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Abstract

Motor vehicle crashes are the leading cause of adolescent death. Inattention to the roadway 

contributes to crash risk and often results from distractions, such as cell phone calls, texting, and 

peer passengers. We report on the development of a web-based intervention based on the Theory 

of Planned Behavior that aims to reduce adolescent driver inattention (Let’s Choose Ourselves). In 

Phase I, we collected qualitative and quantitative data on adolescents’ attitudes, perceived 

behavioral control and subjective norms about driver inattention through focus groups with newly 

licensed adolescent drivers. In Phase II, we developed the content in an e-learning delivery system, 

performed beta and pilot testing, and made refinements. In Phase III, we conducted a randomized 

controlled trial to evaluate feasibility. The development of Let’s Choose Ourselves provides 

information for school nurses regarding intervention development strategies, as well as promotion 

of safe adolescent driving by reducing driver inattention.
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Introduction

Motor vehicle crashes (MVCs) are the leading cause of adolescent death (Centers for 

Disease Control and Prevention (CDC), 2016). In 2014, 2,270 adolescents died and at least 

another 220,000 were treated for injuries from MVCs in the United States (US) (CDC, 

2016). The consequences of adolescent driver crashes have a profound negative impact on 

the public’s health. In addition, MVCs have a high economic cost, with over 35% of lifetime 

medical cost for crash injuries in 2012 ($6.5 billion out of $18 billion) attributed to young 

drivers ages 15 to 29 (CDC, 2014; Sommers, Fargo, Lyons, Shope, & Sommers, 2011). 

Adolescent drivers are at their highest risk for an MVC in their first year of licensure 

(Mayhew, Simpson, & Pak, 2003; McCartt, Shabanova, & Leaf, 2003; Williams & Tefft, 

2014). Interventions that reduce adolescent crash risk during the first year of licensure have 

the potential to make significant inroads on reducing adolescent driver crashes (Williams, 

Tefft, & Grabowski, 2012).

One of the leading causes of adolescent crashes is inattention to the roadway. Driver 

inattention can be defined as “insufficient or no attention to activities critical for safe 

driving” (Regan, Hallett, & Gordon, 2011, p. 1775). Distractions inside the vehicle such as 

cell phone calls, texting, and the behavior of peer passengers, draw attention away from the 

roadway (Carney, Mcgehee, Harland, Weiss, & Raby, 2015). In the 2011 Youth Risk 

Behavior Survey, almost 45% of high school adolescents reported texting while driving in 

the previous 30 days (Olsen, Shults, & Eaton, 2013). The Pew Research Center indicates 

that 52% of cell phone-owning adolescents ages 16 to 17 have talked on a phone while 

driving; 48% of all adolescents ages 12 to 17 say they have been in a car when the driver 

was texting; and 40% say they have been in a car when the driver used a cell phone in a way 

that put themselves or others in danger (Lenhart, Ling, Campbell, & Purcell, 2010). 

Adolescent driver crash or near crash risk substantially increases with reaching for or dialing 

a cell phone (OR= 7.05, 95% CI 2.64–18.83) and sending or receiving text messages 

(OR=3.87, 95% CI 1.62–9.25) (Klauer et al., 2014).

Cell phones are not the only factor that draws an adolescent’s attention away from driving. 

Presence of peer passengers is associated with an increase in fatal crash risk (Chen, 2000; 

Ouimet et al., 2015; Tefft, Williams, & Grabowski, 2012). The presence of risk-accepting 

peers (e.g., those who exhibit behaviors such as drinking alcohol, drinking and driving, 

driving in excess of speed limits, not using safety belts) is associated with risky driving 

behaviors in naturalistic data of adolescent drivers (Simons-Morton et al., 2011). Presence of 

peer passengers has also been linked with aggressive or illegal driving, speeding, and 

following the vehicle in front too closely (Curry, Mirman, Kallan, Winston, & Durbin, 2012; 

Simons-Morton, Lerner, & Singer, 2005; Simons-Morton et al., 2014).

