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This Research Brief used baseline data from the Longitudinal Research on Aging Drivers (LongROAD) study to characterize
marijuana use and its relation to self-reported driving outcomes in older adult drivers. Recent U.S. studies have demonstrated
significant increases in marijuana use among adults ages 65+ over the past decade (Han et al., 2016; Hasin et al., 2015;
Salas-Wright et al., 2017). Here, we describe marijuana use among 598 drivers ages 65-79 in Colorado and its relationship

to risky driving behaviors and adverse outcomes. Of 54 participants (9.0%) who reported marijuana use in the past year,
one-third used it at least weekly. The rate of past-year marijuana use in the Colorado LongROAD cohort was substantially
higher than in recently reported nationally representative surveys, which may be due to national trends showing increasing
use in older adults (Han et al., 2016) and to Colorado’s recent legalization of recreational marijuana (National Conference of
State Legislatures, 2017). In the Colorado LongROAD cohort, older drivers rarely reported marijuana use within one hour of
driving. However, past-year marijuana 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 marijuana in the past year. Despite potential risks from
both marijuana use and increased driving after drinking, there was no increase in the likelihood of having a crash or police
action (e.g., being pulled over) in the past year in this sample of older drivers who reported using marijuana in the past year.

METHODS

This study used baseline data from the LongROAD study
(Li et al., 2017). LongROAD is a multisite (Ann Arbor,
Michigan; Baltimore, Maryland; Cooperstown, New York;
Denver, Colorado; and San Diego, California) prospective
cohort study designed to collect data on the medical,
behavioral, environmental and vehicle technological
factors associated with safe driving in older adults. Study
participants were drivers ages 65-79 at enrollment who
had a valid driver’s license, drove on average at least once
a week using a vehicle of model year 1996 or newer and
had no significant cognitive impairment. For this study,
the sample was limited to participants from the Colorado
study site, which is the only site that collected data on
marijuana use at baseline. Colorado passed a medical
marijuana law in 2000 and subsequently amended the
law in 2012 to allow recreational use of marijuana. Data
were collected from August 2015 through March 2017.

Colorado participants were asked if they had ever used
cannabis, marijuana or hash (referred to hereafter as
“marijuana”); how many times, if any, they had used
marijuana during the past 12 months; if they had driven

a motor vehicle within one hour of using marijuana in
the past year and, if so, how many times in the past 30
days they had driven within one hour of using marijuana.
Participants who reported using marijuana one or more
times within the past 12 months were considered to be
past-year “marijuana users.” We compared them with
participants who reported not using marijuana in the 12
months before the baseline visit (“nonusers”). Participants
were also asked how often they drove even though

they may have been over the legal blood-alcohol limit
(“drinking and driving”), and if they had any crashes

or police actions (i.e., being pulled over, being ticketed
other than for parking violations) in the past year.

Demographic characteristics assessed included age,
gender, race, ethnicity, education, income, employment,
marital status and work for pay, categorized as shown
in Table 1. Health-related characteristics examined
included alcohol use in the past three months, having
four or more alcoholic drinks on one occasion in the
past three months, health-care utilization (self-reported
emergency department visits or hospitalizations;
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health conditions (categorized based on organ system,
excluding conditions affecting fewer than 5% of
participants); Patient-Reported Outcomes Measurement
Information System (PROMIS) measures of social,
mental and cognitive health; and cognitive function
based on the Telephone Interview for Cognitive Status
(TICS) (with lower scores indicating poorer cognitive
function). PROMIS measures were scored using PROMIS
(HealthMeasures, 2017) and American Psychiatric
Association guidelines for the specific PROMIS survey
items (American Psychiatric Association, 2013), with higher
scores indicating more of the symptoms or condition.

