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Abstract

This study examined cannabis use and driving outcomes among older drivers in Colorado, which 

has legalized medical and recreational use. The associations of self-reported past-year cannabis 

use with diverse driving outcomes were assessed in 598 drivers aged 65–79 (51% female, 70% 

with postsecondary education), using regression analysis to adjust for health and 

sociodemographic characteristics. Two hundred forty four (40.8%) drivers reported ever using 

cannabis. Fifty-four drivers (9.0%) reported past-year use, ranging from more than once a day 

(13.0%) to less than once a month (50.0%). Of past-year users, 9.3% reported cannabis use within 

1 h of driving in the past year. Past-year users were younger, less highly educated, lower income, 

and reported significantly worse mental, emotional, social and cognitive health status than drivers 

without past-year use. Past-year users were four times as likely to report having driven when they 

may have been over the legal blood-alcohol limit (adjusted OR [aOR] = 4.18; 95% CI: 2.11, 8.25) 
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but were not more likely to report having had a crash or citation (aOR = 1.36; 95% CI: 0.70, 2.66) 

in the past year. Users and non-users had similar scores on self-rated abilities for safe driving 

(adjusted beta = −0.04; 95% CI: −0.23, 0.15) and on driving-related lapses, errors and violations in 

the past year (adjusted beta = 0.04; 95% CI: −0.04, 0.12). Further study is needed to establish 

driving risks and behaviours related to cannabis use, independent of other associated risk factors, 

among older adults.
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1. Introduction

Cannabis use has been shown to impair cognition and other aspects of performance that 

influence driving safety (Bosker et al., 2012; Downey et al., 2013; Kelly et al., 2004; Lenné 

et al., 2011; Sewell et al., 2009). Several recent meta-analyses have demonstrated a 

significantly increased crash risk associated with cannabis use (Asbridge et al., 2012; Li et 

al., 2012; Rogeberg and Elvik, 2016). A pooled analysis from multiple European countries 

also showed a small increased risk of being seriously injured or killed in a crash while 

positive for cannabis, although this increase was not statistically significant (Hels et al., 

2011). More recent epidemiologic research indicates that concurrent use of cannabis and 

alcohol has a positive interaction effect on fatal crash risk (Chihuri et al., 2017; Li et al., 

2017a).

US population-based studies have demonstrated significant increases in the prevalence of 

cannabis use among adults aged 65 and older since 2001 (Han et al., 2016; Hasin et al., 

2015; Salas-Wright et al., 2017), a period during which most US states passed medical 

cannabis laws, (National Conference of State Legislatures, 2018). However, there has been 

limited research on how the increasing prevalence of cannabis use in older adults may affect 

their driving behaviour. A 2013–2014 national US survey of adults aged 65 and older 

showed that past-year cannabis use was associated with greater self-reported driving under 

the influence of alcohol or illicit drugs or both in the past year, but data were not collected 

on driving under the influence of cannabis alone (Choi et al., 2016a, 2017). In a 2004 

regional survey in Spain, where private consumption of cannabis was not prohibited by law 

(Pérez-Lanzac, 2008), none of the past-year cannabis users aged 50–70 years reported 

driving under its influence (Alvarez et al., 2007). We found no more recent estimates of 

driving while impaired by cannabis in older adults.

Most US states have passed medical cannabis laws, while ten states and the District of 

Columbia have legalized recreational cannabis use (National Conference of State 

Legislatures, 2018). However, the impact of state cannabis laws on crash fatality rates is 

unclear (Masten and Guenzburger, 2014; Santaella-Tenorio et al., 2017; Aydelotte et al., 

2017). Medical cannabis laws have on average been associated with immediate reductions in 

traffic fatalities in young and middle-aged adults, but findings vary by state: seven states (all 
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in the western US) saw a significant reduction in traffic fatality rates, whereas two states in 

the north-eastern US showed an increase (Santaella-Tenorio et al., 2017).

