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Abstract

Background
Adolescents increasingly view cannabis as a substance with limited harm. Their propensity to engage in
risky driving, combined with their relative driving inexperience, places adolescents at heightened risk for
harm resulting from impaired driving. Driver education provides an opportunity to help prevent and reduce
these risks, yet few interventions address cannabis-impaired driving, especially impairment from
simultaneous use of both cannabis and alcohol.

Methods
We adapted a single-session primary care brief intervention (CHAT) for driver education programs. First,
we conducted two focus groups with adolescents aged 15–17 years (n = 6; n = 5) enrolled in driver
education programs. Their feedback was integrated into a prototype of an online intervention called
webCHAT that focuses on preventing alcohol and cannabis-impaired driving. Next, we recruited a new
sample of adolescents who user tested webCHAT (n = 8) and provided qualitative and survey feedback.
We analyzed qualitative data using classic content analysis and grouped themes according to the
feasibility and acceptability of webCHAT.

Results
Participants suggested that webCHAT should have adolescent narrators in short, informal, and interactive
videos. In satisfaction surveys (n = 8), 88% of participants would recommend webCHAT to a friend and
88% reported that they learned helpful skills regarding impaired driving. General acceptability was also
reflected in interviews (n = 6; 100% would recommend the intervention to a friend, 100% indicated overall
positive impressions, and 67% stated it was easy to use). Participants reported that it was helpful to learn
about the negative effects of both cannabis and alcohol on driving behavior, voicing that webCHAT
would help adolescents make more informed decisions.

Conclusions
Soliciting adolescent perspectives is critical when developing interventions targeting cannabis use
because of increasingly permissive attitudes and perceptions of minimal risk associated with use. The
current study highlights how feedback can help increase both the feasibility and acceptability of
interventions.

Introduction
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Preventing risky driving behaviors in adolescents is a top priority for public health. Motor vehicle crashes
are the leading cause of death in adolescents 15 to 20 years old [1]. Furthermore, adolescent drivers are
three times more likely to be involved in alcohol-related accidents than adults, with the highest risk
among newly licensed drivers [2–4]. Preventative measures against risky driving are particularly pertinent
for populations with a high rate of vehicle-involved fatalities [2] and those at increased risk for substance
use and the accompanying adverse outcomes [5, 6].

Specifically, driving under the influence of cannabis (DUIC) among young people is a growing public
health concern. Although national rates of cannabis-related accidents among young people remain
uncertain due to lack of research, the proportion of cannabis-related accidents and fatalities among all
drivers has increased since the early 2000s, now accounting for 21% of accidents [7]. More than a quarter
of adolescents of driving age report lifetime cannabis consumption, and 12% report daily or regular use, a
significant increase from 3% in prior years [8]. Predictors of DUIC include a younger age of first use, higher
frequency of consumption of cannabis, consistent heavy drinking, and a history of driving under the
influence of alcohol [9]. Those who drive under the influence of cannabis are also at an increased risk of
developing cannabis use disorder [10].

Adolescents increasingly view cannabis with more permissive attitudes, which affects rates of impaired
driving. As of 2022, only 28% of high school seniors in the U.S. considered regular consumption of
cannabis as a “great risk”; a decline from 40% in 2013 and 79% in 1991 [11], highlighting the steady
decline in perceived risk of marijuana use over time [12]. This is concerning as a lower perceived risk of
cannabis is associated with a greater likelihood of driving under the influence of cannabis [10].

Declines in the perceived risk of cannabis use also affect the prevalence of simultaneous use, defined as
consuming alcohol and cannabis within two hours of each other. About 21% of U.S. high school students
reported simultaneous use in the past year [13]. This is another concerning trend as simultaneous use is
associated with an increased likelihood of driving under the influence or riding with a driver under the
influence [14–16]. For example, between 2016 and 2019, 42% of drivers with past-year alcohol and
cannabis use reported driving under the influence (8% alcohol-only, 20% cannabis-only, 14%
alcohol/cannabis) [17]. Simultaneous use of cannabis and alcohol is also associated with a greater risk
of experiencing cognitive impairment, delays in decision-making, and slower reaction times than driving
under the influence of either substance alone [18, 19].

