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A B S T R A C T   

Dangerous driving accounts for 95% of driving fatalities among emerging adults. Emerging adult drivers 
exhibiting symptoms of Attention-Deficit/Hyperactivity Disorder (ADHD) are at greater risk for motor vehicle 
crashes and engaging in unsafe driving practices; however, not all individuals with ADHD symptoms exhibit such 
risk. Several studies have found that drivers’ perceptions of their family’s values and priorities related to driving 
practices predict driving outcomes among emerging adults; these factors have not been examined in the context 
of ADHD symptomology. We examined family climate for road safety as a moderator of ADHD symptoms and 
dangerous driving behaviors in a sample of college students. A total of 4,392 participants completed surveys 
measuring self-reported ADHD symptoms, dangerous driving behavior, and family climate for road safety. Re
sults indicated that higher levels of parental feedback weakened the relation between ADHD symptoms and 
aggressive driving; higher levels of parental monitoring strengthened this relationship. Higher levels of parental 
monitoring strengthened the association between ADHD symptoms and negative emotion while driving. When 
participants perceived their parents as having high levels of noncommitment to road safety, the association 
between ADHD symptoms and self-reported risky driving increased. Higher levels of open communication about 
unsafe driving attenuated the relation between ADHD and risky driving. Overall, some but not all components of 
family climate for road safety appear to affect the relation between ADHD symptoms and dangerous driving in 
the expected direction.   

1. Introduction 

1.1. Emerging adult drivers and attention deficit-hyperactivity disorder 

Approximately 1.35 million individuals die in motor vehicle crashes 
each year (World Health Organization [WHO], 2018). In 2018, 
emerging adults between the ages of 20 and 29 had the highest rate of 
new motor vehicle-related fatalities compared to any other age group 
(Center for Disease Control and Prevention [CDC], 2020). The economic 
burden of motor vehicle fatalities and injuries sustained by adolescents 
and emerging adults exceeded $4 billion in 2018 (CDC, 2020). The cu
mulative personal and economic impact of motor vehicle crashes make it 

a significant public health concern. 
To better understand factors contributing to motor vehicle crashes 

among emerging adults, researchers have taken steps to identify indi
vidual factors that increase risk for motor vehicle crashes within this at- 
risk age group. Out of this line of research, clinical populations with 
attentional deficits have demonstrated a unique vulnerability to adverse 
driving outcomes (Aduen et al., 2015, 2018; Kastrup et al., 1978; Noyes, 
1985). For over seven decades, studies have established a link between 
Attention-Deficit/Hyperactivity Disorder (ADHD) and issues of road 
safety (Tillmann and Hobbs, 1949). As a childhood onset neuro
developmental disorder affecting 2.5 % of adults, ADHD symptoms of 
inattention, distractibility, disorganization, poor decision making, 
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impulsivity, and hyperactivity contribute to higher rates of poor driving 
outcomes among this population (American Psychiatric Association 
[APA], 2013; Jerome et al., 2006). Given these problems in driving 
performance, it is not surprising that adult drivers with ADHD are 25 % 
more likely to experience a crash than those without ADHD (Vaa, 2014). 
Relatedly, Curry and colleagues (2017) calculated the probability of 
crash rates among 17- to 21-year-old drivers with and without ADHD 
and found that those with ADHD were 36 % more likely to have expe
rienced a crash than their neurotypical peers. Further, researchers have 
found that drivers with ADHD had a 120 %-130 % increased likelihood 
of experiencing multiple crashes and multiple violations (OR = 2.2–2.3) 
based on self-report (Aduen et al., 2015), and a 46 % increased likeli
hood for a crash based on prospective monitoring of real-world driving 
using continuous monitoring (Aduen et al., 2018). In a sample of drivers 
with ADHD, individuals 18- to 25 years old reported more instances of 
driving errors, lapses, and violations on the Driving Behavior Ques
tionnaire (DBQ) than those 26- to 55 years old (Reimer et al., 2005). 
Moreover, the influence of age on these outcomes is of particular interest 
given the evidence that emerging adulthood is a critical period for 
driving risk. For example, several studies have found that college stu
dents with ADHD, who tend to fall within the emerging adult years, 
report engaging in greater levels of unsafe driving practices compared to 
individuals without ADHD (Jerome et al., 2006; Richards et al., 2002). 
In addition, mood lability, irritability, and low frustration tolerance 
have been classified as associated psychological features of ADHD (APA, 
2013). A recent systematic review exploring the mechanisms underlying 
unsafe driving behavior in those with ADHD pointed to mood dysre
gulation, specifically expressions of anger, as a potential predictor of 
risky driving behavior in this population (Deshmukh & Patel, 2019). 

