-sectional design will offer insights into how relationships have evolved over the 

past decade. Finally, this study will be among the few that have examined potential mediating 

variables, and among the first to examine such pathways among a sample of youth at high social 

risk.  
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Chapter 4: Methods 

This study aimed to understand how weekly school sports team participation relates to a 

constellation of health-risk behaviors among high-risk adolescents, specifically, students 

attending alternative high schools in Minnesota. A more detailed description of the specific aims 

and research questions can be found in Chapter 1. To briefly review, the specific aims were as 

follows: 

Specific Aim 1 

Describe trends in associations between weekly school sports team participation and 

selected health-risk behaviors in three categories (substance abuse, sexual risk-taking, and 

violence involvement) between 2001 and 2010 among students attending alternative high schools 

in Minnesota. 

Specific Aim 2 

Explore indicators of social connectedness (i.e., school connectedness, adult 

connectedness, and friend connectedness) and emotional health as potential mediating variables 

in associations between weekly school sports team participation and health-risk behaviors in two 

categories (substance use and sexual risk-taking) among students attending alternative high 

schools in Minnesota in 2010.  

A repeated cross-sectional design using data from the 2001, 2004, 2007, and 2010 waves 

of the Minnesota Student Survey (MSS) was used to explore research questions pertaining to the 

first specific aim. Using only the 2010 MSS data, multiple mediation analyses examined research 

questions pertaining to the second specific aim. Substance use, sexual risk taking, and violence 

involvement outcomes were selected because behaviors in these categories are highly prevalent 

among alternative high school students (Grunbaum et al., 2001) and represent health-risk 

behaviors of most concern to alternative high school administrators in Minnesota (Kubik, Lytle, 
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& Fulkerson, 2004). Gender and race/ethnicity were assessed as moderating variables for each set 

of outcomes. 

Design 

Specific aim #1 (Trends in associations between weekly school sports team 

participation and selected health-risk behaviors). A repeated cross-sectional design was used 

for the first analysis examining associations between weekly sports team participation and health-

risk behaviors among alternative education students from 2001 to 2010 through four waves of the 

Minnesota Student Survey. As compared to longitudinal cohort studies, which are appropriate for 

examining change within individuals in a population, repeated cross-sectional designs are 

appropriate for research questions involving change within a population (Duncan & Kalton, 1987; 

Murray, 1998). Because alternative high school students represent an understudied population 

that has evolved over the past decade (Farris-Berg, 2003), a repeated cross-sectional design was 

ideally suited to assess patterns of change in associations over the past decade (Rosenberg, 1997). 

The study design allowed changes in demographics, involvement in health-risk behaviors, and 

sports team participation to be assessed over the past decade as well as changes in relationships 

between sports team participation and health-risk behaviors.  

Specific aim #2 (Mediating variables in associations between weekly school sports 

team participation and health-risk behaviors). Data from the 2010 MSS were used to assess 

multiple mediation models as outlined by Preacher and Hayes (2008). A mediator is a third 

variable that provides further explanation for relationships between independent and dependent 

variables (Baron & Kenny, 1986; MacKinnon, 2008; Preacher & Hayes, 2008). As compared to 

more traditional mediation methods that can only assess one mediator at a time and therefore 

cannot account for the effects of other potential meditational processes (e.g., Baron and Kenny’s 

causal steps model), the effects of more than one mediator can be simultaneously assessed using 

multiple mediation analysis (MacKinnon, 2008; Preacher & Hayes, 2008). This approach reduces 
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the risk of parameter bias due to the omission of other variables that may mediate a relationship 

between an independent and dependent variable. For example, if adult connectedness and 

emotional distress were tested in the present study using two separate single mediator models, the 

results would reflect the indirect effects of each mediator in isolation. This approach does not 

accurately capture the complexity of relationships between variables and does not account for 

potential correlations among mediating variables (MacKinnon, 2008).  

Sample and Procedures 

The MSS is a statewide cross-sectional survey assessing a wide range of activities, 

experiences, and behaviors among Minnesota’s youth. It has been administered jointly by the 

Minnesota Departments of Health (MDH), Education (MDE), Human Services (DHS), and Public 

Safety (DPS) every three years since 1992. The MSS has been conducted in all alternative 

schools (all grades) traditional public high schools (grades 9 and 12), and juvenile correction 

facilities every three years since 1992. A wide range of attitudes, beliefs, and behaviors were 

assessed on the survey, including those related to the aims of the present study.  

All alternative learning centers (programs serving students from two or more school 

districts in the state) and alternative learning programs (programs serving only one school 

district) in Minnesota, collectively referred to as alternative schools, were invited to participate. 

Students attending an alternative school who were present on the day of the survey were eligible 

to participate. Those wishing not to participate could opt out. Because chronic truancy is common 

among alternative education students and enrollments in alternative schools fluctuate widely 

between fall semester, when enrollment figures are calculated, and spring, when the MSS is 

conducted, participation rates for alternative schools were calculated at the school level only.  (A. 

Kinney, personal communication, September 27, 2010). From 2001 to 2010, 31.4% to 39.1% of 

all alternative schools in the state participated in the MSS (Table 4.1). Data use privacy 

agreements between the Minnesota Department of Health and researchers requesting data for 



 

77 
 

analysis precluded the ability to obtain county-level information about participating schools to 

determine whether they were representative of schools in Minnesota (A. Anfinson, personal 

communication, February 6, 2012). It is unknown why some schools chose to participate and 

others did not. 

Table 4.1 

School-level Participation Rates for the Minnesota Student Survey in Alternative Schools, 2001–
2010 
______________________________________________________________________________ 

 2001 2004 2007 2010 All Years 
______________________________________________________________________________ 

Alternative schools participation (n)  100    96  104  103   403 

Alternative schools in Minnesota (n)  256  306  316  323 1201 

School-level participation rate (%) 39.1 31.4 32.9 31.9 33.6 
______________________________________________________________________________ 

As seen in Table 4.2, sample sizes for the alternative high school sample ranged from 

2,847 in 2007 to 4,586 in 2010. Gender remained fairly stable across survey years, ranging from 

46% female in 2007 and 2010 to 49% female in 2001. Across survey years, average age was 16.9 

years, ranging from 16.9 years in 2001 to 17.1 in 2004. The percentage of racial/ethnic minority 

youth increased substantially across years, with 28% reporting a race/ethnicity other than White 

in 2001 and 50% identifying as racial/ethnic minorities in 2010. Information regarding 

free/reduced lunch status, a proxy measure for socioeconomic status, is unavailable for 2001 and 

2004, as it was first included on the MSS in 2007. About 50% of alternative high school students 

reported receiving free/reduced lunch in 2007 and 2010. This secondary data analysis was 

approved as exempt from review by the University of Minnesota Institutional Review Board. 
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Table 4.2 

Minnesota Student Survey Sample Demographics, 2001–2010 
______________________________________________________________________________ 

 2001 2004 2007 2010 Total 
 (n=3,332) (n=3,331) (n=2,847) (n=4,586) (n=14,096) 
______________________________________________________________________________ 

Gender % (n) 

Male 51.1 (1703) 52.9 (1763) 53.8 (1531) 54.2 (2487) 53.1 (7484) 
Female 48.9 (1629) 47.1 (1568) 46.2 (1316) 45.8 (2099) 46.9 (6612) 

Age meana (SD) 16.87 (1.34) 17.07 (1.28) 16.96 (1.37) 16.88 (1.45) 16.94 (1.37) 

Race/ethnicity % (n) 

White 72.1 (2384) 65.3 (2153) 55.8 (1575 49.6 (2248) 59.9 (8360) 
Black   6.1 (202)   8.3 (275) 12.9 (363) 17.0 (768) 11.5 (1608) 
Hispanic   4.7 (155)   6.8 (224)   7.6 (214) 10.9 (493)   7.8 (1086) 
Other 17.1. (564) 19.5 (644) 23.7 (669) 22.5 (1020) 20.8 (2897) 

FRL status % (n) Not available Not available 47.6 (1326) 54.3 (2435) 51.7 (3761) 
______________________________________________________________________________ 

Note. FRL = Free/reduced lunch 

a Range 11-21 years 

Representativeness of sample. Given the low participation rates of alternative schools 

across survey years, sample demographics were compared to statewide fall enrollment figures 

published by MDE to help determine the representativeness of the samples (MDE, 2012). These 

comparisons suggest that the demographics of students who participated in the MSS closely 

mirror the demographics of students enrolled in alternative education programs in Minnesota with 

regards to gender, age, race/ethnicity, and socioeconomic status. This information helps 

strengthen the case that results can be generalized to alternative education students in Minnesota, 

because sample demographics are similar to school enrollment demographics. In that enrollment 

data from MDE was only available beginning with the 2006-07 school year, fall enrollment 

figures were compared with the 2007 and 2010 MSS only. Enrollment figures were determined 
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for all alternative schools in Minnesota in addition to comparing students enrolled in alternative 

schools in the seven county metro area (Anoka, Carver, Dakota, Hennepin, Ramsey, Scott, and 

Washington counties) to students enrolled in alternative schools that were in counties outside the 

Twin Cities metro area. Comparing metro to non-metro counties provided some insights into 

whether the sample was more representative of students attending alternative schools statewide or 

participants were more representative of students in the Twin Cities metro area or rural 

Minnesota. As Tables 4.3 and 4.4 depict, sample demographics for the 2007 and 2010 survey 

years were similar to enrollment figures for alternative schools during the 2006-07 and 2009-10 

school years, respectively, with regards to gender, and socioeconomic status. The MSS samples 

had a slightly more diverse racial-ethnic makeup than statewide enrollment figures in 2007 

(44.2% minority versus 40.5%, respectively) and were quite different in 2010 (50.4% minority 

for the MSS sample and 41.8% minority statewide), indicating samples may have consisted of 

more metro-area students than rural students. Since there was no way to statistically adjust for 

these differences in analyses, results may be more generalizable to AHS students in the Twin 

Cities metro area than to AHS students statewide.  Age could not be assessed with the enrollment 

data provided by MDE; however, an evaluation report about alternative education programs in 

Minnesota supports previous literature suggesting students enrolled in regular day alternative 

education programs are disproportionately older than their peers in traditional schools. According 

to the report, over 90% of students enrolled in regular day alternative education programs were 

between the ages of 14 and 17 years, and students 18 years or older are also disproportionately 

represented in such programs (Office of the Legislative Auditor, 2010). 
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Table 4.3 

Sample Demographics for 2007 MSS Compared to 2006–07 Enrollment in Alternative Schools 
______________________________________________________________________________ 

   2006–07 2006–2007 
 2007 MSS 2006–07 enrollment, enrollment, 
 sample enrollment metro non-metro 
 (n=2,847) (n=14,233) (n=7978) (n=6255) 
______________________________________________________________________________ 

Gender 

Male 53.8 (1531) 53.8 (7651) 54.6 (4352) 52.7 (3299) 
Female 46.2 (1316) 46.2 (6582) 45.4 (3626) 47.3 (2956) 

Race/ethnicity 

White 55.8 (1575) 59.5 (8472) 45.7 (3643) 77.2 (4829) 
Non-White 44.2 (1272) 40.5 (5761) 54.3 (4335) 22.8 (1426) 

SES 

FRL 47.6 (1326) 42.8 (6093) 44.3 (3534) 40.9 (2559) 
______________________________________________________________________________ 

Note. FRL = Free/reduced lunch 
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Table 4.4 

Sample Demographics for 2010 MSS Compared to 2009–10 Enrollment in Alternative Schools 
______________________________________________________________________________ 

   2009–10 2009–2010 
 2010 MSS 2009–10 enrollment, enrollment, 
 sample enrollment metro non-metro 
 (n=4586) (n=12,963) (n=6942) (n=6021) 
______________________________________________________________________________ 

Gender 

Male 54.2 (2487) 54.4 (7049) 54.3 (3772) 54.4 (3277) 
Female 45.8 (2099) 45.6 (5914) 45.7 (3170) 45.6 (2744) 

Race/ethnicity 

White 49.6 (2248) 58.2 (7543) 44.5 (3092) 73.9 (4451) 
Non-White 50.4 (2338) 41.8 (5420) 55.5 (3850) 26.1 (1570) 

SES 

FRL 51.7 (3761) 53.7 (6958) 55.5 (3853) 51.6 (3105) 
______________________________________________________________________________ 

Note. FRL = Free/reduced lunch 

Measures 

Independent variable: Weekly participation on school sports teams. One question 

assessed participation on school sports teams. For the 2001 and 2004 surveys, the question was: 

“During the school year, how many hours in a typical week do you spend [playing sports on a 

school team]?” Response options included “0 hours,” “1-2 hours,” “3-5 hours,” “6-10 hours,” 

“11-20 hours,” and “21 hours or more.” For the 2007 and 2010 surveys, school sports team 

participation was assessed with the following question: “In general during the last 12 months, 

how often have you participated in [school sports teams]? Response options included “not 

available in my community,” “never,” “a few times a year,” “monthly,” “1-2 times per week,” “3-

4 times per week,” and “every day.” To create the weekly participation variable for the 2001 and 

2004 surveys, answers were dichotomized as any hours versus no hours of participation. For the 
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2007 and 2010 surveys, participation was dichotomized as weekly (“1-2 times per week” or 

more) versus non-weekly (“monthly” or “less than monthly”) participation.  

 Responses were analyzed dichotomously because the prevalence of school sports 

participation among alternative high school students was low (14% for males and 7% for 

females).  Weekly participation was selected as the cut point for two reasons. First, it was the 

only cut point common to all four waves of data, allowing associations to be examined over the 

past decade. Second, given the resilience framework guiding the study, weekly participation was 

a more meaningful cut point than yearly participation, which is more commonly used as a cutoff 

point in public health research. Duration and intensity are important components in determining 

whether a program will provide protective benefits to participants (Bernat & Resnick, 2006). 

Assuming the team sports environment is a positive one conducive to building resilience, it is 

reasonable to postulate that a certain level of exposure is needed in order for sports team 

participation to promote resilience and protect against involvement in health-risk behaviors. 

Dependent variables: Substance use. Five categories of substance use were examined: 

cigarette use, binge drinking, alcohol use, marijuana use, cocaine/other drug use, and 

polysubstance use.   

Cigarette use. For both analyses, cigarette use was assessed dichotomously with the 

following question:  “During the last 30 days, on how many days did you smoke a cigarette?” 

Response options were categorical and ranged from “0 days” to “All 30 days.” Responses were 

dichotomized into ≥20 days and ≤19 days for the analysis (Grunbaum et al., 2001; Minnesota 

Department of Education, 2011).  

Binge drinking. For both analyses, binge drinking was assessed by combining two 

questions: (1) “During the last 12 months, on how many occasions (if any) have you had 

alcoholic beverages (beer, wine, wine coolers, or liquor) to drink?”; and (2) “If you drink 

beer/wine/wine coolers/hard liquor, generally, how much (if any) do you drink at one time?” The 
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outcome was dichotomized for the analysis, with binge drinkers defined as those who report 

drinking 5 or more drinks at a time on 10 or more occasions during the past year (MDE, 2011). 

Alcohol, marijuana, cocaine/other drug, and polysubstance use. Alcohol, marijuana, 

cocaine/other drug, and polysubstance use were assessed over the past year for the repeated cross-

sectional analysis and over the past month for the mediation analysis. Table 4.5 summarizes the 

questions used for each analysis. The 2010 MSS did not include a question for cocaine use in the 

past month, but instead combined monthly cocaine use with a variety of other illicit substances 

(see Table 4.5). Therefore, the question about other illicit substance use in the past month was 

used for the mediation analysis. Students who reported using two or more of the following 

substances were counted as polysubstance users: alcohol, marijuana, and cocaine/other drugs. 

Cigarette use was not included in the polysubstance measures because a large number of students 

were older than 18 years and legally allowed to purchase cigarettes. In addition to the health 

implications of substance use, constraining variables in the polysubstance use outcomes to 

substances that are illegal for all students had important legal implications that could not be 

considered had cigarettes been included. To be included in the analysis, students had to answer at 

least two of the three questions.  

Each outcome was dichotomized as 10 or more times over the past year (or, 

approximately monthly use) for the repeated cross-sectional analysis and as 1 or more times over 

the past month for the mediation analysis. This was done for two reasons. First, due to changes in 

survey content, questions assessing use over the past year were the only items available for 

comparison over the past ten years. Second, assessing use over the past month for the 2010 MSS 

allowed for triangulation of results between the two analyses. Adolescents generally underreport 

substance use in the past year (Bachman & O’Malley, 1980), raising the potential for biased 

results in the repeated cross-sectional analysis. Comparing results between measurements of 
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yearly and monthly use therefore reduced the potential for underreporting bias, providing results 

between studies remained consistent.
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Table 4.5 

Minnesota Student Survey Questions for Repeated Cross-sectional and Mediation Analyses 
__________________________________________________________________________________________________________________________ 

 Repeated cross-sectional analysis Mediation analysis 
 __________________________________________ _______________________________________________ 

 Past year Response options Past month Response options 
__________________________________________________________________________________________________________________________ 

Alcohol use “During the last 12 0, 1-2, 3-5, 6-9, 10- “During the last 30 0, 1 or 2, 3 to 5, 6 to 
 months, on how many 19, 20-39, and 40+ days, on how many 9, 10 to 19, 20 to 29, 
 occasions (if any)  days did you drink one and All 30 days 
 have you had  or more drinks of an 
 alcoholic beverages  alcoholic beverage?” 
 (beer, wine, wine 
 coolers, or liquor) to 
 drink?” 

Marijuana use “During the last 12 0, 1-2, 3-5, 6-9, 10- “During the last 30 0, 1 or 2, 3 to 5, 6 to 
 months, on how many 19, 20-39, and 40+ days, on how many 9, 10 to 19, 20 to 29, 
 occasions (if any)  days did you use and All 30 days 
 have you used  marijuana or hashish?” 
 marijuana (bud, weed, 
 pot) or hashish (hash, 
 hash oil)?” 

Cocaine/other “During the last 12 0, 1-2, 3-5, 6-9, 10- “During the last 30 0, 1 or 2, 3 to 5, 6 to 
drug use months, on how many 19, 20-39, and 40+ days, on how many 9, 10 to 19, 20 to 29, 
 occasions (if any)  days did you use any of and All 30 days 
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Table 4.5 (Continued) 
__________________________________________________________________________________________________________________________ 

 Repeated cross-sectional analysis Mediation analysis 
 __________________________________________ _______________________________________________ 

 Past year Response options Past month Response options 
__________________________________________________________________________________________________________________________ 

 have you used “crack”  these ‘other drugs?’” 
 (cocaine in chunk or  [cocaine, crack, heroin, 
 rock form) or cocaine  prescription drugs, 
 in any other form?  stimulants, 
    methamphetamine, 
    MDMA (ecstasy), or 
    LSD (acid)/PCP] 

Polysubstance 1. Alcohol 0, 1-2, 3-5, 6-9, 10- 1. Alcohol 0, 1 or 2, 3 to 5, 6 to 
use 2. Marijuana 19, 20-39, and 40+ 2. Marijuana 9, 10 to 19, 20 to 29, 
 3. Cocaine (for each question) 3. Other drugs and All 30 days (for 
    each question) 
__________________________________________________________________________________________________________________________ 
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Dependent variables: Sexual risk taking. Four items assessing sexual risk taking were 

used, all of which remained the same across survey years. Ever had intercourse was assessed 

with the following question and response categories: “Have you ever had sexual intercourse (‘had 

sex’)?” (“No,” “Yes, once or twice,” “Yes, three times or more”). Students who reported never 

having intercourse were instructed to skip the remaining questions about sexual activity. 

Therefore, regardless of whether they answered these questions or skipped them as instructed, 

students who answered “No” to ever had intercourse were not included in analyses for the 

remaining sexual risk taking outcomes: multiple partners, condom nonuse, and partner non-

communication.   

 Multiple partners was assessed by combining two items asking how many male and 

female sexual partners the respondent had in the past 12 months: “During the last 12 months, with 

how many different [male/female] partners have you had sexual intercourse?” For the analysis, 

response options, which ranged from “None” to “6 or more persons” for both questions, were 

combined. The variable was dichotomized into “3 or more partners” and “2 or fewer partners.” 

Condom nonuse was assessed with the following question: “The last time you had sexual 

intercourse, did you or your partner use a condom?” Responses included “Yes,” “No,” and “I 

don’t have sexual intercourse.” Those answering “I don’t have sexual intercourse” were deleted 

from the analysis. Finally, partner noncommunication was assessed by combining two questions: 

“Have you talked with your partner(s) about protecting yourselves from getting sexually 

transmitted diseases/HIV/AIDS?” and “Have you talked with your partner(s) about preventing 

pregnancy?” Answer options for both questions were “Never,” “Not with every partner,” and “At 

least once with every partner.” For the analysis, answers were dichotomized as “never discussed 

STI or pregnancy prevention with any partners” versus “discussed STI or pregnancy prevention 

with some/all partners.”  



 

88 
 

Dependent variables: Violence involvement. Five variables assessing other- and self-

directed violence were examined: fighting, gun carrying, fighting and gun carrying, and 

attempted suicide. All questions remained the same across survey years. Fighting was assessed 

with the following question: “During the last 12 months, how often have you hit or beat up 

another person?” Response options included “never,” “once or twice,” “3 to 5 times,” “6 to 10 

times,” and “more than 10 times.” For analyses, responses were dichotomized as “3 or more 

times” versus “2 or fewer times.” This higher cut point was selected because it could help identify 

students involved in a fight since being placed in an alternative school, as students are often 

placed in alternative high schools for disruptive behavior (Lehr et al., 2009). Gun carrying was 

assessed with the following question: “During the last 30 days, on how many days did you carry a 

gun on school property” Response options included “0 days,” “1 day,” “2 or 3 days,” “4 or 5 

days,” and “6 or more days.” A dichotomous variable (any days versus no days) was created for 

analyses. Fighting and gun carrying was created by combining the questions listed previously for 

fighting and gun carrying. Responses were dichotomized as “fought and carried a weapon” versus 

“did not fight and carry a weapon.” Finally, attempted suicide was assessed with the following 

question: “Have you ever tried to kill yourself?” Response options included “Yes, during the last 

year,” “Yes, more than a year ago,” and “No.” Attempted suicide was analyzed as a dichotomous 

variable (ever versus never).  

Covariates. Age, vigorous physical activity, and adverse childhood experiences were 

included as covariates in the repeated cross-sectional analysis. Age was assessed continuously. 

Vigorous physical activity, defined as participation in activities that caused sweating or heavy 

breathing for ≥20 minutes on 3 or more days in the week preceding the survey, was included as a 

covariate because previous research suggests positive relationships exist between physical 

activity and health-risk behaviors and sports team participation (Pate, Health, Dowda, & Trost, 

1996; Taliaferro et al., 2010).  Because adverse childhood experiences are associated with 
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involvement in health risk behaviors and are highly prevalent among alternative education 

students (Denny et al., 2004, Buzi et al., 2003; Johnson & Taliaferro, 2012; Lehr et al., 2009), 

adverse childhood experiences was also included as a covariate.  Youth responding “yes” to one 

or more of the following questions were classified as having an adverse childhood experience: (a) 

lifetime history of physical abuse (“Has any adult in your household ever hit you so hard or so 

often that you had marks or were afraid of that person?”); (b) lifetime history of sexual abuse 

(“Has any adult or other person outside the family ever touched you sexually against your wishes 

or forced you to touch them sexually?” and/or “Has any older or stronger  member of your family 

ever touched you sexually or had you touch them sexually?”); (c) witness to domestic violence 

(“Has anyone in your family ever hit anyone else in the family so hard or so often that they had 

marks or were afraid of that person?”); (d) familial substance abuse (“Has alcohol use by any 

family member repeatedly caused family, health, job, or legal problems?” and/or “Has drug use 

by any family member repeatedly caused family, health, job, or legal problems?”).  

