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Risk and Protective Factors for Driving Under the Influence of Alcohol, 
Marijuana, and Both Substances in a Population-Based Sample of High 
School Students

Heather K. Barr, Kristen Clements-Nolle, Taylor Lensch and Wei Yang

School of Public Health, University of Nevada Reno, Reno, NV, USA

ABSTRACT
Using results from the 2017 Nevada Youth Risk Behavior Survey, this research aims to 
understand factors associated with driving under the influence of alcohol (DUIA), marijuana 
(DUIM), and both alcohol and marijuana (DUIB) among students who reported they drove 
and used alcohol and/or marijuana recently. DUIM was the most prevalent behavior (16.4%), 
followed by DUIB (9.3%) and DUIA (4.9%). Weighted multinomial logistic regression analysis 
showed more risk and protective factors were associated with DUIB than DUIM and DUIA. To 
decrease motor vehicle crashes among adolescents, interventions should address modifiable 
factors for driving under the influence of both alcohol and marijuana.

Introduction

Unintentional injuries have been the leading 
cause of death among teenagers aged 14–19 since 
1999, with motor vehicle crashes accounting for 
nearly two thirds of these deaths (Centers for 
Disease Control & Prevention, National Center 
for Health Statistics, 2024). One of the strongest 
risk factors for motor vehicle crashes among 
teens is driving under the influence of alcohol 
and other substances. Driving under the influ-
ence of substances can impair the driver’s abilities 
in a number of ways. Slower reaction times, vary-
ing speeds, swerving within lanes, and crossing 
lane boundaries have been documented among 
those who drove impaired by alcohol (Marczinski 
et  al., 2008; Ronen et  al., 2010). Marijuana, in 
particular, has been shown to decrease a driver’s 
speed and reaction times and increase the risk of 
fatal accidents (Anderson et  al., 2010; Martin 
et  al., 2017; Miller et  al., 2020). In addition to the 
independent effects of driving under the influ-
ence of alcohol or marijuana, there are severe 
synergistic effects of driving under the influence 
of both substances (Fares et  al., 2022; Li et  al., 

2017; Ronen et  al., 2010). Many adolescents initi-
ate substance use during high school making this 
a critical period to reduce potential harms asso-
ciated with substance use, such as driving under 
the influence. Understanding the risk and protec-
tive factors that differentiate youth who drive 
under the influence of alcohol, marijuana, and 
both substances is essential to guide efforts to 
prevent motor vehicle crashes.

Alcohol remains the most commonly used 
substance among adolescents (Hoots et  al., 2023) 
and numerous studies have investigated factors 
associated with driving under the influence of 
alcohol (DUIA). Risk factors for DUIA included 
being male (O’Malley & Johnston, 2013; Yellman 
et  al., 2020), living in a single family home 
(O’Malley & Johnston, 2013), living in a 
non-metro area (Yockey & Barroso, 2023), initiat-
ing alcohol at an early age (Buckley et  al., 2017; 
Gruber et  al., 1996), binge drinking (Delcher 
et  al., 2013; Evans-Polce et  al., 2017), using mar-
ijuana or other illicit drugs (Buckley et  al., 2017; 
Yockey & Barroso, 2023), consuming alcohol or 
marijuana on school grounds (Dudovitz et  al., 
2015), riding with someone who drove under the 
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influence of alcohol (Leadbeater et  al., 2008; 
Yellman et  al., 2020), and poor academic perfor-
mance (Yellman et  al., 2020; O’Malley & Johnson, 
2013). Few studies have focused on protective 
factors, but higher parental monitoring and 
school connectedness were associated with lower 
prevalence of DUIA in one study (Haegerich 
et  al., 2016).

With continuing legalization of recreational 
marijuana use in many states there is growing 
concern about teens driving under the influence 
of marijuana (DUIM) (Ladegard et  al., 2020). 
The 2017 national Youth Risk Behavior Survey 
found that recent alcohol use was more prevalent 
than recent marijuana use (29.8% versus 19.8%), 
but among students who recently drove, 13% 
reported DUIM compared to just 5.5% who 
reported DUIA (Kann et al., 2018; Li et al., 2020).

