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Abstract

Introduction—This study examines smoke-free youth partnerships implementing the Teens 

Against Tobacco Use (TATU) model developed by the American Lung Association. This 

innovative tobacco prevention strategy has not been evaluated rigorously. Students used peer 

teaching to educate youth about tobacco use and engaged in tobacco control advocacy activities. 

Participating high school and middle school youth were trained to develop and deliver tobacco 

prevention presentations to 4th–8th grade students in schools.

Study design—To evaluate the efficacy of the presentations, matched pairs of classrooms 

willing to have one presentation were randomly assigned to either receive the presentation first 

(intervention condition) or later in the school year (control condition).

Setting/participants—The study took place in a predominantly low-income Hispanic 

community. A total of nine schools, 107 classes, and 2,257 students participated in the evaluation.

Main outcome measures—Tobacco susceptibility was assessed with a brief survey 

administered to students in both intervention and control classrooms in 2014 and 2015, after 

completion of presentations in intervention classrooms. Analyses completed in 2019 compared 

intervention and control classrooms on tobacco susceptibility.

Results—Intent-to-treat analyses indicated that classrooms receiving a tobacco prevention 

presentation had significantly lower tobacco susceptibility scores compared with classrooms that 

did not receive a presentation (12% vs 17%, p<0.01), representing a 37% reduction in the odds of 

tobacco susceptibility. TATU presenters also completed tobacco retailer compliance checks and 

gained media coverage in advocating to regulate e-cigarettes in the same manner as other tobacco 

products.
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Conclusions—Findings suggest TATU is an effective means of reducing tobacco susceptibility 

among 4th–8th graders in the immediate term. Longer-term outcome evaluations are needed to 

determine whether TATU presentations can have a lasting impact on tobacco use.

Trial registration—This study is registered at www.clinicaltrials.gov .

INTRODUCTION

Tobacco use remains the leading cause of preventable death in the U.S., causing 

approximately one in five deaths.1 With more than 80% of adult smokers starting before age 

18 years, preventing adolescent tobacco use is critical.2 People who start smoking as 

teenagers are more likely to become regular smokers and less likely to quit.3 Furthermore, 

the tobacco product landscape is diversifying, with use of products like e-cigarettes and 

hookah increasing. Thus, although cigarette use has declined, use of any tobacco product has 

been more stable and actually increased 38% among high school students and 29% among 

middle school students from 2017 to 2018.4 For these reasons, youth tobacco prevention 

efforts remain essential.

This study examines a tobacco prevention intervention in El Paso, Texas (population, 

678,266), which is on the U.S. border with Mexico, adjacent to Juárez (population, 

1,428,508).5,6 El Paso is predominantly Hispanic (82%), providing a unique opportunity to 

study the largest ethnic minority group in the U.S. Several factors may influence tobacco use 

in this region, including high rates of poverty and low educational attainment, which are 

linked to higher rates of tobacco use.7 Although Hispanic adults have a lower prevalence of 

cigarette smoking than non-Hispanic whites, Hispanic youth have higher prevalence of 

tobacco use, including e-cigarettes, than non-Hispanic whites.8–10 These trends may be due 

to acculturative processes, in which Hispanics who have more exposure to U.S. culture often 

adopt unhealthy behaviors, such as tobacco use.11 Given the disparities in use, more research 

on Hispanic adolescent tobacco is needed.

Tobacco prevention interventions are often school based, using teachers to deliver 

information about the harms of tobacco use.12 However, persuasive appeals from authority 

figures may incite message resistance, especially among higher-risk youth.13 Peers may be 

more credible messengers, making peer-led interventions more effective than teacher-led 

interventions.14 Use of narrative persuasion can also be more effective than traditional 

argumentation, as the narratives reduce message resistance and enhance emotional arousal, 

promoting message retention and recall.15 Few evaluations of interventions employing these 

strategies, however, appear in the published literature, especially specific to Hispanic youth 

or low-income populations.

Teens Against Tobacco Use (TATU) was developed by the American Lung Association, the 

American Cancer Society, and the American Heart Association.16 It uses an innovative 

youth–adult partnership approach that empowers youth to serve as both educators and health 

policy advocates.17 The approach is potentially powerful because youth can relate to one 

another.18 In advocacy efforts, youth can also garner media attention and sympathy, thus 

playing an important role in supporting policy change.19,20
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In the TATU peer-teaching model, adult advisors recruit and train high school and middle 

school youth to develop and deliver tobacco prevention presentations to younger students. 

TATU members also engage in tobacco control advocacy activities such as anti-tobacco 

social media campaigns and tobacco control policy initiatives.21 The benefits of the program 

are twofold: Teens who deliver tobacco prevention presentations develop stronger anti-

tobacco beliefs and advocacy skills, and younger students receive anti-tobacco messages 

from credible peers. This study examines the latter: whether students receiving anti-tobacco 

messages from peers reduce their likelihood of tobacco use.