Focusing prevention efforts in driver education programs is one way to prevent and reduce driving under
the influence and associated substance use-related consequences among adolescents. Given that
adolescents typically initiate alcohol and cannabis use around 16 years old, the same age when most
learn to drive (16–18 years old) [20, 21], leveraging messaging in driving schools and other driver
educational platforms provides an opportunity to disseminate preventative interventions efficiently and
effectively. Past interventions focusing on preventing risky substance use in 10th -12th graders
demonstrate success in reducing alcohol consumption, cannabis use, and intentions to use in the future
[22–24]. These interventions include web based interventions (WBIs) delivered in schools [25–27],
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primary care [28], and self-directed settings without an instructor [29–32]. However, few studies have
evaluated delivering interventions that address the use of both alcohol and cannabis in the context of
driving school to prevent risky driving behaviors [33].

This study builds upon an existing brief, single-session intervention in primary care called CHAT [34],
which targets alcohol and cannabis initiation, use, and impaired driving. In two trials, CHAT demonstrated
reductions in cannabis use and intention to use among adolescents in the short term [35] and over one
year [28, 36]. We adapted CHAT for online delivery and focused its content on addressing driving under
the influence of both alcohol and cannabis. This study evaluates the feasibility and acceptability of this
web-based online intervention (webCHAT) among adolescents in driver education.

Methods

Sample and recruitment
Participants were 15-17-year-olds (n = 17), who were in the process of getting their driver’s license from
two driver education programs in Michigan and Colorado. Students attending these driver education
programs were recruited by driving school staff, who sent invites asking to participate in a focus group or
an interview. Parents or guardians provided electronic consent and contact information for their
adolescents to the research team, and adolescents were then contacted and assented to participate in
either the focus group or individual interview.

Procedures
We conducted two virtual focus groups (n = 6; n = 5), with adolescents enrolled in these two driver
education programs to provide feedback on our intervention prototype and share their experiences with
driving. Focus groups were audio recorded with a standalone device and then transcribed for coding. This
feedback was integrated into our intervention and the program was then user tested by a new sample of
adolescents who provided feedback via a 30-minute phone interview. Of those invited to user test (n = 8),
all participants completed the brief survey to assess the intervention’s usability, acceptability, and
feasibility, and six participants completed individual qualitative interviews. Data from the interviews was
de-identified and descriptive interview notes were used for analysis (due to issues with transferring audio
from the recording device). Focus group qualitative data was comprised of direct participant quotes,
while individual interviews included descriptive notes from participants taken by the interviewers. All
procedures were approved by the Stanford Institutional Review Board.

webCHAT Intervention
The webCHAT intervention was developed utilizing mechanisms from three theories to prevent risk
behaviors: (1) expectancy theory to address negative and positive outcomes related to substance use and
driving behavior; (2) social learning theory to address peer modeling and normative beliefs; and (3)
decision making theory to address decisions regarding engaging in impaired driving and increasing self-
efficacy (Osilla et al., 2023). WebCHAT utilizes motivational interviewing principles and presents vignettes
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about risky driving situations. It also provides personalized feedback throughout the intervention to help
adolescents develop strategies for managing high-risk situations. This intervention was adapted for
online delivery via computer or smartphone, to be self-guided, and completed at the participant’s own
pace.

WebCHAT focuses on three phases of change: (1) assessing motivation to change; (2) enhancing
motivation; and (3) planning ahead. The first phase orients participants to the intervention and how
information learned in the intervention can be used to help prevent driving under the influence of alcohol
or cannabis. The webCHAT program also collects data on their reported substance use and attitudes
about impaired driving to tailor intervention content to their specific needs. The second phase uses
personalized normative feedback to provide education on impaired driving and suggest strategies for
decreasing driving consequences based on their perceived risks and norms around substance use and
risky driving. Finally, the third phase emphasizes protective behavioral strategies using vignettes that
display common, high-risk situations associated with impaired driving. Participants then use these
protective strategies to role-play different reactions to these different risky situations and assess their
willingness and confidence to try these different strategies. The intervention concludes with the narrator
summarizing information learned and strategies selected to help the participant plan for future risky
situations.

Measures

Feasibility
Participants responded to focus group and interview questions assessing feasibility; defined as the
interventions’ usability or the appropriateness of the modality it was delivered in. Topics included
reactions to the online modality, ability to navigate the webCHAT program, program format, and potential
suggestions to improve retention and engagement. During focus groups, adolescents were probed: “What
are your thoughts about having this program on the computer or on a smartphone?” and “What other
influential things would you recommend to help keep teens engaged in the information that we want to
share?”. During individual interviews, questions included: “How do you think people will react to getting
this information on the computer?” and “If you could make one change to this program, what change
would you make?”.