Despite the higher rates of DUIM compared to 
DUIA, less is known about adolescents who 
engage in DUIM. O’Malley and Johnston (2013) 
found similar risk factors associated with DUIM 
as with DUIA (male, single-parent household, 
low religiosity, poor academic performance, 
spending evenings out, working outside of school, 
and driving a greater number of miles). Similarly, 
Leadbeater and colleagues found that as was 
observed for DUIA, students with friends or par-
ents who drove after using marijuana were more 
likely to do it themselves (Leadbeater et al., 2008). 
More recently, studies have shown that DUIM is 
more common among youth who live in rural 
areas (Carpino et  al., 2020), initiated marijuana 
use at an early age and engage in DUIA (Hammig 
et  al., 2021; Li et  al., 2020), frequently use mari-
juana (Hammig et  al., 2021), currently use alco-
hol and illicit drugs, and report major depressive 
symptoms (Yockey & Barroso, 2023). Carpino 
et  al. (2020) also found that teen drivers with 
higher perception of risk were less likely to report  
DUIM.

To our knowledge, only one study has assessed 
factors associated with DUIA, DUIM, and DUIB. 
Salas-Wright et  al. (2023) found that youth and 
young adults who reported criminal justice 
involvement, cannabis- and alcohol-related disor-
ders, early initiation of substance use, and use of 
illicit drugs had higher odds of DUIA, DUIM, 
and DUIB while greater perceived risk was 

protective against all three behaviors. However, 
the analytic sample for these analyses combined 
young adults (18–20 year olds) and adolescents 
(16–17 year olds) making it difficult to extrapo-
late findings to high school adolescents. The 
study also included all youth irrespective of 
whether they were current substance users when 
assessing risk factors, so the findings may be 
more reflective of factors associated with sub-
stance use rather than the driving under the 
influence behavior itself. To guide early preven-
tion efforts during the time when many adoles-
cents are experimenting with substance use and 
starting to drive, there is a need to assess a wider 
range of risk and protective factors for DUIA, 
DUIM, as well as DUIB among high school stu-
dents who currently use alcohol and/or marijuana.

To address these limitations, this study aimed 
to identify risk and protective factors associated 
with DUIA, DUIM, and DUIB in a 
population-based sample of substance using high 
school students who participated in the 2017 
Nevada Youth Risk Behavior Survey. Data were 
collected immediately preceding legal sale of rec-
reational marijuana in Nevada, which provided 
an opportunity to examine marijuana use behav-
iors as a baseline before it becomes more acces-
sible and socially accepted through the legalization 
process. We focused on available risk and protec-
tive factors that are supported by the literature 
and may be amenable to intervention such as 
early initiation of substance use (Buckley et  al., 
2017; Gruber et  al., 1996; Hammig et  al., 2021; Li 
et  al., 2020; Salas-Wright et  al., 2023), riding with 
an impaired driver—which likely reflects the 
choice to drive under the influence made by par-
ents and friends (Leadbeater et  al., 2008; Li et  al., 
2020; Yellman et  al., 2020), poor mental health 
(Yockey & Barroso, 2023), academic performance 
(O’Malley & Johnston, 2013, Yellman et al., 2020), 
parental monitoring (Haegerich et  al., 2016), and 
sports team participation (Boyes et  al., 2017).

Materials and methods

Participants and procedures

The Centers for Disease Control and Prevention 
(CDC) established the Youth Risk Behavior 
Survey (YRBS) in 1990 to monitor health risk 
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behaviors among U.S. adolescents (Youth Risk 
Behavior Risk Factor Surveillance System (YRBSS) 
Overview, 2023). The CDC funds states, territo-
ries, and tribal nations to collect data from ran-
domly selected public, charter, and alternative 
schools. In addition to the schools randomly 
selected by the CDC to participate in the YRBS, 
Nevada samples all additional high schools across 
the state using the same methodology developed 
by the CDC.

Our research team conducted the 2017 Nevada 
high school YRBS from February through May 
using a random cluster sampling design. All high 
schools (N = 101) were invited to participate and 
only 3 schools (3%) declined. First, the state’s 
seventeen school districts were grouped into eight 
regions that reflect the prevention coalition struc-
ture in the state. Next, either 2nd period or 
required English classes at each school were ran-
domly sampled to reach the sample size require-
ment per region. Either active or passive parental 
permission was obtained, depending on school 
district policy. Students in randomly selected 
classes completed the survey during one class 
session; the survey was anonymous and voluntary 
and students had the option to skip any ques-
tions or refuse participation. An overall response 
rate of 65.7% (a combination of school and stu-
dent responses) resulted in a total sample of 5,336 
students from 98 high schools representing a 
weighted frequency of 134,083 high school 
students.