Youth work in small groups to develop tobacco prevention presentations where they share 

tobacco-related personal experience narratives and facilitate activities that encourage 

participants to share their own tobacco-related narratives. The approach is grounded in social 

cognitive theory, as the older youth promote observational learning via peer-led 

presentations that elicit peer stories about tobacco. As credible role models, the youth are 

culturally competent messengers that enhance audience self-efficacy to undertake similar 

behaviors.22,23 Observational learning from the stories about the consequences of tobacco 

use shifts audience outcome expectations for tobacco use. The presentations change 

normative beliefs by raising student awareness of their peers’ frequently negative views on 

tobacco and low rates of use. To increase knowledge, youth integrate a small number of 

compelling facts about tobacco harms into the presentation activities, such as that smoking a 

pack a day for 1 week leads to loss of 1 day of life on average.24

The potential efficacy of TATU presentations can also be understood through narrative 

research, which suggests youth personal experience narratives persuade behavior change 

through several pathways.25 First, cognitive engagement and emotional involvement with the 

narrative reduces counter-arguing and increases recall. Enhanced recall subsequently 

promotes cognitive rehearsal in discussing the story with others. Further, identification with 

the storyteller increases credibility and trustworthiness while decreasing counter-arguing.26

The goal of this study is to examine the impact of one TATU presentation on 4th–8th grader 

tobacco susceptibility. To achieve the evaluation goal, a cluster RCT was conducted. To 

minimize school disruption, randomization occurred at the classroom level, rather than 

student level, with classrooms randomized to either receive the presentation first 

(intervention condition) or later in the school year after data collection was complete 

(control condition). The tested hypothesis was that students receiving a TATU presentation 

would have reduced rates of tobacco susceptibility. Study of TATU to prevent tobacco use is 

warranted because of its unique youth empowerment approach and the predominantly 

Hispanic, low-SES U.S./Mexico border context.

METHODS

All schools enrolled in the study were Title I schools, serving predominantly low-income 

Hispanic students in central El Paso, Texas. The two middle schools, which served 6th–8th 

grades, had a combined total of 1,736 students, of which 95% were Hispanic and 85% 

received free or reduced-price lunch owing to low family income. The seven elementary 
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schools had a total of 3,895 students, of which 1,177 were 4th or 5th graders. Students at the 

elementary schools were 95% Hispanic, with 79% receiving free or reduced-price lunch.

This cluster RCT used parallel assignment, where classrooms were assigned to one of two 

arms using a balanced allocation ratio of 1:1. Classrooms in the treatment arm received 

TATU presentations whereas classrooms in the waitlist control arm received teacher 

instruction as usual until after data collection was complete. To be eligible to participate in 

the study, teachers had to be willing to have a presentation about tobacco use in their 

classroom and to have a brief, anonymous tobacco survey administered to students. Once 

administrative approval from the principal of a school was obtained, all teachers agreed to 

participate, providing a 100% response rate at the classroom level.

Participating classrooms were grouped into matched pairs, with one randomly assigned to 

the intervention condition and the other placed in the control condition. For middle schools, 

classrooms were paired within a school based on grade level. There were 15 classes (455 

students) in participating middle schools excluded before starting data collection for 

logistical reasons, as bus scheduling constraints prevented early morning TATU 

presentations and because presenting students needed a lunch break. For elementary schools, 

classes were paired within a school based on grade level and language (English or Spanish/

English). If a particular school had an odd number of 4th or 5th grade classes, the 

unmatched class was randomly assigned to the treatment or control condition. If there was 

an odd number of classes in both the 4th and 5th grades, they were matched to balance the 

number of treatment and control classrooms within a school. After identifying participating 

classrooms and creating matched pairs, an individual unaffiliated with the study generated a 

random number using random.org for each matched pair and unmatched classroom to 

determine treatment condition.

Baseline collection of tobacco survey data occurred 1–19 days before the TATU 

presentations and follow-up data collection. Intervention classrooms received presentations 

first, while control classrooms conducted business as usual (receiving presentations after 

data collection). Following the presentation to the intervention classroom, it and its matched 

control classroom completed the tobacco survey. Although participants and data collectors 

were blinded to study condition during the baseline data collection, they were not blinded at 

follow-up because the survey immediately followed presentations. There were no changes to 

the methods after trial commencement. All study procedures were approved by the lead 

author’s IRB (HSC-SPH-14-0729). No adverse events were reported.