For analysis, we examined distributions of driver
characteristics among past-year marijuana users and
nonusers, calculating crude (unadjusted) prevalence
ratios (PRs), 95% confidence intervals (Cl) and p-values,
using log-binomial regression, for past-year marijuana
use. We estimated adjusted odds ratios (ORs) and
corresponding 95% Cls for associations between past-
year marijuana use versus nonuse and the adverse
driving outcomes of (@) drinking and driving and (b)
self-reported crashes/police actions, using logistic
regression models. We assessed sociodemographic
and health variables as potential confounders for each
of these adverse driving outcomes. Final multivariable
models included only variables that were associated
with both the selected outcome and marijuana use

in our data and that changed the effect estimates by
10% or more. Results are reported as odds ratios at an
alpha level of 0.05 for testing statistical significance.

RESULTS

The Colorado site enrolled 600 participants for

the LongROAD study, of whom the majority were
married, retired, of white race and non-Hispanic
ethnicity; earned at least $80,000 per year and had
at least a bachelor’s degree. Fifty-one percent were
female and the mean age was 70.6 years (sd=4.1).

Among Colorado participants, 598 (99.7%) provided data
on marijuana use and 244 (40.7%) reported having used
marijuana at some point in their life. Fifty-four participants
(9.0%) reported use in the past year, of whom 27 (50.0%)
used marijuana less than once a month, nine (16.7%) one
to three times per month, 11 (20.4%) one to five times per
week, and seven (13.0%) more than once per day. Only five
participants (0.8%) reported having used marijuana within
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one hour of driving in the past year, while three (0.5%)
had used it within one hour of driving in the past 30 days.

Table 1shows demographic and health characteristics of
older drivers who had and had not used marijuana within
the past year. Compared with older drivers who had not
used marijuana in the past year, past-year marijuana
users were younger and less highly educated and had

a lower household income but otherwise had similar
sociodemographic characteristics. Past-year marijuana
users were more likely to report alcohol use in the past
three months and to have been diagnosed with a mental
health condition (e.g., depression or anxiety disorder).
None of the past-year users had been diagnosed with
substance abuse/alcohol dependency. Distributions of
other health conditions were similar between groups.

All measures of mental, emotional, social and cognitive
health, including depression, anxiety, anger, social
isolation, lack of emotional support, concerns about
cognitive health and measured cognitive status were
worse in past-year marijuana users. For example, they
were about six times as likely to report moderate to
severe anxiety and nearly twice as likely as nonusers to
report having no to slight emotional support (Table 1).

Table 2 shows the relationship between past-year
marijuana use and adverse driving outcomes. Compared
with older drivers who had not used marijuana in the past
year, past-year marijuana users were more likely to report
drinking and driving (OR = 3.56; 95% Cl: 1.93, 6.55). The
odds of self-reported drinking and driving among past-
year marijuana users were four times as high as among
nonusers after accounting for other differences between
groups (adjusted OR=4.08; 95% ClI: 2.02, 8.22). However,
marijuana use in the past year was not associated with
significantly increased odds of self-reported involvement
in a crash or police citation in the past year compared
with nonusers after accounting for other differences
between groups (adjusted OR=1.36; 95% CI: 0.70, 2.66).

DISCUSSION

Lifetime marijuana use was common among this group
of Colorado drivers ages 65-79, but only 9% reported
having used marijuana in the past year, and very few
reported using marijuana within one hour of driving.
Among past-year users, half used marijuana less than
once a month, but one-third used it at least once a week.
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Prevalence of past-year marijuana use among older drivers
in the LongROAD cohort was substantially higher than in
recently reported nationally representative surveys. For
example, Choi et al. (2016), in the National Epidemiologic
Survey on Alcohol and Related Conditions, found only
1.65% of respondents ages 65+ reported past-year use

in 2012-2013. In the National Survey on Drug Use and
Health, past-year use in persons ages 65+ was reported
to be 1.4% in 2012-2013 (Han et al., 2016) and 2.1% in

2014 (Salas-Wright et al., 2017). Salas-Wright et al. (2017)
reported that marijuana users ages 65+ were more likely
to be male, African-American, and divorced or separated,
and less likely to have no more than a high school degree
relative to college graduates (Salas-Wright et al., 2017).