The Internal Review Board (IRB) at the University 
of Nevada, Reno and local school districts (when 
required) approved the study.

Measures

Substance use
Two standard YRBS survey measures were used 
to select our study population of students who 
had used alcohol, marijuana, or both substances 
in the past 30 days. (1) “During the past 30 days, 
on how many days did you have at least one 
drink of alcohol?” and (2) “During the past 
30 days, how many times did you use marijuana?” 
Students who indicated “one or more” on either 
question were placed into their representative 

group: Alcohol only, marijuana only, or both sub-
stances (a positive response to both questions).

Driving under the influence
The national YRBS includes a standard driving 
under the influence of alcohol question: “During 
the past 30 days, how many times did you drive 
a car or other vehicle when you had been drink-
ing alcohol?” Few states assess driving under the 
influence of marijuana, but in 2017 Nevada 
included a state-added variable: “During the past 
30 days, how many times did you drive a car or 
other vehicle when you had been using marijuana 
(also called grass, pot, or weed)?” The two sepa-
rate measures were used to create the four-level 
outcome. Participants were categorized as DUIA 
(students reported driving under the influence of 
alcohol, but not marijuana), DUIM (students 
reported driving under the influence of mari-
juana, but not alcohol), DUIB (students reported 
driving under the influence of alcohol and mari-
juana at some point in the past 30 days, but not 
necessarily concurrently) or neither (students did 
not report driving under the influence of alcohol 
or marijuana).

Demographics
Demographic measures included sex, race/ethnic-
ity (Hispanic, Non-Hispanic white, and 
Non-Hispanic other), and qualification for free or 
reduced priced lunch. Students who selected 
“Hispanic” were classified as Hispanic; those who 
select “Non-Hispanic” were further divided into 
“White” and “Other.” Schools were classified as 
urban or rural using the US Census Bureau’s 
definition; the Census Bureau does not use a 
suburban classification (US Census Bureau, 2021).

Risk factors
Early age of initiation of alcohol and marijuana—
Two standard YRBS questions assessed age of ini-
tiation: (1) “How old were you when you had 
your first drink of alcohol other than a few sips?” 
and (2) “How old were you when you tried mar-
ijuana for the first time?” Students who responded 
that they were under the age of 13 when they 
first used alcohol or marijuana were classified as 
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early initiators, consistent with the CDC’s defini-
tion of early initiation (Kann et  al., 2018).

Riding with a driver who had been using alco-
hol or marijuana—Students responded to two 
separate questions about the number of times 
during the past 30 days they had ridden in a car 
driven by an individual who had been using 
alcohol (YRBS standard question) or marijuana 
(state-added question). These responses were 
dichotomized into “yes” versus “no.”

Depressive symptoms—One standard YRBS 
question was used to assess depressive symptoms: 
“During the past 12 months, did you ever feel so 
sad or hopeless almost every day for two weeks 
or more in a row that you stopped doing some 
usual activities?” Responses were dichotomized 
into “yes” versus “no.”

Protective factors
Parental monitoring –One state-added question 
assessed parental monitoring: “How often do 
your parents or other adults in your family ask 
where you are going or with whom you will be?” 
Responses were categorized as “high” (most of 
the time or always) versus “low” (never, rarely, or 
sometimes).

Grades—One state-added question assessed 
how students would describe their grades in 
school during the past 12 months. Responses were 
dichotomized as “mostly A’s and B’s” versus 
“mostly C’s to F’s.”

Sports team participation—Students were asked: 
“During the past 12 months, on how many sports 
teams did you play?” Responses were dichoto-
mized as “0 teams” versus “1 or more teams.”

Analyses

To ensure that we assessed factors associated with 
driving under the influence rather than overall 
use alcohol or marijuana, the analytic sample was 
restricted to students who used alcohol or mari-
juana is the past 30 days and drove a vehicle in 
the past 30 days (N = 1,023). All analyses were 
conducted using SAS version 9.4 (SAS Institute, 
Cary, NC) and accounted for the complex survey 
design of the YRBS. Data were weighted based 
on sex, grade, and race/ethnicity among youth 
within each of the eight regions and accounted 

for regional/classroom clustering using methodol-
ogy recommended by the CDC.