For example, a study investigating the influence of state dependent 
anger on poor driving outcomes in adults (Mage = 31.61, SDage = 11.59) 
with and without ADHD found that individuals with ADHD had signif
icantly higher scores on the Driving Anger Scale than controls (Richards 
et al., 2006). The authors went on to compare the group of adult drivers 
with ADHD with a normative college group to determine if the angry 
driving patterns observed in adult drivers with ADHD would surpass 
those of a sample known to report engaging in reckless and aggressive 
driving and experiencing more negative driving consequences. The 
findings indicated that the college group reported significantly more 
instances of verbal aggression, use of vehicle as a weapon, and physical 
aggression while driving than adult drivers with ADHD (Richards et al., 
2006). In addition, college students experienced more moving violations 
and minor accidents than the adult ADHD cohort (Richards et al., 2006). 
Although the study did not include a sample of college students with 
ADHD, these results suggest that the intersection of emerging adulthood 
and ADHD status may lead to an increase in poor driving outcomes. 

This speculation has been supported by the results of two research 
studies. In the first, Richards and associates (2002) sought to examine if 
college students with self-reported high and low symptoms of ADHD 
demonstrated differences in negative driving outcomes. Participants in 
the high ADHD symptom group reported that their ADHD symptoms 
interfered with their ability to operate a motor vehicle. This group also 
reported feeling significantly more anger toward police and slow drivers 
than the low ADHD symptom group. The high symptom group reported 
displaying their anger through gestures, their vehicle (e.g., honking 
horn), and physical aggression. Overall, the high ADHD group reported 
engaging in risky and unsafe behavior compared to their low ADHD 
counterparts. Moreover, the high ADHD group reported significantly 
higher levels of trait level negative emotionality and anger than the low 
ADHD group. The second study by Malta (2004) yielded similar results. 
Specifically, the author compared differences in the prevalence of psy
chiatric symptoms in a sample of aggressive and non-aggressive college 
drivers. Findings showed that aggressive drivers, who reported more 
motor vehicle crashes, tickets, and driving while intoxicated than 
nonaggressive drivers, also demonstrated a trend toward greater life
time and childhood prevalence of ADHD. In sum, the literature 

exploring the relationship between angry driving and ADHD has largely 
focused on the role of individual factors that influence driving outcomes 
among individuals with ADHD and few studies have examined contex
tual factors (e.g., family). 

1.2. Family factors and risky driving in drivers with ADHD 

Families that include a child with ADHD are often characterized as 
having more familial conflict overall (Barkley et al., 1991; Markel & 
Wiener, 2014). These conflictual relationships may also impact the 
family climate around safe driving. In a longitudinal analysis of driving 
outcomes in an ADHD sample, low levels of parental monitoring and 
increased parental stress during childhood predicted risky driving in 
adolescence and emerging adulthood (Johnson et al., 2017). Addition
ally, parents of adolescents with ADHD generally engage in more 
negative and ineffective parenting behaviors such as ineffective com
mands, low levels of verbal praise, and inconsistent discipline compared 
to parents of children without ADHD (Ellis & Nigg, 2009; Wirth et al., 
2017). These general parenting strategies seem to translate to the area of 
driving as well, though this literature is in its nascence. In a study 
examining parenting behaviors during driving in a sample of adolescents 
with ADHD, Schatz et al. (2014) found that parents engaged in little 
positive parenting (e.g., labeled praise, coaching) whether the adoles
cent driver was demonstrating safe or poor driving. Additionally, par
ents exhibited more anger and negative talk when the adolescents were 
driving poorly. 

One family factor that influences the driving behavior and outcomes 
of young drivers that has yet to be explored in the context of ADHD is 
family climate for road safety. Family climate for road safety consists of 
parental attitudes toward driving safety and parental involvement in the 
driving process of young drivers (Burns et al., 2020; Taubman - Ben-Ari 
& Katz-Ben-Ami, 2013). Previous work using family climate for road 
safety has focused on adolescent populations (Taubman – Ben-Ari, 2014; 
Taubman - Ben-Ari & Katz-Ben-Ami, 2013). However, because of the 
developmental nature of driving, family climate during the learning to 
drive period likely has downstream effects on the driving behavior and 
outcomes of emerging adults as individuals continue to build driving 
habits. Using a measure of family climate for road safety, Taubman - 
Ben-Ari and Katz-Ben-Ami (2013) found that showing a parental 
commitment to safe driving and parental setting of clear messages 
regarding safe driving were predictive of less reckless driving, less angry 
driving, and more careful driving. In another study, a parental lack of 
commitment to road safety predicted an increase to young drivers’ risk 
score and increased parental monitoring predicted lower risk scores, 
above and beyond other parenting factors and parents’ risk scores 
(Taubman – Ben-Ari, 2014). 