Acceptability
Participants also evaluated the acceptability of webCHAT; defined as the relatability and accessibility of
intervention content, appropriateness of the format for delivering this information, and whether it met
their needs. Key topics included an overall impression of intervention content, comparisons to past
education or interventions received, feedback on specific sections, potential impacts of the intervention,
and if they would recommend the intervention to a friend. Focus group questions included items such as:
“If we wanted to share this information about the effects of cannabis and alcohol on driving with teens,
what are some important things that you would recommend?”, “What do you think of the narrator, the
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graphics, the messaging?”, and “What did you think of that [clip]?”. For participants in the individual
interviews, these questions included: “What are your overall impressions of the program?”, “How might
this program affect teens?”, “How does this program compare to other information or education you’ve
received”, and “Would you recommend this program to a friend?”.

Analytic plan
We utilized a qualitative approach to identify themes related to the acceptability and feasibility of
webCHAT. Two team members (KN, EU) separately reviewed focus group transcripts and interview notes
to identify themes. Coders then determined first-level themes within each category using a grounded
theory approach [37] and developed a codebook describing each theme, along with inclusion/exclusion
criteria, and excerpts from the interviews. Coders used the analysis software Dedoose, a cloud-based
software platform that facilitates collaborative management, analysis, and interpretation of qualitative
data [38] to complete their ratings, coding independently and then reviewing together. Discrepancies
between codes were discussed, and when appropriate, modifications were made to themes and sub-
themes, until there was agreement between both coders. Coders were then assessed for level of
agreement, which was determined by a Kappa ≥ 0.80. SPSS was used to describe the frequencies of the
quantitative data collected during the post-satisfaction surveys.

Results

Participant characteristics
Demographic data was not collected from participants to protect anonymity and confidentiality and due
to the small sample size. All focus group participants were between the ages of 15 and 17. Interview
participants (n = 6) reported a mean age of 15.7 years. Of the six interview participants, a majority were
White (67%) and female (67%), with 50% reporting lifetime use of alcohol or cannabis.

First and Second-Level Themes
Participant feedback was grouped into two outcomes (feasibility and acceptability). Regarding feasibility,
participants in the focus groups and interviews commented on the usability or ease of use of the
intervention, which was categorized as a theme. Regarding acceptability, comments from focus groups
and interviews varied slightly (see Tables 1 and 2). Among focus group participants, sub-themes were
grouped under larger themes of study recommendations and their perceptions/experiences. Among
interview participants, sub-themes were grouped within larger themes of webCHAT program impressions,
program impacts, and perceptions/experiences from the interviews. Coded data from both focus groups
and interviews had strong inter-rater reliability (k = 0.99, k = 0.95 respectively).
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Table 1
Themes and Sub-themes from focus groups.

Outcome Theme Sub-Themes

Feasibility Usability Online format

Program format

Acceptability Study Recommendations Content enhancements

Strategies to curb risky driving behaviors

  Perceptions and
Experiences

Previous education on and experience with risky
driving

Availability and use of alcohol and cannabis

Beliefs about driving under the influence

Table 2
Themes and Sub-themes from user testing interviews.

Outcome Theme Sub-Themes

Feasibility Usability Online format

Program format

Acceptability Program Impressions Initial reactions

Program content

Program Impacts Changes to substance use behaviors and driving

Learning/new insights

Perceptions and Experiences Perceived rates of substance use in peers

Availability and use of alcohol and cannabis

Focus Groups

Feasibility

Usability
Online Format. Focus group participants found the online modality convenient, accessible, less stressful,
and easier to voice their experiences and perspectives than in-person settings. One participant
appreciated the lack of logistical barriers with the online delivery, stating, “You can just do it without
worrying about, oh, can I do this? Is there space? So, you don’t have to stress about it.” The online format
was also viewed as more confidential than other settings, with one participant stating, “They can do it
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without anyone knowing their identity, so that’s always a plus with anything.” None of the participants
reported barriers to completion.

Program Format. Focus group participants reported that the program format was appropriate. They
enjoyed the informal nature of the program and reported that the narrator had a “friendly tone” and that it
felt as if you were “talking to a classmate.” Multiple participants also noted that having a “teen” narrator
made them want to listen more, the content seemed more relatable, and they appreciated having options
presented to them to think about. They also reported that video clips were an appropriate length and that
the graphics were engaging. Participants recommended including bullet points or a summary of the main
takeaways throughout the program. Table 3 provides specific focus group participant quotes regarding
the feasibility of webCHAT related to online modality and program format.
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Table 3
Illustrative quotes for the Usability theme from focus groups.