For the mediation analysis, age, adverse childhood experiences, and socioeconomic 

status (SES) were included as covariates. SES was assessed with a question from the 2010 MSS 

regarding free and reduced lunch status (“Do you currently get free or reduced-price lunch at 

school? [yes/no]”). SES was included in the mediation analysis and not the repeated cross-

sectional analysis because this information was assessed on the 2010 MSS but not the 2001 and 

2004 MSS. Vigorous physical activity was not included in the mediation analysis to retain sample 

size, as it was not consistently related to the outcomes under investigation.   

Moderating variables. A moderating variable is a variable that affects the direction 

and/or strength of the relationship between an independent variable and dependent variable 

(Baron and Kenny, 1986). Because previous studies suggest gender and racial/ethnic differences 

exist in relationships between sports team participation and health-risk behaviors (Mays & 

Thompson, 2009, Pate et al., 2000; Taliaferro et al., 2010), gender and race/ethnicity were 
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explored as a potential moderators of relationships between sports team participation and health-

risk behaviors among alternative high school students. Survey year was also assessed as a 

moderating variable to determine if year moderated relationships between weekly sports 

participation and health risk behaviors (i.e., consistency of relationships over time). 

Gender was assessed with the following question and response options: “Are you 

(male/female)? For race/ethnicity, four categories were created: (a) Non-Hispanic White, (b) 

Non-Hispanic African American, (c) Hispanic (including Mexican American or Chicano/Chicana 

and Puerto Rican or other Latin American), and (d) Other (including American Indian, Asian 

American or Pacific Islander, and mixed race/ethnicity). Survey year was created by assigning 

numbers to each survey year (e.g., 2001 = “1,” 2004 = “2”) and then combining all four survey 

years into one dataset.  

Mediating variables. As previously mentioned, mediating effects of school 

connectedness, adult connectedness, friend connectedness, and emotional distress were assessed 

using data from the 2010 MSS. 

School connectedness. A four-item scale was used for school connectedness. Items 

assessed feelings towards going to school, and perceptions of how much teachers are interested 

and respectful towards students, and how much teachers care. All items had five response 

options: feelings towards going to school ranged from “I like school very much” to “I hate 

school,” both teacher interest and respect ranged from “All” to “None,” and teacher caring ranged 

from “Very much” to “Not at all.” Students missing any questions were excluded from analyses 

(n = 572). The total score was the average of the four items, ranging from 1 to 5, with higher 

scores indicating higher levels of school connectedness. The mean score was 3.39, and 

Cronbach’s alpha for the scale was 0.70.   

Adult connectedness. Adult connectedness was assessed with a four-item scale. 

Questions assessed how much respondents felt the following adults cared about them: parents, 
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other adult relatives, adults in the community, and religious or spiritual leaders. For example, 

“How much do you feel your parents care about you?” Response options ranged from “Not at all” 

to “Very much.” Mean scores ranging from 1 to 5 were calculated, with higher scores indicating 

higher levels of adult connectedness. Students missing any questions were excluded from 

analyses (n = 653). The mean score was 3.32, and Cronbach’s alpha for the 2010 MSS scale was 

0.70.  

Friend connectedness. Friend connectedness was assessed with the following item: 

“How much do you feel friends care about you?” Five response options were available, from 

“Not at all” to “Very much.” Scores ranged from 1 to 5 (mean = 3.73), with higher scores 

indicating higher levels of friend connectedness (Croll et al., 2006).  

Emotional distress. A four-item scale measured emotional distress. Questions and 

answer options included in the scale were: (a) “During the last 30 days, have you felt you were 

under any stress or pressure?” (“Yes, almost more than I could take,” to “No”); (b) “During the 

last 30 days, have you felt sad?” (“All of the time” to “None of the time”); (c) “During the last 30 

days, have you felt so discouraged or hopeless that you wondered if anything was worthwhile?” 

(“Extremely so, to the point that I have just about given up” to “Not at all”); and (d) “During the 

last 30 days, have you felt nervous, worried or upset?” (“All of the time” to “None of the time”). 

Mean scores were calculated and ranged from 1 to 5 (mean = 2.58), with higher scores indicating 

greater emotional distress.  Students missing any questions were excluded from analyses (n = 

447). Cronbach’s alpha was 0.84.  

Analytic Plan 

Descriptive statistics were calculated by year for demographic variables, sports team 

participation, health-risk behaviors, covariates, and mediators. Comparing this descriptive data 

across survey years provided insight into how the alternative high school population has changed 

over the past decade. However, changes in prevalence of sports team participation should be 
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interpreted with caution due to changes in survey question between 2004 and 2007. Cronbach’s 

alpha scores were also calculated for each mediator variable to ensure the internal consistency of 

each mediator was acceptable.  

Analytic plan: Paper 1 (Trends in associations between weekly school sports team 

participation and selected health-risk behaviors). Separate logistic regression models for each 

health-risk behavior (14 total) were used to examine trends in associations between school sports 

team participation and health-risk behaviors among alternative high school students. Outcome 

variables were coded so an odds ratio of greater than 1 indicated sports team participation was a 

risk factor for the behavior, and an odds ratio of less than 1 indicated sports team participation 

was protective. Interaction terms (e.g., “sport by year,” “sport by year by gender”) were added to 

each model to determine whether associations varied by year, gender, and race/ethnicity.  

Significant interactions were consistently found for gender, but not for year or race/ethnicity 

(Appendix B). Therefore, year and race/ethnicity became covariates in all models. All models 

were stratified by gender when significant interactions emerged with the exception of sexual risk-

taking models, which were all stratified a priori for two reasons. First, evidence consistently 

suggests female sports participants engage in less sexual risk-taking behaviors than male sports 

participants (Lehman & Koerner, 2004; Miller et al., 2002; Pate et al., 2000). Second, on a 

conceptual level, consequences for unintended pregnancy have very different health and social 

implications for females than for males.   

Each model was analyzed with and without covariates. Cutoff for significance for 

interaction terms was set at p< .01, and 99% confidence intervals were calculated for odds ratios. 

This approach is consistent with analytic procedures used by Taliaferro et al. (2010) and Kugler 

et al. (unpublished manuscript), who also examined trends in associations with various health-risk 

behaviors among adolescents. The more rigorous criterion for significance also takes into account 



 

93 
 

the large sample size and number of outcomes that were examined. Analyses were performed 

using SAS 9.1.  

Analysis plan: Paper #2 (Explore potential mediating variables). Ten separate parallel 

multiple mediator models (one for each dependent variable) were analyzed to examine direct 

effects of sports team participation on each health-risk behavior, specific indirect effects of each 

mediator variable (school connectedness, adult connectedness, friend connectedness, and 

emotional distress), and the total indirect effect of all mediators on relationships between school 

sports team participation and each health-risk behavior. Interaction terms (“sport by gender” and 

“sport by race/ethnicity”) were examined to determine whether models needed to be stratified by 

gender or race/ethnicity. No significant interactions existed, therefore all models were controlled 

for gender and race/ethnicity.  

Analyses for Specific Aim 2 were conducted using the PROCESS macro with the 

command “model = 4” (to specify a parallel multiple mediator model; see Figure 4.1; Preacher & 

Hayes, 2008) developed by Hayes (2012). Parallel multiple mediator models allow for all 

mediators in the model to covary. This program estimates direct (of X on Y, or sports on cigarette 

smoking, for example), indirect (of X on Y through a mediator M), and total (sum of direct and 

indirect effects) effects for multiple mediator models using a logistic regression-based path 

analytical framework (Hayes, 2012). The total indirect effect can also be calculated, but specific 

indirect effects of each mediator (adjusted for other mediators) are usually of more interest 

(Hayes, 2012).  It should be noted that in logistic regression (unlike ordinary least squares 

regression), the total effect does not usually equal the sum of the direct and indirect effects 

because they are scaled differently (Hayes, 2012).  

 The regression equation used to assess multiple mediators is analogous to a regression 

equation with several independent variables; therefore all mediators entered into the model were 

adjusted for one another. Both specific indirect effects of one mediator (in the presence of other 
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mediators) and total indirect effect of all mediators can be calculated, thus providing a more 

accurate reflection of the complex relationship between sports team participation and health-risk 

behaviors (MacKinnon, 2008; Preacher & Hayes, 2008). The regression equations for this four 

mediator model (Figure 4.1) were, 

Y* = i1 + cX + e1 

Y* = i2 + c’X + b1M1 + b2M2 + b3M3 + b4M4 + e2 

M1 = i3 + a1X + e3 

M2 = i4 + a1X + e4 

M1 = i5 + a1X + e5 

M1 = i6 + a1X + e6 

where Y* is the dichotomous dependent variable (e.g. binge drinking), X is the 

independent variable (i.e. weekly school sports team participation), M is the mediator (e.g. school 

connectedness), i is the intercept, c is the relationship between the independent and dependent 

variable, and e is unexplained or error variability (MacKinnon, 2008). The additional parameters 

in subsequent equations listed above are as follows: c’ represents the effect of X on Y, after 

adjusting for effects of the mediators (i.e., the direct effect); a represents the relationship between 

the independent variable and the mediator; and b signifies the relationship between the mediator 

and dependent, adjusted for the independent variable (MacKinnon, 2008).  

Significance was assessed by calculating 95% bootstrap confidence intervals using 1,000 

bootstrap samples and corresponding p-values. This means 1,000 samples were drawn with 

replacement and for each of these samples, all ai and bi values were re-estimated, and specific 

(aibi) and total indirect effects of X on Y were calculated. Bootstrap confidence intervals were 

then calculated from the distribution of the aibi values by arranging each aibi  value from low to 

high and taking the 25th and 976th values as the lower and upper limits, respectively (Preacher & 

Hayes, 2008; Hayes, 2011). As Preacher and Hayes (2008) explain, the 25th and 976th values were 



 

95 
 

determined to be lower and upper bounds of a 95% confidence interval by calculating the 

following equations: 

(1) (.5a)kth value of aibi, or (.5*.05)1000, which equals the 25th value in the distribution 

of aibi values 

(2) 1 + (1 - .5a)kth value of aibi, or 1 + (1 - .5*.05)1000, which equals the 976th value in 

the distribution of aibi values. 

Calculating bootstrap confidence intervals was advantageous over more commonly used 

methods to determine significance. Baron and Kenny’s causal steps model is commonly criticized 

because formal tests of significance are not available, while the Sobel test is often criticized for 

incorrectly assuming a normal distribution (MacKinnon, 2008; Preacher and Hayes, 2008). 

Bootstrap confidence intervals are recommended by experts in the field because they do not 

assume indirect effects are normally distributed (Preacher & Hayes, 2008). Distributions of 

indirect effects in the current study were not normally distributed as indicated by negatively 

skewed distributions for school connectedness (-.37), adult connectedness (-.31), and peer support 

(-.62) and a positively skewed distribution for emotional distress (.42). 
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Figure 4.1. Multiple mediator model (Hayes, 2011) 
 

Missing Data 

Available case analyses were run for each model, meaning only students with no missing 

values were included. This approach often results in substantial amounts of missing data and, 

consequently, potentially biased estimates (Raghunathan, 2004).  In the repeated cross-sectional 

analysis, the percentage of students missing data for one or more variable in a model (and 

therefore counted as incomplete cases) ranged from 13.5% for gun carrying to 19.6% for lifetime 
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history of sexual intercourse (Table 4.6). In the mediation analysis, which included additional 

variables and scales as mediators, percentages of incomplete cases ranged from 27.9% for 

cigarette use model to 33.0% for the hard drug use model (Table 4.7).  

Analyses of complete versus incomplete cases were conducted for both the repeated 

cross-sectional and mediation analysis to detect potential biases in study results. For each model, 

a dichotomous variable was created to establish whether students answered all questions in the 

model. Students who answered all questions were categorized as non-missing (complete cases) 

and students who missed one or more variables in the model were categorized as missing 

(incomplete cases). Complete and incomplete cases were compared on important variables, 

including survey year (for the repeated cross-sectional analysis), gender, race/ethnicity, age, and 

grade point average (GPA). GPA was included because questions regarding substance use and 

sexual behaviors appear towards the end of the extensive survey (121-127 items, dependent on 

survey year). Students with lower GPAs (as a proxy for reading comprehension) may not have 

been able to complete these questions in the time allotted for the survey. Additional variables 

assessed for the mediation analysis included SES and each mediating variable (school 

connectedness, adult connectedness, friend connectedness, and emotional distress).  

Survey year, gender, race/ethnicity, and SES were analyzed categorically, and the 

percentage of incomplete cases are reported in Tables 4.6, 4.7, and 4.8. Age, GPA, and mediating 

variables were assessed continuously, with means for complete versus incomplete cases being 

compared. Differences for categorical variables were assessed using chi-square and the Tukey 

procedure was performed to adjust for multiple comparisons. Continuous variables were assessed 

using t-tests. Differences between complete and incomplete/missing cases were considered to be 

significant if p-values were less than 0.01. 

Tables 4.6 through 4.8 highlight significant differences in complete versus incomplete 

cases for each model in the repeated cross-sectional and mediation analysis, as well as 
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correlations among missing responses for each dependent variable. No significant differences 

existed between complete and incomplete cases for age or GPA in either analysis (see Tables 4.6 

and 4.8). Significant differences were found by survey year (repeated cross-sectional only), 

gender, race/ethnicity, and SES (see Tables 4.6 and 4.7). Incomplete cases were more likely to 

come from respondents who took the MSS in 2010 and those who were male, racial/ethnic 

minorities, or (in the mediation analysis) low SES. In particular, black students had significantly 

higher levels of missing data than all other race/ethnicities. Incomplete cases were also more 

likely to come from students reporting lower levels of friend connectedness, but no differences 

were found for other mediating variables (Table 4.8). Although analyses were adjusted for 

race/ethnicity, SES, and, in some cases, gender, results may need to be interpreted with caution as 

they may not generalize to alternative high school students who are racial/ethnic minorities, male, 

or low SES. 

Tables 4.9 and 4.10 report correlations among missing responses for each dependent 

variable in each repeated cross-sectional and mediation model. With the exception of gun 

carrying, moderate to high correlations existed across all missing responses, indicating students 

not providing answers on one question were likely missing data on other questions. 
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Table 4.6 
 
Analysis of Incomplete Cases Counted as Missing from each Model, by Outcome, 2001-2010 Minnesota Student Survey (n = 14,096) 
_____________________________________________________________________________________________________________________ 
 
 Year Gender Race/Ethnicity Age GPA 
 (% incomplete) (% incomplete) (% incomplete) (mean) (mean) 
 ___________________________ ____________ ____________________________ ____________ _________ 
Model 
% missing (n) 2001 2004 2007 2010 M F White Black Hispanic Other CC IC CC IC 
_____________________________________________________________________________________________________________________ 
 
Cigarette use 16.4a,b 18.6a 14.4b 17.1a 18.6a 14.7b 12.7a 29.7b 19.9c 15.9d 16.94a 16.93a 2.38a 2.34a 
16.8 (2361) 
 
Alcohol use 14.2a 17.3b 16.0a,b 20.1c 19.4a 14.9b 11.7a 33.7b 23.8c 17.4d 16.95a 16.89a 2.38a 2.36a 
17.3 (2431) 
 
Binge drinking 13.2a 16.7b 16.0a,b 20.1c 18.9a 14.5b 11.3a 33.3b 23.3c 17.1d 19.95a 16.90a 2.38a 2.36a 

16.9 (2375) 
 
Marijuana use 14.7a 17.9b,c 15.9a,b 19.4c 19.3a 14.9b 12.1a 32.6b 23.6c 16.8d 16.95a 16.91a 2.38a 2.35a 
17.2 (2426) 
 
Cocaine use 14.3a 18.3b 18.8b 23.2c 21.1a 16.7b 13.3a 35.6b 26.0c 19.8d 16.95a 16.88a 2.38a 2.35a 
19.0 (2682) 
 
Polysubstance use 14.3a 17.4b 15.9a,b 20.1c 19.2a 15.0b 11.8a 33.5b 23.8c 17.3d 16.95a 16.91a 2.38a 2.36a 
17.2 (2429) 
_____________________________________________________________________________________________________________________ 
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Table 4.6 (Continued) 
_____________________________________________________________________________________________________________________ 
 
 Year Gender Race/Ethnicity Age GPA 
 (% incomplete) (% incomplete) (% incomplete) (mean) (mean) 
 ___________________________ ____________ ____________________________ ____________ _________ 
Model 
% missing (n) 2001 2004 2007 2010 M F White Black Hispanic Other CC IC CC IC 
_____________________________________________________________________________________________________________________ 
 
Fighting 11.1a 13.9b 14.4b 17.0c 16.2a 12.3b 9.9a 28.1b 18.4c 13.8d 16.94a 16.94a 2.38a 2.35a 
14.3 (2022) 
 
Gun carrying 10.4a 13.1b 13.5b 16.1c 15.2a 11.5b 9.1a 26.9b 17.9c 12.8d 16.94a 16.95a 2.38a 2.37a 
13.5 (1902) 
 
Fighting and gun 11.6a 14.5b 14.7b 17.5c 16.8a 12.6b 10.3a 28.7b 19.1c 14.4d 16.94a 16.93a 2.38a 2.35a 
carrying 
14.8 (2090) 
 
Attempted suicide 10.3a 13.0b 14.4b 17.1c 15.7a 12.0b 9.4a 28.3b 18.1c 13.5d 16.94a 16.95a 2.38a 2.35a 
14.0 (1970) 
 
Ever had inter- 15.7a 19.3b 18.9b 23.1c 22.0a 16.9b 14.0a 36.3b 26.8c 19.7d 16.95a 16.89a 2.38a 2.33a 
course 
19.6 (2762) 
_____________________________________________________________________________________________________________________ 
 
Note. CC = complete case; IC = incomplete case. Students who provided incomplete cases (i.e., did not answer all questions in the model) were 
counted as missing for the main analysis. All models included: outcome variable (e.g., cigarette smoking), sports team participation, year, gender, 
race/ethnicity, age, physical activity, and adverse childhood experiences. For each category (e.g., year), numbers with different letters are 
significantly different. Cocaine use and Ever had intercourse were marginally significant for age (both were p = 0.02). GPA for males (2.22) vs.  
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Table 4.6 (Continued) 
_____________________________________________________________________________________________________________________ 
 
females (2.55) was significantly different (p < .0001). GPA by race/ethnicity was significantly different across groups, with Blacks having the 
highest GPA (2.50) followed by Whites (2.38), Other (2.34), and Hispanic (2.23). GPA for complete vs. incomplete cases on Ever had intercourse 
was marginally significant (p = 0.02). 



 

102 
 

Table 4.7 
 
Analysis of Incomplete Cases Counted as Missing from each Model for Categorical Variables, by 
Outcomes, 2010 Minnesota Student Survey (n = 4,586) 
______________________________________________________________________________ 
 
 Gender Race/Ethnicity SES 
 (% incomplete) (% incomplete) (% incomplete) 
 _____________ ____________________________ _____________ 
Model 
% missing (n) M F White Black Hispanic Other Yes No 
______________________________________________________________________________ 
 
Cigarette use 29.2a 26.3b 21.0a 43.4b 31.2c 25.8d 28.0a 24.2b 
27.9 (1278) 
 
Alcohol use 32.2a 29.0b 23.0a 47.4b 35.7c 29.2d 31.3a 26.6b 

30.8 (1411) 
 
Binge drinking 33.1a 29.9b 23.8a 48.6b 36.3c 30.1d 32.3a 27.4b 
31.6 (1451) 
 
Marijuana use 31.6a 28.0b 23.0a 45.7b 33.7c 27.7d 30.0a 26.3b 
29.9 (1373) 
 
Hard drug use 34.6a 31.0b 25.4a 49.6b 37.1c 31.4d 33.3a 29.2b 
33.0 (1512) 
 
Polysubstance use 32.0a 28.6b 22.8a 47.4b 34.3c 28.9d 30.8a 26.7b 
30.5 (1398) 
 
Ever had intercourse 34.4a 30.6b 25.3a 49.5b 36.7c 30.7d 33.4a 28.5b 
32.7 (1499) 
______________________________________________________________________________ 
 
Note. Students who provided incomplete cases (i.e., did not answer all questions in the model) 
were counted as missing for the main analysis. All models included: outcome variable (e.g., 
cigarette smoking), sports team participation, gender, race/ethnicity, age, adverse childhood 
experiences, school connectedness (4-item scale), adult connectedness (4-item scale), friend 
connectedness, and emotional distress (4-item scale). For each category (e.g. gender), percentages 
with different letters are significantly different. 
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Table 4.8 
 
Analysis of Incomplete Cases Counted as Missing from each Model for Continuous Variables, by Outcome, 2010 Minnesota Student Survey (n = 
4,586) 
_____________________________________________________________________________________________________________________ 
 
    School  Adult Friend  Emotional 
 Age GPA Connectedness Connectedness Connectedness Distress 
 (mean) (mean) (mean) (mean) (mean) (mean) 
 ____________ ___________ _____________ _____________ ____________  ____________ 
Model 
% missing (n) CC IC CC IC CC IC CC IC CC IC CC IC 
_____________________________________________________________________________________________________________________ 
 
Cigarette use 16.88a 16.86a 2.32a 2.31a 3.40a 3.38a 3.31a 3.38a 3.74a 3.63b 2.58a 2.54a 
27.9 (1278) 
 
Alcohol use 16.91a 16.82a 2.32a 2.30a 3.40a 3.37a 3.31a 3.37a 3.75a 3.62b 2.58a 2.54a 
30.8 (1411) 
 
Binge drinking 16.91a 16.83a 2.32a 2.30a 3.40a 3.36a 3.31a 3.36a 3.74a 3.63b 2.58a 2.53a 
31.6 (1451) 
 
Marijuana use 16.89a 16.85a 2.32a 2.30a 3.40a 3.38a 3.31a 3.37a 3.74a 3.63b 2.57a 2.54a 
29.9 (1373) 
 
Hard drug use 16.90a 16.85a 2.32a 2.29a 3.40a 3.36a 3.31a 3.37a 3.74a 3.63b 2.58a 2.53a 
33.0 (1512) 
 
Polysubstance use 16.90a 16.84a 2.32a 2.30a 3.40a 3.37a 3.31a 3.37a 3.74a 3.62b 2.58a 2.53a 
30.5 (1398) 
_____________________________________________________________________________________________________________________ 
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Table 4.8 (Continued) 
_____________________________________________________________________________________________________________________ 
 
    School  Adult Friend  Emotional 
 Age GPA Connectedness Connectedness Connectedness Distress 
 (mean) (mean) (mean) (mean) (mean) (mean) 
 ____________ ___________ _____________ _____________ ____________  ____________ 
Model 
% missing (n) CC IC CC IC CC IC CC IC CC IC CC IC 
_____________________________________________________________________________________________________________________ 
 
Ever had intercourse 16.90a 16.84a 2.32a 2.31a 3.39a 3.38a 3.31a 3.39b 3.74a 3.65b 2.58a 2.52a 
32.7 (1499) 
_____________________________________________________________________________________________________________________ 
 
Note. CC = complete case; IC= incomplete case. Students who provided incomplete cases (i.e., did not answer all questions in the model) were 
counted as missing for the main analysis. All models included: outcome variable (e.g., cigarette smoking), sports team participation, gender, 
race/ethnicity, age, adverse childhood experiences, school connectedness (4-item scale), adult connectedness (4-item scale), friend connectedness, 
and emotional distress (4-item scale). 2For each category (e.g., gender), means with different letters are significantly different. 
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Table 4.9 
 
Correlations Among Missing Dependent Variables, 2001-2010 Minnesota Student Survey (n = 14,096) 
_____________________________________________________________________________________________________________________ 
 
Missing Answers Cig Alc Binge MJ Cocaine Polysubs Fight Gun Fight and Gun Suicide Ever Sex 
% (n) 
_____________________________________________________________________________________________________________________ 
 
Cig   -- .61 .63 .61 .54 .61 .72 .25 .70 .57 .52 
9.8 (1384) 
 
Alc .61   -- .97 .77 .73 .84 .67 .24 .65 .55 .61 
10.5 (1482) 
 