As highlighted above, ADHD presents as a significant risk factor for 
involvement in motor vehicle crashes and engaging in dangerous 
driving. However, not all individuals with ADHD exhibit this increased 
risk. Exploring the conditions under which this risk is greater and those 
under which risk is buffered, can help elucidate potential targets for 
intervention (Garner, 2019). Some contextual variables that have been 
previously identified as moderators of the relationship between ADHD 
and driving risk include vehicle transmission type, texting while driving, 
and the monotony of the drive (Garner, 2019). At least one study has 
examined parenting behavior in the context of driving and ADHD 
(Schatz et al., 2014); however, no study has explored the role of family 
factors as a moderator of the relation between ADHD and driving risk. 
Further, the only study examining the main effects of family factors and 
parenting on driving outcomes in an ADHD population focused on broad 
parenting and family factors rather than those specific to the driving 
context (Johnson et al., 2017). 

1.3. Present study 

The present study examines the role of family climate for road safety 

A.B. Burns et al.                                                                                                                                                                                                                                



Accident Analysis and Prevention 178 (2022) 106819

3

in moderating the relation between ADHD symptoms and three aspects 
of dangerous driving: aggressive driving, negative emotionality while 
driving, and risky driving. While ADHD symptoms and family climate 
each contribute uniquely to dangerous driving in emerging adults, they 
likely interact in a way that increases risk of, or buffers against, 
dangerous driving behavior. Participants in the present study were 
college students who retrospectively reported on their family climate for 
road safety during the learning to drive period and their current driving 
behavior. We hypothesized that higher ADHD symptoms would be 
associated with higher levels of aggressive driving, negative emotion 
while driving, and risky driving (Deshmukh & Patel, 2019; Jerome et al., 
2006; Richards et al., 2002). The main effects of family climate on 
dangerous driving in this sample have been analyzed in a separate 
psychometric validity study (Burns et al., 2020), however, that paper did 
not explore the role of ADHD on family climate for road safety. 
Consistent with that analysis, we hypothesized that higher levels of 
perceived parental noncommitment to safe driving and lower levels of 
perceived parental modeling of safe driving during the learning to drive 
period would predict higher levels of current aggressive driving. Addi
tionally, it was expected that lower levels of perceived parental 
modeling and feedback during the learning to drive period would pre
dict higher levels of current negative emotion while driving. It was also 
expected that higher levels of current risky driving would be predicted 
by higher levels of perceived parental noncommitment and lower levels 
of monitoring, communication, and modeling during the learning to 
drive period. The present study is novel in that we assess the interaction 
between ADHD symptoms and domains of family climate for road safety. 
We hypothesized that the positive relationship between ADHD symp
toms and dangerous driving (i.e., aggressive driving, negative emotion 
while driving, risky driving) would be weaker when parents exhibited a 
higher level of modeling, monitoring, feedback, and communication, 
and stronger when parents exhibited a higher level of noncommitment 
to road safety. 

2. Methods 

2.1. Participants 

The data were derived from a subsample of undergraduates (N =
4,392) from six universities in the United States that were enrolled in a 
larger study focused on evaluating and validating a measure of a psy
chological construct, cognitive disengagement syndrome, formerly 
known as sluggish cognitive tempo. A full description of the larger study 
can be found elsewhere (Becker et al., 2018). Participants in the present 
study were licensed drivers between ages 18 to 29 years (M = 19.08, SD 
= 1.36), and were predominantly female (68.8 %). The racial and ethnic 
composition of the sample was 83.5 % White, 6.1 % Black/African 
American, 5.1 %, Asian, 4.6 % Biracial/Multiracial, 0.4 % American 
Indian/Alaskan Native, and 0.2 % Pacific Islander/Hawaiian Native. 
The majority of the sample was comprised of students in their first year 
of college (58 %); with the remaining participants identifying as second 
years (21.9 %), third years (12.7), fourth years (7.2 %), and other (0.2 
%). Nearly-one-fourth (n = 1,125) of the sample indicated that they had 
been previously diagnosed with a formal psychiatric diagnosis from a 
mental health profession. A breakdown of reported diagnoses is as fol
lows: anxiety (14.4 %), depression (12.4), ADHD (9.2 %), learning 
disability (2.0 %), Bipolar Disorder (0.9 %), alcohol and substance use 
disorder (0.6 %), personality disorder (0.4 %), and Autism Spectrum 
Disorder (0.2 %). On average, participants had 3.01 years of driving 
experience (SD = 1.43, min = 0, max = 19). Traffic violations were 
reported by 32.1 % of the sample, with 0.55 (SD = 1.07, min = 0, max =
18) being the average number of tickets received since obtaining 
licensure. Involvement in a motor vehicle crash while operating a motor 
vehicle was reported by 45.1 % of the sample, with 0.70 (SD = 0.98, min 
= 0, max = 18) being the mean number of crashes reported. This sample 
is the same sample used in Burns et al. (2020) to establish the 