In our sample, 89% of participants were white, 63% were
married and 82% had at least a college degree; hence,

a lower rather than higher rate of marijuana use would
have been expected based on risk factors reported by
Salas-Wright et al. (2017). Several factors could explain
the higher rate of use in our sample. We collected our
data more recently than these other studies. Han et al.
(2016) reported a 250% relative increase in cannabis use
between 2006/2007 and 2012/2013, and that upward
trend is likely to have continued. Further, Colorado is

one of the few U.S. states to have legalized recreational
marijuana (National Conference of State Legislatures,
2017). This may have resulted either in more older adults
in Colorado using marijuana, or a greater proportion being
willing to report their use, than those living in other states.

Past-year marijuana users demonstrated a constellation

of mental health-related diagnoses and problems
affecting nearly every aspect of mental, social and
emotional health assessed. Perhaps surprisingly, none

of the past-year marijuana users in our study reported
having been diagnosed with a substance abuse disorder
or alcohol dependency, whereas having other mental
health conditions among marijuana users was nearly three
times as common as among nonusers. Ours is not the first
study to report higher rates of mental health conditions

or symptoms among older marijuana users. Choi et al.
(2016), in a nationally representative sample of adults ages
50+, similarly found high rates of mental health conditions,
as well as more life stressors and lower perceived social
support, among marijuana users. Han et al. (2016) found
that, among persons ages 50+, past-year use of tobacco,
alcohol or illicit drugs increased the odds for reporting
past-year cannabis use, as did a history of mental health

treatment. Using the same survey, but limited to those
ages 65+, Salas-Wright et al. (2017) found that past-year
marijuana users were more likely to binge-drink alcohol,
use illicit drugs, sell drugs, steal and have been arrested.
They were also three times as likely to report past-year
anxiety and nearly twice as likely to report depression.

Less than 1% of older drivers in our study reported having
driven within one hour of using marijuana at any time

in the past year. To our knowledge, there are no other
U.S. data reporting driving behavior among older adults
after marijuana use, and further evaluation is warranted.
There are few data with which to compare these findings.
Alvarez et al. (2007) surveyed people selected from

a representative sample of households in two regions

of Spain. Among persons ages 50-70, an estimated

0% reported driving under the influence of cannabis,
although 7% reported being a passenger in a vehicle
driven by someone under the influence (on a mean of
two days in the past year). Both Alvarez et al. (2007) and
our study thus suggest that self-reported driving while
impaired with marijuana is rare among older drivers.

Marijuana has been shown to impair cognition (e.g.,
attention, vigilance, perception of speed) and driving
performance (Sewell et al., 2009; Kelly et al., 2004).

In general, the higher the estimated concentration of
tetrahydrocannabinol (THC) in the blood, the greater

the driving impairment, although more frequent users
show less impairment than infrequent users at the same
concentration, presumably because of physiological
tolerance or learned compensatory behavior. However,
tolerance in older adults specifically has not been examined
and may apply differently than in young or middle-aged
adults. Reviews of epidemiologic studies of crash risk have
shown conflicting results, with some showing increased risk
and others no increased risk with marijuana use (Asbridge
et al., 2012; Compton & Berning, 2015; Elvik, 2013; Kelly et
al., 2004; Li et al., 2012; Sewell et al., 2009), although none
of the included studies focused solely or primarily on older
adults. Finally, an analysis of Fatality Analysis Reporting
System (FARS) data from 1992-2009 demonstrated no
increase in prevalence of cannabinoids among drivers
involved in fatal crashes or in fatally injured drivers in
Colorado after medical marijuana laws were passed, once
frequency of testing after crashes and national trends in
use were taken into account (Masten et al., 2013). In our
study, past-year marijuana use was not associated with
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any increase in risk of having a crash or being pulled over
or ticketed by police. The lack of association with crash
risk is consistent with some previous studies but may also
reflect the small number of marijuana users examined

or the fact that older drivers in the LongROAD cohort
rarely reported driving immediately after marijuana use.