Binge .63 .97   -- .79 .74 .85 .69 .24 .67 .56 .62 
10.0 (1403) 
 
MJ .61 .77 .79   -- .82 .94 .67 .24 .65 .54 .66 
10.4 (1466) 
 
Cocaine .54 .73 .74 .82   -- .88 .60 .23 .59 .50 .63 
12.6 (1769) 
 
Polysubs .61 .84 .85 .94 .88   -- .67 .25 .65 .54 .67 
10.4 (1462) 
 
Fight .72 .67 .69 .67 .60 .67   -- .30 .95 .68 .58 
7.3 (1029) 
_____________________________________________________________________________________________________________________ 
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Table 4.9 (Continued) 
_____________________________________________________________________________________________________________________ 
 
Missing Answers Cig Alc Binge MJ Cocaine Polysubs Fight Gun Fight and Gun Suicide Ever Sex 
% (n) 
_____________________________________________________________________________________________________________________ 
 
Gun .25 .24 .24 .24 .23 .25 .30   -- .48 .29 .21 
2.0 (275) 
 
Fight and gun .70 .65 .67 .65 .59 .65 .95 .48   -- .66 .56 
8.0 (1132) 
 
Suicide .57 .55 .56 .54 .50 .54 .68 .29 .66   -- .48 
7.8 (1094) 
 
Ever sex .52 .61 .62 .66 .63 .67 .58 .21 .56 .48   -- 
13.2 (1863) 
_____________________________________________________________________________________________________________________ 
 
Note. Cig = Smoked cigarettes on ≥20 of the 30 days preceding the survey; Alc = Drank alcohol on ≥10 occasions du ring the 12 months preceding 
the survey; Binge = Drank ≥5 drinks at one time on ≥10 occasions during the 12 months preceding the survey; MJ = Smoked marijuana on ≥10 
occasions during the 12 months preceding the survey; Cocaine = Used cocaine ≥10 occasions during the 12 months preceding the survey; Polysubs 
= Used ≥2 of following substances on ≥10 occasions during 12 months preceding the survey: alcohol, marijuana, cocaine; Fight = Fought on ≥3 
occasions during the 12 months preceding the survey; Gun = Carried a gun on ≥1 days during the 30 days preceding the survey; Fight and Gun = 
Fought on ≥1 occasions in the 12 months preceding the survey and carried a gun on ≥1 days during the 30 days preceding the survey; Suicide = 
Ever attempted suicide in lifetime; Ever Sex = Ever had sexual intercourse in lifetime. 
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Table 4.10 

Correlations Among Missing Dependent Variables, 2010 Minnesota Student Survey (n = 4,586) 
_____________________________________________________________________________ 
 
Missing Answers Cig Alc Binge MJ Other Drug Polysubs Ever Sex 
% n 
_____________________________________________________________________________ 
 
Cig   -- .73 .70 .77 .66 .76 .63 
9.2 (420) 
 
Alc .73   -- .93 .78 .73 .86 .64 
13.7 (629) 
 
Binge .70 .93   -- .76 .72 .84 .63 
15.0 (690) 
 
MJ .77 .78 .76   -- .79 .92 .73 
12.3 (562) 
 
Other Drug .66 .73 .72 .79   -- .86 .67 
16.6 (759) 
 
Polysubs .76 .86 .84 .92 .86   -- .72 
13.0 (597) 
 
Ever Sex .63 .64 .63 .73 .67 .72   -- 
16.4 (750) 
_____________________________________________________________________________ 
 
Note. Cig = Smoked cigarettes on ≥20 of the 30 days preceding the survey; Alc = Drank alcohol 
on ≥1 days during the 30 days preceding the survey; Binge = Drank ≥5 drinks at one time on ≥10 
occasions during the 12 months preceding the survey; MJ = Smoked marijuana on ≥1 days during 
the 30 days preceding the survey; Hard Drug = Used cocaine ≥1 days during the 30 days 
preceding the survey; Polysubs = Used ≥2 of following substances on ≥1 days during the 30 days 
preceding the survey: Alcohol, Marijuana, Hard Drugs; Ever Sex = Ever had sexual intercourse in 
lifetime. 
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Chapter 5: Manuscript Two 

Title: Keeping score: School sports team participation and health-risk behaviors among 

students in alternative high schools from 2001-2010 
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Renee E. Sieving, PhD, RN, FSAHMa, b 

a University of Minnesota, School of Nursing 

b University of Minnesota, School of Medicine, Department of Pediatrics, Division of Adolescent 

Health and Medicine   

Purpose. To assess relationships between weekly school sports team participation and 

health-risk behaviors from 2001-2010 among alternative high school (AHS) students. 

Methods. Data for this repeated cross-sectional analysis came from the 2001, 2004, 

2007, and 2010 Minnesota Student Surveys for alternative schools. Logistic regression was used 

to examine relationships between weekly school sports team participation and health-risk 

behaviors in three categories: substance use, sexual risk-taking, and violence involvement. 

Interaction terms tested whether associations varied by year, gender, and/or race/ethnicity. 

Results. Sports team participation protected against most substance use outcomes 

(cigarette, alcohol, marijuana, and polysubstance use), particularly for males. Female sports 

participants were less likely to report ever having sex. Sexually active male athletes were more 

likely to report condom use. Sports team participants were more likely than nonparticipants to 

report gun carrying. Most relationships remained consistent across years and no racial/ethnic 

differences were found. 
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Conclusion. Sports team participation serves as a protective factor for some health-risk 

behaviors, but as a risk factor for others. Further research with AHS students who participate on 

sports teams is needed to understand these mechanisms and how to promote healthy behaviors 

through sports.   

Involvement in health-risk behaviors (e.g., drug use, unsafe sex, violence perpetration), 

not disease and illness, account for most morbidity and mortality during adolescence (Institute of 

Medicine [IOM] and National Research Council [NRC], 2011). Adolescents with frequent and 

persistent patterns of health-risk behaviors are at greatest risk for immediate (e.g., unplanned 

pregnancy) and future (e.g., cardiovascular disease) negative outcomes (Steinberg, 2001). It is 

therefore imperative to identify populations of adolescents involved in high levels of health-risk 

behaviors, as well as protective factors that may prevent or reduce such behaviors. 

Alternative High School Students 

Students enrolled in alternative education programs represent an understudied population 

of adolescents who are at risk for school dropout and involved in high levels of health-risk 

behaviors. Nationwide, over one million students enrolled in alternative education programs in 

2002 (Lehr, Moreau, Lange, & Lanners, 2004; Lehr, Tan, & Ysseldyke, 2009). In Minnesota, 

about 160,000 students participate in alternative education programs each year (Office of the 

Legislative Auditor [OLA], 2010). Most are involved in extended-time or targeted services 

programs, meaning they attend traditional schools during the regular school day and use after 

school or summertime alternative education programs to supplement subject areas in which they 

have fallen behind (OLA, 2010). Smaller numbers of students in Minnesota, about 13,000 during 

the 2009-10 school year, are enrolled in full-day alternative education programs (Minnesota 

Department of Education, 2012). The current study focuses on this population of full-day 

alternative education students, referred to as “alternative high school” (AHS) students throughout 

this paper.  
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Frequently described by researchers as a “marginalized” and “disenfranchised” 

population of adolescents, (Becker, 2010; Carpenter-Aeby & Aeby, 2009; Kim & Taylor, 2008; 

Loutzenheiser, 2002), AHS students are older (average age of about 17), disproportionately low-

income and minority, and have experienced disproportionate amounts of adversity (e.g., abuse, 

homelessness, chemical dependency issues in the family) as compared to adolescents in 

traditional high schools (Johnson & Taliaferro, 2012; Lehr et al., 2009; Lehr et al., 2004). 

Common reasons for being placed in an alternative high school, including chronic truancy, failing 

coursework, and suspension or expulsion, often result from chronic stressors and adversity faced 

by students (Atkins, 2008; Lehr et al., 2009).  

Health-risk behaviors among alternative high school students. As compared to their 

peers attending traditional high schools, AHS students engage in high levels of health-risk 

behaviors. Substance use, sexual risk-taking, and violence involvement are particularly prevalent 

among AHS students (Grunbaum, Lowry, & Kann, 2001; Weller et al., 1999) and continue to be 

among the top concerns of administrators working in AHS settings (Kubik, Lytle, & Fulkerson, 

2004). Using a nationally representative sample, Grunbaum et al. (2001) found AHS students 

were significantly more likely than traditional high school students to report smoking cigarettes 

(70% vs. 36%), drinking alcohol (65% vs. 51%), having multiple sex partners (48% vs. 16%), 

and engaging in a physical fight (62% vs. 37%). Similar disparities in levels of health-risk 

behaviors were found among more recent samples of alternative and traditional high school 

students in Minnesota (Johnson, 2010a).   

Sports Team Participation 

Very few studies have examined the role of protective factors among AHS students. 

Extracurricular activities such as sports team participation are widely considered to protect 

against involvement in health-risk behaviors, and increasing participation in extracurricular 

activities is an objective of Healthy People 2020 (Healthy People 2020, 2012). Over 40 million 
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youth in the United States participate in sports (Petitpas,  Cornelius, Van Raalte, & Jones 2005; 

Weiss, 2008), and in 2009 almost 60% of high school students played on a school or community 

sports team (Centers for Disease Control and Prevention [CDC], 2010).  

Far smaller proportions of AHS students participate on sports teams (Grunbaum et al., 

2001; Johnson, 2010b) as compared to those in traditional schools. As compared to 50% of 

students in traditional schools, only 21% of AHS students participated on school sports teams in 

1998 (Grunbaum et al., 2001). Although Minnesota State statutes specify alternative high school 

students be given the same opportunities for participation in extracurricular activities as their 

peers in traditional high schools (Minnesota Statutes, 2009), AHS students in Minnesota report 

similarly low levels of sports team participation as AHS students nationwide (Johnson, 2011b).  

Sports Team Participation and Health-Risk Behaviors 

Evidence is mixed regarding whether sports team participation serves as a protective 

factor against health-risk behaviors, with differences existing by gender, race/ethnicity, type of 

health-risk behavior, and type of sport played.  

Substance use. Research consistently suggests adolescents who play on sports teams are 

less likely than nonparticipants to smoke cigarettes (Barnes, Hoffman, Welte, Farrell, & 

Dintcheff, 2007; Baumert, Henderson, & Thompson, 1998; Castrucci, Gerlach, Kaufman, & 

Orleans, 2004; Guo, Reeder, McGee, & Darling, 2011; Melnick, Miller, Sabo, Farrell, & Barnes, 

2001; Metzger, Dawes, Mermelstein, & Wakschlag, 2011; Pate, Trost, Levin, & Dowda, 2000; 

Taliaferro, Rienzo, & Donovan, 2010; Terry-McElrath, O'Malley, & Johnston, 2011). Gender 

differences exist for alcohol use: males who play on sports teams are more likely to consume 

alcohol (Denham, 2011; Mays, Depadilla, Thompson, Kushner, & Windle, 2010; Moore & 

Werch, 2005; Taliaferro et al., 2010; Wilson & Pritchard, 2009) and binge drink (Terry-McElrath 

et al., 2011), while female sports participants are less likely to use alcohol (Taliaferro et al., 

2010). Among sports participants, White adolescents are more likely than other racial/ethnic 
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groups to use marijuana, particularly those involved in anaerobic sports (e.g., baseball, 

weightlifting; Denham, 2011). Few studies have examined illicit substances other than marijuana, 

but those that have suggest sports team participation protects against cocaine use (Barnes, 2007; 

Pate et al., 2000; Taliaferro et al., 2010). 

Sexual risk behaviors. Gender differentially influences relationships between sports 

team participation and sexual risk behaviors. Among females, sports team participation is 

consistently related to decreased involvement in risky sexual behaviors, including lifetime history 

of intercourse, frequency of intercourse, condom nonuse, and having multiple partners (Lehman, 

2004; Miller, Sabo, Farrell, Barnes, & Melnick, 1998; Pate et al., 2000; Sabo, Miller, Farrell, 

Melnick, & Barnes, 1999; Taliaferro et al., 2010). Males who participate on sports teams, 

especially African Americans and Hispanics, are more likely than males who do not play on 

sports teams to be sexually active (Pate et al., 2000; Taliaferro et al., 2010).  Sexually active 

males who participate on sports teams are also more likely than sexually active students not 

involved in sports to use condoms (Pate et al., 2000; Taliaferro et al., 2010).  

Violence involvement. Evidence generally suggests sports team participation is a risk 

factor for violence involvement (Burton & Marshall, 2006; Kreager, 2007; Linville & Huebner, 

2005; Miller, Melnick, Farrell, Sabo, & Barnes, 2006; Wright, 2006). Sports team participation 

has been associated with more frequent involvement in fighting among males (Kreager, 2007; 

Miller et al., 2006), with a higher frequency of fighting reported among males involved in contact 

sports (i.e., football, wrestling; Kreager, 2007). Females who play on sports teams are also more 

likely to report being involved in fighting (Linville & Huebner, 2005). Among sports team 

participants, racial/ethnic minorities are more likely than Whites to report being in a physical 

fight (Taliaferro et al., 2010) or carrying a weapon (Pate et al., 2000; Taliaferro et al., 2010). 

Conversely, sports team participation has some protective benefits with regards to self-directed 
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violence: females who participate on sports teams are about half as likely to report attempting 

suicide (Pate et al., 2000; Taliaferro et al., 2010). 

To date, no studies have examined relationships between sports team participation and 

health-risk behaviors among AHS students. Therefore, the purpose of this study was to (a) 

examine associations over the past decade between sports team participation and health-risk 

behaviors in the following categories among AHS students: substance use, sexual risk-taking, and 

violence involvement; (b) determine whether associations varied by year, gender, and 

race/ethnicity. Data was examined over time to account for environmental changes that may have 

influenced associations, including the substantial growth in alternative education programs in 

Minnesota over the past 25 years (Farris-Berg, 2003) and the evolving culture of youth sports, 

which has become more elitist, competitive, and therefore less accessible over time to youth who 

lack the financial resources or interest in participating in such specialized activities (Fraser-

Thomas, Cote, & Deakin, 2005).  

Methods 

Subjects/Procedures 

Data from the 2001, 2004, 2007, and 2010 Minnesota Student Surveys (MSS) were used 

for this repeated cross-sectional analysis. The MSS is a statewide survey administered jointly 

every three years by the Minnesota Departments of Education, Health, and Human Services to 

students in alternative high schools, traditional schools, and juvenile correctional facilities. The 

present study focused exclusively on data from alternative high schools. Depending on year, 

students answered 121 to 127 questions about a variety of attitudes, experiences, and behaviors. 

Unlike other large-scale adolescent health surveys which employ stratified random sampling 

techniques (e.g., Youth Risk Behavior Survey), the MSS aims to provide a census of all students 

in the state. Therefore, all alternative high schools in Minnesota were invited to participate, and 

all students who were present on the day of the survey were eligible to participate. Opt-out 
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consent was used and participation was voluntary and anonymous. Reasons for not participating 

in the survey included attending a school that did not administer the survey, being absent on the 

day of the survey, or deciding not to participate. Across survey years, 96 to 104 (31%-39%) of all 

alternative high schools in Minnesota participated in the MSS. Student-level participation rates 

were not calculated for important reasons unique to this population of students. First, chronic 

truancy is common among alternative education students so enrollments vary from day to day. 

Second, enrollments in alternative schools fluctuate widely between fall semester (when 

enrollment figures are calculated) and spring semester (when the MSS is conducted), making it 

difficult to determine an accurate student-level participation rate. This secondary data analysis 

was approved by both the University of Minnesota Human Subjects Research Committee and the 

Minnesota Department of Education. 

Measures 

 Relationships between weekly school sports team participation and 14 health-risk 

behaviors in the following categories were examined: substance use, sexual risk-taking, and 

violence involvement (Table 5.1). The independent variable for all models was weekly sports 

team participation. Unlike most epidemiologic studies which assess yearly sports team 

participation, using weekly participation as the cut point assumed a certain level of exposure to 

sports teams was needed for participation to exert any effects on health-risk behaviors. Weekly 

participation was also a common cut point that allowed associations across all four waves to be 

examined, despite changes in questions between the 2004 and 2007 surveys.     

Dependent variables. Table 5.1 presents questions and cut points used to assess the 14 

dependent variables for this study. All questions remained the same across survey years. Six types 

of substance use were examined: cigarette use, alcohol use, binge drinking, marijuana use, 

cocaine use, and polysubstance use. All outcomes except cigarette use and binge drinking were 

dichotomized as 10 or more occasions of use in the past year in order to estimate monthly use. 
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Consistent with previous studies (Grunbaum et al., 2001) cigarette use was dichotomized as 20 or 

more days versus 19 or fewer days to account for high levels of cigarette smoking among AHS 

students. Binge drinking was defined as drinking 5 or more drinks at one time on 10 or more 

occasions during the past year and was created by combining two questions: (a) how many drinks 

the respondent usually consumed in one sitting, and (b) how many occasions the respondent 

drank alcohol in the year preceding the survey. Four outcomes measured sexual risk-taking: ever 

had intercourse, multiple partners, condom nonuse, and partner noncommunication. With the 

exception of ever had intercourse, only students who reported ever having sex (78%-80% across 

survey years) were included in analyses for sexual risk-taking outcomes. Finally, five variables 

tapped into other- and self-directed violence and violence victimization: fighting, gun carrying, 

fighting and gun carrying, and attempted suicide. Because students are often placed in alternative 

high schools for disruptive behavior (Lehr et al., 2009), a higher cut point for fighting (i.e., 3 or 

more times in the past year) was selected to help identify students who may have been involved 

in a fight since coming to the AHS setting.  

Covariates. Age, vigorous physical activity, and adverse childhood experiences were 

included as covariates in all analyses. Age was assessed continuously. Vigorous physical activity, 

defined as participation in activities that caused sweating or heavy breathing for ≥20 minutes on 3 

or more days in the week preceding the survey, was included because previous research suggests 

physical activity is related to sports team participation (Sallis, Prochaska, & Taylor, 1999) and 

inversely related to health-risk behaviors (Pate, Heath, Dowda, & Trost, 1996). Adverse 

childhood experience, including physical abuse, sexual abuse, witness to domestic violence, 

and/or familial substance abuse, was included as a covariate because such experiences are highly 

prevalent among alternative education students and are associated with involvement in health-risk 

behaviors (Buzi et al., 2003; Denny, Fleming, Clark,  & Wall, 2004; Lehr et al., 2009). 
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 Moderating variables. Previous studies suggest gender and racial/ethnic differences 

exist in relationships between sports team participation and health-risk behaviors (Pate et al., 

2000; Taliaferro et al., 2010), Therefore, gender and race/ethnicity were explored as a potential 

moderators of relationships between sports team participation and health risk behaviors among 

alternative high school students. Four categories were created for race/ethnicity: (a) Non-Hispanic 

White, (b) Non-Hispanic African American, (c) Hispanic (including Mexican American or 

Chicano/Chicana and Puerto Rican or other Latin American), and (d) Other (including American 

Indian, Asian American or Pacific Islander, and mixed race/ethnicity). Survey year was also 

assessed as a moderating variable to determine the consistency of associations between weekly 

sports participation and health risk behaviors over the past decade. 

Table 5.1 

Items from the 2001–2010 Minnesota Student Surveys 
_____________________________________________________________________________ 

Weekly School Sports Team Participation 
_____________________________________________________________________________ 

(1) In general, during the last 12 months, how often have you  Weekly vs. non-weekly 
participated in the following activities? …School sports teams  participation 
(2010 & 2007); (2) During the school year, how many hours in  
a typical week do you spend doing the following? …Playing  
sports on a school team (2004 & 2001) 
_____________________________________________________________________________ 
 
Substance Use 
_____________________________________________________________________________ 
 
Cigarette use: During the last 30 days, on how many days did  ≥20 days vs. ≤19 days 
you smoke a cigarette? 
 
Alcohol use: During the last 12 months, on how many occasions  ≥10 occasions vs.  
(if any) have you had alcoholic beverages (beer, wine, wine  ≤9 occasions 
coolers, or liquor) to drink? 
_____________________________________________________________________________ 
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Table 5.1 (Continued) 
_____________________________________________________________________________ 

Substance Use 
_____________________________________________________________________________ 
 
Binge drinking: (1) Alcohol use variable; (2) If you drink  ≥5 drinks at once vs.  
beer/wine/wine coolers/hard liquor, generally, how much  ≤4 drinks at once 
(if any) do you drink at one time? 
 
Marijuana use: During the last 12 months, on how many ≥10 occasions vs.  
occasions (if any) have you used marijuana (bud, weed, pot)  ≤9 occasions 
or hashish (hash, hash oil) 
 
Cocaine use: During the last 12 months, on how many occasions  ≥10 occasions vs.  
(if any) have you used “crack” (cocaine in chunk or rock form)  ≤9 occasions 
or cocaine in any other form 
 
Polysubstance use: (1) Alcohol use; (2) Marijuana use;  ≥2 substances on ≥10  
(3) Cocaine use occasions 
_____________________________________________________________________________ 
 
Sexual Risk-taking 
_____________________________________________________________________________ 
 
Ever had intercourse: Have you ever had sexual intercourse  Yes vs. No 
(‘had sex’)? 
 
Multiple partners: During the last 12 months, with how many  ≥3 partners vs. ≤2 partners 
different male/female partners have you had sexual intercourse 
 
Condom nonuse: The last time you had sexual intercourse, did  No vs. Yes 
you or your partner use a condom? 
 
Partner non-communication: (1) Have you talked with your  Never vs. More than never 
partner(s) about protecting yourselves from getting sexually  
transmitted diseases/HIV/AIDS? (2) Have you talked with  
your partner(s) about preventing pregnancy? 
_____________________________________________________________________________ 
 
Violence Involvement 
_____________________________________________________________________________ 
 
Fighting: During the last 12 months, how often have you hit  ≥3 times vs. ≤2 times 
or beat up another person? 
_____________________________________________________________________________ 
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Table 5.1 (Continued) 
_____________________________________________________________________________ 

Violence Involvement 
_____________________________________________________________________________ 
 
Gun carrying: During the last 30 days, on how many days did  ≥1 day vs. 0 days 
you carry a gun on school property 
 
Fighting and gun carrying: (1) Fighting variable and (2) Gun  Fought on ≥1 day in past 
carrying variable year and carried gun on 
 ≥1 day in past month 
 
Attempted suicide: Have you ever tried to kill yourself? Yes vs. No 
_____________________________________________________________________________ 
 
Data Analysis 

Descriptive statistics were calculated by year for demographic variables, covariates, 

sports team participation, and health-risk behaviors.  Separate logistic regression models, adjusted 

for age, physical activity, and adverse childhood experience, were analyzed for each health-risk 

behavior. Given changes in the growth of alternative education programs in Minnesota and the 

evolving culture of youth sports, two-way interaction terms (sport x year) were added to each 

model to determine whether associations between sports team participation and each health-risk 

behavior varied by year. If interaction terms were significant at p < .01, models were stratified by 

year; otherwise year became a covariate. Three-way interaction terms were also examined to 

determine whether associations varied across years by gender or race/ethnicity. If three-way 

interactions were not significant at p < .01, two-way interactions (sport x gender and sport x 

race/ethnicity) were examined. All final models were therefore adjusted for year and 

race/ethnicity, in addition to other covariates previously mentioned. All sexual risk-taking 

outcomes were automatically stratified by gender due to strong and consistent evidence 

suggesting sports team participation is more protective against sexual risk-taking for females than 

for males (Pate et al., 2000; Sabo et al., 1999; Taliaferro et al., 2010). As discussed below, several 

gender differences emerged. 
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Available case analyses were run for each model, so only students with no missing values 

were included. Across models, 13.5% (carried a gun) to 19.6% (ever had intercourse) of 

respondents were missing data for one or more variables. Incomplete cases were more likely to 

come from respondents who took the MSS in 2010 as well as those who were male and 

racial/ethnic minorities (particularly Black students). Correlations among missing responses for 

each dependent variable were also calculated and were moderately to highly correlated, indicating 

students missing answers for one health-risk behavior likely did not respond to questions about 

other health-risk behaviors. All analyses were conducted using SAS 9.1 (SAS Institute, Cary 

NC).  

