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Abstract

Obesity and mental health disorders remain significant public health problems in adolescents. 

Substantial health disparities exist with minority youth experiencing higher rates of these 

problems. Schools are an outstanding venue to provide teens with skills needed to improve their 

physical and mental health, and academic performance. In this paper, the authors describe the 

design, intervention, methods and baseline data for a randomized controlled trial with 779 

culturally diverse high-school adolescents in the southwest United States. Aims for this prevention 

study include testing the efficacy of the COPE TEEN program versus an attention control program 

on the adolescents’ healthy lifestyle behaviors, Body Mass Index (BMI) and BMI%, mental 

health, social skills and academic performance immediately following the intervention programs, 

and at six and 12 months post interventions. Baseline findings indicate that greater than 40% of 

the sample is either overweight (n = 148, 19.00%) or obese (n = 182, 23.36%). The predominant 

ethnicity represented is Hispanic (n = 526, 67.52%). At baseline, 15.79%(n = 123) of the students 

had above average scores on the Beck Youth Inventory Depression subscale indicating mildly (n = 

52, 6.68%), moderately (n = 47, 6.03%), or extremely (n = 24, 3.08%) elevated scores (see 1). 

Anxiety scores were slightly higher with 21.56% (n = 168) reporting responses suggesting mildly 

(n = 81, 10.40%), moderately (n = 58, 7.45%) or extremely (n = 29, 3.72%) elevated scores. If the 

efficacy of the COPE TEEN program is supported, it will offer schools a curriculum that can be 
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easily incorporated into high school health courses to improve adolescent healthy lifestyle 

behaviors, psychosocial outcomes and academic performance.
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1. Introduction

Obesity and mental health disorders in adolescence are two major public health problems in 

the United States today [1,2]. The incidence of overweight and obesity has dramatically 

increased over the past 20 years (i.e., overweight, a gender and age-specific body mass 

index [BMI] percentile at or above the 85th percentile, or obese, which is defined as a 

gender and age-specific BMI percentile at or above the 95th percentile) [3,4].

Approximately 15 million children and adolescents in the U.S. have a mental health problem 

that interferes with their functioning at home or at school, yet less than 25% receive 

treatment [5–9]. Depression among adolescents is associated with disabling morbidity, 

significant mortality, and substantial healthcare costs [10,11].

Overweight youth have heightened anxiety, depression, suicidal thoughts, body 

dissatisfaction, and hopelessness in addition to a higher prevalence of school problems, 

including poor academic performance [5–8,12–15]. Compared to their non-overweight 

peers, Hispanic and White teens who are overweight are significantly more likely to report 

depression and feelings of worthlessness [16]. Although there is support from longitudinal 

studies with adolescents that depression may infer an increased risk of obesity in adults [17], 

there is also support that obesity in adolescents increases the risk of depression in adults 

[14,18]. The relationship between depression and obesity in adolescence is complex, 

multifactorial, and not unidirectional. As obesity and depression are known to coexist, 

addressing the prevention of both together in an intervention will likely impact the greatest 

number of students.

Because of the extensive time that youth spend in learning environments, schools are an 

outstanding venue to provide adolescents with skills needed to improve their healthy 

lifestyle behaviors, mental health and academic performance. Prior school-based prevention 

trials for obesity in adolescents have yielded small and typically non-significant changes on 

measures of weight [19–22]. However, other beneficial effects of preventive interventions 

have been supported, such as improvements in sedentary activity, eating patterns [23], body/

self-image [19], and screen time [23,24].

Findings from a meta-analytic review of school-based programs for the prevention of 

depression identified small effects [25]. Certain study characteristics increased effect sizes 

such as targeting high-risk individuals with shorter duration interventions, including 

homework. A systematic review of school-based prevention and early intervention programs 

for depression indicated most studies were based on cognitive behavioral therapy. The most 

effective programs targeted those with existing elevated levels of depression [26].
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By integrating some key elements of prior studies with significant findings, this study builds 

upon current research by implementing a large, well-designed randomized controlled trial. 

In addition, the study includes the delivery of the healthy lifestyle intervention by teachers 

and assessment of implementation fidelity.

1.1. Theory

Cognitive Behavior Theory (CBT), informed by cognitive and behavioral theories, guided 

the content of the COPE (Creating Opportunities for Personal Empowerment) Healthy 

Lifestyles TEEN (Thinking, Emotions, Exercise, Nutrition) Program [27–30]. The basic 

premise of CBT is that an individual’s emotions and behaviors are, in large part, determined 

by the way in which he or she cognitively thinks and appraises the world [31]. Therefore, a 

person who has negative beliefs tends to have negative emotions (e.g., depression) and 

behaves in negative ways (e.g., overeating, risky behaviors) [5,32]. Negative emotions and 

behaviors are even more profound when there are skill deficits (e.g. poor emotional 

regulation, poor problem-solving and assertiveness skills). Based on this theory, we 

predicted that teens who lack beliefs/confidence in their abilities to engage in healthy 

behaviors and perceive those behaviors as difficult to perform will report more depressive/

anxiety symptoms and engage in fewer healthy behaviors (see Fig. 1). The adolescent’s 

beliefs in his or her ability to live a healthy lifestyle are proposed to increase and perceived 

difficulty in living a healthy lifestyle is contended to decrease through the use of positive 

self-statements, goal setting, problem-solving, and cognitive reframing. Our prior studies 

with hundreds of teens have supported significant relationships among these variables [33–

36]. Three pilot tests of the COPE TEEN intervention also have been completed prior to this 

study, including research in: (a) a large suburban New York school, N = 12, 92% white [35], 

(b) a rural West Virginia school, N = 49, 98% white [37], and (c) an urban Arizona school, 

N = 19, 100% Hispanic [33]. Findings from our pilot studies testing COPE TEEN have 

shown a decrease in weight [35,37], anxiety/depression [33], and an increase in the teens’ 

commitment to make healthy lifestyle choices [35,37].