Study Population

All students in participating classrooms were eligible to participate. Students unable to read 

English or Spanish would have been excluded but were not encountered during data 

collection. Because the tobacco survey was anonymous, passive parental consent was used 

and three parents refused. Additionally, three students declined to complete the survey. The 

other reason for missing data was student absence. All data collection for this study took 

place in December 2014 and January 2015. As detailed in Figure 1, a total of 1,658 students 

from eight schools and 87 classrooms participated in the baseline data collection. One 

middle school (20 classes with approximately 640 students) opted out of the baseline data 
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collection but participated in the intervention and follow-up data collection. A total of 2,257 

students from nine schools and 107 classrooms participated in the follow-up data collection, 

which occurred immediately after the TATU presentations. Based on student enrollment 

data, the 107 participating classrooms had 2,426 students, for a response rate of 68% at 

baseline and 93% at follow-up. The key determining factor for study sample size was the 

capacity of schools with TATU after-school programs to deliver presentations to nearby 

schools, which exceeded expectations used in the initial power analysis. Data collection 

ended as expected, after the delivery of all planned presentations.

Intervention

The TATU intervention operated as an after-school program, with in-school tobacco 

prevention presentations delivered by youth involved in the after-school programs. Although 

evaluation focused on students receiving in-school presentations, TATU operated as an after-

school program at one high school and two middle schools in central El Paso. The selected 

schools served a predominantly low-income population and had principals supportive of 

TATU. With administrative support, a teacher at each campus was identified to serve as 

coordinator. Over the summer of 2014, TATU coordinators attended a half-day training 

session provided by the American Lung Association to become certified TATU advisors. 

Coordinators also received a 2-day Advancing Youth Development training provided by 

Health Resources in Action. Both trainings helped the adult coordinators develop the skills 

needed to engage youth in a partnership and encourage their leadership in TATU 

implementation.

In September 2014, TATU coordinators recruited youth at their respective schools for an 

initial 6-hour Saturday kickoff training, which focused on team building, the harms of 

tobacco use, secondhand smoke exposure, and presentation skills. The training sought to 

model icebreakers and educational activities the youth could use in their own presentations. 

After the training, youth worked in teams of two to five students to design 45-minute 

presentations focused on tobacco harms during weekly meetings with coordinators. The 

presentations emphasized the use of interactive and creative methods over didactic teaching. 

In an effort to promote presentation ownership, students could use activities and material 

from the training or create their own. Both the training materials and practice presentation 

feedback were aimed at helping students reach the measured outcomes. A project 

coordinator arranged for the youth to deliver the presentations in school classrooms in 

December 2014 and January 2015. High school youth presented to middle school physical 

education classes whereas middle school youth presented to 4th and 5th graders at nearby 

elementary schools. The control classes received instruction as usual delivered by their 

primary teacher.

Along with the presentations, TATU groups pursued policy and environmental change 

initiatives for tobacco control. Youth attended and helped organize several tobacco 

prevention events, including a smoke-free parks cigarette clean-up event and the Texas 

Tobacco-Free Kids Day. After receiving training, youth also completed tobacco retailer 

compliance checks.
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Measures

The anonymous tobacco survey consisted of 12 Likert scale questions measuring tobacco 

susceptibility and three items measuring background information (gender, ethnicity, and 

school letter grades (e.g., mostly As, mostly Bs). The survey was administered in English 

and Spanish, depending on respondent language preference.

Tobacco susceptibility (12 items, α=0.75) captured future tobacco use risk and was the 

primary outcome measure. The measure used two items from the Pierce et al.27 measure of 

smoking susceptibility and ten additional items drawn primarily from the Global Youth 

Tobacco Survey.28 Most tobacco susceptibility items focused on tobacco generally (seven 

items), but four items focused on smoking cigarettes and one item focused on e-cigarettes. 

The tobacco susceptibility measure was a composite of social cognitive theory constructs 

related to tobacco use behavior—outcome expectations (four items, α=0.46; e.g., Do you 
think you might enjoy smoking a cigarette?), knowledge (three items, α=0.48; e.g., Do you 
believe that tobacco companies try to get kids under 18 to use tobacco products?), normative 

beliefs (three items, α=0.60; e.g., About how many kids in your school use tobacco?), and 

intentions (two items, r =0.62; e.g., Do you think you will use any kind of tobacco in the 
next year?). Items were on a 4-point Likert scale with 1=NO!, 2=no, 3=yes, and 4=YES! 
The last item (About how many kids in your school use tobacco?) was on a different 4-point 

scale, where 1=none of them, 2=some of them, 3=about half of them, and 4=most of them.

After the trial commenced, there were no changes to the primary outcome of tobacco 

susceptibility, which was computed as the mean of the 12-item scale, creating a continuous 

variable with a range from 1=NO! to 4=YES! During the data analysis phase, tobacco 

susceptibility was dichotomized as a yes/no variable to ease interpretation of findings. 