Results 

Sample Characteristics 

Table 5.2 presents demographic characteristics for each survey year. Sample sizes ranged 

from 2,847 in 2007 to 4,596 in 2010, for a total of 14,096 AHS students who took the MSS 

between 2001 and 2010. Gender remained consistent across years, ranging from 51% to 54%. 

Mean age also remained consistent, ranging from 16.9 years (range 11-21 years) to 17.1 years 

(range 12-21 years). Samples became progressively more diverse each year: in 2001 28% 

identified as racial/ethnic minorities and this figure increased to 50% by 2010. Over half of each 

sample reported an adverse childhood experience. Free or reduced lunch (FRL), a proxy for 

socioeconomic status, was only assessed in 2007 and 2010 so could not be included in analyses 

but are included here for descriptive purposes. About half of each sample was low-income, as 

indicated by qualifying for FRL. 
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Table 5.2 

Minnesota Student Survey Sample Demographics for Alternative Education Students, 2001–2010 
_____________________________________________________________________________ 

 2001 2004 2007 2010 Total 
 (n=3,332) (n=3,331) (n=2,874) (n=4,856) (n=14,096) 
_____________________________________________________________________________ 

Gender % (n) 

Male 51.1 (1703) 52.9 (1763) 53.8 (1531) 54.2 (2487) 53.1 (7484) 
Female 48.9 (1629) 47.1 (1568) 46.2 (1316) 45.8 (2099) 46.9 (6612) 

Agea Mean (SD) 16.87 (1.34) 17.07 (1.28) 16.96 (1.37) 16.88 (1.45) 16.94 (1.37) 

Race/Ethnicity % (n)  
 

White 72.1 (2384) 65.3 (2153) 55.8 (1575) 49.6 (2248) 59.9 (8360) 
Black   6.1 (202)   8.3 (275) 12.9 (363) 17.0 (768) 11.5 (1608) 
Hispanic   4.7 (155)   6.8 (224)   7.6 (214) 10.9 (493)   7.8 (1086) 
Other 17.1 (564) 19.5 (644) 23.7 (669) 22.5 (1020) 20.8 (2897) 

 
Sports Team 11.8 (379) 12.7 (405)   9.4 (252) 10.0 (428) 11.0 (1464) 
Participation % (n) 
 
Adverse Childhood 57.6 (1819) 55.6 (1697) 53.8 (1403) 51.6 (2131) 54.4 (7050) 
Experience % (n) 

FRL Status % (n) Not available Not available 47.6 (1326) 54.3 (2435) 51.7 (3761) 
_____________________________________________________________________________ 

aRange 11-21 years 

Table 5.3 describes the prevalence of sports team participation by gender and 

race/ethnicity, combined across survey years. From 2001-2010, 11% of AHS students 

participated weekly on school sports teams. Males reported about twice the level of participation 

as females (14% vs. 7%), and Black students (20%) were nearly twice as likely as other 

race/ethnicities to report participation.  

There were no significant sport x year interactions, indicating relationships between 

sports team participation and health-risk behaviors remained consistent over the past decade and 
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could therefore be combined into one analysis. Associations did not differ by race/ethnicity, as 

indicated by no significant sport x race/ethnicity interactions. 

Table 5.3 
 
Prevalence of Sports Team Participation by Demographic Variables Among Alternative High 
School Students 2001–2010 
_____________________________________________________________________________ 
 
 Total % (n) No Sports % (n) Sports % (n) X2 (P-value) 
_____________________________________________________________________________ 
 
Demographics 
 
Gender 
 

Male 53.1 (7484) 85.7 (6013) 14.3 (999) 160.8 (<.0001) 
Female 46.9 (6612) 92.6 (5848)   7.4 (465) 

 
Race/Ethnicity 
 

White 59.9 (8360) 91.4 (7360)   8.7 (697) 175.6 (<.0001) 
Black 11.5 (1608) 79.8 (1112) 20.2 (282) 
Hispanic   7.8 (1086) 87.6 (887) 12.4 (126) 
Other 20.8 (2897) 87.5 (2409) 12.5 (344) 

_____________________________________________________________________________ 
 
Substance Use 

Table 5.4 presents unadjusted prevalence estimates, by gender, for substance use 

outcomes. Males participating on sports teams experienced more protective benefits than females. 

With the exception of cocaine use, males participating on sports teams were significantly less 

likely than nonparticipants to report all substance use behaviors (p <.0001). For example, whereas 

nearly half of males not participating on sports teams reported smoking cigarettes on 20 or more 

days during the past month, drinking alcohol, and smoking marijuana, about one-third of male 

participating weekly on sports teams reported these behaviors. Among females, sports team 

participation only protected against cigarette use: 36% of sports team participants reported 

smoking cigarettes on 20 or more days in the last month as compared to 51% of nonparticipants. 
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Table 5.4 

Prevalence of Substance Use by Sports Team Participation and Gender Among Alternative 
Education Students, 2001–2010 
_____________________________________________________________________________ 

 Total % (n) No sports % (n) Sports % (n) X2 (p-value) 
_____________________________________________________________________________ 

Cigarette usea 

Male 47.7 (3053) 50.3 (2765) 32.2 (288) 100.8 (<.0001) 
Female 50.0 (2941) 51.1 (2786) 36.0 (155)   36.5 (<.0001) 

Alcohol useb 

Male 43.1 (2731) 44.5 (2437) 33.8 (294) 35.0 (<.0001) 
Female 37.0 (2168) 37.1 (2020) 35.4 (148)     .46 (.50) 

Binge drinkingc 

Male 32.7 (2086) 33.9 (1865) 25.2 (221) 23.4 (<.0001) 
Female 21.4 (1258) 21.4 (1172) 20.5 (86)     .24 (.62) 

Marijuana useb 

Male 46.0 (2923) 48.0 (2634) 33.1 (289) 67.6 (<.0001) 
Female 38.0 (2227) 38.3 (2090) 32.8 (137)   5.1 (.02) 

Cocaine useb 

Male   5.1 (315)   5.1 (273)   4.9 (42)     .05 (.82) 
Female   4.3 (248)   4.4 (235)   3.2 (13)   1.4 (.24) 

Polysubstance used 

Male 30.3 (1972) 31.7 (1776) 21.5 (194) 38.1 (<.0001) 
Female 24.4 (1464) 24.6 (1369) 21.8 (95)   1.7 (.19) 

_____________________________________________________________________________ 

a On ≥20 of the 30 days preceding the survey 
b On ≥10 occasions during the 12 months preceding the survey 
c Drank  ≥5 drinks at one time on  ≥10 occasions during the 12 months preceding the survey 
d Used ≥2 of following substances on ≥10 occasions during 12 months preceding the survey: 
alcohol, marijuana, cocaine 
 

Table 5.5 presents substance use results from the final adjusted models. After adjusting 

for covariates, significant protective associations remained for both genders with regards to 
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cigarette use (OR= 0.57, 99% CI= 0.47, 0.67). Gender differences remained for most other 

substance use outcomes. Male sports participants were significantly less likely than 

nonparticipants to use alcohol (OR= 0.71, 99% CI= 0.57, 0.87), binge drink (OR= 0.73, 99% CI= 

0.58, 0.91), smoke marijuana (OR= 0.58, 99% CI= 0.47, 0.72), and use multiple substances (OR= 

0.65, 99% CI= 0.52, 0.83). No differences were found between female sports participants and 

nonparticipants for these outcomes.  
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Table 5.5 

Final Adjusted Models for Relationships Between Weekly Sports Team Participation and 
Substance Use 
_____________________________________________________________________________ 

Behavior Interaction OR (99% CI) 
_____________________________________________________________________________ 

Cigarette usea No interaction 0.57 (0.47, 0.67) 

Alcohol useb Sport x gender 

  Males 0.71 (0.57, 0.87) 
  Females 1.13 (0.84, 1.51) 

Binge drinkingc Sport x gender 

  Males 0.73 (0.58, 0.91) 
  Females 1.11 (0.79, 1.56) 

Marijuana useb Sport x gender 

  Males 0.58 (0.47, 0.72) 
  Females 0.86 (0.64, 1.15) 

Cocaine useb No interaction 0.96 (0.65, 1.40) 

Polysubstance used Sport x gender 

  Males 0.65 (0.52, 0.83) 
  Females 1.01 (0.73, 1.40) 
_____________________________________________________________________________ 

Note. Sample sizes for substance use models range from 11,414-11,735 due to missing data. All 
models adjusted for age, vigorous physical activity, adverse childhood experiences, year, and 
race/ethnicity. Cigarette use also adjusted for gender. OR ≤ 1 means sports team participation is a 
protective factor; OR ≥ 1 means sports team participation is a risk factor 
a On ≥20 of the 30 days preceding the survey 
b On ≥10 occasions during the 12 months preceding the survey 
c Drank  ≥5 drinks at one time on  ≥10 occasions during the 12 months preceding the survey 
d Used ≥2 of following substances on ≥10 occasions during 12 months preceding the survey: 
alcohol, marijuana, cocaine 
 
Sexual Risk-taking 

 Unadjusted prevalence estimates for sexual risk-taking behaviors are presented in Table 

5.6. Both males and females playing on school sports teams were less likely than nonparticipants 
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to report ever having intercourse (males: 71% vs. 75%, p = .01; females: 77% vs. 85%, p <.0001). 

Like substance use outcomes, statistically significant differences emerged for males but not 

females for the remaining sexual risk-taking outcomes. Among sexually active males, sports 

participants were more likely than nonparticipants to report multiple partners (42% vs. 33%, p 

<.0001) but also more likely to protect themselves against STIs as evidenced by lower prevalence 

estimates for unprotected sex (condom nonuse: 35% vs. 45%, p <.0001) and not talking with 

partners about prevention of STIs or pregnancy (16% vs. 21%, p =.005). No differences existed 

for females across these outcomes.  
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Table 5.6 

Prevalence of Sexual Risk Behaviors by Sports Team Participation and Gender Among 
Alternative Education Students, 2001–2010 
_____________________________________________________________________________ 

 Total % (n) No sports % (n) Sports % (n) X2 (P-value) 
_____________________________________________________________________________ 

Ever had intercoursea 

Male 74.4 (4560) 74.9 (3966) 71.0 (594)   6.0 (.01) 
Female 84.6 (4838) 85.2 (4528) 76.5 (310) 21.8 (<.0001) 

Multiple partnersb 

Male 33.8 (1535) 32.6 (1288) 41.8 (247) 19.2 (<.0001) 
Female 20.4 (984) 20.2 (914) 22.8 (70)   1.1 (.28) 

Condom non-usec 

Male 43.7 (1960) 44.9 (1750) 35.3 (210) 18.3 (<.0001) 
Female 59.9 (2900) 60.2 (2723) 55.8 (177)   2.3 (.13) 

Partner non-communicationd 

Male 20.0 (897) 20.7 (806) 15.7 (91)   8.0 (.005) 
Female 12.0 (568) 11.9 (529) 13.1 (39)     .38 (.53) 

_____________________________________________________________________________ 

a Ever in lifetime 
b Three or more sexual partners (male and/or female) in the 12 months preceding the survey, 
among sexually active students 
c Did not use a condom during last sexual intercourse, among currently sexually active students 
d Never discuss STD or pregnancy prevention with any partners, among sexually active students 

In the final adjusted models (Table 5.7), protective associations of sports team 

participation remained only for lifetime history of intercourse among females (OR= 0.69, 99% 

CI= 0.49, 0.97) and condom nonuse among males (OR= 0.77, 99% CI= 0.61, 0.99).   
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Table 5.7 

Final Adjusted Models for Relationships Between Weekly Sports Team Participation and Sexual 
Risk Behaviors 
_____________________________________________________________________________ 

Behavior Interaction OR (99% CI) 
_____________________________________________________________________________ 

Ever had intercoursea Sport x gender 

 Males 0.92 (0.73, 1.16) 
 Females 0.69 (0.49, 0.97) 

Multiple partnersb Sport x gender 

 Males 1.26 (1.0, 1.6) 
 Females 0.98 (0.70, 1.37) 

Condom usec Sport x gender 

 Males 0.77 (0.61, 0.99) 
 Females 0.93 (0.68, 1.27) 

Partner non-communicationd Sport x gender 

 Males 0.96 (0.75, 1.23) 
 Females 1.10 (0.78, 1.54) 
_____________________________________________________________________________ 

Note. Among sexually active students (n = 11,334; sample size ranges from 8,949-8,984).All 
models adjusted for age, vigorous physical activity, adverse childhood experiences, year, and 
race/ethnicity. OR ≤ 1 means sports team participation is a protective factor; OR ≥ 1 means sports 
team participation is a risk factor 
a Ever in lifetime 
b Three or more sexual partners (male and/or female) in the 12 months preceding the survey, 
among sexually active youth 
c Did not use a condom during last sexual intercourse, among currently sexually active students 
d Never discuss STD or pregnancy prevention with any partners, among sexually active youth 

Violence Involvement 

Contrary to findings suggesting sports team participation protected against substance use 

and sexual risk-taking outcomes, sports team participation was a risk factor for all violence 

involvement except attempting suicide. As seen in Table 5.8, males reported higher levels of 

violence involvement than females for all outcomes except attempted suicide. For example, 
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among males, 25% of sports participants reported fighting three or more times in the past year, 

versus 21% of nonparticipants (p =.001). Female sports participants were also more likely than 

nonparticipants to report fighting (17% vs. 11%, p =.0007), but reported overall lower levels than 

males. Over one quarter of females (29%) and 15% of males reported ever attempting suicide; 

however, no significant differences existed between sports participants and non-participants. 

Table 5.8 

Prevalence of Violence Involvement by Sports Team Participation and Gender Among Alternative 
Education Students, 2001–2010 
_____________________________________________________________________________ 

 Total % (n) No sports % (n) Sports % (n) X2 (P-value) 
_____________________________________________________________________________ 

Fightinga 

Male 21.4 (1411) 20.8 (1177) 25.4 (234) 10.3 (.001) 
Female 11.6 (700) 11.2 (627) 16.6 (73) 11.6 (.0007) 

Gun carryingb 

Male   6.7 (465)   6.0 (359) 10.8 (106) 30.9 (<.0001) 
Female   1.3 (83)   1.1 (61)   4.8 (22) 45.4 (<.0001) 

Fighting and gun carryingc 

Male   5.1 (331)   4.6 (258)   8.1 (73) 19.6 (<.0001) 
Female   0.9 (56)   0.8 (42)   3.2 (14) 26.4 (<.0001) 

Attempted suicided 

Male 14.3 (939) 14.2 (803) 15.0 (136)     .42 (.52) 
Female 28.5 (1723) 28.5 (1596) 29.1 (127)     .07 (.78) 

_____________________________________________________________________________ 

a On ≥3 occasions during the 12 months preceding the survey 
b On ≥1 occasions during the 12 months preceding the survey 
c Fought on ≥1 occasions in the 12 months preceding the survey and carried a gun on ≥1 days 
during the 30 days preceding the survey  
d Ever in lifetime 

Results from the final adjusted models suggest sports team participation remained a risk 

factor for gun carrying and the combination of fighting and carrying a gun (Table 5.9), As 
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compared to nonparticipants, students participating on school sports teams were 1.83 times more 

likely to report carrying a gun (99% CI= 1.34, 2.51) and 1.69 times more likely to report both 

fighting and carrying a gun (99% CI= 1.19, 2.41).  

Table 5.9 

Final Adjusted Models for Relationship Between Weekly Sports Team Participation and Violence 
Involvement 
_____________________________________________________________________________ 

Behavior Interaction OR (99% CI) 
_____________________________________________________________________________ 

Fightinga No interaction 1.14 (0.93, 1.38) 

Gun Carryingb Sport x gender 

 Totalc 1.83 (1.34, 2.51) 

Fighting and Gun Carryingd Sport x gender 

 Totalc 1.69 (1.19, 2.41) 

Attempted suicidee No interaction 1.09 (0.89, 1.34) 
_____________________________________________________________________________ 

Note. Sample sizes for violence involvement models range from 11,414–12,194 due to missing 
data. All models adjusted for age, vigorous physical activity, adverse childhood experiences, 
year, race/ethnicity, and gender. OR ≤ 1 means sports team participation is a protective factor; 
OR ≥ 1 means sports team participation is a risk factor. 
a On ≥3 occasions during the 12 months preceding the survey 
b On ≥1 occasions during the 12 months preceding the survey 
c Samples not stratified, despite significant interaction terms, due to small cell sizes 
d Fought on ≥1 occasions in the 12 months preceding the survey and carried a gun on ≥1 days 
during the 30 days preceding the survey  
e Ever in lifetime 
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Discussion 

Little is known about relationships between sports team participation and health-risk 

behaviors among samples of adolescents at high risk for negative health outcomes, such as 

students attending alternative high schools. Using a statewide cross-sectional multi-wave dataset, 

findings showed consistently low engagement on school sports teams among AHS students 

(about 10% each year), with males reporting more participation than females across all four 

waves of data. Much like previous studies which have produced mixed findings among nationally 

representative samples of adolescents, data from the current study produced mixed results to 

support whether sports team participation protects against health-risk behaviors. Associations 

remained consistent over time and by race/ethnicity, but varied somewhat by gender. Among 

males, sports team participation was a protective factor for 6 outcomes, a risk factor for 2 

outcomes, and neither a risk or protective factor for 6 outcomes.  Among females, sports team 

participation was a protective factor for 2 outcomes, a risk factor for 2 outcomes, and neither a 

risk or protective factor for 10 outcomes. 

The most significant finding pertains to inverse relationships between sports team 

participation and substance use outcomes, particularly among males. Inverse associations 

between sports team participation and cigarette use were consistent with previous findings (e.g., 

Taliaferro et al., 2010). Inconsistent with existing evidence (e.g., Terry-McElrath et al., 2011, 

Taliaferro et al., 2010), findings from the current study suggest males participating on sports 

teams were significantly less likely to report using alcohol (including binge drinking), marijuana, 

and multiple substances. For example, males who played on sports teams had a 42% reduction in 

the odds of using marijuana. These protective associations across substance use categories are 

particularly promising given the very high prevalence of substance use among AHS students 

(Grunbaum et al., 2001). Given the importance of peer relationships during adolescence 

(Steinberg & Morris, 2001), the positive social status of adolescents who play sports (Petitpas et 
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al., 2005) and the influence of peers and close friends on adolescent behaviors (Jaccard, Blanton, 

& Dodge, 2005), AHS students who play on sports teams should be considered as a potentially 

untapped source of peer support for interventions aimed at reducing substance use (e.g., smoking 

cessation programs) among AHS students. 

Protective associations were also found between sports team participation and sexual 

risk-taking behaviors. Females who played on sports teams had a 31% reduction in the odds of 

ever having sexual intercourse. Sexually active male sports team participants were more likely to 

report using condoms, as indicated by a 23% reduced odds of not using a condom at last 

intercourse. These findings were consistent with results from previous studies (e.g., Pate et al., 

2000; Taliaferro et al., 2010; Sabo et al., 1999) and indicate a need for future studies to elucidate 

these protective mechanisms.  

Consistent with other studies (Pate et al., 2000; Taliaferro et al., 2010), findings from the 

current study suggest sports team participation may be a risk factor for certain violence 

involvement outcomes. Specifically, AHS students who participated on sports teams were nearly 

twice as likely to report carrying a gun on school property and 1.69 times more likely to report 

both being in a physical fight in the past year and carrying a gun in the past month. These 

findings are particularly alarming, considering the U.S. has the highest rate of firearm deaths 

among young people in the industrialized world (IOM & NRC, 2011). Current findings indicate a 

need for further study and intervention with AHS students who play on sports teams in order to 

reduce their risk of experiencing gun-related injuries and fatalities.  

Strengths and Limitations 

Results from this study should be interpreted with caution due to several methodological 

limitations. First, the inability to determine student-level participation rates may limit the ability 

to generalize findings to AHS students in Minnesota. Although school-level participation rates 

were low, they were comparable to other studies of alternative high school students using 
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convenience samples (as opposed to the census approach used with the MSS) which also reported 

high student-level participation rates (i.e., 80% [Weller et al., 1999]). Aiding to the 

generalizability of current study findings is that student samples for 2007 and 2010 had similar 

demographic compositions as statewide enrollment data for alternative education programs 

published by the Minnesota Department of Education for the 2006-07 and 2009-10 school years. 

Second, questions measuring sports team participation were limited in important ways. 

Assessing sports team participation with a single item precluded assessment of contextual factors 

that might influence health-risk behaviors.  Variations in the sports team participation question 

across survey years represent a limitation as well as a strength. The change in the question 

between the 2004 and 2007 MSS may have limited the ability to assess how rates of participation 

have evolved over time but should not greatly affect the ability to assess changes in associations, 

which was the primary aim of the study. Conversely, using a common cut point across surveys 

(i.e., weekly participation) meant students had to report a higher level of participation to be 

classified as sports team participants than youth in previous large-scale studies, where 

participating 1-2 times a year could be classified as participation. 

Additional limitations include the inability to make causal inferences due to the cross-

sectional nature of the data, self-selection bias, and large amounts of missing data. Available case 

analyses resulted in over 10% missing data from each model. Missing cases were more likely to 

come from respondents to the 2010 MSS, males, and racial/ethnic minorities, but practical 

differences may be minimal due to the large sample size.  

This study also has several strengths. While most studies have examined sports team 

participation and health-risk behaviors among nationally representative samples or predominantly 

White, middle class samples, this study contributes important insights into how such relationships 

compare for adolescents facing significant adversities. In addition, examining the past 10 years of 

MSS data provides insight into how associations have evolved among a population of adolescents 
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underrepresented in the literature. Finally, weekly participation was a novel, stricter cut point than 

what has been used in previous large-scale studies and assumes a certain level of exposure to 

sports team participation is needed for there to be any influence on health-risk behaviors.   

Implications 

High levels of involvement in health-risk behaviors, such as those found among AHS 

students, carry clear personal and public health consequences (e.g., cardiovascular disease, 

unplanned pregnancy and generational poverty). Subsequently, there is great need to identify 

what works to protect adolescents vulnerable to such outcomes and how such protective factors 

operate to promote resilience among high-risk youth. Sports team participation is a popular 

activity in which adolescents willingly engage (Petitpas et al., 2005). Its inherent potential for 

building interpersonal (e.g., teamwork, conflict management) and intrapersonal skills (e.g., self-

confidence), which are now well-understood by healthy youth development researchers to protect 

against involvement in health-risk behaviors (Resnick, 2000), make the sports team environment 

ripe with opportunity for health promotion among high-risk youth.  

Yet, the current study found AHS students were much less likely than their peers in 

traditional high schools to participate in sports. Further study is warranted to understand why 

participation is so low, how more AHS students can be engaged in sports team participation, and 

how the sporting experience can be deliberately shaped to promote healthy behaviors rather than 

risky ones. Existing research infrastructures could be used to advance knowledge about how 

sports team participation influences involvement in health-risk behaviors. For example, branching 

questions could be added to surveys such as the MSS or YRBS for respondents who report 

participating on sports teams in the past year. Such questions could assess more in-depth 

contextual factors that may influence relationships, such as the frequency of participation, types 

of sports teams, relationships with coaches and teammates, values emphasized by the sports 

program (e.g., competitiveness vs. skill development), and perceptions of involvement in health-
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risk behaviors among teammates. Importantly, more emphasis needs to be placed on studying the 

effects of sports team participation among populations of high-risk adolescents, such as AHS 

students. Other populations might include inner city youth, homeless youth, or immigrant/refugee 

youth. Research designs should be as rigorous as possible (e.g., longitudinal or group randomized 

trial designs, maximizing participation rates) while acknowledging the challenges of working 

with particularly vulnerable and/or mobile populations of adolescents.      