Efforts to decrease adolescent morbidity and mortality from MVCs have centered on public 

policy changes such as the implementation of Graduated Drivers Licensing (GDL) 

(Williams et al., 2012). GDL is a staged system which is meant to protect inexperienced 

young drivers by increasing privileges (such as nighttime driving and carrying unlimited 

peer passengers) as they gain driving exposure. Most programs include three stages (learner, 

intermediate and full privilege license) (Governors Highway Safety Association, 2016). 
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Interventions have also been developed that target parental roles, such as feedback and 

monitoring systems, parental contracts and educational programs to increase diversity and 

quantity of supervised practice driving (Mirman et al., 2014; B. G Simons-Morton et al., 

2006; Zakrajsek et al., 2013). Skills-based interventions such as hazard anticipation training 

have also shown potential (Fisher et al., 2002). Although these strategies have the potential 

to decrease adolescent MVCs, the sustained, alarmingly high rates of adolescent MVCs 

indicate that further work is warranted. Targeted, individual, theory-based behavioral 

interventions have the potential to fill this gap to help adolescent drivers manage factors to 

reduce inattention to the road.

The Theory of Planned Behavior (TPB) posits that the attitude toward a behavior, perceived 

behavioral control (PBC) to perform a behavior, and subjective norms about a behavior 

shape behavioral intentions, and resultantly, the actual behavior (Ajzen & Fishbein, 1980; 

Ajzen, 1991). Attitudes are the degrees to which someone has a favorable or unfavorable 

evaluation of the behavior; PBC is the perceived ease or difficulty in performing a behavior; 

subjective norms are the perceived social pressures to perform or not perform a behavior 

(Ajzen, 1991). The TPB has been used successfully with adolescents to guide interventions 

that lead to behavioral change in other domains of adolescent risk behaviors (e.g. smoking, 

alcohol use, unsafe sex) and shows promise for addressing adolescent driver inattention 

(Armitage & Talibudeen, 2010; Brawner et al., 2013; Jemmott, Jemmott, Fong, & Morales, 

2010; Koning, van den Eijnden, Verdurmen, Engels, & Vollebergh, 2011).

The purpose of this manuscript is to describe the three-phase approach used to develop, 

refine and perform initial testing of Let’s Choose Ourselves, a theoretically-grounded web-

based intervention to reduce adolescent driver inattention. Let’s Choose Ourselves was 

developed for newly licensed adolescent drivers to address two critical areas related to 

inattention to the roadway: distractions related to cell phone use and peer passengers. The 

TPB guided all steps of intervention development. For the purposes of this manuscript, we 

will not report on results on the intervention effects of Let’s Choose Ourselves. Instead, we 

focus on the process, the results of studies that led to the development of the intervention, 

and relevance to school nursing.

The Intervention Development Process and Outcome: Three Phases

We carried out a multi-phase development approach based on TPB to develop Let’s Choose 
Ourselves. Applying TPB, we focused on attitudes, PBCs and subjective norms among 

adolescents as they related to a leading cause of MVCs—inattention to the road (see Figure 

1).

TPB guides pilot work to identify attitudes, control beliefs, and norms. Theory-driven data 

collection is then used in an intervention targeted to modify predictors of intentions and 

behaviors (Ajzen, n.d.). We describe our development in three phases. Phase I included 

collection of focus group and self-report survey data from n=30 adolescent drivers ages 16 

to18 years, licensed for less than 1 year in Pennsylvania (PA). Phase II involved integrating 

Phase I focus group and survey data to develop and carry out beta and pilot testing of the 

intervention (Let’s Choose Ourselves) with eight adolescents and young adult drivers. In 
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Phase III, we enrolled 60 adolescents (ages 16–17 years, licensed for ≤90 days in PA) in the 

randomized controlled trial (RCT). We report on the methods and results within each phase. 

All study procedures were approved by the Institutional Review Board and an administrative 

agreement with The Children’s Hospital of Philadelphia and the University of Pennsylvania. 

Informed consent (verbal or written; parental for <age 18) and assent (written) were 

obtained for participation in all phases of this study.