Sub-
theme

Participant Quotes  

Online
modality

“It's more convenient.  That's for sure”

“They can do it without anyone knowing their identity, so that's always a plus with
anything.”

“I think it makes it more accessible for a lot of people which is good”

“And that way you don't have to find the specific place to go and do the class.  And
you don't have to sign up and there be a certain amount of people that can go”

“I also think it makes it easier for teens and parents to share it.  Because it's just a link
you can easily send to someone and be like, hey, have your kids check this out.”

 

Program
format

“I liked how her [narrator] tone was very friendly like she just sounded friendly and not
very harsh, I guess. I don’t know.”

“The narrator being what I think is a teen makes it—like, teens want to listen more
than if it was an adult or teacher who tells us this stuff anyway.”

“It was kind of interesting to see what she had to say.  So yeah, if I was watching that
video as a student in that class, I would pay more attention to see what teens have to
offer as their opinion, after seeing her speak.”

“When you can relate to someone and things are relatable, it impacts you more than—
if it’s positive things or negative things.”

“I also think that the fact that the clip wasn’t too long was good.”

“I also really liked the line where it was like, “See if their ideas match yours,” because
every single teen has a different perspective on driving under the influence. And so, I
think that giving options really is effective.”

“I think it’s nice that everything the narrator said wasn’t typed out. Like it’s just little
pieces of it. So, it’s easier to be engaged with smaller pieces.”

“I think it’s [the graphic] also good because it keeps the teens engaged. Because
there’s a lot to look at, and it’s not super bland and boring and just here’s a text box,
read it.”

 

Acceptability

Study Recommendations
Content Enhancements. Focus group participants recommended: (1) providing anecdotal evidence, such
as first-hand stories of those impacted by impaired driving, (2) introducing more interactive components
to increase engagement, and (3) providing strategies for talking to peers about risky behavior.
Participants also shared that including information on the physiological and cognitive effects of alcohol
and cannabis on your body and the legal ramifications of driving under the influence would be helpful.
Participants also suggested keeping the intervention as brief as possible.
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Strategies to Curb Risky Driving. Focus group participants also discussed potential strategies and
alternatives to impaired driving. They emphasized that understanding the potential consequences of
driving under the influence is essential in reducing this behavior. Participants also shared the importance
of reaching out to an adult or role model and the necessity of designating a driver, planning
transportation, and having a backup plan to prevent risky driving. Regarding DUI prevention, participants
recommended “knowing the people you’re with,” utilizing ride-share services (i.e., Uber), and identifying a
backup plan (i.e., calling your parents or a sibling for a ride). When asked about how they would respond
if they were a passenger with a driver under the influence, they recommended “staying calm,” “helping the
driver to stay calm too,” and persuading “them to pull over.” Table 4 provides additional quotes from
focus group participants on ways to enhance the content and strategies discussed in the intervention.
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Table 4
Illustrative quotes for the Study Recommendations theme from focus groups.

Sub-theme Participant Quotes

Content
enhancements

“… having a teen who’s experienced a situation with drunk driving or who knew
someone … who maybe passed away … and feels super passionate about it come
in.”

“… how to talk to your peers about it and talk to a peer who is going to drive under
the influence.”

“… the effects that it can have on your body because I feel like people don’t talk
about that at all, in terms of while driving.”

“Maybe a conversation starter list of have your parent come over and watch this
segment with you or something like that.”

“That it doesn’t matter how much food you eat, it doesn’t change your blood alcohol
content.”

“Yeah, or teens should be better informed about drinking and driving or using drugs
while driving. I think it should be more impressed on teens on what could happen,
or what will happen, or how this could ruin your life and it’s not worth it.”

“It has to be interactive, and it just has to be different”

“Maybe like have it short, like 15—like half-an-hour long because then they’ll
probably stop listening after that. So just keep it concise but multiple sessions
around that time.”

Strategies to
curb risky
driving

“Having a designated driver and then if something happens with them and they
don’t end up going or if they end up being pressured into drinking, then having the
ability to have a friend’s house close by that you can stay at without having to drive
to.”

“I think just think about your decision before you enter any vehicle while under the
influence or while somebody else is.’

“You can Uber there instead of driving there.”

“I think the big part is you have to plan in advance.”

“If you’re not getting in the car, trying to grab their keys from them [driver under the
influence] or something like that.”

Perceptions and Experiences.

Focus group participants also provided feedback on their experiences, perceptions regarding the
prevalence of use, and their beliefs about driving under the influence to inform the development of
tailored content for this population.