In conclusion, several significant associations between sports team participation and 

health-risk behaviors were discovered in the current study, indicating sports team participation 

may serve as a protective factor and risk factor for certain outcomes among certain groups of 

AHS students. Further investigation is warranted to understand how to sports team participation 

can be used as a vehicle for health promotion among this population of high risk adolescents. 
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Chapter 6: Manuscript Three 

Title: Studying the playbook: Mediating variables in relationships between sports team 

participation and health-risk behaviors among alternative high school students 

Karen E. Johnson, PhD(c), BS, BA, RNa 

Linda H. Bearinger, PhD, RN, FAAN, FSAHMa, b  

Marla E. Eisenberg, Sc.D, MPHb 

Jayne A. Fulkerson, PhDa  

Elizabeth A. Lando-King, PhD, RNb 

Renee E. Sieving, PhD, RN, FSAHMa, b 

a University of Minnesota, School of Nursing 

b University of Minnesota, School of Medicine, Department of Pediatrics, Division of Adolescent 

Health and Medicine   

Purpose. To assess measures of social connectedness and emotional distress as mediating 

variables in relationships between sports team participation and two types of health-risk 

behaviors, substance use and sexual risk-taking, among alternative high school students in 

Minnesota.  

Methods. Using data from the 2010 Minnesota Student Survey for alternative schools (n 

= 4,586), logistic regression-based path analytic frameworks, adjusted for demographic variables, 

were used to simultaneously estimate indirect effects of school connectedness, adult 

connectedness, friend connectedness, and emotional distress for each substance use and sexual 

risk-taking outcome.   

Results. Measures of social connectedness mediated relationships between sports team 

participation and a variety of substance use and sexual risk-taking outcomes. Emotional distress 

did not mediate such relationships. School connectedness and adult connectedness contributed to 
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protective associations while friend connectedness had opposite effects, possibly diminishing the 

strength of sports team participation’s association with each outcome.  

Conclusion. Findings highlight the importance of deliberately creating sporting 

environments that promote connectedness to prosocial adults, peers, and institutions in order to 

promote healthy behaviors among high-risk adolescents. Measures more specific to sports team 

participation, rather than global measures of social support used in the current study, would 

strengthen further research examining potential benefits of sports team participation.  

Recognizing the effectiveness of promoting youth development in order to prevent major 

public health problems that have their roots in adolescence (e.g., unplanned pregnancy, tobacco 

and other substance use), Healthy People 2020 calls for a 10% increase by the end of this decade 

in the number of adolescents engaged in extracurricular activities and connected to an adult with 

whom they can discuss serious problems (U.S. Department of Health and Human Services, 2012). 

Youth development approaches to health promotion fit within a resilience paradigm, emphasizing 

the importance of protective factors in buffering risk factors faced by adolescents. Substance use 

and risky sexual behavior often co-occur, with poverty, family conflict, family substance use, 

school failure, spending time with substance-using or sexually active peers, and emotional 

distress representing important risk factors for involvement in one or both types of behavior 

(Hawkins, Catalano, & Miller, 1992; Kirby, Lepore, & Ryan, 2005). Meanwhile, protective 

factors known to buffer risks and prevent a wide range of health-risk behaviors across diverse 

populations of adolescents include connectedness to parents and extrafamilial adults, 

connectedness to friends who model prosocial behaviors, peer norms that support safe sex 

practices or abstaining from substance use, feeling connected to school, and involvement in 

extracurricular activities that promote social competence, problem-solving skills, autonomy, and 

a sense of purpose and future (Kirby et al., 2005; Resnick, 2000) 
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From Greek and Mayan times to the present day, society has valued sports as an activity 

that can develop life skills that enable success on and off the field (Petitpas, Cornelius, Van 

Raalte, & Jones 2005). With nearly 60% of U.S. high school students participating in sports in 

2009 (Centers for Disease Control and Prevention [CDC], 2009), the sports team environment 

provides an ideal context for engaging adolescents in an activity that can foster external (e.g., 

supportive relationships with adult coaches) and internal assets (e.g., self-confidence) which 

promote youth development and build resilience. Evidence suggests resilient adolescents, or those 

who successfully overcome adversity and avoid negative outcomes (Fergus & Zimmerman, 

2005), are less likely to participate in risky behaviors such as substance use or unsafe sex (Bernat 

& Resnick, 2006; Resnick, 2000). Therefore venues such as the sports team environment are ripe 

with opportunity for fostering resilience and, by extension, health promotion and risk reduction.   

Sports Team Participation as a Protective Factor 

Due to its inherent physical activity component (and resulting physiological benefits), 

sports team participation has long been of interest to practitioners and researchers as a venue for 

obesity prevention (Alfano, Klesges, Murray, Beech, & McClanahan, 2002; Nelson, Stovitz, 

Thomas, LaVoi, Bauer, & Neumark-Sztainer, 2011). Evidence also suggests adolescents 

participating on sports teams experience fewer depressive symptoms than those not participating 

in sports (Johnson & Taliaferro, 2011). The impact of sports team participation on outcomes such 

as adolescent substance use and sexual risk-taking is less straightforward, because the same 

complex network of individual, family, peer, and school contexts that broadly influence 

adolescent behavior both positively and negatively are also at play in the sporting environment. 

The context of sports team participation, including what values are emphasized (e.g., winning, 

self-improvement, having fun), relationships between coaches and athletes, team dynamics, and 

quality of parental and family support interact with a young person’s internal resources to 

determine whether “sport builds character or character disorders” (Petitpas et al., 2005). 
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Therefore, while sports team participation has some physiological benefits and great potential to 

foster resilience and positive health outcomes, it has no inherent psychosocial benefits (Bailey, 

2006; Danish, Forneris, & Wallace, 2005; Fraser-Thomas, Côté, & Deakin, 2005; Petitpas et al., 

2005). Sports participation must be deliberately shaped into an experience that fosters known 

protective factors that prevent substance use and risky sexual behavior, such as connectedness to 

caring adults and prosocial peers.  

Evidence regarding the protective benefits of sports team participation is mixed. 

Adolescents who participate on sports teams are less likely to smoke cigarettes (Barnes, 2007; 

Pate, Trost, Levin, & Dowda, 2000; Taliaferro, Rienzo, & Donovan, 2010). However, no clear 

consensus exists for whether sports team participation protects against the use of alcohol or illicit 

substances such as marijuana and cocaine (Melnick, Miller, Sabo, Farrell, & Barnes, 2001; Terry-

McElrath, 2011; Pate et al., 2000; Taliaferro, Rienzo, & Donovan, 2010). Evidence also varies 

regarding relationships between sports team and risky sexual behavior, such as lifetime history of 

intercourse, frequency of intercourse, number of partners, and condom nonuse (Pate et al., 2000; 

(Taliaferro, Rienzo, & Donovan, 2010). For example, female sports participants generally 

experience more benefits than males with regards to being protected against lifetime history of 

intercourse, condom nonuse, and multiple partners (Taliaferro et al., 2010; Pate et al., 2000; Sabo, 

Miller, Farrell, Melnick, & Barnes, 1999).These inconsistent findings underscore the need to 

move beyond “black box” epidemiology, where precursors and outcomes are known but the 

process of how behavior is influenced is unknown, in order to understand the mechanisms 

mediating such relationships. Yet few studies have examined whether external and internal 

attributes known to promote resilience and prevent against risky behavior mediate relationships 

between sports team participation and substance use or sexual risk-taking. Such research would 

provide additional insight into the mixed findings reported in the literature.  
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Mediating variables between sports team participation and health-risk behaviors. 

Evidence suggests schools, peers, families, and mental well-being indirectly influence whether 

adolescents who play sports are more or less likely to engage in health-risk behaviors. For 

example, Mays et al. (2010) found sports participants perceived greater levels of alcohol use 

among their peers and subsequently were more likely to consume alcohol themselves. Several 

studies have shown how social support mediated relationships between sports team participation 

and depression among nationally representative samples of high school (Babiss & Gangwisch, 

2009) and college students (Taliaferro, Rienzo, Miller, Pigg, & Dodd, 2010). Taylor and Turek 

(2010) found that school adjustment, self-esteem, and peer substance use mediated protective 

relationships between sports team participation and substance use for urban African American 

females as well.  

Alternative High School Students 

Little is known about relationships between sports team participation and health-risk 

behaviors among populations of adolescents at high risk for involvement in these behaviors, or 

how such relationships operate. Students attending alternative high schools (AHS) are at-risk for 

school failure and represent such a population of adolescents. About 160,000 students enroll in 

alternative education programs in Minnesota each year, most of whom attend their traditional 

schools during the day and participate in extended-time or targeted services programs (e.g., after 

school programs) for credit recovery (Farris-Berg & Schroeder, 2003; Minnesota Office of the 

Revisor of Statutes, 2011). The present study sample is drawn from the approximately 13,000 

AHS students who enrolled in full-day alternative education programs in Minnesota during the 

2009-10 school year (Minnesota Office of the Revisor of Statutes, 2011; Minnesota Department 

of Education, 2012).  

As compared to students in traditional high schools, AHS students are disproportionately 

older, racial/ethnic minority, low-income, and at-risk for academic failure due to reasons such as 
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chronic truancy, suspension or expulsion, and falling behind on credits (Lehr, Tan, & Ysseldyke, 

2009). Academic troubles faced by AHS students often stem from chronic stressors and adversity 

such as abuse, homelessness, and family members with chemical dependency issues (Johnson & 

Taliaferro, 2011; Lehr, Moreau, Lange, & Lanners, 2004;  Lehr et al., 2009). Students in 

alternative high schools find a more personalized and supportive learning environment, with 

smaller class sizes, one-on-one interaction with teachers, and flexible scheduling (Lehr et al., 

2009).  

Minnesota statutes mandate that AHS students be given access to regular programs and 

services in their district, including the opportunity to participate on school sports teams (Farris-

Berg & Schroeder, 2003). Yet very few AHS students participate on school sports teams. In 2007, 

25% of AHS students in Minnesota played on a school sports team, as compared to 54% of 

traditional high school students (Johnson, 2010a). To date, only one published study reports 

correlates of sports team participation among AHS students. Johnson, Kubik, and McMorris 

(2011) found that compared to AHS students not playing on sports teams, AHS students 

participating on sports teams reported higher levels of support from school staff, parents, and 

peers. 

AHS students report high levels of substance use (Arcan, Kubik, Fulkerson, Hannan, & 

Story, 2011; Brener & Wilson, 2001;  Grunbaum, Lowry, & Kann, 2001; Ritt-Olson et al., 2004) 

and risky sexual behavior (Buzi et al., 2003a), especially as compared to their peers in traditional 

high schools (Grunbaum et al., 2001; Johnson, 2010b). Yet, few existing studies have examined 

what protects against substance use or sexual risk-taking among AHS students (Johnson & 

Taliaferro, 2012). Available evidence suggests family caring or connectedness protects against 

marijuana use (Grunbaum et al., 2000)) and a variety of sexual risk-taking behaviors (Grunbaum 

et al., 2000). AHS students whose friends use alcohol or drugs report higher levels of alcohol and 

drug use themselves (Rohrbach, Sussman, Dent, & Sun, 2005), indicating peer norms influence 
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substance use and can influence substance use positively or negatively. Finally, depressive 

symptoms are inversely related to marijuana use among AHS students (Grunbaum et al., 2000).  

Studies exploring the role of protective factors among AHS students are lacking, as are 

studies examining indictors of social support and mental well-being as potential mediating 

variables between sports team participation and substance use or sexual risk-taking. The present 

study used a resiliency framework to explore whether sports team participation protected against 

substance use and risky sexual behavior among alternative high school students in Minnesota 

during the 2009-10 school year. Known protective and risk factors for involvement in health-risk 

behaviors, including school connectedness, adult connectedness, friend connectedness, and 

emotional distress, were explored as potential mediating mechanisms through which sports 

participation was or was not related to involvement in selected outcomes.  

Methods 

Subjects/Procedures 

Data from the 2010 Minnesota Student Survey (MSS) for alternative schools (n= 4,586) 

were used for the current study. Administered jointly every three years by the Minnesota 

Departments of Education, Health, and Human Services, the MSS is a statewide survey taken by 

students in alternative high schools, traditional schools, and juvenile correctional facilities. The 

present study examined data only from alternative high schools. The 2010 MSS consisted of 127 

questions assessing a range of attitudes, experiences, and behaviors, including those related to the 

present study. The MSS is different from other large-scale adolescent health surveys (e.g., Youth 

Risk Behavior Survey) in that it uses a census approach rather than stratified random sampling.  

All alternative high schools in Minnesota were invited to participate. All students who were 

present on the day of the survey were eligible to participate and were informed that participation 

was anonymous and voluntary. Those who did not want to participate could opt out. Reasons for 

not participating in the survey included attending a school that did not administer the survey, 
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being absent on the day of the survey, or deciding not to participate. Of the 323 alternative high 

schools in Minnesota, 103 (32%) participated. Characteristics unique to the AHS population, such 

as chronic truancy and rapid fluctuations in enrollment, precluded determination of a student-

level participation rate. Both the University of Minnesota Human Subjects Research Committee 

and the Minnesota Department of Education approved this secondary data analysis.  

Measures 

 Independent variable. Sports team participation was assessed with the following 

question: “In general, during the last 12 months, how often have you participated in the following 

activities? (…School sports teams).” Response options ranged from “Every day” to “Never,” and 

also included the option “Not available in my community.” While most epidemiologic studies 

dichotomize sports team participation into any participation in the last year versus no 

participation, a higher cut-point of weekly participation versus nonweekly participation was 

selected for the current study. Given the resiliency framework guiding the study, weekly 

participation was a more meaningful cut point than yearly participation, as duration and intensity 

are important components in determining whether a program will provide protective benefits to 

participants (Bernat & Resnick, 2006).   

 Dependent variables. Six substance use outcomes were examined: cigarette use, alcohol 

use, binge drinking, marijuana use, other drug use, and polysubstance use. The question 

assessing other drug use included cocaine/crack, heroin, prescription drugs, stimulants, 

methamphetamine, ecstasy, LSD, and sniffing gasses/spray paint. Polysubstance use was defined 

as using 2 or more of the following substances: alcohol, marijuana, or other drugs.  Alcohol use, 

marijuana use, other drug use, and polysubstance use were each assessed over the past month, 

with response options ranging from “0 days” to “All 30 days.” With the exception of cigarette 

use, which was dichotomized as “20 or more days” verse 19 or fewer days,” each outcome was 
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dichotomized as “any use” versus “no use.” Binge drinking was defined as consuming 5 or more 

drinks on 10 or more occasions in the past year.  

Four sexual risk-taking outcomes were assessed: lifetime history of intercourse, multiple 

partners, condom nonuse, and partner non-communication. Only those answering “yes” to 

lifetime history of intercourse (n= 3,514) were included in analyses for the remaining three sexual 

risk-taking outcomes. Multiple partners was dichotomized as “3 or more partners” versus “2 or 

fewer partners,” and was assessed by combining two items asking how many male and female 

sexual partners the respondent had in the past 12 months. Condom nonuse assessed whether a 

condom was used at last intercourse (“yes” versus “no”). Partner non-communication was 

assessed by combining two questions asking whether the following were discussed with each 

partner: (a) pregnancy prevention, and (b) prevention of sexually transmitted infections (STIs), 

including HIV/AIDS. Responses were dichotomized as “never discussed pregnancy or STI 

prevention with any partners” versus “discussed pregnancy or STI prevention with some/all 

partners.” 

Mediating variables. Four mediating variables were assessed: school connectedness, 

adult connectedness, friend connectedness, and emotional distress. Excluded from all 

multivariate models were cases for which responses were missing for any item in a multi-item 

scale, ranging from 330 (7%) missing cases for friend connectedness to 653 (14%) cases for adult 

connectedness.  

Four items measured school connectedness: feelings towards going to school, perceptions 

of how much teachers are interested and respectful towards students, and how much teachers 

care.  All items had five response options: feelings towards going to school ranged from “I like 

school very much” to “I hate school,” both teacher interest and respect ranged from “All” to 

“None,” and teacher caring ranged from “Very much” to “Not at all.”  The total score was the 
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average of the four items, ranging from 1 to 5 (mean = 3.39), with higher scores indicating higher 

levels of school connectedness. Cronbach’s alpha was 0.70.   

Adult connectedness was assessed with a four-item scale. Questions assessed how much 

respondents felt the following adults cared about them: parents, other adult relatives, adults in the 

community, and religious or spiritual leaders. All response options ranged from “Very much” to 

“Not at all.” This broader measure of adult connectedness was chosen over more traditionally 

used measures of family connectedness because many AHS students face family-level challenges 

(e.g., single parent household, parent with chemical dependency) and may therefore feel more 

connected to adults outside the family (Farris-Berg et al., 2003; Lehr et al., 2009). Mean scores 

ranging from 1 to 5 were calculated (mean = 3.32), with higher scores indicating higher levels of 

adult connectedness. Cronbach’s alpha was 0.70.  

Friend connectedness was assessed with the following item: “How much do you feel 

friends care about you?” Five response options were available, from “Not at all” to “Very much.” 

Scores ranged from 1 to 5 (mean = 3.73), with higher scores indicating higher levels of friend 

connectedness. 

Emotional distress was assessed with a four-item scale. Questions and five response 

options assessed how much respondents felt: (1) stressed or pressured (“Yes, almost more than I 

could take,” to “No”); (2) sad (“All of the time” to “None of the time”); (3) discouraged or 

hopeless (“Extremely so, to the point that I have just about given up” to “Not at all”) ; and (4) 

nervous, worried, or upset over the past month (“All of the time” to “None of the time”). Mean 

scores were calculated and ranged from 1 to 5 (mean = 2.58), with higher scores indicating 

greater emotional distress. The scale had a Cronbach’s alpha of 0.84.  

Because highly correlated mediators can attenuate specific indirect effects (Preacher and 

Hayes, 2008), correlations among mediating variables were assessed to determine whether 

distinct constructs were being measured. As seen in Table 6.1, mediators representing social 
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connectedness (school connectedness, adult connectedness, and friend connectedness) were 

moderately correlated, yet operated differently from each other for each set of outcomes which 

suggests separate constructs were captured. 

Table 6.1 

Inter-correlations of Mediators Included in Analysis 
_______________________________________________________________________________________________ 

Variable 1 2 3 4 
_____________________________________________________________________________ 

1. School connectedness  –  0.42***  0.30*** -0.12*** 

2. Adult connectedness  0.42***  –  0.44*** -0.23*** 

3. Friend connectedness  0.30***  0.44***  – -0.18*** 

4. Emotional well-being -0.12*** -0.23*** -0.18***  – 
_____________________________________________________________________________ 

Note.  *** p < .0001 
School connectedness: Four-item scale, range 1-5, mean score = 3.39, Cronbach’s alpha = .70 
Adult connectedness: Four-item scale, range 1-5, mean score = 3.32, Cronbach’s alpha = .70 
Friend  connectedness: Single-item measure, range 1-5, mean score = 3.73 
Emotional distress: Four item-scale, range 1-5, mean score = 2.58, Cronbach’s alpha = .84 

Covariates. All models were adjusted for demographic variables (age, gender, 

race/ethnicity, and free/reduced lunch [FRL; a proxy for socioeconomic status]), and adverse 

childhood experiences. Age was assessed continuously. Four groups were created from seven 

“check all that apply” categories of race/ethnicity: (a) Non-Hispanic White, (b) Non-Hispanic 

African American, (c) Hispanic (including Mexican American or Chicano/Chicana and Puerto 

Rican or other Latin American), and (d) Other (including American Indian, Asian American or 

Pacific Islander, and mixed race/ethnicity). Adverse childhood experience (physical abuse, sexual 

abuse, familial substance abuse, and/or witnessing domestic violence) was included as a covariate 

because such experiences are highly prevalent among alternative education students and are 

associated with involvement in health risk behaviors (Buzi et al., 2003a; Buzi et al., 2003b; 

Denny, 2004; Lehr et al., 2009). 
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Data Analysis 

Descriptive statistics were calculated for all variables, as well as bivariate associations 

between sports team participation and each outcome. Because previous literature suggests 

relationships between sports team participation and substance use and sexual risk-taking vary by 

gender and race/ethnicity (Mays, 2010; Pate et al., 2000; Taliaferro, Rienzo, & Donovan, 2010), 

interaction terms were tested to determine whether such differences existed among the current 

study sample. No significant interaction terms were found, so gender and race/ethnicity became 

covariates in each model. 

Ten separate parallel multiple mediator models (one for each dependent variable), were 

analyzed using the PROCESS macro with the command “model = 4” developed by Hayes (2012). 

Parallel multiple mediator models allow the effects of more than one mediator, adjusted for other 

mediators, to be assessed. Multiple mediator models reduce the risk of parameter bias due to 

omission of other potential mediating variables, which is possible with single mediator models 

(Preacher & Hayes, 2008). As compared to the traditional causal steps model (Baron & Kenny, 

1986), the multiple mediator approach does not require a significant association to exist between 

the independent and dependent variable for mediation to occur. It is therefore possible for 

mediators included in the same model to exert effects in opposite directions, resulting in 

diminished or nonsignificant relationships between a predictor (X) and outcome (Y; MacKinnon, 

Fairchild, & Fritz, 2007).  

Figure 6.1 illustrates how effects were calculated using multiple mediator models. Total 

effects (i.e., X on Y), direct effects (e.g., X on Y, adjusted for mediating effects), and specific 

indirect effects (of X on Y through a mediator M), were estimated using a logistic regression-

based path analytical framework (Hayes, 2012). Specific indirect effects were calculated by 

multiplying the ordinary least squares (OLS) coefficient for the independent variable’s 

relationship with the mediator (ai) and the logistic regression coefficient for the mediator’s 
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relationship with the dependent variable (bi) (Hayes, 2012; Hayes, under review). Total indirect 

effects, or the sum of each indirect effect, were also calculated. However, specific indirect effects 

of each mediator are usually of more interest (Hayes, 2012).  Significance was assessed by 

calculating 95% bias corrected bootstrap confidence intervals using 1,000 bootstrap samples and 

corresponding p-values. Specific indirect effects were statistically significant when confidence 

intervals did not contain zero.  

Available case analyses were run for each model, meaning only students with no missing 

values, or about 70% of cases, were included in each model.  Incomplete cases were more likely 

to come from respondents who were male and racial/ethnic minorities (particularly Black 

students). All analyses were conducted using SAS 9.1 (SAS Institute, Cary NC). 

Results 

Sample Characteristics 

Shown in Table 6.2, mean age for the sample was 16.9 years (range: 11-21 years), 46% 

were female, 49% were racial/ethnic minorities, and 54% qualified for free/reduced lunch. 

Overall, 10% of students participated on weekly school sports teams, with higher levels of 

participation among students who were male, younger, Black, and received free/reduced lunch.  

Substance Use 

Table 6.3 presents prevalence estimates for substance use outcomes and comparisons 

between sports participants and nonparticipants. Bivariate analyses showed that students 

participating in weekly sports were significantly less likely to report substance use behaviors than 

those not participating in weekly sports. For example, 23% of sports team participants versus 

41% of nonparticipants reported smoking cigarettes on 20 or more days during the past month (p 

< .0001).  

After adjusting for all covariates, significant inverse total effects (X on Y) remained for 

all of the substance use outcomes (Table 6.3). This indicates AHS students participating weekly 
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on school sports teams were less likely to report using cigarettes, alcohol, marijuana, other drugs, 

and multiple substances. 