Phase I Methods (Surveys and Focus Groups)

Phase I involved qualitative focus group and quantitative self-report survey methods. For 

Phase I, we recruited a purposive sample of adolescents through primary care clinics 

affiliated with the Children’s Hospital of Philadelphia (CHOP), presentations at schools, 

flyers, email and word of mouth (Polit, 2004). Adolescents who had a PA driver’s license for 

≤1 year were recruited because they could talk about their current experiences as drivers, as 

well as think back to the different stages of when they were passengers or drivers. Data 

collection took place in a private room in a community center. Participants were 

compensated $20. We administered paper and pen surveys to participants in the focus groups 

immediately prior to the group discussion. For the surveys and focus groups, given the 

evidence about inattention that cell phones and peer passengers contribute to adolescent 

driver crash risk (Chen, 2000; Klauer et al., 2014; Ouimet et al., 2015), we specifically 

targeted perceptions about cell phones (i.e., call, texts, internet use) and peer passengers 

(i.e., interactions, conversations, passenger limits).

The short survey included items on participant demographics; driving history including 

permit length and crash history; and questions based on TPB to elicit participants’ individual 

perceptions about inattention. While some may argue that pre-focus group surveys prime 

participants for the focus group discussion, this method is consistent with procedures in 

accordance with the chosen theoretical approach (Fishbein & Ajzen, 2010). The quantitative 

survey data were double data entered and analyzed using IBM Statistics SPSS 23. 

Descriptive statistics were used to describe the demographic characteristics and perceptions 

of the participants about inattention. Bivariate Pearson correlations were used to determine 

relationships among the constructs and help identify key areas for intervention content.

In the focus group interview guide, we used open-ended questions and probes based on the 

TPB to examine perceptions of inattention to the road. In addition, we elicited information 

on how to develop a program that addresses inattention for newly licensed adolescent 

drivers. We included questions in the focus group guide such as: “What do you think about 

teens texting (talking on a cell phone/using a mobile device to access the internet) while 

driving?” (attitudes); “What makes it easy (hard) to text and drive?” (PBC); “Who approves 

(disapproves) of you texting (talking on a cell phone, using a mobile device to access the 

internet) while driving?” (subjective norms); “What do you think about the topic of keeping 

attention on the road for a safe driving program for young drivers?” (program development). 

We then used directed descriptive content analysis to analyze the focus group data (Hsieh & 

Shannon, 2005). Based on TPB and the empirical literature, we identified key concepts as 

coding categories, and developed definitions for attitudes, PBC and subjective norms about 

inattention to the road (Hsieh & Shannon, 2005). The research team members reviewed 
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transcripts in Atlas.ti (version 7.5) to apply coding categories to the sections of text 

(participants’ quotes) and developed themes based on the participants’ data in the coding 

categories.

Phase I Results (Surveys and Focus Groups)

Thirty adolescents participated in seven focus groups, with attendance ranging from 3–6 

participants (median=4) in each group. Table 1 describes their demographic information and 

self-reported behaviors related to driving inattention. Table 2 outlines the mean scores and 

distribution on attitudes, PBC, subjective norms and intentions (with Cronbach alpha of 

summed items for intentions) from the self-report survey data. We report on the overall 

mean of a construct, but also the number and percentage of participants in the sample for 

each answer option. For example, nearly the entire sample (96.7%) reported that texting was 

a bad or very bad idea. However, as can be seen in Table 1, 46.7% of the sample reported 

that in the past 30 days, they had texted while driving. Bivariate Pearson correlations of 

intentions with the main constructs of TPB (attitudes, PBC and norms) for each specific 

distraction type were as follows: intentions to talk on a hand-held phone (attitudes: r=0.71*, 

PBC: r=0.41*, norms: r=0.11); intentions to talk on a hands-free phone (attitudes: r=0.71*, 

PBC: r=0.70*, norms: r=0.73*); intentions to text (attitudes: r=0.47*, PBC: r=0.70, norms: 

r=0.29); intentions to access internet (attitudes: r=0.80*, PBC: r=0.72*, norms: r=0.62*) and 

intentions related to passenger interactions (attitudes: r=0.68*, PBC: r=0.68*, norms: 

r=0.63*) (*p<0.05).