We calculated the weighted prevalence of 
demographics, all potential exposures, and the 
4-level driving under the influence outcome, as 
well as the distribution of driving behaviors by 
substance use. To assess differences in sociode-
mographics and risk and protective factors 
between each of the driving groups, weighted 
chi-square tests were used and we applied the 
Bonferroni correction for multiple comparisons. 
Finally, we conducted weighted multinomial 
regression controlling for demographics to evalu-
ate the association between risk and protective 
factors and the driving under the influence out-
come, producing adjusted odds ratios (AOR) and 
corresponding 95% CIs (students who did not 
drive when they had been using alcohol or mar-
ijuana were the referent group). We used multi-
nomial logistic regression because the outcome 
was nominal, but not ordered and had mutually 
exclusive and exhaustive categories. Adding 
another choice would not change the odds of 
DUIA, DUIM, or DUIB. We tested collinearity 
between exposure variables by calculating the 
variance inflation factor (VIF) for each variable; 
most were very close to 1 and the highest was 
1.20 demonstrating that multicollinearity was not 
a concern.

Results

Table 1 shows the descriptive characteristics of 
the 1,023 high school students who currently 
used alcohol and/or marijuana and reported driv-
ing in the past 30 days. The majority were either 
Hispanic (41.9%) or non-Hispanic white (38.4%) 
which is consistent with Nevada adolescent pop-
ulation. Over a third of the sample (36.7%) qual-
ified for free or reduced priced lunch, and a 
greater proportion of students were from urban 
cities (85.7%). A greater proportion of students 
reported early initiation of alcohol (30.6%) than 
marijuana (19.9%), but more had ridden with a 
driver who had used marijuana (44.6%) than a 
driver who had used alcohol (26.8%). Forty per-
cent of students reported having depressive symp-
toms, 77.2% had high levels of parental 
monitoring, 69.6% mostly had A’s or B’s, and 
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52.1% participated on a sports team in the past 
12 months (52.1%). About 42% of the sample 
used alcohol only, 17.4% used marijuana only, 
and 40.7% used both alcohol and marijuana in 
the past 30 days. DUIM (16.4%) and DUIB (9.3%) 
were more common than DUIA (4.9%).

Table 2 shows the distribution of driving behav-
iors by substance use in the past 30 days. Most 
students who only used alcohol did not drive 
under the influence of any substance (93.5%) and 

6.5% reported DUIA. Among students who only 
used marijuana, 78.7% did not drive under the 
influence, but 21.3% reported DUIM. Among 
youth who used both substances, 42.4% did not 
drive under the influence, 2.8% reported DUIA, 
29% reported DUIM, and 25.5% reported DUIB.

As shown in Table 3, there were no sociode-
mographic differences between students who 
drove under the influence and those who did 
not, except students who reported DUIA were 
more likely to live in rural areas compared to 
those who did not drive under the influence. 
Students who reported DUIA, DUIM and DUIB 
were more likely to initiate alcohol early, initi-
ate marijuana early, and ride with a driver who 
had been using alcohol compared to students 
who did not drive under the influence. Students 
who reported DUIM and DUIB were more 
likely to report riding with a driver who had 
been using marijuana compared to youth who 
did not drive under the influence and youth 
who reported DUIB were more likely to have 
depressive symptoms compared to those who 
did not drive under the influence. In terms of 
protective factors, youth who reported DUIB 
were less likely to have high parental monitor-
ing and report getting mostly A’s and B’s in 
school compared to youth who did not drive 
under the influence.

Students who reported DUIA, DUIM, and 
DUIB were similar to each other in terms of 
sociodemographics and most risk and protective 
factors. However, students who reported DUIA 
and DUIB were more likely to ride with a driver 
who had been using alcohol compared to those 
who reported DUIM. Similarly, students who 
reported DUIB were more likely to ride with a 

Table 1.  Characteristics of 1,023 high school studentsa, Nevada 
2017.