Previous Education on and Experience with Risky Driving. Participants reported that their previous driver
education primarily consisted of “don’t do it” messages and activities involving “drunk goggles” to
discourage such behavior. Regarding previous experiences, participants expressed difficulties when faced
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with situations as a passenger where the driver was under the influence, particularly when the driver was
an “older family member who they are supposed to respect” or when “they are the only one who perceives
the situation as wrong or risky.”

Availability and Use of Alcohol and Cannabis. When focus group participants were asked to compare
perceptions of the availability and use of alcohol and cannabis, the majority stated that cannabis was
more prevalent and available. Participants also shared that the legalization of cannabis increased the
normalization of using the substance. Participants felt cannabis was more prevalent because it was
easier to access and easier to hide, and that negative consequences associated with use are not as well-
known as those for alcohol.

Beliefs About Driving Under the Influence. Focus group participants reported mixed views regarding the
prevalence of driving under the influence of either cannabis or alcohol. Some stated it was less common
now due to ride-share services and an increase in adolescents holding their friends accountable, whereas
others shared that it occurs frequently, especially when the police arrive at parties, which causes people to
leave in a rush, or when going to “afterparties”, or events that occur after a main party or event. Although
perceptions on DUI varied, all focus group participants (n = 11) noted that DUI occurred regularly, with one
stating that “a much [larger] group than older generations” drive under the influence. Participants also
reported that adolescents perceive DUIC less seriously than alcohol because they feel more in control of
their bodies, and many adolescents are either unaware or do not believe that cannabis impairs their
executive functioning. Participants shared that they and their peers experience more paranoia about
driving under the influence of alcohol, leading adolescents to be more willing to use cannabis and drive
as an alternative. Table 5 provides additional focus group quotes regarding adolescent perceptions,
experiences, and beliefs about cannabis and alcohol.
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Table 5
Illustrative quotes for the Perceptions and Experiences theme from focus groups.

Sub-theme Participant Quotes

Previous
education on
and experience
with risky
driving

“People don’t go into a lot of depth about explaining it. They just say don’t do it.

“I think especially with driver’s ed, they have to put the drunk goggles on and walk
around and try to do tasks.”

“And they just told us not to do it, and they had us do fun activities. And then after
each activity they just said, don’t do it.”

“I honestly don’t remember being talked to about driving under the influence of
marijuana.”

“Sometimes it’s very difficult, though, especially when someone’s older than you.”

“Or if you’re in a car and the car is full of people and no one thinks that it’s wrong
except for you, it’s kind of hard to make everyone think it’s wrong.”

Availability and
use of alcohol
and cannabis

“I think it’s [cannabis] a lot more common than alcohol”

“I think it’s [cannabis] sort of normalized a lot. I think it’s a lot more normalized in
our generation than before, because of legalization.”

“It’s just easier to access it [cannabis].”

“I would say it’s [cannabis] more [common] than drinking alcohol in the State of
Colorado, if you ask me. I would say it’s more than drinking alcohol because teens
just seem to do it more.”

“People that are already vaping, they get bored eventually from whatever, and then
they start smoking marijuana, too, or they mix both of them.”

“I would say it’s easier to hide smoking than drinking.”
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Sub-theme Participant Quotes

Beliefs about
driving under
the influence

“I think that it’s not as common as it used to be… there’s a lot of fear instilled in this
generation about drunk driving.”

“I think it happens a lot of the times when cops show up because people just freak
out and they have to just leave. So then there’s a lot of drunk driving there.”

“I also think even people who say they’re going to be a designated driver, they get
peer pressured into drinking, too. And you don’t have your designated driver.”

“At least in my city, I know that a lot of my friends and people I know, in general, if
we know someone’s drunk, we don’t let them drive… So it’s not that frequent, for me
at least.”

“Football games and dances, school dances it happens all the time.”

“That’s where the main thing happens because people get drunk or high. And then
they go to a dance, and then they drive to the afterparties.”

“I think it’s more than you guys know. I think a lot of teens do it more than you guys
think drink or use drugs while driving”

“I feel like teenagers always think, like, they’re kind of invincible in a way. They
think nothing bad is going to happen, so they just take the chance and take the
risk. So I think that’s why so many teens drink while under the influence or drive
when under the influence.”