For the qualitative data from the focus groups, we previously reported key themes on 

inattention related to cell phones and passengers (McDonald & Sommers, 2015, 2016). 

Focus group data also provided information on adolescents’ perceptions of the proposed 

intervention content and mode of delivery. Participants suggested the intervention show the 

danger of distractions by using techniques such as driving simulation. They described the 

need for clear messages about dangers of inattentive driving, as well as strategies to remove 

distractions. A majority of the participants thought a web-based intervention was a positive 

way to reach adolescents. Some participants described a desire for an app or including 

characteristics of gaming. Overall, the participants indicated that the intervention should be 

interactive, entertaining, and brief.

Participants also debated the timing of the intervention delivery and challenges to 

intervention completion. They noted that during the learning-to-drive process, it might be 

advantageous to have adolescents complete an intervention about inattention. However, 

some conceded that during the learning phase, new drivers are focused on learning skills and 

how to handle the vehicle, and distractions like phones and peer passengers are not a part of 

the driving experience. As they become more experienced drivers, participants described 

scenarios in which they may be more likely to become distracted. Busy schedules were seen 

as the primary challenge for intervention completion, emphasizing the need to design a 

medium that adolescents could initiate and complete at their convenience.
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Phase II Methods (Building the Intervention)

From the Phase I focus group and survey data and empirical evidence in the literature 

(Centers for Disease Control and Prevention, 2016; Curry, Hafetz, Kallan, Winston, & 

Durbin, 2011; Tefft et al., 2012), we developed the intervention for adolescent driver 

inattention and we named it Let’s Choose Ourselves. Although participants described a 

desire for an app, given the rapidly changing technology of web-based applications, cost of 

app development and limitations with data security, we used a lower-cost, flexible option of 

commercially available e-learning software to develop and deliver the intervention through a 

secure Learning Management System (LMS). The intervention consisted of six sections 

(Welcome; General content on adolescent driving; Ideas behind Let’s Choose Ourselves; 
Cell phone use; Passengers and; Wrap-up). We developed content for Let’s Choose 
Ourselves that was fact-based, grounded in data from the focus groups, interactive, and 

provided realistic scenarios of how to deal with cell phone and passenger distractions. The 

goal was for participants to complete the intervention in one on-line session lasting 30–45 

minutes without interaction with a study team member.

To illustrate the content and delivery of the intervention, Table 3 outlines themes from the 

focus groups from Phase I, examples of content and activities in Let’s Choose Ourselves and 

mapping to TPB. Let’s Choose Ourselves began with an outline of what to expect; an 

introduction to the topic of adolescent driving and inattention to the roadway; a section on 

cell phone calls, texting and social media apps; a section on peer passengers; and lastly a 

conclusion to bring all of the information together. Let’s Choose Ourselves included free-

answer questions (e.g., What are some things you like about driving?), interactive activities 

(e.g., click and find out), multiple choice questions (e.g., What are some scenarios when you 

might want to use the phone for texting or social media apps?), and videos from a driving 

simulator displaying what can happen when an adolescent is talking on the phone, texting, 

using a social media app or has a passenger that is taking attention away from the roadway. 

Participants moved through each slide, using the mouse to advance to the next slide. 

Participants were not able to move to another slide if they did not complete the activity; for 

example if they did not complete a question.

We addressed attitudes about cell phones and passengers in Let’s Choose Ourselves. For 

example, participants indicated in the Phase I focus groups that texting and hand-held calls 

were dangerous, however hands free communication was described as safer. Thus, facts and 

activities in the intervention reinforced how both hand-held and hands-free communications 

were unsafe and dangerous. Our focus group discussion results also indicated that 

participants did not perceive peer passenger interactions to be dangerous. To address this 

knowledge gap, we included factual information about passengers and activities to 

demonstrate the danger of being distracted by peer passengers; we described the increase in 

fatal crash risk, and provided driving simulation video examples of how peers can be 

distracting.