Colorado passed laws legalizing medical cannabis use in 2000 and recreational cannabis use 

in 2013. Since 2009, when legal medical cannabis became widely available commercially in 

Colorado, the proportion of Colorado drivers in fatal crashes found to be cannabis-positive 

has increased significantly, unlike drivers in 34 states without such laws (Salomonsen-Sautel 

et al., 2014). Further, Δ9-tetrahydrocannabinol (THC)-positive driving-under-the-influence 

(DUI) cases increased significantly between 2011 and early 2014 in Colorado (Urfer et al., 

2014). Despite these increases in use while driving, changes in motor vehicle crash fatality 

rates for Colorado three years after recreational marijuana legalization did not differ 

significantly from changes in similar states without such legislation (Aydelotte et al., 2017). 

However, none of these studies focused specifically on older drivers. This study aims to 

describe the current epidemiology of cannabis use among drivers aged 65–79 years in 

Colorado and to examine its relationship to driving outcomes.

2. Materials and methods

2.1. Study design and sample

The LongROAD study is a prospective cohort study of 2990 active drivers aged 65 to 79 at 

baseline who reside in one of five sites across the US (Ann Arbor, MI; Baltimore, MD; 

Cooperstown, NY; Denver, CO, and San Diego, CA). LongROAD was designed to examine 

medical, behavioural, environmental, and vehicle technological factors associated with safe 

driving in older adults. The study design and population have been described in detail 

previously (Li et al., 2017b). In this paper, we analysed baseline data from the 600 Colorado 

LongROAD participants, because Colorado was the only site that collected baseline data on 

cannabis use. Data were collected from August 2015 through March 2017. The Colorado 

Multiple Institutional Review Board approved the study.

Eligibility and enrolment criteria were established to ensure that participants were relatively 

healthy, active drivers who would be available for at least 2–4 years of follow-up (depending 

on enrolment date). Eligibility criteria included: licensed driver aged 65–79 years at 

enrolment, driving on average at least once a week, driving one motor vehicle – model year 

1996 or newer since older vehicles lacked the onboard diagnostic (OBD)-II port needed for 

planned data collection – at least 80% of the time, residing in the catchment area at least 10 

months a year, fluent in English, and without significant cognitive impairment (e.g., 

Alzheimer’s disease) based on medical record review and a Six-Item Screener score ≥4 

(sensitivity 67.5% and specificity 96.1% for clinically diagnosed dementia) (Callahan et al., 

2002). In Colorado, 79% of all licensed drivers aged 65 and older are between ages 65 and 

79 years (Federal Highway Administration, 2017)). Because the average age of Denver 

vehicles in 2016 was 11.2 years (Auto Alliance, 2018), the majority of vehicles would likely 

have met eligibility criteria.
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2.2. Recruitment, enrolment and data collection

We sent recruitment letters to potential participants identified through electronic medical 

records of affiliated primary care clinics in the Denver metropolitan area. Trained research 

assistants called individuals who did not opt out to screen for eligibility. We scheduled 

eligible, interested individuals for a study visit for enrolment and baseline assessment. All 

enrolled participants provided informed written consent and received $100 for participation 

in the three-hour baseline visit. All measures examined in the current analysis are from a 

questionnaire administered by research staff at the baseline visit. Sources for the items 

included in the questionnaire are detailed in Li et al (2017b).

2.3. Cannabis use

Colorado participants were asked if they had ever used cannabis, marijuana or hash (referred 

to hereafter as “cannabis”) and how many times, if any, they had used cannabis during the 

past 12 months. We also asked users if they had driven a motor vehicle within 1 h of using 

cannabis in the past year and, if so, how many times in the past 30 days they had driven 

within 1 h of using cannabis. Participants who reported using cannabis one or more times 

within the past 12 months were considered past-year “cannabis users.” Participants who 

reported no use of cannabis in the 12 months before the baseline visit were defined as “non-

users.”

2.4. Driving-related measures—We examined four primary driving-related outcomes: 

self-rated abilities for safe driving; lapses, errors and violations; drinking and driving; and 

crashes and citations. These outcomes were based on self-reported driving-related measures 

described below.