psychometric validity of the Family Climate for Road Safety Scale 
described below. 

2.2. Procedures 

The present study was approved by the Institutional Review Board 
(IRB) of each participating university. Procedures across sites varied 
slightly based on standard practices at each institution. Specifically, for 
five of the sites, participants were recruited through an electronic 
participant recruitment system used by each of the universities (SONA) 
and directed to complete the study in Qualtrics. There, participants were 
provided a description of the study and contact information for the IRB, 
principal investigator, and student counseling center specific to their 
given university. Upon providing consent to continue, they were 
directed to complete a series of surveys and rating scales. Those students 
that completed the battery received course credit for their participation. 
An alternate recruitment process occurred at the sixth site, in which 
participants completed the same Qualtrics surveys as subjects from the 
other universities were invited to the investigator’s laboratory where 
they provided in-person informed consent and completed the surveys on 
their own. These students received course credit for their participation 
in the same fashion as students from other sites. 

2.3. Measures 

2.3.1. Demographic Questionnaire 
Respondents completed a brief laboratory developed survey in which 

they provided demographic information such as age, sex, race/ethnicity, 
parent education/income, year in school, marital status, mental health 
diagnosis, current medication use, and current athletic sport involve
ment. For the present study, sex, age, and university site were used to 
describe the sample and as possible covariates in the analyses. 

2.3.2. The Barkley Adult ADHD Rating Scale-IV (BAARS-IV) 
The BAARS-IV is a Diagnostic and Statistical Manual of Mental Dis

orders- Fifth Edition (DSM-5) (American Psychiatric Association, 2013) 
oriented 18-item rating scale that is used to assess ADHD symptoms in 
adults (Barkley, 2011). Subjects provided ratings on a four-point scale 
(0 = not at all to 3 = very often) that best describes the frequency of the 
behavior outlined in the statement over the past six-months. The 
BAARS-IV is subdivided into two subscales to assess ADHD inattention 
symptoms (i.e., ADHD-IN) such as “difficulty sustaining my attention in 
tasks or fun activities” and ADHD hyperactive/impulsive symptoms (i.e., 
ADHD-HI) including “fidget with hands and feet or squirm in seat”. A 
total ADHD severity score can also be created. Satisfactory test–retest 
reliability and internal consistency has been established for the sub
scales of the BAARS-IV (Barkley, 2011). In the current study, the total 
ADHD score was used as an independent variable (α = 0.89). 

2.3.3. DULA dangerous driving index (DDDI) 
The DDDI is a 28-item measure used to evaluate the domains thought 

to be core to dangerous driving (Dula & Ballard, 2003). In the present 
study, the measure was modified to include items that assess the age at 
which the subject obtained their driver’s permit and license, the number 
of attempts to pass the written and on-road exams, years of carrying a 
valid driver’s license, and the total number of crashes and tickets since 
obtaining licensure. After providing information regarding their driving 
history, participants rated their adverse driving behavior using a 5-point 
scale (1 = never to 5 = always). The DDDI is composed of the following 
subscales: Aggressive Driving, Negative Emotions while Driving, and 
Risky Driving, which are summed into a DDDI Total Score. Good 
test–retest reliability and internal consistency have been demonstrated 
across each scale of this measure. The Aggressive Driving subscale in
cludes 7 items used to determine the frequency with which the partici
pant engages in behaviors intended “to annoy, irritate, or punish other 
drivers” (Dula & Ballard, 2003, p. 269), such as “I verbally insult drivers 
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who annoy me” (α = 0.84). The Negative Emotions subscale contains 9 
items measuring negative emotionality toward other drivers (e.g., “I feel 
that passive drivers should learn how to drive or stay home”; α = 0.83). 
The Risky Driving subscale consists of 12 items evaluating the subject’s 
willingness to participate in unsafe behaviors while driving (e.g., “I will 
drive when I am drunk”; α = 0.83). In the present study, the Cronbach’s 
αs for Aggressive Driving, Negative Emotions, and Risky Driving were 
0.85, 0.86, and 0.86, respectively, and these subscales were used as 
outcome variables. 