Relative to PBC, participants described the driver as being in control and therefore Let’s 
Choose Ourselves provided tools and examples of how they can increase the confidence they 

have in handling their phone and potentially distracting peers. Participants were given a 

menu of options with practical solutions about what they could do to avoid using their 
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phones and limit passenger distractions. The menus of options helped to personalize the 

intervention by giving freedom to choose what worked for them (e.g., let the call go to 

voicemail, have passengers handle the phone, use parents as an excuse to drive only one 

friend at a time and developing rules of the car).

With respect to subjective norms (perceived social pressure to perform or not perform a 

behavior), participants were provided interactive information and opportunities (free answer 

write-ins) in Let’s Choose Ourselves to share their own thoughts on what they would say to 

family and friends about not answering calls/text and passenger limits. For example, 

participants were shown phrases they could say to friends or family about limiting cell 

phone use and opportunities to develop their own. Within each of the interactive activities 

for attitudes, PBC and norms, participants were given the option to report that they didn’t 

like any of the choices.

Phase II Results (Beta and Pilot Testing the Intervention)

Once initial versions of Let’s Choose Ourselves were developed, a new sample of adolescent 

and young adult drivers helped us carry out beta-testing by reviewing content and provided 

feedback on how to refine and improve the intervention. We presented the intervention to 

five adolescents and young adults in individual and small group sessions (20% female; 

100% White, 20% Hispanic; mean age 18.53 years (SD=0.69); and mean licensure length 

20.50 months (SD=12.44). One session was one-on-one, while the other two sessions 

occurred in small groups of two. Participants were compensated $20. While study team 

members took notes, the participants identified problems (technical, content or theory-

based), suggested improvements, and recommended clarifications for the intervention.

In response to the beta-testing, participants suggested refinements of language, word choice, 

and directions of how to use the intervention; correction of programming errors; 

enhancement of transitions between sections and; edits to pictures, fonts, and colors. 

Overall, the participants responded positively to Let’s Choose Ourselves, citing it provided 

tools that might be helpful for driver inattention and was engaging. Not all suggestions could 

be implemented, such as addressing topics like “road rage,” using technological advances 

that were not possible (such as high-resolution graphics in video games) and providing 

adolescents with a print-out of their responses during the intervention.

Once the intervention was refined through beta-testing, we performed pilot-testing of the 

delivery of the intervention as an e-learning course through a secure LMS with three 

adolescents. These pilot participants were 2 male, 1 female; 2 White and 1 Black; mean age 

17.20 years (SD= 0.30); and the mean length of licensure was 33 days (SD=22.61). The 

participants were compensated $25. In the pilot testing, our goal was to make sure we could 

carry out planned procedures and identify any potential challenges, particularly with the 

intervention. This included completion of consent and assent procedures, surveys, simulated 

driving assessment and completion of the web-based intervention. Data from the pilot 

participants in Phase II would not be used in analysis of the effects of the intervention in the 

larger RCT.
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Phase III Feasibility Methods (Randomized Controlled Trial)

Phase I and II led to the production of a web-based intervention that allowed us to track data 

on participant interactions in the intervention, time spent on the intervention and completion 

statistics. For Phase III of the development of the intervention, we carried out an RCT with 

adolescents ages 16–17 licensed for ≤90 days in Pennsylvania. We focus here on the process 

to establish feasibility of the intervention and we do not report on the outcomes of the RCT. 

We used the following criteria to determine feasibility: 1) Recruitment rates; 2) Enrollment 

rates; 3) Completion rates of the web-based intervention activities; and 4) Retention rates.

In the design of the RCT, we planned four study visits over the course of six months: 

Baseline (Visit 1), 1-month follow-up (Visit 2), 3-month follow-up (Visit 3) and 6-month 

follow-up (Visit 4). The Baseline and Visit 3 were in-person visits and included self-report 

questionnaires and a simulated driving assessment with eye tracking device to assess driving 

behaviors. The intervention was completed at Visit 1 after self-report surveys and the 

simulated driving assessment with eye tracker. The Visit 2 and Visit 4 included 

questionnaires on-line through a secure online survey (REDCap®) (Harris et al., 2009). 