Participants rated the following abilities “for their safe driving” on a scale from one (poor) to 

seven (excellent): their ability to see during the day, their ability to see at night, their ability 

to remember things, their ability to concentrate on more than one thing at a time, and their 

strength, flexibility or general mobility (Molnar et al., 2014). This measure demonstrates 

internal consistency (Cronbach’s α = 0.73 for a four-item mean score) and predicts self-

regulatory driving practices (Molnar et al., 2014). We averaged the separate scores to 

produce an overall score for “self-rated abilities for safe driving.”

The 26-item Driver Behaviour Questionnaire (DBQ) (Parker et al., 2000), which measures 

aberrant driving behaviour (e.g., how often the respondent forgets where he left his car, 

brakes too quickly on a slippery road, or disregards the speed limit), was administered to 

study participants. The DBQ has been shown to correlate with actual highway driving (Zhao 

et al., 2012) and to predict self-reported road traffic accidents, although its ability to predict 

state-reported crashes has not been established (af Wåhlberg et al., 2009). We considered the 

item on driving while impaired by alcohol separately because of the known association of 

alcohol use disorders with cannabis use (e.g., Choi et al., 2016b). Specifically, participants 

were asked how often they drove even though they realized that they may have been over the 

legal blood alcohol limit. Because only 14 respondents reported doing so more than 

occasionally, “drinking and driving” was categorized as ever versus never.
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The remaining 25 items from the DBQ were categorized into driving lapses, errors, or 

violations, based on previous literature (Harrison, 2011, 2012; Parker et al., 1995; Reason et 

al., 1990). A three-factor structure for the DBQ has been shown to have acceptable fit 

(Martinussen et al., 2013) and stability over time (Koppel et al., 2018) among older drivers. 

Responses for each item ranged from never to nearly all the time. For each category, the 

means of multiple items were calculated, with higher means indicating more of the category 

of aberrant behaviour. To avoid potential problems resulting from repeated analyses of 

highly correlated variables, a single scale (“lapses, errors and violations”), was created based 

on findings from exploratory factor analysis (Cronbach’s alpha = 0.659); a higher score 

indicates more of these aberrant behaviours (i.e., ‘worse’ driving).

Self-reported crashes and citations were collected using the “crashes and citations” domain 

from the Driving Habits Questionnaire (DHQ) (Owsley et al., 1999), which has been shown 

to have good test-retest reliability in community-dwelling older drivers (Song et al., 2015), 

although the validity of this measure has yet to be confirmed. Participants reported the 

number of accidents in which they were involved and the number of these for which police 

were called to the scene, the number of times in the past year they were pulled over by 

police and the number of times they were ticketed other than for a parking violation, while 

driving in the past year. Responses to these four questions were combined and categorized as 

any versus none.

We collected two secondary outcomes. First, we asked the participant whether, during the 

past year, he or she had reduced the amount of driving he/she did in any way and, if so, what 

the reason was. Responses were categorized as: reduced driving due to self-regulation (e.g., 

because of difficulty seeing during the night) or did not reduce driving due to self-regulation 

(i.e., no reduction at all or reduction for any other reason [e.g., retirement]). Second, we 

asked if they had decreased their driving in the past year due to a health problem (Yes/No).

2.5. Covariates

Potentially confounding variables were identified based on existing scientific literature 

(Black and Joseph, 2014; Choi et al., 2016b; Han et al., 2016; Hasin et al., 2015; Salas-

Wright et al., 2017). Demographic characteristics considered included age, gender, race, 

ethnicity, education, income (collected as a categorical variable and dichotomized to 

approximate values above and below Colorado’s median income at the time of data 

collection), employment, marital status and work for pay. Health-related characteristics 

included alcohol consumption (alcohol use in the past 3 months, having 4 or more alcoholic 

drinks on one occasion in the past 3 months), healthcare utilization (self-reported emergency 

department visits or hospitalizations in the past 12 months), physical or mental health 

conditions (ever had or been told they had specified conditions), and cognitive function 

(using the Telephone Interview for Cognitive Status (TICS) [Brandt et al., 1988], 

categorized as no impairment [score = 9] or any impairment [score < 9]). We also collected 

Patient-Reported Outcomes Measurement Information System (PROMIS) measures of 

mental, emotional, social and cognitive health, which were scored using PROMIS and 

American Psychiatric Association guidelines for the specific PROMIS survey items 
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(HealthMeasures, 2018; American Psychiatric Association, 2013), with higher scores 

indicating more of the symptoms or condition.