1.2. Mediators and moderators

Based on CBT, we hypothesized that the COPE TEEN intervention will first strengthen the 

teens’ beliefs/confidence in their ability to engage in healthy lifestyle behaviors, manage 

their negative emotions, perform well academically and lessen their perceived difficulty of 

performing healthy behaviors, which in turn, will result in more healthy behaviors, less 

depressive and anxiety symptoms, and higher social skills (see Fig. 1). Ultimately, engaging 

in healthy lifestyle behaviors should lead to the prevention of overweight in normal weight 

teenagers and less weight gain in those who are overweight at baseline. Further, less 

depressive and anxiety symptoms as well as higher social skills should lead to better 

academic outcomes. We chose the proximal outcomes of healthy lifestyle behaviors, 

depressive/anxiety symptoms, and social skills as our key primary outcomes because they 

are so important at this developmental phase and often precipitate later distal outcomes (e.g., 

overweight, major depressive disorder, poor academic outcomes).

Mediational analyses of data are important to better understand the mechanisms through 

which treatments are effective [38]. However, prior studies have not tended to test mediators 
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[39]. Thus, there remain large gaps in knowledge about how interventions impact outcomes. 

Based on our literature review, there are likely to be key influences outside of cognition that 

may impact a teen’s healthy behaviors, social skills and emotions. Therefore, we added key 

variables to our model as potential moderators. For example, we may find that the COPE 

TEEN intervention works better for certain sub-groups of teens (e.g., those who have 

parents with stronger beliefs; those in high fidelity classrooms). Analysis of both moderating 

and mediating variables will allow us to extend the science of healthy lifestyle interventions 

with adolescents.

The purpose of this study is to test the short and more long-term efficacy of the COPE 

TEEN intervention, versus an attention control program (Healthy Teens) on the healthy 

lifestyle behaviors, Body Mass Index (BMI) and BMI percentile, social skills, depressive/

anxiety symptoms and academic performance of 779 culturally diverse high school teens 

enrolled in the southwest region of the U.S. for the ultimate purpose of preventing 

overweight/obesity, mental health disorders and poor academic functioning. The primary 

aim of the study is to evaluate if teens in the COPE TEEN intervention have higher healthy 

lifestyle behaviors, less weight gain and less depressive symptoms than teens receiving the 

attention control intervention immediately following and at 6 and 12 months post-

intervention. The secondary aim is to examine whether the COPE TEEN intervention also 

improves social skills and academic performance. Two additional aims include: (1) theory 

building exploration by evaluating mediation of healthy lifestyle behaviors and depressive 

symptoms by examining adolescents’ perceived difficulty and beliefs in their ability to make 

healthy lifestyle choices; and (2) evaluation of variables that may moderate the effects of the 

intervention on healthy lifestyle behaviors and depressive/anxiety symptoms (e.g., ethnicity, 

gender, SES, family composition, acculturation, and parental healthy lifestyle beliefs and 

behaviors). This paper includes the design, intervention, methods and baseline data for an 

ongoing randomized controlled trial with 779 culturally diverse high-school adolescents in 

the southwest region of the United States.

2. Methods

The COPE TEEN study is a four-year prospective, randomized controlled trial for high 

school adolescents, ages 14 to 16 years. The COPE TEEN intervention is a 15-session 

educational and cognitive–behavioral skills building (CBSB) intervention that includes 20 

min of physical activity in each session. The study design and reporting have been guided by 

the CONSORT guidelines [40] (see Fig. 2). This study was approved by the University 

Institutional Review Board and each participating school district.

2.1. Sample and setting

Students were invited to participate if they were 14 to 16 years old and enrolled in health 

education courses at 11 high schools from two school districts in a large metropolitan city in 

the southwest United States. District administrators in both districts chose which schools 

could participate in the study. Since the first school district contained a high percentage of 

Hispanic teens from low socioeconomic (SES) backgrounds, the second school district was 

targeted to increase diversity of ethnicity and SES status. The first school district is located 
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in the heart of the metropolitan city with the other district being located within a large 

suburb, which serves students from all socioeconomic backgrounds.

2.2. Eligibility

Inclusion criteria to participate in the study included: (a) teens 14 to 16 years of age enrolled 

in a health class at one of the 11 participating high schools, (b) Teens who assented to 

participation, (c) teens with a custodial parent who consented for their teen’s participation in 

the study and optionally for themselves, (d) teens who could speak and read in English, and 

(e) parents who could speak and read either Spanish or English.

Exclusion criteria included: (a) teens with a medical condition that would not allow them to 

participate in the physical activity component of the program.