Respondents were classified as susceptible to tobacco use if their mean score on the 

continuous tobacco susceptibility scale was a ≥2 (2=no). Authors also decided to include the 

tobacco susceptibility subscales based on the previously described social cognitive theory 

constructs. Outcome expectations, knowledge, normative beliefs, and intentions were 

computed as dichotomous yes/no variables. Each scale was first computed the mean of its 

constituent items, which ranged from 1=NO! to 4=YES! Respondents were then classified as 

at risk for tobacco use if their mean score on the scale items was ≥2. In total, findings on six 

outcome variables are presented: continuous tobacco susceptibility, dichotomous tobacco 

susceptibility, outcome expectations, knowledge, normative beliefs, and intentions.

Statistical Analysis

Intention-to-treat analyses completed in 2019 tested the hypotheses that youth in the 

intervention classrooms would have lower tobacco susceptibility, with fewer students at risk 

based on their outcome expectations, knowledge, normative beliefs, and intentions, versus 

the comparison classrooms. Youth in intervention and comparison classrooms were 

compared using regression models that controlled for baseline levels of the dependent 

variable within a classroom. Models also controlled for grade, as there were significant 

differences between intervention and comparison classrooms in the distribution of grade, 

owing to an inability to match on grade in elementary schools with an odd number of 4th or 

5th grade classes. To ensure the model was specified correctly, interactions between the 
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intervention condition and gender, ethnicity, language, grade, and letter grades were tested. 

These interaction terms were not significant and were dropped from the final regression 

models. Mixed-effects regression models accounted for the nesting of students within 

classrooms and multiple imputation was used to estimate missing data caused by one school 

deciding not to participate in baseline data collection. All analyses were conducted with 

SAS, version 9.4.

RESULTS

Among the 2,257 participants, most were female (1,159, 51%), Hispanic (1,656, 73%), and 

preferred a survey in English (1,808, 80%). Grade was the only covariate that significantly 

differed across study conditions (Table 1). The intervention condition had fewer 4th grade 

students (237, 22%) relative to the comparison condition (278, 24%) and more 5th grade 

students (310, 28%) relative to 264 (23%) in the comparison condition. There were no 

significant differences between the intervention and comparison conditions on the outcomes 

measures at baseline (Table 2).

Following the TATU presentation, intention-to-treat analyses indicated that significant 

differences between the intervention and comparison conditions emerged (Table 2). 

Specifically, the continuous tobacco susceptibility measure declined from 1.57 to 1.53 in the 

intervention condition and increased from 1.56 to 1.63 in the comparison condition (Cohen’s 

d=0.24, 95% CI=0.13, 0.34, p<0.001). For the dichotomous tobacco susceptibility measure, 

the percentage of students classified as susceptible to tobacco use decreased from 17% to 

12% in the intervention condition and increased from 14% to 17% in the comparison 

condition. This represents a 37% reduction in the odds of tobacco susceptibility for the 

intervention condition relative to the comparison condition (OR=0.63, 95% CI=0.46, 0.86, 

p=0.003).

Similar patterns existed for the social cognitive theory constructs related to tobacco use—

outcome expectations, knowledge, normative beliefs, and intentions. The percentage of 

students with risky outcome expectations for tobacco use at post-test was 19% in the 

intervention condition and 25% in the comparison condition, representing a 31% decrease in 

the odds of risky outcome expectations (OR=0.69, 95% CI=0.55, 0.87, p=0.002). Similarly, 

the percentage of students with a lack of knowledge putting them at risk of tobacco use was 

24% in the intervention condition and 31% in the comparison condition, thereby reducing 

the odds of risky knowledge by 33% (OR=0.67, 95% CI=0.53, 0.86, p=0.002). Rates of 

risky tobacco use intentions were 11% in the intervention condition and 16% in the 

comparison condition at post-test, for a 32% reduction in the odds of risky intentions 

(OR=0.68, 95% CI=0.51, 0.89, p=0.006). Rates of at-risk normative beliefs supportive of 

tobacco use were lower in the intervention condition relative to the comparison condition 

(25% vs 28%); however, this difference was not statistically significant (OR=0.85, 95% 

CI=0.63, 1.16, p=0.31).

Along with the tobacco prevention presentations, TATU involvement in policy and 

environmental change strategies for tobacco control was tracked. Highlights include the 
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completion of 13 tobacco retailer compliance checks, identifying violations in nine of the 13 

retailers. The team worked with retailers to help bring them into compliance.

Youth also spoke out in favor of a clean air ordinance at an El Paso City Council meeting 

and received coverage from the El Paso Times. The ordinance passed, regulating e-cigarettes 

like other tobacco products and prohibiting the use of tobacco in parks and other public 

outdoor areas. TATU hosted a smoke-free parks cigarette clean-up event to raise awareness 

of the new ordinance. In addition to illustrating the extent of cigarette litter at the park, 

TATU recognized two city council members in attendance for their support of the clean air 

ordinance. The event was covered by a local TV news station.