Table 6.5 presents adjusted direct, total indirect, and specific indirect effects for each 

substance use outcome. Direct effects were statistically significant for cigarette use, alcohol use, 

marijuana use, other drug use, and polysubstance use. Across all six categories of substance use, 

significant indirect effects were found for only adult connectedness and friend connectedness. In 

each model, friend connectedness had a different sign (positive) from the direct effect and other 

indirect effects (which were negative). For example, Figure 6.2 shows AHS students who played 

on school sports teams had higher levels of adult connectedness than those not participating in 

sports (beta estimate = .30) and those with higher levels of adult connectedness were less likely to 

smoke cigarettes (estimate = -.20), resulting in a negative indirect effect for adult connectedness 

(point estimate = -.07, 95% bootstrap confidence interval [BCI] = -.11, -.03). Those who played 

on school sports teams also reported higher levels of friend connectedness, but higher levels of 

friend connectedness were associated with increased cigarette smoking, resulting in a positive 

indirect effect for friend connectedness (point estimate = .05, 95% BCI = .02, .09).  

Sexual Risk-taking 

Prevalence estimates for sexual-risk taking behaviors are also presented in Table 6.3. 

Again, in bivariate analyses, weekly sports participants were significantly less likely than 

nonparticipants to report lifetime history of sexual intercourse (70% vs. 79%, p < .0001). As 

shown in Table 6.3, among sexually active students, sports participants were significantly more 

likely to report multiple partners (48% vs. 40%, p = .02), but significantly less likely to report not 

using a condom at last intercourse (44% vs. 53%, p = .009). As shown in Table 6.4, after 

adjusting for all covariates, sports team participants were less likely than nonparticipants to report 

ever having intercourse (OR= .74, p = .04) or not using a condom at last intercourse (OR= .67, p 

= .01).   
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Table 6.5 presents results from multiple mediation analyses. After adjusting for mediators 

and covariates, direct effects remained significant for lifetime history of intercourse (point 

estimate = -.30, p = .05) and condom nonuse (point estimate = -.37, p = .02). Unlike substance 

use outcomes, specific indirect effects did not function similarly across all sexual risk-taking 

outcomes. Adult connectedness (point estimate = -.07, 95% BCI = -.13, -.02) and friend 

connectedness (point estimate = .07, 95% BCI = .03, .13) operated as significant but opposite 

indirect effects for lifetime history of intercourse. School connectedness (point estimate = -.02, 

95% BCI = -.06, -.004) and friend connectedness (point estimate = .02, 95% BCI = .003, .06) 

emerged as significant specific indirect effects for multiple partners. School connectedness was 

the only significant mediator for condom nonuse (point estimate: -.02, 95% BCI = -.05, -.002). 

The total indirect effect was significant for partner noncommunication (point estimate = -.07, 

95% BCI -.13, -.02), suggesting the set of mediators explained the relationship between sports 

team participation and partner noncommunication. However, no unique pathways mediated this 

relationship. 
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Table 6.2 

Minnesota Student Survey Sample Demographics for Alternative Education Students, 2010 
_____________________________________________________________________________ 

 No Sports Sports Total 
 % (n) % (n) % (n) 
 90.0 (3838) 10.0 (428) 100.0 (4266) 
_____________________________________________________________________________ 

Demographics 

Gender 

Male 87.7 (2016) 12.4 (284) 53.9 (2300) 
Female 92.7 (1822)   7.3 (144) 46.1 (1966) 

 
Agea (mean, SD) 16.92 (1.38) 16.53 (1.79) 16.88 (1.45) 

Race/ethnicity 

White 92.4 (1986)   7.6 (163) 50.9 (2149) 
Black 80.6 (531) 19.4 (128) 15.6 (659) 
Hispanic 91.6 (415)   8.4 (38) 10.7 (453) 
Other 90.4 (869)   9.6 (92) 22.8 (961) 

FRL 

Yes 88.9 (2010) 11.1 (250) 53.9 (2260) 
No 91.1 (1761)   8.9 (172) 46.1 (1933) 

Adverse Childhood Experience 

Yes 91.2 (1866)   8.8 (180) 51.5 (2046) 
No 89.4 (1721) 10.6 (204) 48.5 (1925) 

_____________________________________________________________________________ 

a Range 11-21 years 
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Table 6.3 

Prevalence of Health-risk Behaviors by Sports Team Participation Among Alternative Education 
Students, 2010 Minnesota Student Survey 
_____________________________________________________________________________ 

 Total Sports No Sports P-value 
 % (n) % (n) % (n) 
_____________________________________________________________________________ 

Substance Use 

Cigarette usea 39.5 (1577) 23.0 (89) 41.2 (1488) <.0001 
Alcohol useb 53.7 (2044) 43.1 (157) 54.8 (1887) <.0001 
Binge drinkingc 21.5 (807) 15.7 (56) 22.1 (751)   .005 
Marijuana useb 47.4 (1835) 34.3 (126) 48.8 (1709) <.0001 
Other drug useb,d 19.3 (711) 13.1 (46) 20.0 (665)   .002 
Polysubstance usee 39.5 (1516) 29.2 (107) 40.6 (1409) <.0001 

Sexual Risk-taking 

Ever had intercoursef 78.5 (2906) 69.9 (241) 79.4 (2665) <.0001 
Multiple partnersg 40.5 (1171) 47.5 (114) 39.8 (1057)   .02 
Condom nonuseh 52.3 (1511) 44.3 (108) 53.0 (1403)   .009 
Partner non-communicationi 18.2 (519) 18.0 (43) 18.2 (476)    .94 

_____________________________________________________________________________ 

a On ≥20 of the 30 days preceding the survey 
b On ≥1 of the 30 days preceding the survey 
c Drank  ≥5 drinks at one time on  ≥10 occasions during the 12 months preceding the survey 
d Cocaine/crack, heroin, prescription drugs, stimulants, methamphetamine, ecstasy, LSD, and/or 
sniffing gasses/spray paint 
e Used ≥2 of following substances on ≥1 occasions during 30 days preceding the survey: alcohol, 
marijuana, hard drugs 
f Ever in lifetime 
g Three or more sexual partners (male and/or female) in the 12 months preceding the survey, 
among sexually active youth 
h Did not use a condom during last sexual intercourse, among sexually active students 
i Never discuss STD or pregnancy prevention with any partners, among sexually active students 
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Table 6.4 

Associations (Total Effects) Between Weekly Sports Team Participation and Substance 
Use/Sexual Risk-taking 
_____________________________________________________________________________ 

Behavior Point Estimate OR P-value 
_____________________________________________________________________________ 

Substance Use 

Cigarette usea -.72   .49 <.0001 
Alcohol useb -.39   .68   .003 
Binge drinkingc -.34   .71   .05 
Marijuana useb -.54   .58 <.0001 
Other drug useb,d -.44   .64   .02 
Polysubstance usee -.38   .68   .005 

Sexual Risk-taking 

Ever had intercoursef -.30   .74   .04 
Multiple partnersg  .28 1.32   .07 
Condom nonuseh -.40   .67   .01 
Partner non-communicationi -.24   .79   .24 

_____________________________________________________________________________ 
 
Note. Sample sizes for substance use models range from 3,074–3,308 due to missing data. Sample 
sizes for all sexual risk-taking outcomes except Ever had intercourse are among sexually active 
student only (n = 3,087 sample size ranges from 2,422–2,442). All models adjusted for age, 
gender, race/ethnicity, adverse childhood experiences. OR ≤ 1 means sports team participation is 
a protective factor; OR ≥ 1 means sports team participation is a risk factor 
a On ≥20 of the 30 days preceding the survey 
b On ≥1 of the 30 days preceding the survey 
c Drank  ≥5 drinks at one time on  ≥10 occasions during the 12 months preceding the survey 
d Cocaine/crack, heroin, prescription drugs, stimulants, methamphetamine, ecstasy, LSD, and/or 
sniffing gasses/spray paint 
e Used ≥2 of following substances on ≥1 occasions during 30 days preceding the survey: alcohol, 
marijuana, hard drugs 
f Ever in lifetime 
g Three or more sexual partners (male and/or female) in the 12 months preceding the survey, 
among sexually active students 
h Did not use a condom during last sexual intercourse, among sexually active students 
i Never discuss STD or pregnancy prevention with any partners, among sexually active students 

  



 

153 
 

Table 6.5 

Mediation of Relationships Between Sports Team Participation and Substance Use/Sexual Risk-
taking, Final Adjusted Models 
_____________________________________________________________________________ 

 Point Boot SE 95% Boot CI 
 Estimate  Lower Upper 
_____________________________________________________________________________ 

Cigarette Usea 

Direct effect -.69*** .15   –   – 
Total indirect -.03 .02 -.08  .01 
School connectedness -.01 .01 -.03  .003 
Adult connectedness -.07 .02 -.11 -.03 
Friend connectedness  .05 .02  .02  .09 
Emotional distress -.01 .01 -.03  .00 

Alcohol Useb 

Direct effect -.38* .13   –   – 
Total indirect -.03 .03 -.08  .03 
School connectedness -.03 .02 -.07  .01 
Adult connectedness -.04 .02 -.08 -.01 
Friend connectedness  .06 .02  .02  .10 
Emotional distress -.02 .01 -.04  .01 

Binge Drinkingc 

Direct effect -.34 .17   –   – 
Total indirect -.01 .03 -.07  .06 
School connectedness -.03 .02 -.08  .01 
Adult connectedness -.04 .02 -.08 -.01 
Friend connectedness  .07 .03  .03  .13 
Emotional distress -.01 .01 -.03  .004 

Marijuana Useb 

Direct effect -.52** .13   –   – 
Total indirect -.05 .03 -.11  .004 
School connectedness -.03 .02 -.07  .01 
Adult connectedness -.06 .02 -.10 -.03 
Friend connectedness  .05 .02  .02  .09 
Emotional distress -.01 .01 -.03  .00 

_____________________________________________________________________________  
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Table 6.5 (Continued) 
_____________________________________________________________________________ 

 Point Boot SE 95% Boot CI 
 Estimate  Lower Upper 
_____________________________________________________________________________ 

Other Drug Useb,d 

Direct effect -.37* .18   –   – 
Total indirect -.07 .04 -.14  .003 
School connectedness -.02 .02 -.06  .005 
Adult connectedness -.09 .03 -.15 -.05 
Friend connectedness  .07 .02  .03  .13 
Emotional distress -.03 .02 -.07  .01 

Polysubstance Usee 

Direct effect -.35* .14   –   – 
Total indirect -.05 .03 -.11  .02 
School connectedness -.03 .02 -.07  .01 
Adult connectedness -.07 .02 -.11 -.03 
Friend connectedness  .06 .02  .03  .11 
Emotional distress -.02 .01 -.06  .003 

Sexual Risk-taking 
Ever had sexf 

Direct effect -.30* .15   –   – 
Total indirect -.01 .03 -.07  .04 
School connectedness -.01 .01 -.04  .002 
Adult connectedness -.07 .03 -.13 -.02 
Friend connectedness  .07 .02  .03  .13 
Emotional distress -.005 .01 -.03  .004 

Multiple Partnersg 

Direct Effect  .29 .16   –   – 
Total indirect -.01 .02 -.05  .04 
School connectedness -.02 .01 -.06 -.004 
Adult connectedness -.0001 .02  -.04  .04 
Friend connectedness  .02 .02  .003  .06 
Emotional distress -.01 .01 -.03  .003 

Condom Nonuseh 

Direct effect -.37* .16   –   – 
Total indirect -.03 .02 -.07  .01 
School connectedness -.02 .01 -.05 -.002 

_____________________________________________________________________________ 
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Table 6.5 (Continued) 
_____________________________________________________________________________ 

 Point Boot SE 95% Boot CI 
 Estimate  Lower Upper 
_____________________________________________________________________________ 

Adult connectedness  .01 .02 -.03  .04 
Friend connectedness -.01 .01 -.03  .02 
Emotional distress -.01 .01 -.03  .002 

Partner 
Noncommunicationi 

Direct effect -.16 .21   –   – 
Total indirect -.07 .03 -.13 -.02 
School connectedness -.01 .01 -.05  .003 
Adult connectedness -.05 .03 -.10  .003 
Friend connectedness -.03 .02 -.07  .0002 
Emotional distress  .01 .01 -.002  .04 

_____________________________________________________________________________ 

Note. * p≤.05 ** p≤.001 *** p≤.0001. Sample sizes for substance use models range from 3,074– 
3,308 due to missing data. Sample sizes for all sexual risk-taking outcomes except Ever had 
intercourse are among sexually active student only (n = 3,087 sample size ranges from 2,422–
2,442). All models adjusted for age, gender, race/ethnicity, adverse childhood experiences. OR ≤ 
1 means sports team participation is a protective factor; OR ≥ 1 means sports team participation is 
a risk factor 
a On ≥20 of the 30 days preceding the survey 
b On ≥1 of the 30 days preceding the survey 
c Drank  ≥5 drinks at one time on  ≥10 occasions during the 12 months preceding the survey 
d Cocaine/crack, heroin, prescription drugs, stimulants, methamphetamine, ecstasy, LSD, and/or 
sniffing gasses/spray paint 
e Used ≥2 of following substances on ≥1 occasions during 30 days preceding the survey: alcohol, 
marijuana, hard drugs 
f Ever in lifetime 
g Three or more sexual partners (male and/or female) in the 12 months preceding the survey, 
among sexually active students 
h Did not use a condom during last sexual intercourse, among sexually active students 
i Never discuss STD or pregnancy prevention with any partners, among sexually active students 
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Discussion 

This study is among the few to examine indicators of social connectedness and emotional 

well-being as mediating variables in relationships between sports team participation and health-

risk behaviors, specifically substance use and sexual risk-taking, among adolescents. It is also the 

first study to explore such mediating mechanisms among a sample of particularly high-risk 

adolescents: alternative high school students. Overall, findings suggest measures of social 

connectedness serve as influential mediating variables in relationships between sports team 

participation and a variety of substance use and sexual risk-taking outcomes, while emotional 

distress does not mediate such relationships. School connectedness and adult connectedness 

contributed to protective associations across substance use and sexual risk-taking outcomes while 

friend connectedness had opposite effects. These findings are consistent with literature supporting 

the influence of adults and peers on adolescent risk-taking (Ali, 2011; Sieving, Perry, & 

Williams, 2000; Sieving, Eisenberg, Pettingell, & Skay, 2006) and highlight the importance of 

deliberately creating sporting environments that promote connectedness to adults and institutions 

that promote and model healthy behaviors in order to promote healthy behaviors among students 

in alternative schools. 

Adult connectedness and friend connectedness mediated relationships between sports 

team participation and all substance use outcomes, as well as lifetime history of sexual 

intercourse. Whereas adult connectedness contributed to overall protective effects of sports team 

participation, friend connectedness attenuated the strength of these relationships. For example, 

sports participants reported higher levels of both friend connectedness and adult connectedness 

than nonparticipants, but higher levels of friend connectedness subsequently resulted in higher 

(rather than lower, as with adult connectedness) levels of substance use. Although protective 

relationships remained between sports team participation and cigarette use, marijuana use, other 

drug use, and polysubstance use, the negative influence of peers may have attenuated the strength 
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of these associations (Kinney, 2012; MacKinnon et al., 2007).  Findings regarding the influence 

of friends on substance use and risky sexual behavior are consistent with previous literature (Ali 

& Dwyer, 2011; Kirby, Lepore, & Ryan, 2005; Monahan, Steinberg, & Cauffman, 2009; Sieving 

et al., 2006). Further research is warranted to determine specific attributes of peer relationships 

(e.g., norms) that influence health behaviors among AHS students involved in sports. Given the 

high levels of substance use and risky sexual behaviors among AHS students (Grunbaum et al., 

2001), it makes sense that friend connectedness did not contribute to the overall protective nature 

of sports team participation. The MSS did not assess types of friendship networks in-depth, but it 

is likely that AHS students playing on sports teams have multiple groups of friends who exert 

similar or dissimilar influence on their behaviors, including other students in alternative schools 

and teammates who attend traditional schools. For example, friends from the AHS setting may 

influence substance use among AHS students whereas friends from a sports team may discourage 

such behavior. Further study elucidating interactions among friendship networks would help 

determine how multiple friendship networks interact to influence adolescent risk behavior and 

identify opportunities for intervention.  

Despite the potentially negative influence of friends, sports team participation remained 

protective against all substance use outcomes, lifetime history of intercourse, and condom 

nonuse. This indicates other attributes of sports team participation, including the higher levels of 

adult connectedness found in the current study, may be more influential than friends in 

determining certain substance use behaviors among AHS students who participate on school 

sports teams. Therefore, future studies should consider how friends influence adolescent behavior 

and how such relationships can be intervened upon to exert similar protective influences as adult 

relationships. Caring and influential adults should be considered as potential catalysts for change, 

given their positive influence in the current study. The influence of factors not assessed in the 

MSS, such as policies forbidding substance use among athletes playing on school teams 
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(Minnesota State High School League, 2011), should also be considered. For example, such 

policies may deter AHS students who place a high value on sports team participation from using 

tobacco, marijuana, and other illicit drugs. Conversely, students using substances may be deterred 

from participating on sports teams.  

Interestingly, school connectedness emerged as a significant mediator influencing the 

number of sexual partners and condom use. This indicates school connectedness contributed to 

safer sex practices among AHS students who play on sports teams. Because the school 

connectedness scale focused primarily on student-teacher relationships, findings may indicate 

unique attributes of student-teacher relationships in the AHS setting contribute to safer sexual 

practices among AHS students involved in sports. For example, perhaps AHS teachers are 

effectively communicating safer sex practices to students through means such as comprehensive 

sex education. Although it was beyond the scope of the MSS to assess policies and educational 

programming in AHS settings, this is plausible given that alternative high schools have more 

latitude than traditional schools to implement more flexible and innovative programming that 

meets the needs of their student population (Farris-Berg et al., 2003; Lehr et al., 2009). Since 

sports team participants had high higher levels of school connectedness than nonparticipants, it is 

reasonable to speculate that they spent more time in school and engaged in meaningful 

conversations with their teachers, and were therefore more likely to receive messages about safer 

sex practices.   

Limitations and Strengths 

Important limitations should be considered when interpreting results from the current 

study. As with all cross-sectional studies, causation cannot be determined. The posited temporal 

order of independent, mediating, and dependent variables in this mediation analysis was based on 

theoretical grounds, since data on all variables were collected at the same time. Although 

mediators were only moderately correlated, specific indirect effects may have been attenuated 
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due to correlations among mediators. In addition, currently there is no good way to interpret 

magnitude of indirect effects (e.g., effect sizes) (MacKinnon et al., 2007), particularly when 

outcomes are dichotomous because the indirect effects and total effect are scaled differently 

(Hayes, 2012).  

Importantly, low school-level participation rates and substantial amounts of missing data 

(ranging from 28% to 33% across models) may have biased results, decreasing generalizability to 

AHS students in Minnesota. Although demographics for the 2010 MSS were similar to statewide 

enrollment demographics for AHS students in Minnesota (Minnesota Department of Education, 

2012), thus aiding in the overall generalizability of study results, findings may not generalize to 

males and racial/ethnic minorities in alternative schools since they were more likely to have 

missing data. The macro used for multiple mediation could not accommodate multiple imputation 

or sampling weights, so results must be interpreted with caution.   

Measurement limitations were also present. Using one measure to assess friend 

connectedness may not have accurately captured the nature of relationships among friends. 

Assessing emotional distress over the past month and certain outcomes over the past year (e.g., 

number of sex partners) resulted in temporal ambiguity regarding relationships between 

constructs. Global measures of connectedness used in the current study may have been too 

general to capture specific attributes of sports team participation that mediate overall relationships 

between sports team participation and health-risk behaviors. For example, the Minnesota State 

High School League requires all head coaches to earn a continuing education certificate which 

includes a training module that emphasizes other benefits from sports team participation (e.g., 

having fun, developing self-confidence) than winning (Minnesota State High School League, 

2012). In that coaches were not specifically mentioned in MSS questions assessing relationships 

with adults; therefore the impact of coaches’ training to develop internal assets that are known to 

protect against health-risk behaviors (e.g., self-confidence, ability to deal with adversity) could 
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not be determined. Studies with more developed measures that can identify specific attributes of 

sports team participation that influence involvement in substance use, risky sexual behavior, and 

other health-risk behaviors, such as the specific influence of coaches, are needed to understand 

how the sporting environment can be used for health promotion among high-risk adolescents.  

This study also has notable strengths. Not only is it one of few studies that has sought to 

explain variables influencing relationships between sports team participation and health-risk 

behaviors, it is the first study to move beyond traditional methods to assess mediation (e.g., Baron 

and Kinney’s causal steps model) and simultaneously assess the effect of multiple mediators. 

Considering social-environmental and emotional influences on adolescent health behaviors 

together in one statistical model is more reflective of the interconnected contexts in which 

adolescents develop and make decisions that affect their health. The focus on AHS students also 

made a unique contribution to the literature, as this is an understudied population of youth at high 

risk for poor health and life outcomes due to high levels of involvement in substance use and 

risky sexual behavior. Few studies of AHS students have taken a strengths-based perspective to 

identify potential protective factors that can buffer the risks faced by this population (Johnson & 

Taliaferro, 2012). Such strengths-based approaches are more widely accepted by marginalized 

communities and have a growing body of evidence to support their effectiveness (Bernat & 

Resnick, 2006; Resnick, 2000), and are therefore sorely needed to promote resilience and healthy 

behaviors among populations of underserved youth. Future studies should include other 

populations of underserved adolescents, such as those living in inner cities who often see sports 

as the only means for achieving social mobility (Eitzen, 2003). Such youth are highly motivated 

to be involved in sports and can therefore be reached with health promotion interventions.  

Great potential exists for future studies examining sports team participation as a venue 

for health promotion among high risk and underserved youth, such as AHS students. Although 

important mediating variables were found in the current study, the direct effects of sports team 
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participation remained strong and significant and indicate unknown mechanisms of relationships 

between sports team participation and health-risk behaviors exist. Future research could use 

existing infrastructures, including sport-based youth development programs (e.g., Play It Smart) 

and epidemiological surveys of adolescents (e.g., MSS, YRBS) to elucidate these unknown 

mechanisms. Potential also exists for intervention studies aimed at promoting healthy behaviors 

among adolescents participating on sports teams. Collaborating with community stakeholders, 

researchers could identify new ideas and components of existing health behavior interventions 

that could be used to promote healthy behaviors among sports team participants. Examples, might 

include teaching coaches how to incorporate knowledge about adolescent development and 

healthy youth development into practices and games.   

In conclusion, the team sporting environment holds great potential for health promotion 

among high-risk, underserved adolescents such as AHS students. Many components of sports 

team participation are amenable to intervention, including creating a culture that builds internal 

attributes (e.g., confidence, the ability to overcome challenges and failures) and external 

resources (e.g., prosocial connections with coaches and teammates). With knowledge gained from 

moving beyond “black box epidemiology,” sports team participation can be deliberately crafted 

into an experience that builds resilience and, by extension, healthy behaviors among adolescents 

who wish to be involved in sports.  
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Figure 6.1. Multiple mediator model (Hayes, 2012). A) Total effects model: c = Total effect (X 
on Y). B) Mediated model: a1 = OLS coefficient for relationship between X and M1; b1 = Logistic 
regression coefficient for relationship between M1 and Y; a1b1 = Specific indirect effect of M1 
(adjusted for other mediators); c’ = direct effect of X on Y (adjusted for each M); all equations 
adjusted for covariates, as depicted by dashed lines.  
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Figure 6.2. Multiple mediator analysis for cigarette use. (SC = school connectedness; AC = adult 
connectedness; FC = friend connectedness; ED = emotional distress); * p ≤ .01; ** p ≤ .001; *** p ≤ 
.0001 
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Chapter 7: Discussion 

Society has historically regarded sports team participation during youth as a positive 

endeavor that inherently fosters important and transferable life skills. Such interpersonal and 

intrapersonal skills, including self-confidence and social connectedness, fit within a resilience 

framework as factors that protect adolescents from negative outcomes such as involvement in 

health-risk behaviors. Indeed, sports team participation has inherent potential to promote life 

skills, but empirical evidence suggests realization of this potential is a deliberate process (Bailey, 

2006; Danish, Forneris, & Wallace 2005; Fraser-Thomas, Cote, & Deakin, 2005; Petitpas, 

Cornelius, Van Raalte, & Jones 2005). For example, participating on a sports team naturally 

promotes social connections between participants and adults (e.g., coaches) and peers (e.g., 

teammates), but if these connections are unsupportive or introduce youth to antisocial behavior 

(e.g., binge drinking), negative outcomes may result. From an adolescent health perspective, 

sports team participation holds great potential to protect against health-risk behaviors. But 

inconsistent research findings, including evidence from the current study, suggest this potential is 

not being fully met. Examining contextual factors surrounding participation (e.g., connectedness) 

is therefore an important next step in untangling inconsistent results found in the public health 

literature and advancing knowledge of how the sports team environment can be deliberately 

constructed to promote healthy behaviors. Equally important is expanding the evidence base to 

include understudied populations of youth at high risk for negative health outcomes, such as 

alternative high school students.   