2.3. Procedure

Schools within each of the two school districts were randomly assigned to receive either the 

COPE TEEN program or the Healthy Teens attention control program by placing all of the 

school names in a hat and then randomly drawing them out. Schools were not matched on 

any characteristics. All teens in the selected health education courses in the 11 high schools 

were invited to participate in the study (see Fig. 2). Research team members introduced the 

study to all students in each health class and sent consent/assent packets home with all teens 

who expressed interest in study participation. Consents were provided in either English or 

Spanish. Teens who returned a signed assent and parent consent were enrolled in the study. 

All students in each health class received either the COPE TEEN or attention control 

curriculum. Only students enrolled in the study completed the research measures. In 

addition, at the baseline data collection, all teens who had a BMI percentile ≥ 85 were 

privately invited to have a fasting blood sample drawn by finger stick prior to the start of 

school at the nurse’s office to assess cholesterol. Fifty-seven percent (n = 170) of the teens 

approached to have their blood drawn consented and 147 completed the baseline blood 

work.

The decision was made to randomly assign schools to one of the two interventions (e.g., 

instead of randomly assigning classrooms within the schools) in order to decrease the 

probability of cross-contamination and minimize threats to internal validity. Whether they 

were enrolled in the study or not, all adolescents in the health education courses received 

either: (a) a 15 week, 15 session multi-component educational and CBSB intervention with 

physical activity, or (b) a 15 week, 15 session attention control program focusing on 

common adolescent health topics (e.g., health literacy, safety, skin care). The length of class 

periods varied between 50 and 57 min. Intervention content was delivered by the teens’ 

health teachers after a one-day training session. Session content was delivered in 30 min in 

the COPE TEEN group with 20 min of physical activity, which was completed either in the 

classroom or as outdoor activities (e.g., walks). Session content was delivered over the entire 

class period in the Healthy Teens group. Students and parents gave assent/consent prior to 

participation in the study.
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2.4. Measures

Measures were completed by teens, parents and teachers (see Table 2). Time points for 

collection of measures were baseline, post-intervention, and six and 12 months following 

completion of the intervention. See Table 2 for scale reliabilities.

2.4.1. Acculturation—The Acculturation, Habits, and Interests Multicultural Scale for 

Adolescents (AHIMSA) measure a wide range of attitudes and preferences for the U.S. 

culture across several life domains (e.g., friends, media preferences, celebration of holidays, 

ways of thinking, favorite foods). Youth respond individually as to whether each statement 

represents: “the U.S.” (indicating assimilation), “the country my family is from” (indicating 

separation), “both” (indicating integration), and “neither” (indicating marginalization). 

Scores for each of these four orientations range from 0 to 8 [41].

2.4.2. Healthy lifestyle beliefs scale—The Healthy Lifestyle Beliefs Scale was adapted 

from other Beliefs scales used in multiple prior studies [34,42–44]. This scale taps beliefs 

about various facets of maintaining a healthy lifestyle (e.g., “I believe that I can be more 

active” and “ I am sure that I will do what is best to lead a healthy life”). Subjects respond to 

each item on a Likert-type scale that ranges from 1 strongly disagree to 5 strongly agree. 

Face validity was established with 10 teens. Content validity was established by 8 

adolescent specialists. Construct validity of the scale was supported through factor analysis 

with over 400 high school adolescents [45].

2.4.3. Perceived difficulty scale—This instrument measures one’s perceived difficulty 

in living a healthy lifestyle [46]. Teens respond to each item on the 5-point Likert-type scale 

that ranges from 1 very hard to do to 5 very easy to do (e.g., how hard or easy it is to do the 

following things: eat healthy, exercise regularly, cope/deal with stress). The scale was 

adapted from another similar scale used with teens in a HIV-preventive intervention study 

[47,48]. Construct validity was supported through factor analysis with 400 high school 

students.

2.4.4. Healthy lifestyle behaviors—Healthy lifestyle behaviors were measured 

subjectively (e.g., I exercise on a regular basis; I talk about my worries or stress every day, I 

do what I should do to lead a healthy life) on a 5-point Likert-type scale that ranges from 0 

strongly disagree to 5 strongly agree [49]. Face validity was established with 10 teens and 8 

adolescent health experts established content validity.

2.4.5. Physical activity—Physical activity, another measure of healthy lifestyle 

behaviors, was measured with a pedometer. The Yamex SW-200 pedometer was used in this 

study. Yamex pedometers are considered the standard in the healthcare and research 

industry due to their reliability and accuracy. A pedometer step counter was provided to the 

teens in both the COPE TEEN and attention control groups at the beginning of the study. 

Teens were instructed by research personnel on the use of the pedometer. Pedometers 

provide a valid and reliable means to measure habitual physical activity in youth [50]. Step 

counts were recorded by the teens for 7 days at baseline and immediately following the 

intervention for 7 days. The teens were asked to record the number of steps taken each day.
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2.4.6. Beck Youth Inventory (2nd edition; BYI–II)—This instrument is designed for 

youth 7 to 18 years of age [51,52]. The five sub-scales each contain 20 statements about 

thoughts, feelings and behaviors related to emotional and social impairment. Scores on the 

individual sub-scales are calculated as the sum of the 20 items and standardized to T-scores 

with a mean of 50 and a standard deviation of 10. The higher the youth’s T score, the higher 

the distress the youth is experiencing. For example, norms for the depression, anxiety, 

destructive behavior, and anger sub-scales include: <55 average; 55–59 mildly elevated; 60–

69 moderately elevated; and 70+ is extremely elevated.