2.3.4. Family climate for road safety scale (FCRSS) 
The FCRSS was originally a 54-item measure that consisted of 7 

subscales used to evaluate a respondent’s views of their parents’ 
participation in adolescent driving and the family’s attitudes and prac
tices (i.e., family climate) around driving safety (Taubman - Ben-Ari & 
Katz-Ben-Ami, 2013). However, a factor analysis of the FCRSS con
ducted in the present sample found support for a 27-item, 5-dimension 
version of the scale (Burns et al., 2020). This version of the scale is used 
in the present study. Participants rated parental involvement and family 
climate on a 5-point scale (1 = not at all to 5 = very often) across the 
following domains: Noncommitment (e.g., my parents ignore when I 
drive dangerously; α = 0.87), Monitoring (e.g., whenever I take the car I 
have to tell my parents where I am going; α = 0.91), Feedback (e.g., my 
parents compliment me for my driving safety; α = 0.93), Communica
tion (e.g., we talk about how to avoid or prevent dangerous situations on 
the road; α = 0.81), Modeling (e.g., my parents set an example by 
obeying traffic laws; α = 0.88). In the present study, mean scores for 
each of these subscales were used as moderators of the relationship 
between ADHD symptoms and dangerous driving. 

3. Analytic strategy 

Data analysis was conducted using SPSS Version 27 and the ‘psych’ 
(Revelle, 2021), ‘sjPlot’ (Lüdecke, Bartel, Schwemmer, Powell, & Dja
lovski, 2021), ‘reghelper’ (Hughes and Beiner, 2021), ‘rockchalk’ 
(Johnson & Grothendieck, 2022), ‘dplyr’ (Wickham et al., 2022), 
‘haven’ (Wickham & Miller, 2021), and ‘emmeans’ (Lenth et al., 2022) 
packages in the R statistical program (The R Foundation, 2022). 

Separate regression models were constructed to examine whether the 
effect of ADHD symptoms on each dimension of the DULA (i.e., 
aggressive driving, negative emotion, risky driving) was moderated by 
FCRSS domains after controlling for age, sex (0 = male, 1 = female), 
driving experience (i.e., time since licensure) and site (site 1 versus all 
others, site 2 versus all others, site 3 vs all others, site 4 versus all others, 
site 5 versus all others). Additionally, simple slopes were used to probe 
each moderation effect. 

3.1. Data quality check 

Careless responding was addressed using an instructional 

manipulation check (IMC; Oppehheimer, Meyvis, & Davidenko, 2009), 
trap questions (e.g., “Please click on the response ‘sometimes’”), and 
questions regarding participants’ effort were embedded within the 
battery. Participants were able to continue the survey only after 
correctly answering the IMC. Criteria for successfully completing the 
trap questions included answering more than 50 % of the questions 
correctly and rating effort as 5 or higher on a 10-point scale (0 = “Not 
Much Effort,” 10 = “My Best Effort”). For additional details, see Becker 
et al. (2018). 

4. Results 

Bivariate correlations between variables of interest are presented in 
Table 1 and a summary of regression results is presented in Table 2. 

4.1. Aggressive driving behaviors 

Controlling for age, sex, time since licensure, and site, higher levels 
of ADHD symptoms (β = 0.21, SE = 0.03, p ≤ 0.01) and Noncommitment 
(β = 0.12, SE = 0.02, p ≤ 0.01) and lower levels of Modeling (β = − 0.12, 
SE = 0.02, p ≤ 0.01) were associated with higher levels of aggressive 
driving behaviors. There were no main effects of Communication, 
Feedback, or Monitoring on aggressive driving behaviors. There was a 
significant interaction between ADHD symptoms and Feedback (β =
− 0.13, SE = 0.04, p ≤ 0.05); the positive association of ADHD symptoms 
with aggressive driving was weaker when parents engaged in a higher 
level of feedback regarding driving (Fig. 1). Additionally, there was a 
significant interaction between ADHD symptoms and Monitoring (β =
0.02, SE = 0.03, p ≤ 0.05); the positive association of ADHD symptoms 
with aggressive driving was stronger when parents engaged in higher 
levels of monitoring (Fig. 2). 