2.6. Data analysis

We reported the prevalence (ever, past year, and immediately before driving) and frequency 

of cannabis use and described driver characteristics among cannabis users and non-users. 

Prevalence ratios (PRs) and their 95% confidence intervals (CIs) for past-year cannabis use 

compared to non-use were calculated according to driver characteristics, using log-binomial 

regression.

We examined the association of past-year cannabis use with each of the four primary 

driving-related outcomes. “Self-rated abilities for safe driving” and “lapses, errors and 

violations” were analysed as continuous variables using linear regression. The two 

dichotomous outcomes, “drinking and driving” and “crashes and citations,” were analysed 

using logistic regression. We constructed unadjusted and adjusted analyses for each 

outcome. We first adjusted for sociodemographic factors or health conditions that may 

confound the association of cannabis use with driving outcomes. We considered a variable as 

a potential confounder if it was significantly associated with both cannabis use and the 

selected driving outcome at p < 0.20 and if its addition to the model substantially changed 

the effect estimate (i.e., the regression coefficient corresponding to cannabis use) by > 10% 

for dichotomous outcomes or > 30% for continuous outcomes. We examined any additional 

influence of emotional distress (specifically depression, anxiety, and anger measures) on the 

relationships between cannabis use and the driving outcomes separately, because the 

directionality of their relationship with cannabis has not been established. We used the same 

criteria for testing and retention as for other covariates. Sensitivity analyses were conducted 

for continuous outcomes to examine models that used a > 10% change level; results were 

similar in magnitude and statistical significance (data not shown). In linear regression 

models, assumptions and fit were assessed graphically using a normal probability plot, 

studentised residuals, and Cook’s distance. Multicollinearity was assessed using tolerances 

and variance inflation factors. Logistic regression model assumptions and fit were assessed 

using Pearson and deviance residuals, and the Akaike Information Criterion. Linearity of 

continuous covariates was assessed using the Box-Tidwell method. Model diagnostics and 

fit were found to be acceptable and convergence was satisfied in all analytic models. We 

reported the beta estimates from linear regression analyses, and the odds ratios (ORs) from 

logistic regression analyses, with their corresponding 95% CIs. A conventional alpha level 

of 0.05 was employed to assess statistical significance. All data analysis was conducted 

using SAS 9.3 (SAS Institute, Inc., Cary, North Carolina).

3. Results

The Colorado site enrolled 600 participants for the LongROAD study. Five hundred ninety-

eight enrolled participants (99.7%) provided data on cannabis use, of whom 244 (40.8%) 

reported having ever used cannabis. Fifty-four participants (9.0%) reported cannabis use in 

the past year. Of 54 past-year users, 27 (50.0%) used cannabis less than once a month, nine 

(16.7%) 1–3 times per month, eleven (20.4%) 1–5 times per week, and seven (13.0%) more 
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than once per day. Only five participants (0.8%) reported having used cannabis within 1 h of 

driving in the past year, while three (0.5%) had used it within 1 h of driving in the past 30 

days. This represents 9.3% and 5.6%, respectively, of the past-year users.

Table 1 shows cannabis use in the past 12 months according to participant characteristics. 