2.4.7. Anthropometric measures—All anthropometric measures were taken twice 

during each measurement time point, and the mean of the two measurements was calculated 

and will be used for analysis. Height and weight were obtained in a private area. Height was 

measured with a stadiometer to the nearest hundredth of a centimeter. Weight was measured 

with a Tanita® scale to the nearest hundredth of a kilogram (Tanita Corporation of America, 

Illinois, USA). Data were used to calculate BMI (kg/m2). Age and gender specific BMI 

percentile were calculated based on CDC growth charts for SAS (http://www.cdc.gov/

nccdphp/dnpao/growthcharts/resources/sas.htm). Waist circumference was measured with a 

Power Systems Gulick Tape Measure® (Power Systems, Tennessee, USA) at the level of 

the umbilicus. This measuring tape is spring loaded to provide a consistent tension that 

offers a high level of accuracy.

2.4.8. Social Skills Rating System (SSRS)—The Social Skills Rating System has 

established validity and reliability and documents behaviors in three domains, including 

social skills, problem behaviors, and academic competence [53]. There are three domains 

assessed by the problem behaviors including externalizing problems, internalizing problems, 

and hyperactivity. The SSRS is comprised of three components (teacher, parent, and 

student) which may be used separately or in combination. This study utilized the teacher 

report only.

2.4.9. Nutrition and activity knowledge scales—Subjects respond to these scales by 

answering yes, no, or don’t know [54,55]. Face validity was established with 10 teens and 

content validity was established by 8 adolescent health experts for both of these instruments.

2.4.10. Cholesterol—Teens with a BMI percentile ≥ 85were invited to have their fasting 

total cholesterol, high density lipoprotein (HDL), low density lipoprotein (LDL), and 

triglyceride levels evaluated. Prior to the start of the school day and after an 8 to 12-hour 

fast, a registered nurse obtained a drop of blood from teens via a finger stick. The blood was 

analyzed through Cholestech® (Cholestech Corporation, CA, USA).

2.4.11. Demographic variables—Demographic data from the teens and parents were 

collected with a questionnaire. Examples of items included: (a) age, (b) gender, (c) ethnicity, 

(d) socioeconomic status, and (e) perceived social support.

2.4.12. Academic achievement—Academic achievement was measured with the 

student’s health course grade and the Academic Competence sub-scale of the Social Skills 

Rating System. This sub-scale is completed by the teacher and “includes items measuring 
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reading and mathematics performance, motivation, parental support, and general cognitive 

functioning” [53].

2.5. Incentives

All participants received incentives for their involvement in the intervention. Teachers at the 

one-day training received a $25 gift card, a t-shirt and a computer jump drive storage device. 

Each teacher received $100 at the completion of the study. Teens received store gift cards at 

the completion of questionnaires and measurements: $10 at baseline and post-intervention, 

$15 at the 6 month follow-up, and $20 at the 12 month follow-up. Teens who participated in 

blood analyses received an additional $10 at baseline, post-intervention and 6 month follow-

up. Parents received a store gift card for $20 at baseline and post-intervention.

2.6. Data collection

Data were collected on teens enrolled in the study in a separate classroom than their health 

class. Students were given a packet of questionnaires to complete at a table or desk. Height, 

weight, and waist circumference were measured during questionnaire completion. When 

students completed their questionnaires and measures, they brought their packet to a 

research team member. The research team member evaluated the packet for completeness. If 

the students missed any items on the questionnaires, they were invited to complete the items 

or were given the option to not complete those particular items. Once packets were 

completed, teens received their incentive.

After completion of the questionnaires, two items on the depression sub-scale were checked 

to identify if students were at risk for self-harm. If risk was identified, the student was 

referred to a school counselor. Within 24 h following data collection, the BYI depression 

sub-scale was scored and a letter was sent to the adolescent’s parent if the T-score indicated 

extremely elevated depression to advise them to take their son or daughter to the primary 

care provider for evaluation. Community resources also were provided to them.

2.7. Intervention

Driven by CBT, the COPE TEEN intervention is a series of 15 educational and CBSB 

sessions with a physical activity component that empowers teens to engage in healthy 

lifestyle behaviors (i.e., nutrition, physical activity, positive strategies to cope with stress, 

problem-solving, regulation of negative mood and goal setting) (see Table 3). Based on 

CBT, the teens are taught how to cognitively restructure their thinking when negative 

events/interpersonal situations arise that lead them into negative thinking and how to turn 

that thinking into a more positive interpretation of the situation so that they will emotionally 

feel better and behave in healthy ways. Emphasis is placed on how patterns of thinking 

impact behavior and emotions (i.e., the thinking, feeling and behaving triangle). Goal setting 

to promote engagement in healthy lifestyle behaviors and problem-solving for typical 

adolescent challenges are part of the CBSB component of the program (e.g., peer pressure 

for fast food, conflicts with parents). The COPE TEEN intervention also includes 

educational content to increase the teens’ knowledge of how to lead a healthy lifestyle and 

homework to reinforce skills being learned in the classroom. Approximately 20 min of 

physical activity is incorporated into each of the 15 COPE TEEN sessions to assist teens in 
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raising their beliefs in their ability to be routinely active. Teachers were able to choose the 

types of physical activities, which commonly included movement within the classroom, 

brisk walking, dodge ball, kickball, obstacle course, “Tank” (a game suggested by our 

research team), and basketball.