Of concern, marijuana users were significantly more
likely to report driving when they may be over the legal
blood-alcohol limit. Salas-Wright et al. (2017) similarly
found significantly high risk for driving under the
influence of alcohol among past-year marijuana users
compared with nonusers. Even though marijuana users
may not report driving while impaired by marijuana,
such use may be a marker for older adults who are at
greater risk for driving while impaired by alcohol and
thus for alcohol-related crashes and crash fatalities.
Further, laboratory study suggests that simultaneous

use of alcohol and cannabis produces significantly higher
blood concentrations of cannabis’s main psychoactive
constituent, A°-tetrahydrocannabinol (THC), than cannabis
use alone (Hartman et al., 2015). Additional study is
needed regarding driving behavior related to use of
marijuana and alcohol as well as medications that can
affect cognition such as opioids and benzodiazepines.

The findings reported here were based on a sample

of affluent, highly educated older drivers living in
Colorado; these results may not be generalizable to other
populations or locales. Further, results were based solely
on self-reporting. In addition, the number of past-year
marijuana users was relatively small, limiting the study’s
power to identify small differences between past-year
users and nonusers. Despite these limitations, the study
adds important new information to the very limited data
available on marijuana use among older drivers and its
relationship to driving. In future years, multiple sites
participating in the LongROAD study plan to collect
data on marijuana use, which will provide a larger, more
diverse sample from which to draw conclusions about
its effect on driving behavior and driving safety.
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Table 1. Characteristics of older drivers who reported using marijuana* in the past 12 months
compared with older drivers who did not (N= 598)

Marijuana Use Past

Variable Year Crude PR 95% Cl
Yes (n=54) No (n=544)

Age Group 65-69 32 (59.26) 230 (42.28) 1 REF
70-74 17 (31.48) 201(36.95) 0.64 0.36,1.12
75-79 5(9.26) 113 (20.77) 0.35 0.14,0.87

Gender n (%) Male 27 (50.0) 263 (48.3) 1 REF
Female 27 (50.0) 281(51.7) 0.94 0.57,1.57

Race n (%) White/Caucasian 50 (94.3) 481(89.2) 1 REF
Non-white 3(5.7) 58 (10.8) 0.52 0.17,1.62

Ethnicity n (%) Non-Hispanic/ Latino 50 (96.1) 505 (94.9) 1 REF
Hispanic/Latino 2(3.9) 27 (50 0.77 0.20, 2.99

Highest Level of Education Master’s, professional, doctoral degree 18 (33.3) 256 (47.6) 1 REF

) 672 Bachelor’s degree 20 (37.0) 125 (23.2) 210 115, 3.84
Less than bachelor’s degree 16 (29.7) 157 (29.2) 1.41 0.74, 2.69

Total Household Income Past IkIToX0leloNeIgslo)e:] 34 (66.7) 420 (79.6) 1 REF

Year n (%) Less than $50,000 17(33.3) 108 (20.4) 182 105,314

Marital Status n (%) Married/living With partner 36 (67.9) 367 (69.1) 1 REF
Never married, separated, divorced, 17 (32.1) 164 (30.9) 1.05 0.61,1.82
widowed

Work For Pay Past Month No 33 (61.1) 374 (68.9) 1 REF

n (%) Yes 21(38.9) 169 (31.1) 1.36 0.81,2.29

Emergency Department Visits BN 38 (70.4) 406 (75.3) 1 REF

n (%) At least one 16 (29.6) 133 (24.7) 1.25 072,218

Hospital Stays n (%) None 44 (81.5) 463 (85.0) 1 REF
At least one 10 (18.5) 81(14.9) 127 0.66, 2.42