Participants were compensated $25 for each study visit. An a priori power analysis indicated 

that a sample of 60 participants would yield at least 80% power to detect an effect size as 

small as 0.30 (Cohen’s d, which is equivalent to an eta-squared of 0.02) for the interaction 

between group and time in the 2×2 Mixed Design ANOVA, given up to 50% attrition, a 

correlation of at least 0.50 between baseline and follow-up measurements, and alpha <= 

0.05. We also obtained a Certificate of Confidentiality, had an Independent Safety Monitor 

and registered the trial with Clinicaltrials.gov (NCT02319317).

Phase III Feasibility Results (Randomized Controlled Trial)

Our recruitment efforts for the main RCT included: 5711 recruitment letters and 6385 emails 

(5501 emails repeated a second time) through the CHOP health care system. We also used 

strategies related to word of mouth, information sessions at two local high schools and 

emails to groups expressing interest in the study. We had 409 contacts made to our study 

team. Of the 409, 34.2% (n=140) did not meet eligibility criteria, 10.8% (n=44) were not 

interested, 6.1% (n=25) were unable to schedule, 0.7% (n=3) enrolled as the pilot 

participants and 33% (n=135) were lost to follow up. Sixty-two adolescents (15.2%) were 

consented and two were found to be ineligible. The final sample included 60 adolescents.

The sample was 66.7% female (n=40); 78.3% White, 15% Black or African American, 1.7% 

Asian, 3.3% more than 1 race and 1.7% reported other; none reported being Hispanic. The 

mean age of participants was 16.98 years (SD= 0.35), and the mean length of licensure was 

50.77 days (SD=23.68). Participants were randomized to Let’s Choose Ourselves or a 

control group who received an on-line intervention not related to driving (content focused on 

healthy eating). Every teen who initiated the risky driving or the control intervention 

completed intervention activities through the secure LMS. The mean time to complete the 

risky driving intervention was 27.98 minutes, SD=5.67) (range: 15.03– 39.85 minutes). We 

had excellent retention in the study: 96.7% at Visit 2, 91.6% at Visit 3, and 93.3% at Visit 4.
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Discussion

The development of Let’s Choose Ourselves, a web-based, interactive intervention to reduce 

adolescent driver inattention to the roadway, was a multi-phase development approach. As 

guided by TPB, we organized survey data and themes from focus group data by theoretical 

constructs: attitudes toward inattention to the roadway, risky driving behaviors related to 

driver inattention, PBCs over those driving behaviors, and subjective norms shaping 

intentions and driving behaviors. We then integrated these data with scientific literature on 

safe practices for adolescent drivers to develop an intervention to reduce adolescent driven 

inattention preparatory for an RCT.

Successful interventions targeting adolescent risk behaviors require theoretical 

underpinnings that address more than knowledge acquisition (Brawner et al., 2013; 

Cunningham et al., 2012; Dupont, Lemmens, Adriana, van de Mheen, & de Vries, 2015). 

Guided by the TPB in the focus group and survey methods, the data were targeted to address 

the perceptions of adolescent driver inattention of attitudes, PBCs, and norms that could then 

influence intentions and eventually behavior. The focus group findings helped to 

contextualize quantitative survey results, as well as provide realistic scenarios and strategies 

for the intervention participants (Miller, Wickliffe, Jahnke, Linebarger, & Dowd, 2014). For 

example, adolescents in the study overwhelmingly reported unfavorable attitudes towards 

texting while driving. Yet, they still reported engaging in texting in the past, as well as 

intentions to engage in the future. The focus group data indicated circumstances where 

adolescents described situations in which they would text. Therefore, the intervention 

specifically addresses this paradox and attempts to give adolescents the tools to change how 

they control their texting behaviors and intentions to text.