4.2. Negative emotion while driving 

In addition, higher levels of ADHD symptoms (β = 0.29, SE = 0.03, p 
≤ 0.01), Monitoring (β = 0.04, SE = 0.01, p ≤ 0.01), and Communica
tion (β = 0.08, SE = 0.02, p ≤ 0.01), as well as lower levels of Modeling 
(β = − 0.20, SE = 0.02, p ≤ 0.01) were associated with higher levels of 
negative emotion while driving. There were no main effects of Feedback 
or Noncommitment on negative emotion. The ADHD symptoms by 
Monitoring interaction (β = 0.10, SE = 0.02, p ≤ 0.05) was significant; 
surprisingly, the positive association of ADHD symptoms with negative 
emotion while driving was stronger when parents engaged in higher 
levels of monitoring (Fig. 3). 

4.3. Risky driving behaviors 

Finally, higher levels of risky driving were associated with higher 
levels of ADHD symptoms (β = 0.21, SE = 0.02, p ≤ 0.01) and 
Noncommitment (β = 0.20, SE = 0.01, p ≤ 0.01), as well as lower levels 

Table 1 
Bivariate correlations among variables of interest   

M SD 1 2 3 4 5 6 7 8 9 10 11 

1. Sex    –           
2. Age  19.08  1.36  ¡0.10  –          
3. ADHD Total  1.68  0.46  − 0.01  0.04  –         
4. Noncommitment  1.97  0.79  ¡0.12  0.00  0.14  –        
5. Monitoring  3.70  1.11  0.16  ¡0.04  ¡0.10  ¡0.14  –       
6. Feedback  3.60  1.08  0.14  ¡0.07  ¡0.16  ¡0.18  0.43  –      
7. Communication  3.87  0.98  0.14  ¡0.07  ¡0.16  ¡0.22  0.42  0.63  –     
8. Modeling  3.70  0.97  0.07  − 0.02  ¡0.21  ¡0.34  0.39  0.56  0.55  –    
9. Aggressive Driving  1.76  0.73  ¡0.10  0.02  0.25  0.21  ¡0.11  ¡0.14  ¡0.15  ¡0.22  –   
10. Negative Emotion  2.37  0.73  − 0.02  − 0.01  0.31  0.09  ¡0.04  ¡0.12  ¡0.08  ¡0.22  0.70  –  
11. Risky Driving  1.56  0.59  ¡0.18  0.04  0.27  0.29  ¡0.17  ¡0.19  ¡0.21  ¡0.26  0.71  0.63 – 

Notes: Sex (0 = Male, 1 = Female); ADHD Total = Total ADHD symptom report; Bold = p ≤ 0.05. 
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of Monitoring (β = -0.05, SE = 0.01, p ≤ 0.01) and Modeling (β = -0.10, 
SE = 0.01, p ≤ 0.01). There were no main effects of Feedback or 
Communication on risky driving behavior. There was a significant 
interaction between ADHD symptoms and Noncommitment (β = 0.19, 
SE = 0.03, p ≤ 0.01); the positive association between ADHD symptoms 
and risky driving was stronger when parents demonstrated higher levels 
of noncommitment to road safety (Fig. 4). Additionally, the ADHD 
symptoms by Communication interaction (β = -0.04, SE = 0.03, p =.01) 
was significant; the positive association between ADHD symptoms and 
risky driving was weaker at higher levels of open communication be
tween parents and children about driving (Fig. 5). 

5. Discussion 

Research has primarily examined individual factors as correlates of 
driving problems in emerging adults with ADHD with little attention 
paid to the role of family factors in these relationships. Moreover, given 
that not all drivers with ADHD exhibit driving problems, examination of 
moderating factors that increase or buffer against risk are needed 
(Garner, 2019). The current study is an initial step in filling this gap in 

Table 2 
Summary of regression results with unstandardized regression coefficients.   