N (%)

1,023 (100.0)
Sociodemographics
Sex
 F emale  525 (49.4)
  Male 491 (50.6)
Race/Ethnicity
 N on-Hispanic white 435 (38.4)
 H ispanic 419 (41.9)
 N on-Hispanic other 153 (19.6)
Free or reduced lunch
  Yes 338 (36.7)
 N o 674 (63.3)
Location
 R ural 438 (14.3)
 U rban 585 (85.7)
Risk factors
Early initiation of alcohol
  Yes 307 (30.6)
 N o 652 (69.4)
Early initiation of marijuana
  Yes 203 (19.9)
 N o 803 (80.1)
Rode with a driver who had been using alcohol
  Yes 280 (26.8)
 N o 738 (73.2)
Rode with a driver who had been using marijuana
  Yes 440 (44.6)
 N o 566 (55.4)
Depressive symptoms
  Yes 441 (40.9)
 N o 569 (59.1)
Protective factors
Parental monitoring
 H igh 751 (77.2)
 L ow 247 (22.8)
Grades
 A ’s and B’s 663 (69.6)
  C’s–F’s 332 (30.4)
Sport team participation
  Yes 564 (52.1)
 N o 424 (47.9)
Past 30-day substance use
 A lcohol only 395 (41.8)
  Marijuana only 126 (17.4)
 B oth alcohol and marijuana 361 (40.7)
Driving after using
 A lcohol (DUIA) 62 (4.9)
  Marijuana (DUIM) 159 (16.4)
 B oth substances (DUIB) 86 (9.3)
 N either substance 716 (69.4)
aStudents who used alcohol and/or marijuana during the past 30 days and 

who had driven during the past 30 days.

Table 2. D istribution of driving behaviors by substance use in 
the past 30 days among 1,023 high school studentsa, Nevada 
2017.

None DUIA DUIM DUIB
N (%) N (%) N (%) N (%)

Past 30 day 
substance use

 A lcohol only 357 (93.5) 38 (6.5) 0 (0.0) 0 (0.0)
  Marijuana only 96 (78.7) 0 (0.0) 30 (21.3) 0 (0.0)
 B oth alcohol and 

marijuana
171 (42.4) 12 (2.8) 100 (29.3) 78 (25.5)

aStudents who had used alcohol and/or marijuana during the past 30 days 
and who had driven during the past 30 days.
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driver who had been using marijuana compared 
to those who reported DUIA.

The weighted multinomial regression results 
assessing the relationship between risk and pro-
tective factors and driving under the influence 
are shown in Table 4. Only two risk factors were 
associated with DUIA: early initiation of alcohol 
[AOR = 2.3, 95% CI (1.0–5.3)] and riding with a 
driver who had been using alcohol [AOR = 7.2, 
95% CI (3.3–15.7)]. Additionally, while investi-
gated as a potential protective factor, sports team 
participation was associated with greater odds of 
DUIA [AOR = 2.3, 95% CI (1.0–5.4)].

Three risk factors and one protective factor 
were associated with DUIM. The risk factors were: 
early initiation of marijuana [AOR = 1.9, 95% CI 
(1.1–3.5)], riding with a driver who had used 

alcohol [AOR = 1.8, 95% CI (1.0–3.1)], riding 
with a driver who had used marijuana [AOR = 
4.4, 95% CI (2.5–7.8)]. Students earning mostly A’s 
and B’s were seen to have a protective relationship 
against DUIM [AOR = 0.5, 95% CI (0.3–1.0)].

All risk factors and two of three protective fac-
tors were associated with DUIB: early initiation 
of alcohol and marijuana [AOR = 2.2, 95% CI 
(1.2–4.0); AOR = 2.3, 95% CI (1.2–4.3), respec-
tively], riding with a driver who had used alcohol 
[AOR = 7.0, 95% CI (3.8–12.8)] and marijuana 
[AOR = 14.0, 95% CI (5.7–34.3)], and depressive 
symptoms [AOR = 2.2, 95% CI (1.1–4.2)]. 
Protective factors associated with DUIB included: 
high parental monitoring [AOR = 0.5, 95% CI 
(0.2–0.9)] and earning mostly A’s and B’s [AOR = 
0.4, 95% CI (0.2–0.7)].

Table 3. D ifferences in risk, protective, and demographic factors associated with driving under the influence of alcohol, marijuana, 
and both substances among 1,023 high school studentsa, Nevada 2017.