The development of Let’s Choose Ourselves presented certain challenges. First, study 

terminology was sometimes inconsistent with the adolescents’ terminology. For example, we 

framed the questions about passengers as “interactions with peer passengers,” a term that 

may have limitations because it was not specifically denoting negative behaviors. Instead of 

asking about general interactions with peer passengers, directly eliciting negative behaviors 

may have yielded more accurate data (e.g., how likely is it that you would be distracted by a 

peer passenger while driving?). In the focus groups, there was opportunity to expand on the 

topic, such as how passengers contribute to inattention to the roadway, being purposeful in 

distracting a driver, and perceptions of control of passenger behavior. Adolescents perceived 

that sometimes passengers can be helpful in maintaining attention to the roadway, while at 

other times they caused distractions which led to inattention to the roadway. For example, 

the focus group participants shared that peer passengers can help to manage texts, calls, or 

music or assist with directions, navigation programs, or phone apps. However, presence of 

adolescent passengers increases fatal crash risk for adolescent drivers (Ouimet et al., 2015; 

Tefft et al., 2012). Given that peer passengers provide both risk and protective factors, we 

included opportunities for both positive and negative influences when we addressed peer 

passengers in the intervention.

Distractions that draw attention away from the roadway are a serious public health problem 

for adolescent drivers. From a primary prevention perspective, multi-pronged approaches are 
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necessary to reduce adolescent MVCs. Policies that restrict passengers and cell phone use, 

and those that encourage safe driving practices are necessary (Ferdinand et al., 2014; 

Williams et al., 2012). Technology-driven interventions such as in-vehicle monitoring and 

parental feedback show promise as well (McGehee, Raby, Carney, Lee, & Reyes, 2007; 

Simons-Morton et al., 2013). Although policies and technology in the vehicle may be 

critical to decreasing injury and fatalities related to adolescent MVCs, individualized 

interventions targeting adolescents’ self-regulation offer an innovative option to augment 

other public health strategies.

Future research in adolescent driver inattention should consider how individually targeted, 

behavior change interventions can be improved to address the risk behavior. For example, 

better understanding of the timing of delivery, as well as the dose and possible booster 

sessions associated with the intervention are important to consider (Pedlow & Carey, 2003). 

Adolescents in the focus groups described the learner phase as one optimal delivery timing, 

though during that process there are many diverse aspects of technical driving skill that 

adolescents need to master (Mirman et al., 2014; J. Mirman, Lee, Kay, Durbin, & Winston, 

2012). It may be difficult to address issues such as attention in a targeted way if adolescents 

have not yet mastered how to drive.

Limitations

We acknowledge that the sample characteristics in the three phases may limit 

generalizability, and we are cautious not to over-interpret findings. For example, we had a 

small sample size in the focus group study, and beta- and pilot testing. However, the self-

reported texting behaviors of the adolescents in our focus group sample (46.7%) was 

consistent with data from the nationally representative sample of the YRBS (45%) (Olsen et 

al., 2013). In addition, this was a non-representative sample with a lack of diversity. The 

self-report data, however, indicated that there was heterogeneity in the number of 

passengers, cell phone use and crash history across participants. Given the identified risk 

behaviors related to driving, call phones and passengers, we created a theoretically-driven 

intervention that addresses risk behaviors identified at the national level.

Implications for School Nurses

The implications of this research are two-fold: providing information on how to develop a 

theoretically based intervention and identifying ways that school nurses can address a major 

area in health promotion. The step-by-step approach, along with the challenges and 

limitations, indicate for school nurses how intervention development can be carried out. 

Given their placement with community, school nurses are in an optimal position to 

contribute to the design of theoretically based interventions for students (Hoying & Melnyk, 

2016; Tucker & Lanningham-Foster, 2015; Zapolski & Smith, 2016). For example, school 

nurses in rural school districts may identify additional factors related to their geographic 

location that require attention in MVC prevention interventions. In addition, school nursing 

is a critical component to the implementation of prevention-based interventions with 

adolescents. Their role in helping assess feasibility of interventions is particularly important, 

as school nurses have information on parental engagement in health care issues of students, 
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compliance with health standards, and unique needs of their student populations. As 

evidenced-based interventions become available, school nurses have the opportunity to be a 

part of implementation and coordination of efforts related to other services (e.g. 

psychological services in the school) and programs.