Drivers in the oldest age group were significantly less likely to use cannabis compared to the 

youngest age group. Drivers were more likely to use cannabis if they were less highly 

educated, had a lower household income, used alcohol in the past 3 months or had ever been 

diagnosed with a mental health condition (e.g., depression or anxiety disorder). None of the 

cannabis users reported a diagnosed substance abuse/alcohol dependency. Cannabis use did 

not vary significantly with other socio-demographic characteristics, health care utilization or 

other health conditions. Those reporting moderate to severe symptoms of depression, 

anxiety and social isolation, at least mild symptoms of anger and none to slight emotional 

support were more likely to report past-year cannabis use (Table 1). Greater prevalence of 

cannabis use in the past year was also associated with at least some cognitive impairment 

(i.e., score < 9 on the TICS) and with more concerns about cognition.

Compared to non-users, cannabis users rated their abilities for safe driving as significantly 

worse in unadjusted analysis (Table 2). This association was not influenced by differences in 

sociodemographic characteristics or health conditions. Differences in anxiety and anger 

symptoms between users and non-users appeared to mediate this relationship, which was 

weaker and no longer statistically significant after these variables were included in the 

model.

Past-year cannabis use was positively associated with the lapses, errors and violations scale 

in unadjusted analysis; no sociodemographic characteristics or health conditions confounded 

this estimate. However, after accounting for greater anger symptoms in cannabis users, the 

association was smaller and no longer statistically significant (Table 2).

Compared to older drivers who had not used cannabis in the past year, past-year users were 

nearly four times as likely to report drinking and driving after accounting for 

sociodemographic differences between groups (Table 2). After taking into account poorer 

cognitive function in cannabis users, the association was strengthened.

Past-year cannabis use was not associated with self-reported involvement in a crash or 

receipt of a citation in the past year. Adjustment for other differences between groups did not 

change these results substantively (Table 2).

Cannabis users were significantly more likely than non-users to have reduced their driving in 

the past year due to self-regulation (11.1% versus 4.2%, p = 0.038). They were also more 

likely to have reduced their driving due to a health condition (24.1% versus 6.8%, p < 

0.001).

4. Discussion

The prevalence of past-year cannabis use among older drivers in the LongROAD Colorado 

cohort was 9%. This is substantially higher than the prevalence reported in recent nationally 
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representative surveys of US adults aged 65 and older, which ranged from 1.4 to 2.1% 

between 2012 and 2014 (Han et al., 2016; Choi et al., 2016b; Salas-Wright et al., 2017). 

Several factors could explain the higher rate of use in our sample. Our sample was highly 

educated (82% had at least a college degree) and higher education has been associated with 

a greater likelihood of past-year cannabis use (Salas-Wright et al., 2017). We also excluded 

adults aged 80 and older, who may have lower rates of cannabis use compared to those aged 

65 to 79 years. In addition, our data were collected more recently than in these national 

surveys, and there has been a substantial and continuing upward trend in cannabis use 

among adults aged 65 and older since 2001 (Han et al., 2016; Hasin et al., 2015; Salas-

Wright et al., 2017). Further, Colorado is one of a few US states to have legalized 

recreational cannabis (National Conference of State Legislatures, 2018), which may have 

resulted in participants being more willing to report their use. Legalization is also likely to 

have increased the number of older Coloradans using cannabis compared to residents of 

other states where it remains illegal. While state-level data on the prevalence of cannabis use 

among US adults aged 65 and older is not available, the prevalence among Colorado adults 

aged 26 and older is nearly double that of the total US population (21.9% versus 11.6%) 

(Substance Abuse and Mental Health Services Administration (SAMHSA, 2017).

Past-year cannabis use was associated with a constellation of symptoms and concerns 

affecting every aspect of mental, social and emotional health assessed. Further, the 

prevalence of past-year cannabis use was nearly three times higher among those with 

diagnosed psychiatric conditions such as depression and anxiety disorder compared to non-

users. These results are similar to findings from studies of nationally representative samples 

of older adults in the US, which have reported higher rates of mental health conditions 

including anxiety and depression, more life stressors (e.g., financial or legal problems), 

lower perceived social support and a greater likelihood of binge drinking alcohol, among 

past-year cannabis users compared to non-users (Choi et al., 2016b; Salas-Wright et al., 

2017).