The Healthy Teens attention control curriculum was intended to promote knowledge of 

common adolescent health topics and health literacy. Content included pertinent health 

information for teens (see Table 3).

Content for both the COPE TEEN intervention and attention control groups was delivered 

during one semester by health teachers during the students’ regularly scheduled health class 

with each group receiving the same amount of attention. Students in each group received 15 

weekly sessions of the COPE TEEN or attention control content in addition to their health 

class curriculum. Each session has accompanying activities to be completed as homework to 

reinforce session content. The intervention groups also had informational newsletters that 

were sent home four times during the intervention program highlighting the content the 

student was learning in class. The students brought the newsletters home and were given the 

assignment to review the newsletters with their parent(s). Students received homework 

credit for discussing the COPE TEEN or Healthy Teens content with their parent(s).

2.8. Teacher training

Teachers in each group received a one-day of training on either the COPE TEEN or Healthy 

Teens intervention programs [56,57]. Teachers were blinded to which curriculum they were 

delivering (i.e., intervention versus attention control). Training included background 

information regarding improving health for adolescents, the curriculum, and their role in the 

research project. Teachers observed implementation of one session’s content. Teachers were 

provided with a scripted intervention notebook that detailed the delivery of their assigned 

interventions and PowerPoint presentations which supported the instruction of content. In 

the two school districts, teachers are required to attend continuing education hours. All 

teachers received Professional Growth and Development credits for delivering the 

intervention, which are used to maintain their teaching credentials and also are considered 

for salary adjustments and promotions. All teachers provided informed consent to participate 

in the study during the training day.

2.9. Assessment of intervention fidelity

Monitoring fidelity of the study intervention is essential to having greater confidence in the 

findings, being able to explain the results obtained, and in helping to ensure internal validity 

of the study. Recommendations for enhancing and maintaining treatment fidelity include: 

(1) develop a detailed manualized protocol; (2) determine the dosage, duration and 

frequency of the intervention; (3) devise intervention strategies based on a theoretical 

framework; (4) account for variations in intervention dosage statistically; (5) measure 

participant’s adherence to the intervention; (6) train the interventionists to deliver the 

intervention consistently and as intended; (7) monitor the intervention with observation 

fidelity checks; (8) utilize checklists to ensure that all intervention components are included 

in each session; and (9) evaluate participant receipt of the intervention by building into the 
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protocol quantitative evaluative measures, such as nutrition and activity knowledge [58–60]. 

We implemented all of these strategies in this trial. Meticulous record keeping was 

maintained in order to evaluate the number of sessions that each student received; the 

delivery of the content of each session; and the completion of student homework activities. 

In an intervention diary, the teachers recorded the tasks accomplished in each intervention 

session, the methods used to complete the tasks, time spent on each task, and their 

impressions of the flow, content and student acceptance of the sessions. In addition, 

observers rated approximately 25% of the teachers’ intervention sessions using an 

observation instrument of intervention fidelity that was developed for this study. Cronbach’s 

alpha was .87 for this scale. Inter-rater reliability of 90% for the fidelity observations 

between raters was established and maintained. Teachers received feedback from the 

evaluation to help them more closely adhere to the curriculum or to increase student 

participation.

2.9.1. Data and safety monitoring plan—The potential risk of our current clinical trial 

is considered to be minimal because of the nature of the intervention. Since this study fits in 

the category of Clinical Trial (Phase II) study, a plan was developed for appropriate 

oversight and monitoring of the conduct of the clinical trial to ensure the safety of the 

participants and the validity and integrity of the data. Plans were made for the Data Safety 

Monitoring Board to meet at regularly scheduled times during the course of the study.

2.10. Analysis plan

Baseline data were assessed using descriptive statistics (frequencies, means, and standard 

deviations) and groups were compared using independent sample t-tests and chi-square. 

Pedometer data will be analyzed without imputation of the data. All data analyses will be 

completed as intention to treat analyses (i.e., individuals will be analyzed by group, 

according to original random assignment, without regard to their adherence to the 

experimental protocol). This procedure more closely approximates the mixed levels of 

adherence likely to be seen in clinical practice [40]. Linear hierarchical models (also 

referred to as random coefficient and mixed models) will be used to explore the effect of the 

intervention over time because these models take in account the clustering inherent in the 

data. Population average models will be used to compare the two groups over the four 

repeated measures. Dummy variables will be included to capture the school effect. Any 

group differences at baseline will be controlled for by added them to the models as 

covariates. Structural equation modeling (SEM) will be used to examine the role of 

cognitive beliefs and perceived difficulty in leading a healthy lifestyle in mediating the 

effects of the COPE TEEN program on healthy lifestyle behaviors as well as depressive 

symptoms. Change over time in the outcomes will be modeled with a latent growth model 

with the intervention and mediators added to the model as predictors of the slope of the 

growth model.

2.11. Sample size justification

Sample size for the study was based on a power analysis for teen outcomes based on 

published research and pilot data [42,43,51,52,61–64]. Effect sizes considered for 

depression ranged from .20 to .60; for healthy lifestyle behaviors ranged from .23 to .45; and 
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for weight ranged from .12 to .72. Several scenarios were run to assess power for the 

omnibus ANOVA tests and the a priori comparison of between group differences at each 

time point adjusted for the class intraclass correlation (ICC), the most likely cluster variable 

to have a meaningful ICC. Scenarios varied both the class size (20 to 50) and ICC (.01 to .