DISCUSSION

Findings from this RCT indicate the TATU presentations reduced tobacco susceptibility in a 

predominantly Hispanic, low-income sample of 4th–8th grade students. The Cohen’s d 

effect size of 0.24 can be considered “small” but nonetheless meaningful given it is the result 

of a single TATU presentation.29 Results from modeling tobacco susceptibility as a 

dichotomous yes/no variable, as has been done traditionally,30 indicate that students 

receiving TATU presentations had 37% reduction in their odds of tobacco susceptibility, 

relative to the comparison condition. This finding suggests TATU has substantial promise as 

a preventive intervention, given previous research indicating susceptibility is a strong 

predictor of subsequent smoking.31 A strong conviction against tobacco use helps to ensure 

refusal despite the impulsive nature of adolescent decision making and the situational 

strength of peer influence.32 If conviction waivers, risky situations such as social settings 

with alcohol consumption may lead to tobacco use.33

Along with the primary outcome of tobacco susceptibility, TATU led to significant 

reductions in the social cognitive theory targets of outcome expectations, knowledge, and 

intentions related to tobacco use. These findings are encouraging, as they provide a strong 

theoretic rationale for TATU efficacy. Given that the normative beliefs outcome was not 

statistically significant, presentations may need to explicitly raise awareness that most 

students do not use tobacco and typically hold negative attitudes toward use.34 Future 

research with additional items for each social cognitive theory construct can improve the 

reliability of these measures and the precision of the intervention effect estimates.

One important consideration for TATU is its effect on e-cigarette use, the most common 

form of tobacco consumption among adolescents.35 Although the tobacco susceptibility 

measure included an item about e-cigarettes, it mostly referenced tobacco generally. It is 

unclear how the measure relates to the use of specific tobacco products. The trainings 

covered e-cigarette harms and encouraged youth presenters to address this topic, although 

uptake varied across youth presentations. Future longitudinal research can estimate the 

influence of TATU on traditional and e-cigarette use.

The success of TATU in a predominantly low-income Hispanic population is noteworthy, as 

tobacco prevention studies among the largest minority in the U.S. are rare.34 The use of local 

youth in the development and delivery of prevention messaging may help to enhance the 
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cultural competency of TATU. Nevertheless, unique aspects of Hispanic culture may 

influence the efficacy of preventive interventions, such as the strong influence of family in 

youth decision making about tobacco use.34 Future research with a more diverse sample can 

compare intervention efficacy across ethnic subgroups.

It is difficult to quantify the effect of TATU’s policy and environmental change work. The 

authors’ impression is that the youth voice was warmly received by city council members, 

who voted to adopt the tobacco control ordinance. Results indicate TATU youth were 

successful in attracting media attention on multiple occasions, which can influence public 

opinion and policy decisions.36,37

Limitations

This study possesses a number of important strengths and some limitations. Key strengths 

include its use of a rigorous cluster RCT design and a large sample size. The main outcome 

measure, tobacco susceptibility, demonstrated good reliability and sensitivity to change in 

this study. Previous research demonstrated its validity as a predictor of future tobacco use 

among adolescents.27,31 The self-reported nature of the outcome measure is an important 

limitation, along with the absence of tobacco use data. Furthermore, the sustainability of the 

effect on tobacco susceptibility is unknown. Future research with a longer follow-up 

timeframe and tobacco use outcomes can substantially strengthen confidence in TATU 

efficacy. Generalizability to other populations is unknown, but the success of TATU in a 

predominantly low-income and minority population suggests it may be effective with 

vulnerable populations.

It will be important to continually update the content of TATU to emphasize newer tobacco 

products. Beliefs about the harms associated with tobacco continually evolve, and may have 

changed since 2014–2015, when data were collected. Updates and ongoing evaluation are 

especially critical in the current e-cigarette epidemic, as these products are promoted as a 

harm reduction strategy, widening their potential impact.

As an intervention strategy, the strengths of TATU lie in its use of credible role models and 

its emphasis on personal experience narratives. Although promising, reliance on youth 

messengers is also limiting in that they do not have the subject matter expertise or 

pedagogical experience of a full-time teacher. Thus, reliance on simple activities and 

presentation practice is essential. Additionally, it is unlikely that a single presentation will 

have a lasting effect on tobacco use. More sustainable effects may require several uniquely 

compelling presentations delivered over time. A more structured multi-session curriculum 

that retains the personal experience narratives is under development.

CONCLUSIONS

This study demonstrates that TATU is promising as a theoretically grounded universal 

preventive intervention that can shift outcome expectations, knowledge, and intentions 

against tobacco use. Its success in a predominantly low-income and Hispanic population is 

unique. TATU is also useful in cultivating the next generation of tobacco control advocates. 