None DUIA DUIM DUIB p-Value**
N (%) N (%) N (%) N (%)

Demographics
Sex
  Male 386 (53.0) 28 (39.2) 80 (47.4) 31 (31.3)
 F emale 328 (47.0) 33 (60.8) 79 (52.6) 51 (68.7)
Race
 N on-Hispanic white 320 (40.1) 28 (42.2) 61 (34.2) 26 (31.6)
 H ispanic 292 (42.0) 21 (30.3) 64 (40.4) 42 (50.4)
 N on-Hispanic other 92 (17.9) 12 (27.5) 17 (25.4) 32 (18.1)
Free or reduced lunch
  Yes 32 (36.1) 14 (31.8) 57 (38.3) 35 (41.0)
 N o 476 (63.9) 47 (68.2) 102 (61.7) 49 (59.0)
Location A
 R ural 293 (13.7) 40 (24.8) 66 (13.7) 39 (14.0)
 U rban 423 (86.3) 22 (75.2) 93 (86.3) 47 (86.0)
Risk factors
Early initiation alcohol A,B,C
  Yes 182 (26.2) 27 (47.6) 53 (33.5) 45 (48.5)
 N o 487 (73.8) 34 (52.4) 91 (66.5) 40 (51.5)
Early initiation marijuana A,B,C
  Yes 117 (15.9) 9 (25.7) 43 (27.7) 34 (32.9)
 N o 591 (84.1) 47 (74.3) 113 (72.3) 52 (67.1)
Rode with driver who had been using alcohol A,B,C,D,F
  Yes 138 (18.8) 34 (63.3) 53 (29.9) 55 (63.5)
 N o 578 (71.2) 27 (36.7) 105 (70.1) 28 (36.5)
Rode with driver who had been using marijuana B,C,E
  Yes 243 (34.1) 21 (40.3) 112 (69.9) 64 (87.6)
 N o 473 (65.9) 41 (59.7) 42 (30.1) 10 (12.4)
Depressive symptoms C
  Yes 304 (40.3) 20 (28.1) 75 (39.8) 42 (53.7)
 N o 406 (59.7) 40 (71.9) 82 (61.2) 41 (46.3)
Protective factors
Parental monitoring C
 H igh 548 (79.4) 44 (68.2) 113 (78.4) 46 (62.5)
 L ow 151 (20.6) 16 (31.8) 43 (21.6) 37 (37.5)
Grades C
 A ’s and B’s 492 (74.4) 40 (66.1) 90 (61.5) 41 (49.2)
  C’s–F’s 208 (25.6) 20 (33.9) 61 (38.5) 43 (50.8)
Sports team participation
  Yes 407 (53.3) 39 (72.2) 76 (45.6) 42 (44.7)
 N o 289 (46.7) 20 (27.8) 77 (54.4) 38 (55.3)
aStudents who had used alcohol and/or marijuana during the past 30 days and who had driven during the past 30 days. **Note: Bonefferoni correction for 

multiple comparisons is p < 0.0011. A: None vs DUIA. B: None vs DUIM. C: None vs DUIB. D: DUIA vs DUIM. E: DUIA vs DUIB. F: DUIM vs DUIB.
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Discussion

The purpose of this study was to identify risk 
and protective factors associated with DUIA, 
DUIM, and DUIB in a population-based sample 
of high school students. To date, most research 
and public health interventions have focused on 
driving under the influence of alcohol, through 
more studies are beginning to address youth 
DUIM behaviors (Carpino et  al., 2020; Hammig 
et  al., 2021; Li et  al., 2020). Our results are timely 
in demonstrating the importance of addressing 
driving under the influence of marijuana at the 
cusp of legalization. Supporting previous research 
on DUIM (Kann et  al., 2018; Li et  al., 2020; 
O’Malley & Johnston, 2013; Salas-Wright et  al., 
2023), we found that DUIM and DUIB were 
much more common behaviors than DUIA. 
Furthermore, most students who only used alco-
hol did not report driving under the influence, 
compared to 78.7% of students who only used 

marijuana and 42.4% who used both substances. 
Previous research has shown that adolescents 
perceive DUIM as less risky than DUIA (Donnan 
et  al., 2022) which may contribute to the higher 
prevalence of DUIM among adolescent marijuana 
users (Hammig et  al., 2021). These findings have 
important implications for primary prevention of 
substance use as well as secondary prevention of 
driving under the influence of substances.

Students who reported DUIA, DUIM, and 
DUIB were similar to each other in terms of 
sociodemographics and most risk and protective 
factors. However, all risk factors and two of the 
three protective factors assessed were associated 
with DUIB compared to only two risk factors for 
DUIA and four risk factors for DUIB.