Translating Focus Group Feedback
Feedback and recommendations from focus group participants regarding the feasibility and acceptability
of webCHAT were incorporated into the next iteration of the program. For feasibility, participants
recommended utilizing bullet points after each section to help with summarizing the main takeaways;
thus, we developed summary slides throughout the program. Participants also shared recommendations
to improve the acceptability of webCHAT content by including first-hand vignettes of those impacted by
impaired driving, with interactive components, and providing clear strategies on how to communicate
with your peers about risky behaviors. Therefore, we incorporated videos of adolescents describing
common situations and experiences and consequences that can occur, the impacts of risky driving,
interactive questionnaires throughout the program to increase engagement, and we provided additional
communication strategies for navigating difficult peer conversations.

Focus group participants shared specific examples and experiences they have had with risky driving and
substance use, to help create tailored content in the program (e.g., what to say at a party or game where
people are using and then need to drive home). Participants were curious about the risks of cannabis use
and alcohol, which led us to develop more focused education around simultaneous use. Focus group
participants also shared important considerations and strategies that they currently use to reduce risky or
impaired driving, such as identifying backup plans and utilizing alternative transportation, which we
integrated into the strategy section of the program.

Individual Interviews
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Feasibility

Usability
Online Format. Interview participants who user-tested webCHAT largely expressed positive views (67%)
regarding the online intervention modality. They found the online approach feasible, indicating that it
would be easier to do the intervention on computers because it facilitates more honest reporting,
facilitates an increased sense of privacy, and feels more informal than in person. However, one
participant preferred a classroom setting and another suggested that some adolescents might opt out of
the intervention without someone holding them accountable to complete it.

Program Format. Participants responded favorably to content delivery, sharing that the scenarios are
more effective than scare tactics. However, they recommended making skits less formal and adding more
“hands-on” or engaging experiences to help reiterate the information shared. Some participants also
suggested extending the program beyond a single session, as repeated exposure may be even more
impactful. Table 6 provides additional notes on the usability feedback on the program for participants.
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Table 6
Illustrative notes for the Usability theme from user testing interviews.

Sub-theme Participant Notes

Online format It’s easier to do on the computer, you can be more honest.

Most people would be more comfortable doing it live in class and if mandatory,
it would be better.

Easy to use, didn’t have troubles.

Thought the computer was effective because it felt casual and less intense.

Thinks a majority of teenagers would opt out because there isn’t someone
“motivating” them to complete.

Program format
impressions

Scenarios are definitely more effective, scare-tactics are corny.

Would like a real-life example of what it’s like driving impaired, what that looks
like, understand what that would be like.

More interactivity, engaging hands-on experiences to help drive home the points

I want to see more of the data.

Teens need to understand that this is more pervasive than they think.

Adding testimonials from real people who have been impacted by impaired
driving makes it feels “real”.

Make it a longer-term program with repeated exposure.

More real demonstrations of how to get out of unsafe situations.

Better if high school was able to present it, driving school isn’t as effective and
there are a lot of different programs.

Acceptability

Program Impressions
Initial Reactions. All interview participants said that they would recommend the program to a friend (n = 
6). One participant noted that the intervention was useful, but they were already familiar with the
information, and another noted that it would be useful to have a space afterward to discuss the content.
Interview participants also stated that information regarding cannabis was not commonly included in
their previous education and was appreciated. Largely, participants reported that webCHAT included an
abundance of useful information and that the program was insightful and realistic.

Program Content. Most interview participants responded positively to intervention content, with five
participants (83%) reporting overall positive perceptions of webCHAT. They found the intervention’s
organization and engaging format acceptable. Specifically, they appreciated the inclusion of videos that
shared non-judgmental perspectives, prevention strategies, and real statistics on the perceptions and
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behaviors of their peers. Participants also found the mixture of survey questions and response
comparisons enjoyable and appreciated that the videos were short and digestible. Participants also
reported appreciating the testimonials about impaired driving and demonstrations on how to safely
remove yourself from situations with impaired drivers. They found webCHAT content to be more helpful
than other interventions because it provided actionable strategies, relatable content and scenarios with
adolescent actors, avoided scare tactics, focused on friends and peers, and was more engaging, clear,
data-focused, and less fearmongering than alternatives. Table 7 provides additional notes regarding the
program impressions for user testing interview participants.

Table 7
Illustrative notes for the Program Impressions theme from user testing interviews.

Sub-theme Participant Notes

Initial Reactions Felt it was very in line with what she expected, felt nothing was out of the norm.
The marijuana portion was new and appreciated.

Really liked the tools he was given to keep himself out of bad/unsafe situations.

Would recommend this to a friend, as there was lots of useful information.

Liked the informality of it and that she could do it on her own but thinks a space
to have conversation is useful.