10). With 800 participants, there is enough power (β = .8) to compare change over time 

between the intervention and control groups. Power analyses were conducted using PASS 

2005 software (NCSS, Inc.).

3. Baseline results

3.1. Recruitment

Three cohorts were recruited from 11 high schools in two districts between January 1010 

and August 2011 (see Fig. 2). Recruitment began at the beginning of spring semester 2010 

(Cohort 1) with subsequent cohort recruitments during fall semester 2010 (Cohort 2) and fall 

semester 2011 (Cohort 3). Each cohort was recruited at the beginning of a school semester. 

A total of 1560 students were approached to participate in the study. Eight hundred and 

seven returned consent/assent forms and 779 were enrolled in the study completing baseline 

measures. Parental participation was approximately 56% of the student participation with 

440 parents completing baseline questionnaires.

3.2. Baseline characteristics and comparisons between groups: Teens

Slightly more than half of the teens in this trial are female (n = 402, 51.6% female) and in 

either the 9th (n = 389, 49.94%) or 10th grade (n = 295, 37.87%) (see Table 1). The 

predominant ethnicity represented is Hispanic (n = 526, 67.52%). There is a greater 

percentage of Hispanic teens enrolled in the COPE TEEN group than teens enrolled in the 

Healthy Teens group (p = .00).

Although there was a significant difference in grade level by group (COPE TEEN has more 

9th grade students and Healthy Teens has more 10th grade students), there was no 

statistically significant difference for their age in years (p = .89).

Greater than 40% of the sample is either overweight (n = 148, 19%) or obese (n = 182, 

23.36%) and 7.1% (n = 56) has a BMI percentile ≥ 99. There was a significant difference 

between groups for BMI (p = .02) and BMI percentile (p = .03) with COPE TEEN 

participants being higher for each.

At baseline, 15.79% (n = 123) of the students had above average scores on the Beck Youth 

Inventory Depression Scale indicating mild (n = 52, 6.68%), moderate (n = 47, 6.03%), or 

extreme (n = 24, 3.08%) elevated scores (see Table 1). At baseline, the number of teens 

referred to their school counselor for the two trigger questions was 140 (17.3%). The 

number of teens who had a letter sent to their parents for a depression T-score ≥ 70 was 24 

(2.9%). Anxiety symptomology was slightly higher with 21.56% (n = 168) of teens 

reporting responses suggesting mild (n = 81, 10.4%), moderate (n = 58, 7.45%) or extreme 

(n = 29, 3.72%) elevated scores. There were no significant differences between groups at 

baseline for BYI anxiety (p = .24) or BYI depression (p = .91).
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There were significant differences between groups on three of the four subscales of the 

AMHISA including assimilation (p = .00), separation (p = .02), and integration (p = .01). 

The COPE TEEN intervention teens had lower assimilation scores and higher separation and 

integration scores when compared to Healthy Teens at baseline. There were no other 

significant baseline differences between groups on any of the other scales. The COPE TEEN 

intervention teens reported watching more hours of TV per day than Healthy Teens group 

teens (p = .02).

3.3. Baseline characteristics and comparisons between groups: Parents

The teens’ parents participating in the study are primarily female (n = 382, 86.82%) and also 

Hispanic (n = 286, 65%) (see Table 4). Over half of the parents are married (n = 249, 

56.59%). A large percentage of parents did not graduate from high school (n = 157, 35.68%) 

with 15.23% (n = 67) reporting they were college graduates. The percentage of parents 

reporting public assistance (i.e., food stamps, state health insurance) was 41.59% (n = 183).

There are more male parents participating in the Healthy Teens group than the COPE TEEN 

group (p = .00). More parents are Hispanic in the COPE TEEN group versus the Healthy 

Teens group (p = 00). COPE TEEN parents have lower education levels (p = .00) and report 

more public assistance (p = .00) than Healthy Teens parents. COPE TEEN parents reported 

lower annual household incomes (p = .00). Parent BMI was calculated from self-reported 

height and weight with 70.91% either being overweight (n = 158, 35.91%) or obese (n = 

154, 35%). Although not statistically significant, there is a trend for COPE TEEN parents to 

be overweight or obese (p = .08) compared to Healthy Teens parents.

3.4. Baseline characteristics and comparisons between groups: Teachers

Thirty health teachers are participating in the study. The average age of the teachers is 43.23 

(SD = 9.96) years and average teaching experience in years is 14.45 (SD = 7.81). The 

average number of years teaching health is 8.15 (SD = 5.93) with a significant difference 

between groups with greater years of teaching experience in the Healthy Teens teachers (p 

= .05).

4. Discussion

The COPE TEEN study is a large randomized controlled trial testing a novel cognitive–

behavioral skills building intervention to promote healthy behaviors, mental health, social 

skills and academic performance as well as prevent overweight/obesity in a sample of 

culturally diverse high school teens whose rates of overweight/obesity are higher than 

national averages.