Building on previous research that has shown 
that early initiation of alcohol use is a risk factor 
for DUIA (Gruber et  al., 1996) and early initia-
tion of marijuana is associated with DUIM (Li 
et  al., 2020), we found that early initiation 

Table 4. R isk and protective factors associated with driving under the influence 
of alcohol, marijuana, and both substances among 1,023 high school studentsa, 
Nevada 2017.

DUIA DUIM DUIB

AOR 95%CI AOR 95%CI AOR 95%CI

Risk factors
Early initiation of alcohol
  Yes 2.3 (1.0–5.3)* 1.4 (0.8–2.4) 2.2 (1.2–4.0)**
 N o 1 – 1 – 1 –
Early initiation of marijuana
  Yes 1.8 (0.6–5.0) 1.9 (1.1–3.5)* 2.3 (1.2–4.3)*
 N o 1 – 1 – 1 –
Rode with a driver who had been using alcohol
  Yes 7.2 (3.3–15.7)*** 1.8 (1.0–3.1)* 7.0 (3.8–

12.8)***
 N o 1 – 1 – 1 –
Rode with a driver who had been using marijuana
  Yes 1.3 (0.6–3.1) 4.4 (2.5–

7.8)***
14.0 (5.7–

34.3)***
 N o 1 – 1 – 1 –
Depressive symptoms
  Yes 0.6 (0.3–1.3) 1.0 (0.6–1.7) 2.2 (1.1–4.2)*
 N o 1 – 1 – 1 –
Protective factors
Parental monitoring
 H igh 0.7 (0.3–1.6) 1.0 (0.6–1.8) 0.5 (0.2–0.9)*
 L ow 1 – 1 – 1 –
Grades
 A ’s and B’s 0.7 (0.3–1.7) 0.5 (0.3–1.0)* 0.4 (0.2–0.7)**
  C’s–F’s 1 – 1 – 1 –
Sport team 

participation
  Yes 2.3 (1.0–5.4)* 0.7 (0.4–1.2) 0.7 (0.4–1.2)
 N o 1 – 1 – 1 –
aStudents who had used alcohol and/or marijuana during the past 30 days and who had driven 

during the past 30 days. All models controlled for sex, location, race, qualification for free or 
reduced lunch). *p<.05.**p<.01.***p<.001.
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drinking was also associated with DUIB and early 
initiation of marijuana use was associated with 
DUIM and DUIB. This supports a recent study 
that found that early initiation of both substances 
was associated with DUIA, DUIM, and DUIB in 
a sample of youth and young adults, age 16–20 
(Salas-Wright et  al., 2023). Interventions aimed at 
delaying substance use among youth may decrease 
driving under the influence of alcohol, marijuana, 
and both substances.

The bi-directional relationship between sub-
stance use and poor mental health is well estab-
lished (Esmaeelzadeh et  al., 2018) and we found 
that youth with depressive symptoms had higher 
odds of DUIB. While Salas-Wright et  al. (2023) 
did not find an association with DUIB, they did 
find that youth with depressive episodes were 
more likely to report DUIM. Future adolescent 
studies should continue to investigate the associ-
ations with mental health and marijuana-associated 
driving behaviors and assess whether alcohol and 
cannabis self-medication may be contributing to 
driving under the influence. Over one quarter of 
the students in our sample reported riding with a 
driver who had been using alcohol and almost 
half rode with a driver who used marijuana. In 
addition to direct harm that may result from rid-
ing with impaired drivers, experiences as a pas-
senger (riding in the car with a driver who had 
drank alcohol or smoked marijuana) were associ-
ated with youth’s own driving behaviors. Riding 
with a driver who had been using alcohol was 
associated with all driving under the influence 
outcomes and riding with a driver who had been 
using marijuana was associated with DUIM and 
DUIB. While we did not assess who the student 
was riding with, previous research demonstrates 
that riding with adults and peers who are under 
the influence of either substance has an effect on 
the youth’s own driving behaviors (Leadbeater 
et  al., 2008; Li et  al., 2020; Yellman et  al., 2020). 
Future research should explore whether education 
campaigns and interventions aimed at changing 
the social norms regarding the perceived safety of 
driving under the of influence marijuana can 
reduce riding and driving behaviors (Berg 
et  al., 2018).