Conclusion

We have outlined a process for a multi-phase development approach to develop and refine a 

theoretically-grounded intervention to reduce novice driver inattention to the roadway. The 

necessary steps of beta and pilot testing allowed us to see theoretical and content issues with 

the intervention. Adolescent driver crashes remain a public health threat. Passengers and cell 

phones contribute to inattention to the roadway. Individually targeted, theoretically-

grounded interventions that address risky behaviors are needed to help minimize adolescent 

driver crashes associated with inattention. The steps we described for this newly developed 

intervention aims to aid in school nurses’ efforts to fill this gap in the science.
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Figure 1. Theory of Planned Behavior for Adolescent Driver Inattention
Note: Adapted from Ajzen, 1991
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Table 1

Self-reported Survey Data Phase I Focus Group Sample (n=30)

Mean (sd) or n (%)

Age 17.39 (0.52)

Gender

 Male 15 (50%)

 Female 15 (50%)

Race

 White 27 (90%)

 Black/African American 0

 Asian/Pacific Islander 1 (3.3%)

 Mixed Race 0

 Not reported 2 6.7%)

Ethnicity

 Hispanic 1 (3.3%)

 Non-Hispanic 29 (96.7%)

 Not reported 0

Length of licensure (days) 173.7 (109.2)

Total crashes while driving since received driver’s license

 0 25 (83.3%)

 1 5 (16.7%)

 2 or more 0

In the last month:

Driving days 0

 0 days 1 (3.3%)

 1–7 days 5 (16.7%)

 8–14 days 5 (16.7%)

 15–21 days 10 (33.3%)

 22–28 days 9 (30%)

 29 or more days

Talked on a hand-held cell phone while driving

 0 days 18 (60%)

 1–7 days 10 (33.3%)

 8–14 days 2 (6.7%)

 15–21 days 0

 22–28 days 0

 29 or more days 0
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Mean (sd) or n (%)

Talked on a hands-free cell phone while driving

 0 days 12 (40%)

 1–7 days 14 (46.7%)

 8–14 days 3 (10%)

 15–21 days 1 (3.3%)

 22–28 days 0

 29 or more days 0

Texted while driving

 0 days 16 (53.3%)

 1–7 days 9 (30%)

 8–14 days 0

 15–21 days 5 (16.7%)

 22–28 days 0

 29 or more days 0

Used a mobile device to access the internet while driving

 0 days 20 (66.7%)

 1–7 days 5 (16.7%)

 8–14 days 2 (6.7%)

 15–21 days 2 (6.7%)

 22–28 days 1 (33.3%)

 29 or more days 0
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Table 3

Example Content in the Intervention Let’s Choose Ourselves Mapped to TPB Theoretical Construct

Themes from Focus 
Groups (Phase I)

Example Content in the Intervention (Phase II & III) TPB Theoretical Construct

Recognizing danger of 
cell phones but still 
engaging while driving

❑Interactive questions and statistics about adolescent driver MVCs and 
cell phone use while driving

❑Multiple choice and free answer options about scenarios when they 
would want to use the phone

Knowledge
Attitudes

Considering context on 
whether to use the phone

❑Video of driving simulation where a parent is calling an adolescent

❑Multiple choice options about how to handle calls and texts

Attitudes
PBC

Formulating safer 
behaviors that might 
reduce risk of cell phone 
use

❑Information about turning off phones or putting on silent and out of 
sight

❑Multiple choice and free answer options about what they would do or 
be willing to do if calls or texts come in (e.g. have a standard text)

❑Interactive content on how to communicate with family and friends 
who expect adolescents to answer phones, texts and social media

PBC
PBC
Subjective Norms

“Good and not good” 
passengers

❑Interactive questions and statistics about adolescent driver MVCs and 
risk related to peer passengers

❑Multiple choice options about scenarios they think they passengers 
might be distracting

Knowledge
Attitudes

Passengers and 
technology as harmful 
and helpful

❑Video of driving simulation where a passenger is distracting the 
adolescent driver

❑Multiple choice options about how to handle peers in the car

Attitudes
PBC

The driver is in charge ❑Menu of options to create rules of the car (e.g. peers handle the phone 
or music, only 1 friend in the car at a time)

❑Interactive content on how to communicate with family and friends

PBC
Subjective Norms

(McDonald & Sommers, 2015, 2016)
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