Despite the rapidly increasing incidence and adverse health outcomes associated with both 

overweight and mental health problems, very few theory-based intervention studies have 

been conducted with adolescents to improve their healthy lifestyle behaviors, mental health 

outcomes, social skills and academic performance [19,20,23,24,65–67]. Unfortunately, 

physical and mental health services continue to be largely separated instead of integrated in 

the nation’s healthcare system, which often leads to inadequate identification and treatment 
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of these significant adolescent health problems. Furthermore, most obesity treatment and 

prevention trials have focused on school-age children [20–22,68–77].

Middle adolescence is a key time in development to implement prevention programs as 

teens are beginning to establish long-term health behavior patterns. However, very few 

rigorously designed, theory-based comprehensive health promotion intervention studies 

have been conducted with high school teens [67]. There also is a paucity of studies in which 

school-based health promotion programs have measured academic achievement. A small 

body of evidence exists to support positive academic outcomes with mental health/social 

skills building interventions, asthma education, and physical activity programs. However, 

the majority of these studies are conducted with school-aged children [78,79]. The 

measurement of academic outcomes when conducting school-based health promotion 

programs is essential since public education has been tasked to increase and strengthen core 

content and to improve academic performance and graduation rates of students [79]. Of 

those intervention studies conducted in high schools, the majority have targeted asingle 

health outcome, such as substance abuse or depression. Therefore, it is largely unknown 

whether health promotion programs also can be effective in improving physical and mental 

health as well as academic outcomes [79]. In the national agenda for improving the state of 

obesity, it is unfortunate that mental health has been largely missing as a key construct to 

target in programs even though findings from prior work have indicated that, when teens 

have elevated anxiety/depressive symptoms, their cognitive beliefs about being able to 

engage in healthy lifestyle behaviors are weak and they engage less in healthy lifestyle 

behaviors [34]. Thus, there is little evidence to guide high schools in health curricula content 

that would positively influence the healthy lifestyle behaviors, mental health, social skills 

and academic performance of their students.

Further, intervention studies targeting high school teens have demonstrated several 

important limitations in the literature, including lack of theoretical frameworks to guide the 

interventions, lack of attention control or comparison groups and measurement of only 

short-term outcomes [80,81]. Recent systematic reviews of treatment and prevention studies 

for child and teen obesity and a literature review on school-based intervention studies 

concluded that more research is urgently needed, especially with culturally diverse groups 

[80–82]. Another review noted that strong conclusions about the efficacy of school-based 

obesity prevention programs cannot be drawn because there are a small number of published 

studies, and the ones that have been published have major methodological flaws [76]. The 

public health problems of obesity and mental health problems along with health disparities 

among teens highlight the need for evidence-based interventions in high schools to improve 

their health and academic performance. Our study is significant because it has the potential 

to not only extend the science on school-based interventions, but to generate a high level of 

evidence through a rigorously designed trial to support an intervention that could be 

routinely integrated into health education curricula and delivered by teachers in “real world” 

high school settings to improve health and academic outcomes high-risk adolescent 

populations.

In this study, the intervention was delivered by teachers instead of healthcare providers or 

trained study team members. In prior pilot work, nurse practitioners who delivered the 
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COPE TEEN and attention control interventions did so with excellent intervention fidelity 

and positive effects for the COPE TEEN intervention [33]. Approximately half of the 

teachers in this study have been observed to have departures and omissions from the COPE 

TEEN protocol, which may impact the efficacy of the COPE TEEN intervention on the 

study’s outcomes. As a result, this trial is in essence testing effectiveness of the intervention 

(i.e., translation of research to real-world practice). In future studies in which teachers are 

delivering experimental interventions, it is important for researchers to pay meticulous 

attention to fidelity and provide ongoing support to the teachers in order to enhance fidelity 

to the intervention.

This study shows the feasibility of recruiting a large, primarily Hispanic sample. Baseline 

findings identified a need for implementing a healthy lifestyles program to promote healthy 

eating, physical activity, and positive strategies for dealing with stressors. Findings are 

generalizable to the population sampled.

This study has several strengths and limitations. Strengths include the randomized controlled 

design, large sample size, largely Hispanic population, and measurement of physical health 

indicators, psychosocial outcomes, and academic performance. This study also has some 

limitations, including less than adequate time devoted to practicing the cognitive-behavioral 

skills in the COPE TEEN intervention during the teacher training, and not enough follow-up 

with the teachers to reinforce important intervention content during the delivery of the 

program. Increased practice time of COPE TEEN skills and more consistent follow-up with 

the teachers during the course of intervention delivery may have enhanced fidelity to the 

program. Another limitation is that fact that only 56% of the parents consented to participate 

in the study, which may affect moderation analyses. Aggressive attempts to recruit parents 

into future studies with high school teens are needed in order to determine parental 

influences on adolescent health outcomes. Additional limitations include that healthy eating 

was not operationalized in the Perceived Difficulty scale, potential impact of students 

receiving course credit for discussing information with parents, professional development 

credit received by the teachers for implementing the curriculum, teacher self-report of 

objective completion, lack of an academic indicator for comparison at baseline, student self-

selection for participation in the study and schools not being matched between intervention 

and control groups.

4.1. Challenges of school-based interventions with lessons learned

The experience recruiting each cohort differed. The first cohort of teachers were assigned by 

the principals and the school district’s superintendent to deliver the interventions and did not 

hear about the study until one to two weeks before the training just prior to their winter 

break. Therefore, extra time had to be spent with the teachers to fully discuss and address 

their concerns, one of which was having little time to adjust their curricula to incorporate the 

interventions. This dampened enthusiasm for the project and may have affected intervention 

fidelity.