Unlike previous research (Haegerich et  al., 
2016), we did not find that parental monitoring 

protected youth from DUIA, but it was protective 
for DUIB. Another study found that early paren-
tal monitoring was prospectively associated with 
driving under the influence of alcohol or other 
illegal drugs, but adolescent impaired driving 
behaviors did not increase parental monitoring 
knowledge suggesting that parents may not be 
fully aware of their child’s substance use and 
driving behaviors (Li, Simons-Morton, Vaca, & 
Hingson, 2015). These results highlight the need 
to support continual parental involvement in 
adolescents’ lives.

We found that students with higher grades 
were less likely to report DUIM and DUIB. While 
substance use may be related to lower grades, it 
is also possible that higher grades are a marker 
for school connectedness, which has been shown 
to be very protective against driving under the 
influence of alcohol (Haegerich et  al., 2016). 
Future longitudinal studies should explore a wider 
range of school-level protective factors on driving 
under the influence.

Finally, while we chose to evaluate sports team 
participation as a protective factor, research has 
shown that its influence on substance use varies 
by substance (Boyes et  al., 2017). We did not find 
that sports team participation had a protective 
relationship with DUIM or DUIB and it was 
actually a risk factor for DUIA. Other studies 
have found a positive relationship between gen-
eral sport team participation and alcohol use 
(Boyes et  al., 2017; Kwan et  al., 2014; Parent 
et  al., 2016) and this may influence their driving 
behaviors. Furthermore, sports participation could 
function as a risk or protective factor depending 
on the sport. For example, Veliz et  al. (2015) 
found that youth who participated in high-contact 
sports were more likely to engage in substance 
use behaviors (alcohol, marijuana, and cigarettes) 
compared to those who participated in low- to 
no-contact sports. Future research should distin-
guish the type of sport participation to better 
understand how this exposure affects driving 
under the influence.

A few limitations should be acknowledged 
when interpreting these results. The YRBS is a 
cross-sectional national surveillance system so 
temporality is difficult to assess, and we were 
limited in the number of risk and protective 



10 H. K. BARR ET AL.

factors we could evaluate. Furthermore, because 
the analyses were restricted to students who drove 
and used alcohol and/or marijuana in the past 
30 days, our findings do not represent all students 
surveyed. Compared to the full sample, the ana-
lytic sample had a higher proportion of students 
who were non-Hispanic black, lived in urban 
areas, and qualified for free or reduced lunch 
(Lensch et  al., 2018). Another limitation is that 
we were unable to determine if students had used 
both alcohol and marijuana simultaneously before 
driving as two separate measures were combined 
to create the category of students who reported 
driving when they had been using alcohol or 
marijuana prior to driving. Additionally, the sur-
vey measures did not establish degree of impair-
ment. Students are asked if they had driven when 
they had been using alcohol or marijuana, but 
not the quantity or duration before driving. 
Further, adolescents are being asked to self-report 
illegal behaviors, including under-aged substance 
use and driving after use. Since both exposures 
and outcomes are self-reported, this study is also 
vulnerable to dependent error. Future studies 
could look at the outcome using more objective 
measures such as highway or crash data in tan-
dem with survey data. Because the YRBS is a 
surveillance system, single questions are used to 
assess prevalence rather than validated scales and 
inventories. This may have limited the self-report 
of complex issues such as depressive symptoms. 
Finally, while this study provides insights to mod-
ifiable factors associated with DUIA, DUIM, and 
DUIB behaviors immediately preceding recre-
ational marijuana sales in Nevada, the data were 
collected in 2017 and ongoing research is needed 
to study evolving trends in substance use and 
associated behaviors.

Despite the limitations, our analyses highlight 
the importance of studying a range of risk and 
protective factors for youth who report driving 
under the influence of alcohol, marijuana, and 
both substances. While public health interven-
tions have traditionally targeted teens driving 
under the influence of alcohol, our findings high-
light a need to broaden the scope to include 
teens driving under the influence of marijuana. 
Not only was DUIM the most prevalent behavior, 
but more modifiable risk and protective factors 

were associated with DUIM and DUIB. This 
highlights multiple opportunities for public health 
interventions among youth who have driven after 
use of marijuana or both alcohol and marijuana 
which is more dangerous than using either sub-
stance alone (Fares et  al., 2022; Li et  al., 2017; 
Ronen et  al., 2010). With increased legalization of 
recreational cannabis across the United States, it 
will be critical to monitor whether an increase in 
availability will impact teen driving behaviors.
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