The overall purpose of this study was to explore sports team participation as a potential 

protective factor against health-risk behaviors among students attending alternative high schools 

in Minnesota. The study sought to fill two gaps in the literature regarding sports team 

participation and health-risk behaviors: 
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First, no studies have examined relationships between sports team participation and 

health-risk behaviors among students attending alternative high schools, a population of 

adolescents who are at risk for multiple poor health and academic outcomes. To gain historical 

insight into how such relationships have evolved among this growing population of adolescents, 

Specific Aim #1 utilized repeated cross-sectional analyses from four waves of the Minnesota 

Student Survey (MSS; 2000, 2004, 2007, and 2010) to identify patterns in associations over the 

past decade between weekly school sports team participation and selected health-risk behaviors in 

the following three categories: substance use, sexual risk-taking, and violence involvement. 

Results from this analysis highlighted whether sports team participation was a risk or protective 

factor for various health-risk behaviors. 

Second, few studies have examined risk and protective factors that might influence, or 

mediate, relationships between sports team participation and health-risk behaviors among 

adolescents at high risk for involvement in substance use and risky sexual behavior. Guided by a 

resiliency framework, the second aim of this study was to move beyond “black box 

epidemiology” to explore potential mediators of relationships between sports team participation 

and health-risk behaviors. Multiple mediation analyses, a novel methodological approach in the 

sports and health literature, were conducted using the most recent wave of MSS data (2010) to 

explore indicators of social connectedness and emotional well-being as potential mediating 

variables in relationships between weekly sports team participation and substance use and sexual 

risk-taking. Mediating variables included school connectedness, adult connectedness, friend 

connectedness, and emotional distress.  
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Summary and Synthesis of Results 

Sports team participation occurs within a larger context of adolescent development, 

including peer, family, school, community, and cultural environments. Therefore, in the case of 

adolescents such as alternative high school (AHS) students, who frequently live in family and 

community contexts that place them at risk for involvement in substance use, risky sexual 

behavior, and violence involvement, creating sporting environments that promote resilience and 

healthy decision-making must be a particularly deliberate process to achieve desired outcomes. 

The social risk faced by this population was evident: over half reported an adverse childhood 

experience and half were low-income as indicated by qualifying for free or reduced lunch. These 

figures remained constant for each year in which they were measured.  

Prevalence of health-risk behaviors. Not coincidentally, students reported high levels 

of involvement in various health-risk behaviors. While the use of substances such as tobacco and 

alcohol decreased over the past decade (Appendix D), levels still remained high as compared to 

students in traditional high schools. In 2010, 40% of AHS students reported smoking cigarettes 

regularly (20 or more days per month), about half reported using alcohol or marijuana in the past 

month, and 40% used multiple substances in the past month. By comparison, among 12th graders 

enrolled in traditional high schools in Minnesota during 2010, only 9% reported regular cigarette 

use; 40% reported alcohol use in the past month, and 20% reported smoking marijuana in the past 

month (Minnesota Department of Education, 2011) The public health and social consequences for 

these behaviors are clear: lung cancer, cardiovascular disease, liver disease, higher likelihood of 

involvement in other risk behaviors (e.g., driving under the influence, unprotected sex, fighting). 

Alarmingly, the prevalence of risky sexual behavior remained consistently high over time: 40% 

reported having three or more sexual partners in the past year and half reported not using 

condoms with last sex. This compares to approximately 14% of 12th graders in traditional 

Minnesota high schools who reported three or more partners and 40% who did not use a condom 
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at last intercourse. Again, the public health and social consequences are obvious: sexually 

transmitted infections, unplanned pregnancy, and welfare dependence, to name a few.  

Associations between sports team participation and health-risk behaviors. Clearly, 

there is great need for identifying protective factors that can buffer risks faced by AHS students. 

Sports team participation emerged as a protective factor against most substance use and select 

sexual risk-taking outcomes for AHS students in the current study. Lower levels of substance use 

among AHS students participating on sports teams emerged as one of the most important results. 

This finding remained consistent over time from 2001 to 2010, across substances, and regardless 

of the time interval assessed (i.e., frequency of use over the past year versus the past month). 

Frequency of use in the past year was the only measure of substance use (other than cigarette use 

in the past month) that remained consistent across survey years. Therefore, outcomes for repeated 

cross-sectional analyses (Specific Aim #1) were dichotomized as close to monthly use as possible 

(“10 or more times in the past year”) given the available answer options. This provided an 

interesting juxtaposition for results from multiple mediation analyses using only 2010 MSS data 

(Specific Aim #2), in which monthly use of each substance was assessed. Evidence suggests 

adolescents underreport their substance use when having to recall events over the past year, 

particularly if they are asked to recall more instances than “any” use in the given interval 

(Bachman & O’Malley, 1980). The consistency of results across analyses strengthens validity of 

findings suggesting sports team participation was associated with less substance use. 

Interestingly, associations between sports team participation and behaviors related to 

substance use and sexual risk-taking varied by gender in the repeated cross-sectional analysis 

(Specific Aim #1), but not in the mediation analysis (Specific Aim #2). Sports team participation 

was associated with less substance use among males in the repeated cross-sectional analysis, 

while female sports participants were equally as likely as nonparticipants to report use of all 

substances except cigarettes. The odds of substance use among male sports team participants 
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ranged from 27% lower for binge drinking to 42% lower for marijuana use in repeated cross-

sectional analyses, while no differences existed between females who did or did not play sports. 

Interestingly, these findings contradict previous literature suggesting males who participate on 

sports teams are at increased risk for using certain substances such as alcohol (Denham, 2011; 

Taliaferro et al., 2010; Wilson & Pritchard, 2009). Results from repeated cross-sectional analyses 

also suggested sports team participation was associated with more condom use among males and 

decreased incidence of ever having sex among females. As compared to females who did not 

participate on sports teams, females who played team sports had a 31% reduction in odds for ever 

having sexual intercourse, but were no more or less likely to report having multiple partners or 

unprotected sex. By contrast, male sports team participants were just as likely as nonparticipants 

to report ever having sex. The proportion of AHS males reporting three or more sexual partners 

was high overall at 34% (42% among sports participants versus 33% among nonparticipants). 

This suggests AHS males are at high risk for STIs regardless of whether they participate on sports 

teams. Despite the increased risk among this population, AHS males participating on sports teams 

had a 23% reduction in odds for having unprotected sex. These significantly higher levels of 

condom use among sports participants suggest sports team participation buffers some of the risk 

involved with having multiple sexual partners for AHS males.   

In the mediation analysis, no significant “sport by gender” interaction terms emerged. 

Sports team participation was protective against substance use, multiple sex partners, and having 

unprotected sex for both males and females. Differences in results between the repeated cross-

sectional and mediation analyses may be due to differences in sample size and a very low 

prevalence of weekly sports team participation among females. Because sports team participation 

was a dichotomous variable and so few females participated in weekly sports, there may have 

been inadequate power to determine gender differences in the mediation analysis, which only 

examined data from the 2010 MSS. Conversely, given its large sample size (n = 14,096), the 



 

169 
 

repeated cross-sectional analysis may have been overpowered and detected statistically 

significant gender differences in associations that, in fact, had little practical significance. 

Although these conflicting results raise questions regarding whether findings apply to both 

genders or males or females, it is clear sports team participation is inversely associated with 

substance use and some risky sexual behaviors among AHS students.   

Higher levels of gun carrying and the combination of fighting and gun carrying among 

sports participants were concerning discoveries, but were consistent with previous findings 

supporting higher levels of violence involvement among AHS students in general (Escobar-

Chavez et al., 2002; Grunbaum et al., 2001), as well as among athletes in the U.S. (Kreager, 

2007; Pate et al., 2000; Taliaferro et al., 2010). Although levels of gun carrying behaviors were 

comparatively less than outcomes for substance use and sexual risk-taking, the consequences of 

being involved in even one altercation involving a gun can be fatal. AHS students who play on 

sports teams therefore may be at greater risk than nonparticipants for serious injury or death 

resulting from gun violence. Relationships were not examined by gender due to small cell sizes 

among females, and not surprisingly, males reported higher levels than females of gun carrying 

outcomes. It is therefore reasonable to assume results indicating sports team participation was a 

risk factor for gun carrying outcomes were primarily driven by males. This is consistent with 

feminist scholars’ critiques of sports, as they argue the culture of sports promotes hypermasculine 

values and therefore embraces contact sports (e.g., football) as acceptable outlets for violent 

behaviors among males (Eitzen, 2003; Kreager, 2007; Nelson, 1994). Although findings from the 

present study regarding violence involvement run contrary to the protective role of sports against 

the use of substances and risky sexual behavior, the implications remain the same: the context of 

the team sporting environment matters and can influence whether playing sports prevents or 

promotes risky behaviors. 
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Mediating variables. Among AHS students who took the 2010 MSS, adult 

connectedness and friend connectedness consistently mediated relationships between sports team 

participation and all substance use outcomes. Interestingly, however, adults and friends had 

opposite influences on substance use. Whereas adult connectedness contributed to overall 

protective relationships (i.e., total effects) between sports team participation and substance use 

behaviors, friend connectedness attenuated the strength of total effects. Similar patterns were 

found for lifetime history of intercourse. School connectedness emerged as a significant mediator 

of other sexual risk-taking outcomes, contributing to overall protective associations for lifetime 

history of intercourse and condom nonuse. These findings highlight the importance of 

considering contextual factors that can influence whether sports team participation is beneficial or 

harmful to the health and well-being of adolescents.  

 After partitioning out the indirect effects of each mediator, significant direct effects 

remained for all outcomes whose initial total effects were significant. Two plausible explanations 

should be considered for this finding. First, sports team participation was an important protective 

factor in and of itself against substance use and sexual risk taking among AHS students. 

Interestingly, this explanation implies sports team participation does, in fact, have some inherent 

benefit. If this interpretation were correct, it would contradict the resilience framework guiding 

this dissertation and empirical evidence suggesting the context of sports team participation 

matters. However, the quality of evidence from the current study is likely not strong enough to 

make such a strong claim in opposition to previously reported findings from rigorous studies, 

given methodological limitations discussed in previous chapters (e.g., missing data, low 

participation rates).   

A second and more plausible interpretation is that the mediation process was not fully 

captured using the variables available for this secondary analysis. Specifically, global measures of 

connectedness may not have adequately captured the scope of connectedness for students 
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participating on sports teams because no questions were asked about relationships with coaches 

or teammates. In addition, other important aspects of social relationships that influence behavior, 

such as peer norms, were not available for inclusion in analyses. As a result, one can only 

speculate, based on current significant findings, how such variables may have mediated 

relationships. This explanation aligns with resilience theory and previous literature regarding 

sports and healthy youth development, as it supports the notion that unmeasured contextual or 

intrapersonal factors are mediating relationships between sports team participation and health-risk 

behaviors. In other words, sports team participation has little to no inherent benefit. Instead, the 

context of participation must be deliberately shaped into an experience that promotes healthy 

youth development, resilience, and healthy behaviors. 

To reiterate, feasible explanations exist for why the selected mediators may not have fully 

captured the attributes of sports team participation influencing overall associations with selected 

health-risk behaviors. First, although a main advantage of using multiple mediation analyses is 

the reduced risk of bias due to omitted variables (Preacher & Hayes, 2008), the possibility 

remains that important variables influencing relationships between sports team participation and 

selected substance use and sexual-risk outcomes were not accounted for in each model. For 

example, aligned with a healthy youth development perspective where “problem free is not fully 

prepared,” the absence of emotional distress is not an indicator of emotional well-being. 

Therefore, positive psychosocial outcomes often attributed to sports team participation (e.g., self-

confidence) which were not included in the MSS could not be accounted for in the study design. 

Second, only global measures of social connectedness were available from the MSS, so 

connectedness with others in a sports-specific context (e.g., coaches, teammates) could not be 

determined. It makes sense that relationships more proximal to the team sports environment 

would have a greater influence on whether sports is a risk or protective factor for health-risk 

behaviors, however such relationships were not assessed on the MSS. Nonetheless, connectedness 
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to adults still emerged as important mediators influencing protective associations, indicating that 

adults have an important influence on the behavior of AHS students who play sports. 

Limitations. Although using secondary data was an efficient way to address research 

questions due to minimal expenditures of time and money needed to acquire the data, several 

limitations resulted from the use of data that was not specifically collected for the purposes of this 

study. Results should therefore be considered in the context of the following conceptual 

limitations and threats to internal and external validity.   

Conceptual limitations. As mentioned throughout this dissertation, large-scale 

epidemiological surveys do not assess sports team participation in great detail. Some studies, such 

as the National Longitudinal Study of Adolescent Health (Add Health), ask adolescents to specify 

the types of sports in which they are involved (e.g., volleyball, baseball). Beyond this level of 

detail, most adolescent health surveys such as the MSS and Youth Risk Behavior Survey ask only 

whether an adolescent has played on one or more sports team in the past year. Without more 

detailed questions assessing contextual factors of sports team participation, researchers can only 

speculate about the elements of sports team participation that influence involvement in health-risk 

behaviors. 

Although unable to assess specific attributes of the team sports environment, using MSS 

data afforded the opportunity to assess how global measures of social connectedness and 

emotional distress influenced relationships between sports team participation and health-risk 

behaviors among adolescents vulnerable to poor health and academic outcomes. Results from this 

study make an important contribution in understanding how more global social and emotional 

factors influence the behaviors of AHS students involved in relatively intense (i.e., weekly) levels 

of sports team participation. Nonetheless, questions still remain about how internal and external 

attributes specific to the team sports environment influence health behaviors of high risk youth. 

For example, do athletes participating in sports programs guided from a healthy youth 
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development perspective fare better in terms of levels of health-risk behaviors than those 

involved in traditional sports programs not emphasizing principles of healthy youth development? 

Such specific questions could not be answered in the current study. However, given results from 

this study highlighting the importance of connectedness on a global level and the larger body of 

evidence supporting the effectiveness of resilience- and healthy youth development-based 

programs in promoting healthy outcomes, a compelling case exists to conduct research that can 

answer these questions.  

 Threats to internal validity. Internal validity, or the extent to which one can infer that 

the independent variable truly predicts the dependent variable, is particularly tenuous in 

observational studies, especially those using cross-sectional data (Polit & Beck, 2008). Standard 

threats to internal validity were present in the current study, including instrumentation bias, 

temporal ambiguity, and self-selection bias (Polit & Beck, 2008).  

Instrumentation bias. The threat of instrumentation bias, or bias resulting from changes in 

the wording of questions from one point of data collection to another (Polit & Beck, 2008) was 

present for the repeated cross-sectional analysis due to changes between the 2004 and 2007 MSS 

in how sports team participation was assessed. Had this study found changes in relationships 

between sports team participation and health-risk behaviors over time, it is possible such changes 

might have been solely the consequence of changes in survey items rather than an actual change 

in the patterns of relationships between sports and the measured outcomes. Conversely, the 

possibility exists that changes in associations over time were not detected because different 

questions were used. Yet, study results were relatively consistent with other studies, both in terms 

of the protective associations that were found and the consistency of such relationships over time 

(Taliaferro et al., 2010).  

Temporal ambiguity. Given the cross-sectional nature of the data, it could not be 

determined whether sports team participation preceded health-risk behaviors or vice versa. This 
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was less of a concern, albeit still present, in the repeated cross-sectional analysis since the goal 

was to assess patterns in a population (not among individuals) over time. However, in mediation 

analysis, the ordering of independent variables, mediators, and dependent variables has an 

inherent time element that can only be defined on a theoretical basis with cross-sectional data 

(MacKinnon, 2008). Therefore, the possibility exists that the theoretical ordering of variables was 

incorrect. Additionally, assessing emotional distress over the past month and certain outcomes 

over the past year (e.g., number of sex partners) may have resulted in temporal ambiguity 

regarding relationships between constructs. 

Self-selection bias. There was also potential for self-selection bias, or the possibility that 

differences in health-risk behaviors between sports participants and nonparticipants resulted from 

initial differences between the two groups rather than from the effect of sports. It is realistic to 

postulate that only AHS students already doing better than their classmates would be involved in 

sports. Even if this is true, the fact remains that students attending alternative high schools are, by 

definition, a high risk population and are not necessarily faring as well as (let alone better than) 

their peers in traditional high schools. Therefore, if self-selection bias was present in the study 

sample, it is less of a concern than it is an intriguing discovery that warrants further exploration 

and application to health promotion among AHS students.   

Threats to external validity. Threats to external validity, or the ability to generalize 

results to the greater population and different conditions or settings, were also present. Most 

concerning were low school-level participation rates and high levels of missing data, which were 

addressed throughout this dissertation but are reviewed below.  

Participation rates. As discussed in Chapter 4 (Manuscript One):  

…school-level participation rates were low [31-39% across survey years], [but] they were 

comparable to other studies of alternative high school students using convenience 

samples (as opposed to the census approach used with the MSS) which also reported high 
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student-level participation rates (i.e., 80% [Weller et al., 1999]). Aiding to the 

generalizability of current study findings is that student samples for 2007 and 2010 had 

similar demographic compositions as statewide enrollment data for alternative schools 

published by the Minnesota Department of Education for the 2006-07 and 2009-10 

school years. 

 The following table from Chapter 4 (Methods) highlights similarities between those 

enrolled in alternative schools in Minnesota during the 2009-10 school year and those who took 

the MSS in 2010: 

Table 4.4 

Sample Demographics for 2010 MMS Compared to 2009–10 Enrollment in Alternative Schools 
_____________________________________________________________________________ 

 2010 MSS 2009–10 2009–10 2009–10  
 Sample Enrollment Enrollment, Enrollment, 
   Metro Non-metro 
 (n = 4586) (n = 12,963) (n = 6942) (n = 6021) 
_____________________________________________________________________________ 

Gender 

Male 54.2 (2487) 54.4 (7049) 54.3 (3772) 54.4 (3277) 
Female 45.8 (2099) 45.6 (5914) 45.7 (3170) 45.6 (2744) 

Race/Ethnicity 

White 49.6 (2248) 58.2 (7543) 44.5 (3092) 73.9 (4451) 
Non-white 50.4 (2338) 41.8 (5420) 55.5 (3850) 26.1 (1570) 

SES 

FRL 51.7 (3761) 53.7 (6958) 55.5 (3853) 51.6 (3105) 
_____________________________________________________________________________ 

FRL = Free/reduced lunch 

The sample was nearly identical to enrollment figures with regards to gender, and very 

similar in terms of free or reduced lunch status. The 2010 MSS sample was more diverse than 

students enrolled in alternative education statewide but more similar to students in the 
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metropolitan area, potentially indicating that results from 2010 may be more generalizable to 

AHS students in the Twin Cities metropolitan area than those in rural Minnesota.  

High levels of missing data. The use of available case analyses resulted in substantial 

levels of missing data, particularly for mediation analyses. As indicated in Chapter 2 (Methods), 

“Incomplete cases were more likely to come from respondents who took the MSS in 2010 as well 

as those who were male or racial/ethnic minorities. In particular, black students had significantly 

higher levels of missing data than all other race/ethnicities.” Adjusting for these demographic 

variables likely resulted in increased generalizability, but results should be interpreted with 

caution due to potential biases.   

Implications 

Promising findings emerged from the current study that support society’s long-held view 

that sports team participation is a positive endeavor for adolescents. However, sports team 

participation was not uniformly associated with decreased involvement in every health-risk 

behavior or across genders. These inconsistent findings, along with results suggesting 

connectedness mediates relationships between sports team participation and health-risk behaviors, 

support the notion held by scholars operating from a resilience and healthy youth development 

perspective: context matters. Participating on sports teams has little to no inherent benefit, and 

instead must be deliberately shaped by those knowledgeable in adolescent development to be an 

experience that promotes positive outcomes among adolescents.  

Insights gained from discovering the opposing influence of peers and adults highlight 

why health promotion through sports is not as simple as “throwing out a ball and letting them 

play.” Among the AHS population, where substance use and risky sexual behavior is normative, 

higher levels of friend connectedness among sports participants actually worked against overall 

protective relationships between sports team participation and substance use, lifetime history of 

sexual intercourse, and condom use. In contrast to the negative influence of friends, adults 
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contributed to the protective nature of sports team participation. These oppositional influences 

underscore the need for deliberate efforts to create team sports experiences that create a culture of 

healthy decision making among participants as opposed to involvement in behaviors that can 

negatively impact health and overall well-being. Most importantly, however, the emergence of 

sports team participation as a protective factor against several risky behaviors despite adversities 

faced by many AHS students highlights the potential for promoting healthy behaviors through 

sports, particularly if principles of healthy youth development are applied to the development of 

the sports program.   

Implications for future research. Results from the current study provided insight into 

how global measures of connectedness influence relationships between sports team participation 

and health-risk behaviors. What is missing from the literature are studies blending the 

epidemiological approach of large-scale public health surveys such as the MSS with studies 

designed specifically to examine sports team participation as a venue for healthy youth 

development. As such, future research combining measures more specific to the sports team 

environment with questions about health-risk behaviors could shed light on how sports team 

participation influences health-risk behaviors. The need for such studies among high-risk youth 

such as alternative high school students is particularly great, given that such populations have 

been largely neglected in the sports team participation literature.  Many attributes of sports team 

participation, such as values taught through sports (e.g., winning versus skill development) and 

training of coaches, are amenable to intervention and can be crafted to create an experience that 

builds resilience and promotes healthy behaviors among participants. Several strategies should be 

considered for advancing the science of health promotion among vulnerable youth through sports 

team participation, including using existing infrastructures for observational studies and 

developing interventions specifically designed to promote healthy behaviors among adolescent 

athletes.  
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Evidence-based, sports-based youth development programs exist nationwide (e.g., The 

First Tee, Play It Smart, Project Rebound), yet little is known about health-risk behaviors among 

participants who come from disadvantaged environments that might place them at increased risk 

for engaging in health-risk behaviors. This presents an opportunity to partner with existing 

programs to investigate health outcomes among participants. Using lists of sport-based youth 

development programs and traditional school- and community-based programs as sampling 

frames, observational studies could be conducted comparing health-risk behaviors among 

adolescents participating in these types of programs to adolescents participating in programs 

where youth development is not emphasized.  

Another way to capitalize on existing research infrastructures would be to include more 

detailed measurements of sports team participation and protective factors on surveys such as the 

MSS, YRBS, and Add Health. Branching logic could be used to ask additional questions of 

students who report sports team participation. Additional questions about experiences playing 

sports could help elucidate mechanisms by which sports team participation serves as a protective 

or risk factor for various behaviors already assessed on these surveys. Examples of additional 

questions might include those assessing perceived team norms around involvement in risky 

behaviors, nature of relationships with coaches, and the values emphasized by sports programs. 