Aggressive Driving Negative Emotion Risky Driving 

β SE β SE β SE 

Model 1       
ADHD Total  0.21  0.03  0.29  0.03  0.22  0.02 
Noncommitment  0.12  0.02  0.00  0.02  0.20  0.01 
Monitoring  − 0.01  0.01  0.05  0.01  ¡0.05  0.01 
Feedback  0.00  0.01  − 0.03  0.01  − 0.01  0.01 
Communication  − 0.01  0.02  0.08  0.02  − 0.03  0.01 
Modeling  ¡0.12  0.02  ¡0.20  0.02  ¡0.10  0.01 

Model 2       
ADHD Total  0.21  0.03  0.29  0.03  0.21  0.02 
Noncommitment  0.12  0.02  0.00  0.02  0.20  0.01 
Monitoring  − 0.02  0.01  0.04  0.01  ¡0.05  0.01 
Feedback  0.01  0.01  − 0.03  0.01  − 0.01  0.01 
Communication  − 0.01  0.02  0.08  0.02  − 0.03  0.01 
Modeling  ¡0.12  0.02  ¡0.20  0.02  ¡0.10  0.01 
ADHD*Noncommitment  0.00  0.03  − 0.01  0.03  0.19  0.03 
ADHD*Monitoring  0.02  0.03  0.10  0.02  0.01  0.02 
ADHD*Feedback  ¡0.13  0.04  − 0.02  0.03  0.00  0.02 
ADHD*Communication  0.00  0.04  0.00  0.03  ¡0.04  0.03 
ADHD*Modeling  0.00  0.04  0.00  0.03  0.00  0.03 

Adjusted R2  0.13   0.15   0.20  
ΔR2  0.00   0.00   0.01  

Note: Controlling for age, sex, driving experience, and site; ADHD Total = Total ADHD symptom report; Bold = p ≤ 0.05. 

Fig. 1. Relation between ADHD symptoms and aggressive driving moderated 
by parental feedback. 

Fig. 2. Relation between ADHD symptoms and aggressive driving moderated 
by parental monitoring. 

Fig. 3. Relation between ADHD symptoms and negative emotion while driving 
moderated by parental monitoring. 
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the literature. We examined how family climate, specifically family 
climate for road safety, interacts with symptoms of ADHD in predicting 
dangerous driving among emerging adult college drivers. Consistent 
with previous literature, higher levels of ADHD symptoms were a unique 
predictor of higher levels of dangerous driving across subscales (i.e., 
aggressive driving, negative emotionality, risky driving). As expected 
from previous analyses with this sample (Burns et al., 2020), parent 
Noncommitment and Modeling were consistent predictors of risky 
driving and aggressive driving. Modeling also emerged as a significant 
predictor of negative emotion while driving. 

In terms of the moderating effect of family climate on the relation 
between ADHD and dangerous driving, some expected, and some sur
prising results emerged. Higher levels of parent Feedback attenuated the 
positive relation between ADHD symptoms and aggressive driving. 
Additionally, lower levels of parent Noncommitment (indicating greater 
commitment) and higher levels of parent-adolescent Communication 
mitigated the positive association between ADHD symptoms and risky 
driving. These findings are consistent with some recommendations for 
reducing health risk behaviors in individuals with ADHD through 
improving parental communication about, and monitoring of, risky 
behavior (Schoenfelder & Kollins, 2016). This may be particularly 
important in the driving context where parents provide low rates of 
feedback to their child with ADHD overall (Schatz et al., 2014). Some
what counterintuitively, the positive relation between ADHD symptoms 
and aggressive driving, as well as the relation between ADHD symptoms 
and negative emotion while driving, was stronger when there were 

higher levels of parental Monitoring. These results appear inconsistent 
with previous research that suggests that parental monitoring predicts 
less risky driving behavior in individuals with ADHD (Johnson et al., 
2017). One explanation of the results of the current study is that parents 
of individuals high in negative emotion and aggressive driving recognize 
this risk and engage in more monitoring; high levels of monitoring may 
be a reaction to dangerous driving. This hypothesis is generally consis
tent with literature regarding academic outcomes of individuals with 
ADHD. Condo and colleagues (2022) found that parents of children with 
ADHD tend to be more involved when their children experience greater 
academic problems (Condo et al., 2022). They further concluded that 
increased parental involvement may not serve as a protective factor for 
academic performance, but rather could predict more negative aca
demic outcomes. The same may be true for adolescents with ADHD 
engaging in dangerous driving. 