The policy and environmental change initiatives can have a lasting influence on tobacco 
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control. TATU’s approach to youth engagement may also be an effective means of 

organizing youth around other health issues to deliver preventive interventions. Thus, this 

study represents an important step toward establishing an empowering and low-cost 

approach for the delivery of preventive interventions while adding the youth’s voice to 

health policy advocacy initiatives.

ACKNOWLEDGMENTS

The authors would like to thank Alisha Redelfs, Eric Estrada, and Jorge Ibarra for their contributions to study 
implementation. We are grateful to the many youth who participated in this study. Although Frank Bandiera is a 
U.S. Food and Drug Administration Tobacco Regulatory Science Fellow at the Center for Tobacco Products, this 
work was not done as part of his official duties. This publication reflects the views of the authors and does not 
represent agency position or policy. This work was supported by the Paso del Norte Health Foundation through the 
A Smoke-Free Paso del Norte initiative. Additionally, preparation of this article was supported, in part, by the 
National Cancer Institute through a Community Networks Program Center grant (U54 CA153505).

Dr. Brown led study design, implementation, data analysis, and write-up. Drs. Bandiera and Harrell supported 
report write-up. Some findings were previously presented in 2018 at the Annual Meeting of the Society for 
Prevention Research. The authors have no conflicts of interest or financial disclosures to report.

REFERENCES

1. HHS. The health consequences of smoking—50 years of progress: a report of the surgeon general. 
Atlanta, GA: HHS, CDC; 2014.

2. HHS. Preventing tobacco use among youth and young adults: a report of the surgeon general. 
Atlanta, GA: CDC; 2012.

3. Khuder SA, Dayal HH, Mutgi AB. Age at smoking onset and its effect on smoking cessation. 
Addict Behav. 1999;24(5):673–677. 10.1016/s0306-4603(98)00113-0. [PubMed: 10574304] 

4. Gentzke AS, Creamer M, Cullen KA, et al. Vital signs: tobacco product use among middle and high 
school students — United States, 2011–2018. MMWR Morb Mortal Wkly Rep. 2019;68(6):157–
164. 10.15585/mmwr.mm6806e1. [PubMed: 30763302] 

5. U.S. Census Bureau. 2013–2017 American Community Survey 5-Year Estimates. https://
factfinder.census.gov. Published 2018 Accessed December 18, 2018.

6. Plan Estratégico de Juárez. Informe 2018 Asi Estamos Juárez: Sistema de indicadores de calidad de 
vida (2018 Report - We are Juarez: System of indicators for quality of life). Ciudad Juárez, Mexico: 
Plan Estratégico de Juárez, A.C.; 2018.

7. Hiscock R, Bauld L, Amos A, Fidler JA, Munafo M. Socioeconomic status and smoking: a review. 
Ann N Y Acad Sci. 2012;1248(1):107–123. 10.1111/j.1749-6632.2011.06202.x. [PubMed: 
22092035] 

8. Perez-Stable EJ, Ramirez A, Villareal R, et al. Cigarette smoking behavior among U.S. Latino men 
and women from different countries of origin. Am J Public Health. 2001;91(9):1424–1430. 
10.2105/ajph.91.9.1424. [PubMed: 11527775] 

9. Odani S, Armour BS, Agaku IT. Racial/ethnic disparities in tobacco product use among middle and 
high school students — United States, 2014–2017. MMWR Morb Mortal Wkly Rep. 2018;67(34):
952–957. 10.15585/mmwr.mm6734a3. [PubMed: 30161103] 

10. Kaplan RC, Bangdiwala SI, Barnhart JM, et al. Smoking among U.S. Hispanic/Latino adults: the 
Hispanic community health study/study of Latinos. Am J Prev Med. 2014;46(5):496–506. 
10.1016/j.amepre.2014.01.014. [PubMed: 24745640] 

11. Echeverria SE, Gundersen DA, Manderski MT, Delnevo CD. Social norms and its correlates as a 
pathway to smoking among young Latino adults. Soc Sci Med. 2015;124:187–195. 10.1016/
j.socscimed.2014.11.034. [PubMed: 25461876] 

12. Rohrbach LA, Sun P, Sussman S. One-year follow-up evaluation of the Project Towards No Drug 
Abuse (TND) dissemination trial. Prev Med. 2010;51(3–4):313–319. 10.1016/j.ypmed.
2010.07.016. [PubMed: 20655946] 

Brown et al. Page 10

Am J Prev Med. Author manuscript; available in PMC 2020 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://factfinder.census.gov
https://factfinder.census.gov


13. Steindl C, Jonas E, Sittenthaler S, Traut-Mattausch E, Greenberg J. Understanding psychological 
reactance: new developments and findings. Z Psychol. 2015;223(4):205–214. 10.1027/2151-2604/
a000222. [PubMed: 27453805] 