Among all older drivers in the sample, only 0.8% reported using cannabis within 1 h of 

driving. Of the past-year users, 9.3% had driven within one hour of cannabis use in the past 

year and 5.6% had done so in the past 30 days. We found only one other study reporting on 

driving after cannabis use among older adults, a 2004 survey in two regions of Spain in 

which none of the past-year cannabis users aged 50–70 years reported driving under the 

influence of cannabis in the past year, although about 7% reported having been a passenger 

in a vehicle driven by someone under the influence (Alvarez et al., 2007). This study is not 

directly comparable to ours, however, both due to the difference in the time period under 

study as well as the specific question asked.

Past-year cannabis users in our sample were significantly more likely to report having driven 

at least once in the past year when they may have been over the legal blood-alcohol limit 

compared to non-users, similar to the findings of Salas-Wright et al. (2017). Among 

Colorado DUI cases, nearly one-third of blood samples that tested positive for THC, the 

main psychoactive constituent of cannabis, also had elevated blood alcohol concentrations 

(Urfer et al., 2014). In metropolitan France, Martin et al. (2017) found that half of drivers in 

fatal crashes considered to be under the influence of cannabis were also under the influence 
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of alcohol. Past-year cannabis use may be a marker for older adults who are at greater risk of 

driving while impaired by alcohol, and thus for alcohol-related crashes and crash fatalities. 

There may be a potentiating effect of cannabis on alcohol-related crashes. Laboratory testing 

suggests that simultaneous use of alcohol and cannabis produces significantly higher blood 

concentrations of THC than cannabis use alone (Hartman et al., 2015), while studies using a 

driving simulator or driving course showed that the combination of low-dose alcohol and 

cannabis caused more impairment than either drug used alone (Sewell et al., 2009). Recent 

epidemiologic research also indicates that concurrent use of cannabis and alcohol confers a 

positive interaction effect on fatal crash risk and culpability (Chihuri et al., 2017; Li et al., 

2017a).

We found a small but significant positive association between cannabis use and self-reported 

lapses, errors and violations. Differences in risky driving behaviours between drivers who do 

and do not use cannabis could help explain the previously reported increase in crash risk 

associated with cannabis use (Asbridge et al., 2012; Li et al., 2012; Rogeberg and Elvik, 

2016). Greater self-reported anger symptoms in cannabis users may explain the observed 

association of cannabis use with lapses, errors and violations in our sample, since the 

estimate was smaller and no longer statistically significant after adjusting for anger 

symptoms. Frequent cannabis use has been linked to high levels of anger and aggression in 

some studies, but the directionality of the relationship has not been established and other 

studies show contradictory results (Walfish et al., 1990; Ostrowsky, 2011). The data reported 

here cannot establish whether cannabis use is simply correlated with or in fact causes lapses, 

errors and violations. Further study of the interrelationship among cannabis use, anger and 

aggression symptoms and aberrant driving behaviour is needed.

Although the epidemiologic literature has demonstrated an increased crash risk associated 

with cannabis use, with pooled odds ratios of 1.22–2.66 (Asbridge et al., 2012; Li et al., 

2012; Rogeberg and Elvik, 2016), our study did not find a significant association between 

past-year cannabis use and the odds of having a crash or being pulled over or ticketed by 

police. This may reflect that few older drivers in our cohort actually drove immediately after 

use. It is also possible that older drivers may under-report crashes and citations. The DHQ, 

which we used to assess self-reported crashes and citations, has not been validated against 

independent sources of crash data or arrest records. Alternatively, this result may have been 

due to chance given the small numbers of both cannabis users and reported crashes and 

citations. We analysed the “crashes and citations” domain of the Driving Habits 

Questionnaire (Owsley et al., 1999) as a single outcome. Results may have differed had we 

examined crashes and citations separately, although there were few instances of either 

crashes or citations in our sample.