Alcohol Use Past 3 Months None 7 (12.9) 167 (30.7) 1 REF

n (%) Any 47 (87.0) 377 (69.3) 2.76 1.27,5.98

Had 4+ Drinks on One No 45 (83.3) 492 (90.4) 1 REF

Occasion Past 3 Months n (%) ves 9(16.7) 52 (9.6) 176 091, 3.42

Any Diagnosed Health Cancer 19 (35.2) 173 (31.8) 115 0.67,1.95

CONCItions (CAIEGONES) SN (). IcNmmpaeap 30 (55.6) 321(59.0) 0.88 053,147
Mental healthf 28 (51.9) 136 (25.0) 2.85 172,47
Metabolic 17 (31.5) 163 (30.0) 1.07 0.62,1.84
Musculoskeletal 44 (81.5) 413 (75.9) 1.36 0.70, 2.63
Neurologic 22 (40.7) 237 (43.6) 0.90 0.54,1.51
Respiratory 9 (16.7) 91(16.7) 1.00 0.50, 1.97
Vision 28 (51.9) 279 (51.3) 1.02 0.61,1.70

Depression (T-score levels) None to slight (T-score < 55) 48 (88.8) 516 (94.9) 1 REF

n (%) Mild (T-score 55.0-59.9) 3(5.6) 25(4.6) 1.26 0.42,3.79
Moderate to severe (T-score 60.0 +) 3(5.6) 3(0.5) 5.88 2.52,13.67

PR = Prevalence Ratio; sd = standard deviation

* “Marijuana” includes marijuana, cannabis or hash

+ Only conditions affecting at least 5% of older drivers in the cohort are shown.
 Excludes substance abuse/alcohol dependency
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Table 1. (Continued)

Marijuana Use Past

Variable Year Crude PR 95% Cl
Yes (n=54) No (n=544)

Anger (T-Score levels) n (%) None to slight (T- score < 55) 48 (88.9) 525 (96.5) 1 REF
Mild (T-score 55.0-59.9) 4. (7.4) 12 (2.2) 2.98 1.22,7.27
Moderate to severe (T-score 60.0 +) 2(3.7) 7(1.3) 2.65 0.76,9.28
Emotional Support (T-Score Moderate to high (T-score 60.0 +) 18 (33.3) 247 (45.4) 1 REF
Levels) n (%) Mild (T-score 55.0-59.9) 3(56) 58 (10.7) 072 0.22,2.38
None to slight (T-score < 55) 33 (61.1) 239 (43.9) 1.79 1.03, 3.09
Social Isolation (T-Score None to slight (T- score < 55) 50 (92.6) 529 (97.2) 1 REF
Levels) n (%) Mild (T-score 55.0-59.9) 237 1222 165 0.45,6.13
Moderate to severe (T-score 60.0 +) 2(3.7) 3(0.6) 4.63 1.53,14.00

Applied Cognition: General 32.37 (5.28) 30.87 (4.80) 1.05 1.01,11
Concerns (T -Score) mean (sd)

Telephone Indicator Cognitive 8.78 (0.50) 8.89 (0.33) OI55) 0.33,0.90
Status (range 1-10) mean (sd)

PR = Prevalence Ratio; sd = standard deviation

* “Marijuana” includes marijuana, cannabis or hash

+ Only conditions affecting at least 5% of older drivers in the cohort are shown.
 Excludes substance abuse/alcohol dependency

Table 2. Association between marijuana* use in the past 12 months and 1) past-year drinking and driving and 2)
past-year crash or police action (N= 598)

Past-Year No Past-Year . _ :
Variable Marijuana Use Marijuana Use Crude Odds Ratio Adjusted Odds Ratio

(95% CI) (95% CI)
n=54 (%) n=544 (%)

Any Drinking and Driving in 16 (29.6) 64 (11.8)
Past Year (Yes vs. No)

Any Crash or Police Action in 14 (25.9) 136 (25.0) 110 (0.58, 2.09) 1.361 (0.70, 2.66)

3.24 (1.71, 6.16) 4.08% (2.02, 8.22)

Past Year (Yes vs. No)

* “Marijuana” includes marijuana, cannabis or hash

t Adjusted for household income and cognitive function (TICS)
1 Adjusted for education level and anger symptoms