For the second cohort of students, the principals of four new schools in the same school 

district as Cohort 1 were approached approximately 6 months in advance of implementation. 

The research team conducted a formal presentation during the district health educators 
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meeting. Principals were approached in person to discuss the project and get administrative 

support for the project. Teachers were then approached in person to discuss their 

participation.

With the third school district, presentations began with the superintendent and district 

administration. Then, the research team presented at a principals meeting at the district. 

Interested principals sent teacher representatives to a district meeting for a teacher 

presentation. Interested teachers indicated which schools may want to participate. Each 

school was visited in person and the project was discussed.

An important lesson learned through the school and teacher recruitment process was that 

obtaining “buy-in” from the teachers is important for their level of enthusiasm and degree of 

active participation in the training, which ultimately can affect delivery of interventions. 

Further, learning about what type of teacher support is needed throughout intervention 

delivery and the provision of ongoing teacher support is important for intervention fidelity.

Our research team had to respond to other challenges in implementing this trial. The process 

of obtaining informed consent/assent from parents without direct parent contact is 

challenging and strategies to increase parent participation need to be thoughtfully considered 

and implemented with students’ teachers to increase parent participation in research. One 

factor that may have heavily affected our parent participation rate was that Arizona’s anti-

immigrant law, SB 1070, was passed at approximately the same time as our study 

commenced. Parents who were undocumented may have felt if they signed a document they 

would risk being identified and deported. Finally, when conducting school-based work, it is 

important to plan for frequent moves of students between schools in areas where this is 

commonly encountered. Research teams have to be prepared to be diligent in obtaining 

alternative contacts for students and tracking them so that outcome measures on as many 

participating subjects as possible can be obtained. Finally, teacher delivered interventions 

must be feasible and made easy for teachers to deliver as they are faced with having to 

comply with state standards for curriculum delivery and multiple competing demands. In 

addition, making sure that intervention programs are consistent with state health curricula 

standards will facilitate “buy-in” from schools. Planning on extra time to build support from 

school superintendents, principals and teachers when planning school-based intervention 

studies will go a long way in overcoming challenges in implementation.

In summary, there is a paucity of evidence-based interventions to enhance physical, 

psychosocial, and academic outcomes in at-risk high school adolescents. If the efficacy of 

the COPE TEEN program is supported, it will offer schools a curriculum that can be easily 

incorporated into high school health courses to improve adolescent healthy lifestyle 

behaviors, psychosocial outcomes and academic performance.
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Fig. 1. 
Hypothesized effects of the COPE intervention.
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Fig. 2. 
Consort flow chart-recruitment through baseline date collection.
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Table 2

Measures.

Instrument Role in analysis Reliability Time

Teen

The acculturation, habits, and interests multicultural scale for adolescents (8-items) Control variable 0.86 0

Healthy Lifestyle Beliefs Scale (16-items) Mediator 0.89 0, 1, 2, 3

Perceived Difficulty Scale (12-items) Mediator 0.88 0, 1, 2, 3

Healthy Lifestyle Behaviors Scale (15-items) Moderator 0.85 0, 1, 2, 3

Physical activity: pedometer (7-days) Outcome 0, 1

Beck Youth Inventory (2nd edition): depressive symptoms, anxiety, disruptive behavior, 
self-concept, anger (100-items)

Outcomes >.89 0, 1, 2, 3

Anthropometric measures: height, weight, waist circumference Control variable, outcome n/a 0, 1, 2, 3

Nutrition knowledge (20-items) and activity knowledge (12-items) Fidelity check .76, .64

Cholesterol panel: TC, LDL, HDL, Trig Outcome n/a 0, 1, 2

Demographics Moderator

Academic outcomes: health class grade and GPA Outcome n/a 1, 2, 3

Youth risk behavioral surveillance survey item for substance use: tobacco, alcohol, 
marijuana, and illicit drugs

Outcome n/a 0, 1, 2, 3

Parents

Demographics Moderator n/a 0

Healthy Lifestyle Beliefs Scale (16-items) Moderator 0.9 0, 1

Healthy Lifestyle Behaviors Scale (15-items) Moderator 0.87 0, 1

Nutrition knowledge (20-items) and activity knowledge (12-items) 0, 1

Teachers

Demographics n/a 0

Social skills rating system: teen’s social skills, problem behaviors, and academic 
competence

Outcome >.82 1
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Table 3

Intervention curriculum.

COPE session content Healthy Teens content

Session # title Session # title

  1 Healthy lifestyles   1 Health literacy

  2 Self-esteem and positive thinking   2 Sun safety and tanning

  3 Setting goals and problem-solving   3 Allergies and asthma

  4 Stress and coping   4 Health professions

  5 Dealing with emotions in healthy ways   5 Oral hygiene

  6 Personality and effective communication   6 Infectious diseases

  7 Activity—let’s keep moving   7 Immunizations

  8 Heart rate and stretching   8 Anatomy of the eye

  9 Nutrition basics   9 Anatomy of the heart

10 Reading labels 10 Genetics

11 Portion sizes 11 Transportation safety

12 Eating for life and social eating—party heart(y) 12 Environmental safety

13 Snacks 13 Sustaining the environment

14 Healthy choices 14 First aid

15 Wrap-up 15 Wrap-up
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