In their comprehensive review, Sewell et al. (2009) reported that cannabis users perceive 

their driving under the influence of cannabis as impaired, which has behavioural 

consequences including decreased driving speed, fewer attempts to overtake, and increased 

“following” distance (the distance between themselves and the car in front of them). Given 

these findings, we conjectured that past-year cannabis users might rate their abilities to drive 

safely differently from non-users. We did find evidence to support this: self-reported abilities 

for safe driving differed significantly between past-year users and non-users. However, the 
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association was largely mediated by differences in anger and anxiety symptoms, similar to 

our findings related to aberrant driving behaviour. Several more recent studies have reported 

that some cannabis users may perceive their driving under the influence of cannabis to be at 

least as safe as their driving when drug-free (Cavazos-Rehg et al., 2018; Green, 2018; Swift 

et al., 2010). Such findings may reflect changing perceptions about risk associated with 

driving while under the influence of cannabis in response to increasing legalization of both 

medical and recreational cannabis.

Our study has several potential limitations. The findings reported here were based on a 

sample of affluent, highly educated older drivers living in metropolitan Denver who were 

recruited through primary care clinics. Further, many potential participants could not be 

reached or were contacted but declined participation. Selection bias may therefore have 

influenced the observed relationship between cannabis and driving behaviours. In addition, 

these results may not be generalizable to other populations or locales. Older drivers of low 

socioeconomic status (SES) may have been less likely to participate because we excluded 

drivers with cars older than the 1996 model year; vehicle age is inversely correlated with 

household income (Richter, 2018). Because cannabis use was inversely associated with 

household income in our study, the true prevalence of past-year use may be higher than we 

estimated. Outcomes were based solely on self-report, using the DBQ and the DHQ. While 

the DBQ has been shown to correlate with actual highway driving (Zhao et al., 2012) as well 

as self-reported crashes (af Wåhlberg et al., 2009), the ability of either instrument to predict 

objectively measured crash risk has not been established. The number of past-year cannabis 

users was relatively small, limiting the study’s power to identify small differences between 

past-year users and non-users. Future studies from LongROAD that include a larger number 

of study sites may address this limitation. Finally, results were based on cross-sectional data 

collected at baseline and reflect associations between simultaneously reported past-year 

cannabis use and current driving behaviours. Hence, as noted above, we cannot determine 

whether the observed associations reflect causal relationships.

5. Conclusions

We found that nearly 10% of Colorado drivers aged 65–79 years reported using cannabis in 

the past year, but less than 1% reported driving immediately after using cannabis. Therefore, 

driving under the influence of cannabis does not appear likely to have an important impact 

on crash rates among older drivers currently. Other risk factors, such as falls (Scott et al., 

2017) or other age-related health conditions (Choi et al., 2012; Classen, 2014; Pomidor, 

2016), may be more appropriate targets for prevention programs at present. However, 

ongoing examination of this issue is warranted since, if the prevalence of cannabis use in 

older adults in the US continues to rise as it did between 2001 and 2014 (Han et al., 2016; 

Hasin et al., 2015; Salas-Wright et al., 2017), driving after cannabis use and driving under 

the influence of cannabis are also likely to increase in this population. Further, past-year 

cannabis users were four times as likely to report having driven when they may have been 

over the legal blood alcohol limit compared with those who had not used cannabis in the 

past year. Thus, even though overall cannabis use is low among older drivers, many of those 

who do use cannabis may be at significantly higher risk of crashes due to concurrent use of 

alcohol. Despite potential risks from both cannabis use and increased driving after drinking, 
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we found no increase in the likelihood of a self-reported crash or police citation in the past 

year with past-year cannabis. However, power for this outcome was limited; re-examination 

in a larger sample is warranted. We found modest associations between cannabis use and 

both self-reported abilities to drive safely and self-reported lapses, errors and violations, 

which may have been mediated by greater anger and/or anxiety symptoms reported by 

cannabis users. This study adds important new information to the very limited data available 

on cannabis use among older drivers and its relationship to driving behaviour. In future 

reports using longitudinally collected data, the LongROAD study will be better able to 

examine the temporal relationship of cannabis use and driving behaviours, tease out the 

effects of mediating variables on this relationship, and investigate changes over time in 

driving behaviours that occur with continuing cannabis use.
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