14. Valente TW, Ritt-Olson A, Stacy A, Unger JB, Okamoto J, Sussman S. Peer acceleration: effects of 
a social network tailored substance abuse prevention program among high-risk adolescents. 
Addiction. 2007;102(11):1804–1815. 10.1111/j.1360-0443.2007.01992.x. [PubMed: 17784893] 

15. McQueen A, Kreuter MW, Kalesan B, Alcaraz KI. Understanding narrative effects: the impact of 
breast cancer survivor stories on message processing, attitudes, and beliefs among African 
American women. Health Psychol. 2011;30(6):674–682. 10.1037/a0025395. [PubMed: 21895370] 

16. American Lung Association. Teens Against Tobacco Use T.A.T.U. Chicago, IL: American Lung 
Association; 2013.

17. Zeldin S, Krauss SE, Collura J, Lucchesi M, Sulaiman AH. Conceptualizing and measuring youth–
adult partnership in community programs: a cross national study. Am J Community Psychol. 
2014;54(3–4):337–347. 10.1007/s10464-014-9676-9. [PubMed: 25216734] 

18. Ribisl KM, Steckler A, Linnan L, et al. The North Carolina Youth Empowerment Study (NC YES): 
a participatory research study examining the impact of youth empowerment for tobacco use 
prevention. Health Educ Behav. 2004;31(5):597–614. 10.1177/1090198104268550. [PubMed: 
15358892] 

19. Delgado M, Staples L. Youth-led community organizing: theory and action. New York, NY: Oxford 
University Press; 2008 10.1093/acprof:oso/9780195182767.001.0001.

20. Niederdeppe J, Farrelly MC, Wenter D. Media advocacy, tobacco control policy change and teen 
smoking in Florida. Tob Control. 2007;16(1):47–52. 10.1136/tc.2005.015289. [PubMed: 
17297073] 

21. Brown LD, Redelfs AH, Taylor TJ, Messer RL. Comparing the functioning of youth and adult 
partnerships for health promotion. Am J Community Psychol. 2015;56(1–2):25–35. 10.1007/
s10464-015-9730-2. [PubMed: 26066568] 

22. Bandura A Self-efficacy: the exercise of control. New York, NY: Freeman; 1997.

23. Knowles ES, Linn J, eds. Resistance and persuasion. Mahwah, NJ: Lawrence Erlbaum Associates; 
2004.

24. Shaw M, Mitchell R, Dorling D. Time for a smoke? One cigarette reduces your life by 11 minutes. 
BMJ. 2000;320:53 10.1136/bmj.320.7226.53.

25. Hinyard LJ, Kreuter MW. Using narrative communication as a tool for health behavior change: a 
conceptual, theoretical, and empirical overview. Health Educ Behav. 2007;34(5):777–792. 
10.1177/1090198106291963. [PubMed: 17200094] 

26. Hoeken H, Kolthoff M, Sanders J. Story perspective and character similarity as drivers of 
identification and narrative persuasion. Hum Commun Res. 2016;42(2):292–311. 10.1111/hcre.
12076.

27. Pierce JP, Choi WS, Gilpin EA, Farkas AJ, Merritt RK. Validation of susceptibility as a predictor 
of which adolescents take up smoking in the United States. Health Psychol. 1996;15(5):355–361. 
10.1037//0278-6133.15.5.355. [PubMed: 8891714] 

28. Global Youth Tobacco Survey Collaborative Group. Global Youth Tobacco Survey (GYTS): Core 
questionnaire with optional questions, Version 1.0. Atlanta, GA: CDC; 2012.

29. Cohen J Statistical power analysis for the behavioral sciences. 2nd ed. Hillsdale, NJ: Lawrence 
Erlbaum Associates; 1988.

30. Pierce JP, Farkas AJ, Evans N, Gilpin E. An improved surveillance measure for adolescent 
smoking? Tob Control. 1995;4(suppl 1):S47–S56. 10.1136/tc.4.suppl1.s47.

31. Choi WS, Gilpin EA, Farkas AJ, Pierce JP. Determining the probability of future smoking among 
adolescents. Addiction. 2001;96(2):313–323. 10.1046/j.1360-0443.2001.96231315.x. [PubMed: 
11182877] 

32. Lee DC, Peters JR, Adams ZW, Milich R, Lynam DR. Specific dimensions of impulsivity are 
differentially associated with daily and non-daily cigarette smoking in young adults. Addict Behav. 
2015;46:82–85. 10.1016/j.addbeh.2015.03.009. [PubMed: 25827335] 

Brown et al. Page 11

Am J Prev Med. Author manuscript; available in PMC 2020 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



33. Jackson KM, Sher KJ, Cooper ML, Wood PK. Adolescent alcohol and tobacco use: onset, 
persistence and trajectories of use across two samples. Addiction. 2002;97(5):517–531. 10.1046/j.
1360-0443.2002.00082.x. [PubMed: 12033653] 

34. Vasquez D, Cohen Jones M, Brown LD. Attitudes toward tobacco among low-income Hispanic 
adolescents: implications for prevention. J Ethn Subst Abuse. In press. Online July 31, 2018. 
10.1080/15332640.2018.1484309.