Another potential explanation for the finding in the current study is 
measurement differences between studies for both family factors and 
driving outcomes. First, in the current study monitoring is operation
alized broadly as the parent knowing who the youth is with while 
driving, where the youth is driving, and the timeline associated with the 
youth’s use of the car (a full description on the FCRSS and the Moni
toring subscale specifically can be found in Burns et al., 2020). However, 
in the Johnson and colleagues (2017) study, monitoring was oper
ationalized as parent supervision across multiple domains (e.g., going to 
bed after bedtime, being home alone) and was assessed during child
hood as opposed to the learning to drive period as in the current study. 
Second, the finding that the positive relation between ADHD symptoms 
and dangerous driving was stronger when there were higher levels of 
parental monitoring in the current study was only found for negative 
emotion and aggressive driving, which are operationalized as emotions 
felt while driving and driving behaviors meant to annoy or irritate other 
drivers, respectively. However, Johnson and colleagues (2017) 
measured risky driving operationalized as driving illegally, moving 
ticket violations, and traffic accidents. It should be noted that risky 
driving was measured in the current study as well (as a separate 
construct from negative emotion and aggressive driving) and oper
ationalized more similarly to the way it was in the Johnson et al. (2017) 
study (e.g., driving illegally). With regard to this operationalization of 
risky driving, higher levels of parental monitoring was found to predict 
less risky driving as would be expected. 

A final explanation for the relationship between ADHD symptoms, 
parental monitoring, and negative emotions and aggressive driving is 
the context of the parental monitoring and the subsequent perception by 
the youth. For example, high levels of monitoring may be perceived as 
controlling by the youth and could lead to higher negative emotion and 
aggressive driving. Ginsburg and colleagues (2009) concluded that 
while monitoring improved driving outcomes in adolescents, the best 
outcomes were found when monitoring was combined with a warm and 
supportive parent–child relationship. The current study did not assess 
for other broad family climate or parenting-child relational factors. 
Longitudinal studies measuring family climate for road safety, broad 
family climate, parent–child relationship, negative emotionality, and 
dangerous driving of youth with ADHD before they start driving inde
pendently are needed to better understand the nature of the associations 
between these constructs. 

5.1. Implications 

Overall, the current study shows the potential impact of family 
climate for road safety on improving driving outcomes for adolescents 
and young adults with ADHD. Interventions aimed at improving the 
driving outcomes of individuals with ADHD would likely benefit from 
incorporating components of family climate. An example of one such 
intervention is the Supporting a Teen’s Effective Entry to the Roadway 
(STEER) program developed by Fabiano and colleagues (2016). The 
STEER program includes parent training that focuses on monitoring, 

Fig. 4. Relation between ADHD symptoms and risky driving moderated by 
parental noncommitment to road safety. 

Fig. 5. Relation between ADHD symptoms and risky driving moderated by 
parent-adolescent communication. 
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contingency management, and communication skills related to driving. 
The adolescent training component includes safe driving education and 
effective communication and social skills. There is also a driving prac
tice component that is done in a simulator. This type of multifaceted 
intervention may be the most likely to have a positive impact because it 
addresses multiple factors that likely contribute to the driving problems 
experienced by individuals with ADHD. The parent training and 
communication skills training components of STEER are consistent with 
the results found in the current study suggesting that effective feedback 
and communication around driving can attenuate the relationship be
tween ADHD symptoms and dangerous driving. It could further benefit 
from including psychoeducation around the importance of parents’ 
showing commitment to safe driving behavior (e.g., explaining the 
importance of driving laws, following driving laws even when rushed), 
which was a unique predictor of risky and aggressive driving and was 
shown to attenuate the relationships between ADHD and risky driving; 
and modeling safe driving behavior (e.g., wearing seatbelts, following 
the speed limit), which uniquely impacted dangerous driving. Notably, 
interventions to increase modeling would likely be more impactful early 
in the child/teen’s development. 

5.2. Limitations 

The current study has multiple limitations that should be noted. The 
current study used a homogenous sample in terms of the race (primarily 
White) and sex (primarily female) of the participants. The current study 
relied solely on self-report data which could result in biased reports of 
parental and driving behaviors. Additionally, the results may be subject 
to same-method bias. Similarly, participants were asked to retrospec
tively report on parents’ behavior, this may impact the accuracy of the 
participants’ reporting. Further, the cross-sectional design of the current 
study limits the ability to make causal or directional inferences. Finally, 
although family status of the participant and being a parent may influ
ence the perception of previous parental behaviors, this information was 
not gathered for the current study. 

5.3. Future directions 

Future research should further explore the relation between ADHD 
symptoms, family climate for road safety, and driving outcomes. Spe
cifically, the extent to which family climate moderates the association 
between ADHD symptoms and costly driving outcomes (e.g., motor 
vehicle crashes, moving violations) is yet to be examined. Additionally, 
future studies should use longitudinal designs to elucidate the casual 
mechanisms and possible bi-directional associations at play in the as
sociations between ADHD symptoms, family climate, and driving be
haviors and outcomes. Finally, driving interventions should be designed 
with innovative methods of addressing family climate and assessed for 
efficacy and effectiveness through intervention studies. 
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