Global measures of protective factors should be expanded beyond what is already on the MSS to 

capture constructs such as emotional health (rather than distress). Studies that do not currently 

assess protective factors, such as the YRBS, could benefit from the addition of questions 

assessing known internal and external protective factors.  Finally, until measures of effect size are 

developed for multiple mediator models with dichotomous outcomes, future studies employing 

multiple mediation analysis techniques should use continuous measures to aid in interpreting the 

magnitude of indirect effects influencing relationships between sports team participation and 

health-risk behaviors.   
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Intervention studies aimed at designing sports programs that promote healthy behaviors 

among adolescents participating on sports teams are also needed. Preliminary assessment would 

need to be done to ensure buy-in from community partners and assess baseline levels of health-

risk behaviors among adolescents, content of the intervention, and cultural appropriateness of 

measurement instruments. Researchers should work with community partners to identify 

components of existing health behavior interventions and sport-based youth development 

programs that could be successfully replicated or modified for each unique community. Some 

components to consider might include peer education surrounding the consequences of health-

risk behaviors, providing coaches with training in adolescent development and how to incorporate 

tenets of healthy youth development into practices and games, family involvement, and 

community service projects in which teams can participate together.   

Finally, the focus on AHS students in the current study highlights just one population of 

youth facing adversities on their path to normal adolescent development and happy, healthy adult 

lives. Other populations of vulnerable youth, including inner city youth, homeless youth, and 

immigrant or refugee youth should be considered as potential beneficiaries of evidence-based 

sports programs designed to promote resilience and healthy behaviors.   

Implications for nursing practice. Public health nurses work in a variety of community- 

and school-based settings at the systems, community, and individual level, ideally positioning 

them to play an integral role in ensuring sports team participation results in positive health and 

social outcomes for adolescents. The Public Health Nursing Interventions Wheel (Public Health 

Nursing Section, 2001) provides a framework for understanding the contributions public health 

nurses can make in promoting health through sports among vulnerable youth. Screening, health 

teaching, referral, collaboration, coalition building, and advocacy are obvious areas where public 

health nurses can positively impact the health of adolescents involved in sports.  
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Screening, the quintessential secondary prevention intervention, could be undertaken by 

public health nurses, nurse practitioners, and other primary care providers to identify substance 

use, risky sexual behavior, violence involvement, and other health-risk behaviors among 

adolescents involved in sports. The annual sports physical required of young athletes presents a 

prime opportunity for asking about involvement in such behaviors, especially considering this 

may be the only time some adolescents visit a health care provider (Nsuami et al., 2003). It is not 

known how many practitioners currently screen for such behaviors, but the opportunity to ask 

adolescents about behaviors that may result in poor health outcomes should not be neglected.  

Health teaching and referral are interventions well-known to public health nurses. For 

example, public health nurses can teach athletes about safer sex practices and the physiological 

effects of substance use that can impact sport performance. If an adolescent is found to be 

involved in risky behaviors and at-risk for negative outcomes, public health nurses have enough 

knowledge of community resources to refer clients to appropriate services that can support 

behavior change. For example, if upon screening an adolescent for substance use during a sports 

physical, it is discovered the client is struggling to quit smoking, the public health nurse could 

provide referrals that can aid in smoking cessation (e.g., quit lines, support groups, professional 

counseling).  

Empowering individuals with the knowledge needed to make healthy decisions is 

important, but not sufficient to change behaviors; environments must also change to support 

behaviors. Public health nurses are also well-positioned to move beyond individual-level 

interventions and become involved in collective actions meant to change policies, laws, norms, 

awareness, and attitudes at community and systems levels (MDH, 2011). Such interventions 

might include collaboration with coaches, parents, and adolescents to create quality sports 

programs that promote health, coalition building among sport-based youth development programs 

and public health professionals, advocacy for vulnerable adolescents to have access to quality 



 

181 
 

sports programs, and policy development to encourage lawmakers to support youth sports. Of 

course, evidence of what works to promote health through sports is needed for these collective 

actions to be successful, highlighting the need for collaboration between practitioners and 

researchers.  

Conclusions 

Findings from the current study coupled with what is already known about risk and 

protective factors within a resiliency framework provide compelling evidence for continued 

exploration of team sports as a venue for health promotion among adolescents at high risk for 

involvement in health-risk behaviors, such as AHS students. The potential is great for promoting 

healthy behaviors through sports team participation because millions of adolescents willingly 

participate in sports each year. Many elements of the sporting environment can be modified to 

create experiences that build internal and external assets that can, by extension, promote healthy 

behaviors. Investing in evidence-based sports programs can buffer social-environmental risks 

faced by populations of vulnerable youth, serving as a critical protective factor that can give 

adolescents a sense of identity and purpose and set them on trajectories for healthy, productive 

lives where they might otherwise fall victim to unfortunate circumstances. 
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Appendix C 

Interaction Results for Repeated Cross-Sectional and Mediation Analysis 

Repeated Cross-Sectional Analysis 

An interaction term (“sport by year”) was added to each model to determine whether 

associations varied by year. When interaction terms were nonsignficant, survey year became a 

control variable in the model. When interaction terms were significant, separate analyses were 

conducted to estimate odds ratios by survey year.  

Three-way interaction terms (i.e., “sport by year by gender,” “sport by year by 

race/ethnicity”) were added to each model to assess whether gender or race/ethnicity moderated 

associations between sports team participation and health risk behaviors. When three-way 

interaction terms were not significant, year became a control variable and two-way interactions 

(“sport by gender” and “sport by race/ethnicity”) were examined. Two exceptions were made to 

this process. First, models assessing sexual risk-taking were automatically stratified by gender for 

two reasons: (1) on a conceptual level, consequences for unintended pregnancy have very 

different implications for females than for males, and; (2) a strong body of evidence exists 

supporting that female sports participants engage in less sexual risk-taking behaviors than male 

sports participants (Lehman & Koerner, 2004; Miller et al., 2002; Pate et al., 2000). Second, 

significant two-way “sport x gender” interactions were found for gun carrying and fought and 

carried a gun. However, because cell sizes for female students endorsing these behaviors (22, 14, 

and 13, respectively), the decision was made not to stratify these analyses by gender.  No 

significant interactions were found by race/ethnicity, therefore all models controlled for this 

variable. In addition to all sexual risk-taking models, the following models were stratified by 

gender due to significant interaction terms: alcohol use, binge drinking, marijuana use, and 

polysubstance use (Table C1). 
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Table C1 

Tests for Interaction by Year, Gender, and Race/Ethnicity, 2001–2010 MSS 
______________________________________________________________________________ 

 Sport*year Sport*year* Sport*gender Sport*year* Sport*race/ 
 P-value gender P-value race/ethnicity ethnicity 
  P-value  P-value P-value 
______________________________________________________________________________ 

Substance Use 

Cigarette usea .77 .52 .10 .28 .11 
Alcohol useb .44 .02 .0002 .82 .08 
Binge drinkingc .23 .10 .003 .46 .06 
Marijuana useb .59 .06 .003 .79 .96 
Cocaine useb .12 .68 .65 .94 .50 
Polysubstance used .76 .16 .002 .84 .39 

Sexual Risk-Takingl 

Ever had intercoursee .32 .21 .06 .59 .69 
Multiple partnersf .84 .39 .08 .77 .26 
Condom nonuseg .02 .11 .17 .33 .83 
Partner noncommunicationh .10 .11 .05 .23 .35 

Violence Involvementm 

Fightingi .47 .57 .39 .28 .17 
Carried a gunj .31 .02 .002 .87 .45 
Fought and carried a gunk .77 .10 .003 .92 .40 

______________________________________________________________________________ 

a On ≥20 of the 30 days preceding the survey 
b On ≥10 occasions during the 12 months preceding the survey 
c Drank  ≥5 drinks at one time on  ≥10 occasions during the 12 months preceding the survey 
d Used ≥2 of following substances on ≥10 occasions during 12 months preceding the survey: 
alcohol, marijuana, cocaine 
e Ever in lifetime 
f Three or more sexual partners (male and/or female) in the 12 months preceding the survey, 
among sexually active students 
g Did not use a condom during last sexual intercourse, among sexually active students 
h Never discuss STD or pregnancy prevention with any partners, among sexually active students 
i On ≥3 occasions during the 12 months preceding the survey 
j On ≥1 days during the 30 days preceding the survey  
k Fought on ≥1 occasions in the 12 months preceding the survey and carried a gun on ≥1 days 
during the 30 days preceding the survey 
l All sexual risk-taking variables were stratified by gender 
m Carried a gun and Fought and carried gun were not stratified by gender due to small cell sizes 
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Mediation Analysis 

Interaction terms (“sport by gender” and “sport by race/ethnicity”) were examined to 

determine whether mediation models using 2010 MSS data needed to be stratified by gender or 

race/ethnicity. No significant interactions were present (Table C2), therefore all models were 

controlled for gender and race/ethnicity.  

Table C2 

Tests for Interaction by Gender, and Race/Ethnicity, 2010 MSS 
______________________________________________________________________________ 

 Sport*gender Sport*race/ethnicity 
 P-value P-value 
______________________________________________________________________________ 

Substance Use 

Cigarette usea .98 .56 
Alcohol useb .48 .23 
Binge drinkingc .54 .37 
Marijuana useb .81 .34 
Other drug useb,d .28 .23 
Polysubstance usee .72 .11 

Sexual Risk-Taking 

Ever had intercoursef .18 .38 
Multiple partnersg .89 .87 
Condom nonuseg,h .41 .08 
Partner non-communicationi .17 .80 

______________________________________________________________________________ 

a On ≥20 of the 30 days preceding the survey 
b On ≥1 of the 30 days preceding the survey 
c Drank  ≥5 drinks at one time on  ≥10 occasions during the 12 months preceding the survey 
d Cocaine/crack, heroin, prescription drugs, stimulants, methamphetamine, ecstasy, LSD, and/or 
sniffing gasses/spray paint 
e Used ≥2 of following substances on ≥1 occasions during 30 days preceding the survey: alcohol, 
marijuana, hard drugs 
f Ever in lifetime 
g Three or more sexual partners (male and/or female) in the 12 months preceding the survey, 
among sexually active students 
h Did not use a condom during last sexual intercourse, among sexually active students 
i Never discuss STD or pregnancy prevention with any partners, among sexually active students 
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Appendix D  

Prevalence of Sports Team Participation and Health-Risk Behaviors by Year 

Table D1 

Prevalence of Sports Team Participation and Health-Risk Behaviors, by Year, Among Alternative High School Students, 2001–2010 
___________________________________________________________________________________________________________________ 

 2001 2004 2007 2010 Total 
 % (n) % (n) % (n) % (n) % (n) 
___________________________________________________________________________________________________________________ 

Cigarette usea 61.0 (1816) 52.0 (1522) 44.9 (1186) 39.3 (1636) 48.5 (6160) 
Alcohol useb 47.2 (1438) 43.2 (1284) 38.3 (994) 33.0 (1317) 39.9 (5033) 
Binge drinkingc 34.0 (1050) 30.2 (907) 24.5 (637) 20.8 (831) 27.0 (3425) 
Marijuana useb 44.7 (1360) 42.5 (1254) 41.2 (1071) 39.7 (1601) 41.9 (5286) 
Cocaine useb   7.6 (231)   6.0 (176)   4.8 (120)   1.5 (56)   4.7 (583) 
Polysubstance used 32.9 (1006) 29.7 (884) 26.9 (700) 22.9 (918) 27.8 (3508) 
Ever had intercoursee 79.7 (2395)  80.0 (2318) 79.0 (1969) 78.2 (3000) 79.2 (9682) 
Multiple partnersf 40.9 (977)  40.6 (937) 40.7 (798) 40.5 (1209) 40.7 (3921) 
Condom nonuseg 52.8 (1244)  51.6 (1197) 51.4 (1002) 51.9 (1549) 51.9 (4992) 
Partner noncommunicationh 14.2 (333) 13.2 (297) 17.9 (345) 18.2 (537) 15.9 (1512) 
Fightingi 18.5 (586) 17.3 (536) 16.4 (434) 15.6 (650) 16.9 (2206) 
Gun carryingj   4.7 (156)   4.4 (143)   5.0 (138)   4.0 (177)   4.4 (614) 
Fighting and gun carryingk   3.3 (103)   3.3 (100)   3.4 (89)   3.1 (126)   3.2 (418) 
Attempted suicidee 25.6 (815) 24.9 (778) 18.6 (483) 16.3 (668) 21.1 (2744) 
___________________________________________________________________________________________________________________
  
a On ≥20 of the 30 days preceding the survey 
b On ≥10 occasions during the 12 months preceding the survey 
c Drank  ≥5 drinks at one time on  ≥10 occasions during the 12 months preceding the survey 
d Used ≥2 of following substances on ≥10 occasions during 12 months preceding the survey: alcohol, marijuana, cocaine 
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Table D1 (Continued) 

___________________________________________________________________________________________________________________ 

e Ever in lifetime 
f Three or more sexual partners (male and/or female) in the 12 months preceding the survey, among sexually active students 
g Did not use a condom during last sexual intercourse, among sexually active students 
h Never discuss STD or pregnancy prevention with any partners, among sexually active students 
i On ≥3 occasions during the 12 months preceding the survey 
j On ≥1 occasions during the 12 months preceding the survey 
k Fought on ≥1 occasions in the 12 months preceding the survey and carried a gun on ≥1 days during the 30 days preceding the survey 
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Appendix E 

Table of Values Used to Calculate Indirect Effects 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure E1. Multiple mediator analysis for cigarette use. (SC = school connectedness; AC = adult 
connectedness; FC = friend connectedness; ED = emotional distress) * p ≤ .01; ** p ≤ .001; *** p ≤ 
.0001 
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Table E1 

Mediation of Relationships between Sports Team Participation and Substance Use, Final 
Adjusted Models 
______________________________________________________________________________ 

Outcome Association between IV Association between 
Mediator (sports) and mediator (an)a mediator and outcome (bn)b 

______________________________________________________________________________ 

Cigarette Use 

School connectedness  .0740 -.1252* 
Adult connectedness  .3218*** -.2035*** 
Friend connectedness  .2277*  .2254*** 
Emotional distress -.1021  .1025* 

Alcohol Use 

School connectedness  .0818 -.3243*** 
Adult connectedness  .3071*** -.1387* 
Friend connectedness  .2239*  .2534*** 
Emotional distress -.0881  .1778*** 

Binge Drinking 

School connectedness  .0880 -.3830*** 
Adult connectedness  .2935*** -.1441* 
Friend connectedness  .2235*  .3303*** 
Emotional distress -.1180  .0457 

Marijuana Use 

School connectedness  .0846 -.3662*** 
Adult connectedness  .3063*** -.1931*** 
Friend connectedness  .2306**  .2275*** 
Emotional distress -.1035  .1227* 

Hard Drug Use 

School connectedness  .0788 -.2741*** 
Adult connectedness  .3001*** -.2983*** 
Friend connectedness  .2358**  .2994*** 
Emotional distress -.0861  .3119*** 

______________________________________________________________________________  
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Table E1 (Continued) 
______________________________________________________________________________ 

Outcome Association between IV Association between 
Mediator (sports) and mediator (an)a mediator and outcome (bn)b 

______________________________________________________________________________ 

Polysubstance Use 

School connectedness  .0769 -.3399*** 
Adult connectedness  .3030*** -.2145*** 
Friend connectedness  .2311**  .2849*** 
Emotional distress -.1014  .2113*** 

Ever Had Intercourse 

School connectedness  .0895 -.1191* 
Adult connectedness  .3419*** -.2006** 
Friend connectedness  .2561**  .2714*** 
Emotional distress -.1110  .0408 

Multiple Partners 

School connectedness  .1348* -.1764* 
Adult connectedness  .3105*** -.0003 
Friend connectedness  .2778**  .0628* 
Emotional distress -.1056  .0483 

Condom Nonuse 

School connectedness  .1364* -.1285* 
Adult connectedness  .3204***  .0179 
Friend connectedness  .2777** -.0179 
Emotional distress -.1095  .0819 

Partner Noncommunication 

School connectedness  .1361* -.0947 
Adult connectedness  .3132*** -.1472* 
Friend connectedness  .2748** -.0987 
Emotional distress -.1107 -.1064 

______________________________________________________________________________ 

Note. ***p ≤  .0001, **p ≤  .001, *p ≤  .01, italic* p ≤ .05 
a  Estimated using ordinary least squares regression (OLS) 
b Estimated using logistic regression 
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Appendix F 

Example of SAS Output for Multiple Mediation Analysis (Outcome: Cigarette Use) 

The SAS System                                  08:22 Wednesday, May 2, 2012   1 
 
******************PROCESS Procedure for SAS Beta Release 050412****************** 
 
 
Written by Andrew F. Hayes, Ph.D.  http://www.afhayes.com 
 
****************************************************************************** 
 
 
   Model and Variables 
 
Model = 4 
Y     = DV_FREQ_CIG_USE 
X     = SCHOOL_SPORTS_WEEK 
M1   = SCHOOLCONN 
M2   = ADULTCONN2 
M3   = PEER_SUPPORT 
M4   = EMOTDISTRESS 
 
 
                     Statistical controls: 
     COL1                COL2                COL3 
 
ROW1 DEMOGRAPHICS_FEMALE AGE_CONTINUOUS      DEMOGRAPHICS_RACE 
 
        Statistical controls: 
     COL4                COL5 
 
ROW1 DEMOGRAPHICS_FRL    COVAR_ACE 
 
 
Sample size: 
 
        3308 
 
****************************************************************************** 
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Outcome: SCHOOLCONN 
 
 
 Model Summary 
         R R-sq F df1 df2 p 
 
    0.1561 0.0244 13.7465 6.0000 3301.0000 0.0000 
 
 Model 
 Coeff se t p 
 
Constant  2.4953 0.1903 13.1091 0.0000 
SCHOOL_SPORTS_WEEK  0.0740 0.0518   1.4298 0.1529 
DEMOGRAPHICS_FEMALE   0.1763 0.0307   5.7429 0.0000 
AGE_CONTINUOUS  0.0474 0.0109   4.3560 0.0000 
DEMOGRAPHICS_RACE  0.0189 0.0122   1.5536 0.1204 
DEMOGRAPHICS_FRL  0.0927 0.0307   3.0225 0.0025 
COVAR_ACE -0.1482 0.0303  -4.8867 0.0000 
 
****************************************************************************** 
 
Outcome: ADULTCONN2 
 
 
 Model Summary 
         R R-sq F df1 df2 p 
 
    0.2149 0.0462 26.6450 6.0000 3301.0000 0.0000 
 
 
 Model 
 Coeff se t p 
 
Constant  3.6591 0.2039 17.9476 0.0000 
SCHOOL_SPORTS_WEEK  0.3218 0.0554   5.8045 0.0000 
DEMOGRAPHICS_FEMALE  0.1580 0.0329   4.8047 0.0000 
AGE_CONTINUOUS -0.0220 0.0116 -1.8852 0.0595 
DEMOGRAPHICS_RACE  0.0169 0.0130   1.2971 0.1947 
DEMOGRAPHICS_FRL  0.0930 0.0329   2.8313 0.0047 
COVAR_ACE -0.3122 0.0325 -9.6090 0.0000 
 
****************************************************************************** 
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 Model Summary 
 R R-sq F df1 df2 p 
 
 0.1425 0.0203 11.4037 6.0000 3301.0000 0.0000 
 
 
 Model 
 Coeff se t p 
 
Constant  4.0579 0.2526 16.0653 0.0000 
SCHOOL_SPORTS_WEEK  0.2277 0.0687   3.3142 0.0009 
DEMOGRAPHICS_FEMALE  0.2962 0.0407   7.2686 0.0000 
AGE_CONTINUOUS -0.0200 0.0144 -1.3837 0.1665 
DEMOGRAPHICS_RACE -0.0148 0.0161 -0.9184 0.3585 
DEMOGRAPHICS_FRL -0.0845 0.0407 -2.0744 0.0381 
COVAR_ACE -0.1297 0.0403 -3.2228 0.0013 
 
****************************************************************************** 
 
Outcome: EMOTDISTRESS 
 
 
 Model Summary 
 R R-sq F df1 df2 p 
 
 0.3710 0.1376 87.7916 6.0000 3301.0000 0.0000 
 
 
 Model 
 Coeff se t p 
 
Constant  1.8976 0.2201   8.6210 0.0000 
SCHOOL_SPORTS_WEEK -0.1021 0.0599  -1.7050 0.0883 
DEMOGRAPHICS_FEMALE  0.3359 0.0355   9.4602 0.0000 
AGE_CONTINUOUS  0.0179 0.0126   1.4216 0.1552 
DEMOGRAPHICS_RACE -0.0406 0.0141  -2.8887 0.0039 
DEMOGRAPHICS_FRL -0.0268 0.0355  -0.7547 0.4505 
COVAR_ACE  0.6279 0.0351 17.9015 0.0000 
 
****************************************************************************** 
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Outcome: DV_FREQ_CIG_USE 
 
 
Coding of binary DV for analysis 
DV_FREQ_CIG_USE         Analysis 
 
 0.00 0.00 
 1.00 1.00 
 
 
                     Logistic Regression Summary 
 -2LL Model LL McFadden CoxSnell Nagelkrk n 
 
ROW1  4144.0995 313.2067 0.0703 0.0903      0.1221 3308.0000 
 
 
 Model 
 Coeff se Z p 
 
constant -2.5410 0.5372 -4.7301 0.0000 
SCHOOLCONN -0.1252 0.0489 -2.5588 0.0105 
ADULTCONN2 -0.2035 0.0490 -4.1563 0.0000 
PEER_SUPPORT  0.2254 0.0382  5.9064 0.0000 
EMOTDISTRESS  0.1025 0.0390  2.6266 0.0086 
SCHOOL_SPORTS_WEEK -0.6918 0.1446 -4.7856 0.0000 
DEMOGRAPHICS_FEMALE -0.2368 0.0798 -2.9671 0.0030 
AGE_CONTINUOUS  0.1508 0.0285  5.2887 0.0000 
DEMOGRAPHICS_RACE -0.1925 0.0309 -6.2260 0.0000 
DEMOGRAPHICS_FRL -0.3740 0.0767 -4.8745 0.0000 
COVAR_ACE  0.5880 0.0802  7.3296 0.0000 
 
****************************TOTAL EFFECT MODEL**************************** 
 
Outcome: DV_FREQ_CIG_USE 
 
 
 Logistic Regression Summary 
           -2LL Model LL McFadden CoxSnell Nagelkrk n 
 
ROW1  4200.7554 256.5508 0.0576 0.0746 0.1008 3308.0000 
 
 
                             Model 
 Coeff se Z p 
 
constant -2.4420 0.4906 -4.9778 0.0000 
SCHOOL_SPORTS_WEEK -0.7183 0.1432 -5.0178 0.0000 
DEMOGRAPHICS_FEMALE -0.1882 0.0767 -2.4531 0.0142 
AGE_CONTINUOUS  0.1442 0.0281  5.1382 0.0000 
DEMOGRAPHICS_RACE -0.2034 0.0307 -6.6166 0.0000 
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DEMOGRAPHICS_FRL -0.4184 0.0758 -5.5170 0.0000 
COVAR_ACE  0.6901 0.0762  9.0584 0.0000 
 
******************* TOTAL, DIRECT AND INDIRECT EFFECTS******************** 
 
 Total effect of X on Y 
 Effect SE Z p 
 
 -0.7183 0.1432 -5.0178 0.0000 
 
 
           Direct effect of X on Y 
 Effect SE Z p 
 
   -0.6918 0.1446 -4.7856 0.0000 
 
 
 Indirect effect of X on Y 
 Effect Boot SE BootLLCI BootULCI 
 
TOTAL -0.0339 0.0217 -0.0834  0.0069 
SCHOOLCONN -0.0093 0.0080 -0.0295  0.0028 
ADULTCONN2 -0.0655 0.0200 -0.1083 -0.0314 
PEER_SUPPORT  0.0513 0.0177  0.0243  0.0929 
EMOTDISTRESS -0.0105 0.0074 -0.0300  0.0002 
 
********************** ANALYSIS NOTES AND WARNINGS*********************** 
 
 
Number of bootstrap samples for bias corrected bootstrap confidence intervals: 
 
 1000.0000 
 
 
Level of confidence for all confidence intervals in output: 
 
 95.0000 
 
 
NOTE: Some cases were deleted due to missing data. The number of such cases was: 
 
 1278.0000 
 