35. Wang TW, Gentzke A, Sharapova S, Cullen KA, Ambrose BK, Jamal A. Tobacco product use 
among middle and high school students — United States, 2011–2017. MMWR Morb Mortal Wkly 
Rep. 2018;67(22):629–633. 10.15585/mmwr.mm6722a3. [PubMed: 29879097] 

36. Brown LD, Berryhill JC, Jones EC. Integrating journalism into health promotion: creating and 
disseminating community narratives. Health Promot Pract. In press. Online June 14, 2018. 
10.1177/1524839918781334.

37. Bou-Karroum L, El-Jardali F, Hemadi N, et al. Using media to impact health policymaking: an 
integrative systematic review. Implement Sci. 2017;12:52 10.1186/s13012-017-0581-0. [PubMed: 
28420401] 

Brown et al. Page 12

Am J Prev Med. Author manuscript; available in PMC 2020 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 1. CONSORT flow diagram of classroom selection and allocation.
aNumber of students by class is approximate because access to full enrollment data was not 

available. Access was available for total enrollment by school and by grade across sites, but 

some schools only provided approximations of the number of students in each classroom 

(i.e., 22–25 students).
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Table 1.

Frequency of Key Sample Characteristics by Exposure Group (n=2,257)

Characteristic Intervention, n (%) (n=1,101) Comparison, n (%) (n=1,156) p-value

Gender 0.119

 Girls 584 (53.0) 575 (49.7)

 Boys 500 (45.4) 562 (48.6)

 Missing 17 (1.5) 19 (1.6)

Grade 0.031

 4th 237 (21.5) 278 (24.0)

 5th 310 (28.2) 264 (22.8)

 6th/7th 325 (29.5) 367 (31.8)

 8th 229 (20.8) 247 (21.4)

Language 0.998

 English 882 (80.1) 926 (80.1)

 Spanish 219 (19.9) 230 (19.9)

Letter grades 0.343

 Mostly A’s 309 (28.1) 328 (28.4)

 Mostly B’s 462 (41.9) 449 (38.8)

 Mostly C’s 129 (11.7) 131 (11.3)

 Mostly D’s 29 (2.6) 32 (2.8)

 Mostly F’s 13 (1.2) 23 (2.0)

 Missing 159 (14.4) 193 (16.7)

Ethnicity 0.387

 Hispanic/Latino 820 (74.5) 836 (72.3)

 Non-Hispanic white 94 (8.5) 133 (8.6)

 African American 25 (2.3) 45 (3.9)

 American Indian 14 (1.3) 16 (1.4)

 Other 96 (8.7) 103 (8.9)

 Missing 52 (4.7) 56 (4.8)

Note: Boldface indicates statistical significance (p<0.05).
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Table 2.

Outcome Differences Between Intervention (n=53 Classrooms, 1,101 Students) and Comparison Conditions 

(n=54 Classrooms, 1,156 Students)

Pre-test Post-test

Outcome Intervention 
mean, % at risk 

(95% CI)

Comparison 
mean, % at risk 

(95% CI)

p-value Intervention 
mean, % at risk 

(95% CI)

Comparison 
mean, % at risk 

(95% CI)

p-value OR 
(95% CI)

Continuous 
tobacco 
susceptibility

1.57 (1.54, 1.60) 1.56 (1.53, 1.59) 0.76 1.53 (1.50, 1.57) 1.63 (1.60, 1.66) <0.001 NA

Dichotomous 
tobacco 
susceptibility, %

17 (14, 19) 14 (11, 17) 0.17 12 (9, 14) 17 (14, 20) 0.003 0.63 
(0.46, 
0.86)

Normative 
beliefs, %

25 (22, 29) 26 (22, 30) 0.82 25 (21, 29) 28 (24, 32) 0.31 0.85 
(0.63, 
1.16)

Outcome 
expectations, %

20 (17, 23) 18 (15, 21) 0.25 19 (16, 21) 25 (22, 28) 0.002 0.69 
(0.55, 
0.87)

Knowledge, % 27 (24, 30) 30 (26, 33) 0.27 24 (20, 27) 31 (28, 35) 0.002 0.67 
(0.53, 
0.86)

Intentions, % 14 (11, 17) 11 (9, 14) 0.17 11 (9, 13) 16 (13, 18) 0.006 0.68 
(0.51, 
0.89)

Note: Boldface indicates statistical significance (p<0.05)

NA, not applicable.
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