It was useful, but he knew all the info.

It was interesting and had a lot of questions that he hadn’t personally
experienced, so it was insightful.

Feels like other programs show the “worst of the worst” and he liked that this
was more realistic.

Program Content
Perceptions

Felt the other programs don’t give him actionable strategies and he liked that we
do provide scenarios.

Other programs need to be more relatable like how information is presented in
WebCHAT, scare tactics are not as effective.

Continue to share a non-judgmental perspective.

More relatable as these situations “actually happened”.

Loved the data, helped “open her eyes” to the prevalence.

Liked the predictive statistics and then showing the real statistics.

For the multiple choice questions/survey questions, they really liked being able to
compare responses after watching videos.

Lots of videos were used but liked that they were short and easily
understandable

More clarity, more engaging; more data-focused, less fearmongering [than other
interventions].
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Program Impacts
Changes to Substance Use Behaviors and Driving.

Two interview participants (33%) stated that they believed the intervention could help adolescents make
changes in their substance use behaviors. They believed it would help adolescents reconsider driving
under the influence and enable them to make more informed decisions if/when they are under the
influence of alcohol or cannabis. They also shared that it would help adolescents establish preventative
plans in high-risk situations. However, one participant noted that the program might not be impactful
because they may forget the information, and another stated it was “useful and educational, but not sure
how impactful”.

Learning/New Insights.

During the interviews, five (83%) participants reported that webCHAT was beneficial and helped them
learn new things. Participants stated that they gained new perspectives and learned about risky
behaviors, impaired driving, substance use, DUI statistics, and the effects of cannabis on driving. One
participant mentioned having seen similar videos in the past. Table 8 provides additional notes regarding
program impact feedback from user testing interview participants.

Table 8
Illustrative notes for the Program Impacts theme from user testing interviews.

Sub-theme Participant Notes

Changes to
substance use
behaviors

Might help them to make more informed decisions, thinking twice before
doing it.

Less likely that teens will engage in unsafe behaviors, and more likely to
have preventative plans in place.

Feels that she has forgotten a lot of the info, so it’s difficult to carry with you
long-term and may not be as impactful to use.

Learning/new
insights

Learned about the perspective of what other people experience, how they
view risky behaviors, and what would impair you.

You need to have a trusted adult that you’re comfortable with, so you can
leave a party or bad situation.

How low the statistics actually were for her peer group in terms of these
behaviors

Emphasis on marijuana and how it impacts driving – was under the
impression it wasn’t as dangerous.

[Learned] not to smoke and drive

Learned about situations he hasn’t yet been in but felt it was helpful.
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Perceptions & Experiences
Perceived Rates of Substance Use in Peers. When asked about the prevalence of peer substance use, four
(67%) interview participants reported that drug and alcohol use was prevalent in both public and private
schools, with some using weekly, even if their peers don’t use these substances. One participant also
noted that substance use among adolescents mostly occurs at parties.

Availability and Use of Alcohol and Cannabis. Participants from interviews echoed similar substance use
perceptions as focus group participants. They noted that adolescents often combine alcohol and
cannabis, with only some using one at a time. Participants also highlighted that adolescents perceive
cannabis as a safer option to use while driving compared to alcohol. They stated that this was a
widespread perception amongst peers their age and that DUIC is not as overtly dangerous as driving
under the influence of alcohol (DUIA). Table 9 provides additional notes regarding adolescent perceptions
and experiences in user testing interviews.

Table 9
Illustrative notes for the Perceptions and Experiences theme from user testing interviews.

Sub-theme Participant Notes

Perceived rates of
substance use in
peers

In public and private schools, felt drug and alcohol abuse was prevalent and
that teens often combined frequently.

A lot of the population at his school uses both but not his friend group.

Feels like there are a handful of people who engage weekly, and that most
drive afterward.

People use them at parties, using them together often, and older siblings as a
bad influence.

Availability and use
of alcohol and
cannabis

Alcohol is worse [than cannabis].

One or the other [alcohol or cannabis], not common to do both [alcohol and
cannabis]

You drink first and then smoke; you don’t smoke and then drink.

Preference for one over the other usually, it’s not as common to combine both,
“cross-faded” is a horrible experience and not to do it.

People view marijuana differently than alcohol and view it as safer.

People believe that marijuana actually makes you more attentive and this is a
common misconception in her age group.

More people drink but recognize that it’s not a safe behavior to do while
driving, whereas with marijuana it feels like more of a gray area and less
“overtly” bad.

More fear around “what is in it” when it comes to marijuana, especially
edibles – feels less controlled so alcohol may feel more natural.
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User Satisfaction Surveys
Eight participants from the user testing completed the post-intervention user satisfaction surveys. All
participants (100%) rated the quality of the webCHAT as good or excellent. Six participants (88%) agreed
that they would recommend webCHAT to a friend and that they could understand and were satisfied with
the information presented. Six participants (88%) also reported that they learned how to prevent impaired
driving, could use the information when they drive, and that they learned skills to better manage their
lives. Five participants (75%) agreed that participating in webCHAT could contribute to leading a healthier
life (Table 10).

Table 10
User satisfaction survey results (n = 8).

Survey Question Agreed or Strongly Agreed (%)

I would recommend it to a friend 88

I could understand the information 88

I am satisfied with the information 88

The different videos were helpful 88

I learned more about how to prevent impaired driving 88

I could use information from it when I drive 88

The things I did will help me drive safely 88

It helped me learn skills to better manage my life 88

Participating can help me lead a healthier life 75

Discussion
The current study provides preliminary data that an online, brief intervention to prevent risky driving
behaviors among adolescents in driving school is both feasible and acceptable. Incorporating participant
feedback before piloting an intervention can enhance the intervention’s quality and acceptability,
especially when targeting hard-to-reach groups such as adolescents. During both focus groups and
interviews, the general impression of the program was positive, indicating high feasibility for this web-
based format. To increase the intervention’s acceptability, focus group participants suggested including
risky driving scenarios and strategies throughout the intervention. Participants reported personal views
and experiences with substance use and risky driving to inform additional intervention content revisions.
Through user testing interviews, participants shared that they were satisfied with the program, reporting
high ratings on both the quality of webCHAT and their willingness to recommend webCHAT to a friend.
However, participants also shared concerns that an online, self-guided format may contribute to a lack of
accountability and motivation to complete the program. Despite these reported barriers in feasibility, all
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user testing participants completed the entire program. Overall, findings across focus groups, interviews,
and satisfaction surveys demonstrate that the program’s scope, content, and format were highly
acceptable.

Feedback from focus groups and interviews indicated a need for alternative educational approaches
regarding substance use, criticizing the ineffectiveness of “scare tactics” that are often used. Participants
also felt that other impaired driving interventions offer few statistics, rarely contain relatable content, and
lack advice tailored to adolescents, including education on cannabis. As a result, webCHAT’s use of real
data and inclusion of strategies to reduce impaired driving was seen as a more suitable alternative,
improving the program’s acceptability. This aligns with past research emphasizing the importance of
making adolescents feel seen and respected when developing similar interventions [39]. Our findings
suggest that the online modality of webCHAT was well-liked by participants, consistent with other online
interventions preventing substance use in this population [22]. Future interventions should consider using
relatable narrators, testimonials, ample statistics, and frequent summaries in their content, and also seek
adolescent input to maximize information uptake and optimize outcomes.

This study has several limitations. We had a small sample size and lack of racial and ethnic diversity,
which limited applicability to a broader population. We also only recruited from two driver education
schools in suburban Michigan and Colorado, which limits our knowledge of the intervention’s feasibility
and generalizability in other regions. Furthermore, participants may have unequal familiarity and access
to technology, which could further limit the generalizability of results and may have caused bias, whereby
participants with access may be the only ones to participate. Our qualitative interview data is also limited
due to technical difficulties with the recorder, meaning themes were identified through the use of
facilitator notes from the interview. Finally, we recognize selection bias in recruitment as a limitation, as
adolescents less likely to engage in these behaviors may have been more likely to participate. Future
studies should aim to recruit more diverse samples to provide a better understanding of how the
acceptability and feasibility of such an intervention may vary based on participant characteristics or
other social determinants. Feedback from this qualitative study will guide the next phase: a pilot
randomized controlled trial (RCT) that will assess the effectiveness of webCHAT combined with usual
driver education versus usual driver education alone [40]. Although many substance use interventions are
available for young people in school and primary care settings, webCHAT offers a unique program to
provide preventative messaging at an opportune time when adolescents are learning to drive

Conclusions
This preliminary data suggests that webCHAT is a feasible and acceptable intervention to address
cannabis and alcohol use for adolescents learning to drive. This study illuminates the importance of
soliciting adolescent perspectives when developing interventions, and especially those targeting cannabis
use. This intervention could help address the growing public health concerns of impaired driving and
DUIC among adolescents.
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