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Introduction: Prescription opioid use and driving is a public health concern given the risks
associated with drugged driving, but the issue remains under-studied. We examined the prevalence
and correlates of driving after taking prescription opioids (DAPO) among adults seeking emergency
department (ED) treatment.

Methods: Participants (aged 25-60) seeking ED care at a Level | trauma center completed a
computerized survey. Validated instruments measured prescription opioid use, driving behaviors,
and risky driving. Patients who reported past three-month prescription opioid use and drove at least
twice weekly were administered an extended study survey measuring DAPO, depression, pain, and
substance use.

Results: Among participants completing the screening survey (n = 756; mean age = 42.8 [standard
deviation {SD} =10.4]), 37.8% reported past three-month prescription opioid use (30.8% of whom used
daily), and 14.7% reported past three-month DAPO. Of screened participants, 22.5% (n = 170) were
eligible for the extended study survey. Unadjusted analyses demonstrated that participants reporting
DAPO were more likely to use opioids daily (51.1% vs 15.9%) and had higher rates of opioid misuse
(mean Current Opioid Misuse Measure score 3.4 [SD = 3.8] vs 1.1 [SD = 2.1]) chronic pain (80.7%

vs 42.7%), and driving after marijuana or alcohol use (mean intoxicated driving score 2.1 [SD = 1.3]

vs 0.3 [SD = 0.8]) compared to patients not reporting DAPO (all p<0.001). Adjusting for age, gender,
employment, and insurance in a logistic regression model, participants reporting DAPO were more likely
to report a chronic pain diagnosis (odds ratio [OR] = 3.77, 95% confidence interval [Cl], 1.55-9.17), daily
opioid use (OR = 3.81, 95% Cl, 1.64-8.85), and higher levels of intoxicated driving (OR = 1.62, 95% Cl,
1.07-2.45). Alcohol and marijuana use, depression, and opioid misuse were not associated with DAPO in
adjusted analyses.

Conclusion: Nearly one in six adult patients seeking ED care reported DAPO. The ED may be
an important site for interventions addressing opioid-related drugged driving. [West J Emerg Med.
2020;21(4)830-839.]
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INTRODUCTION

Motor vehicle collisions (MVC) are a leading cause of
death in the United States (US) (37,133 roadway fatalities
in 2017)," and are estimated to cost more than $41 billion
annually.? Since the increases in opioid pain reliever
prescribing throughout the 1990s,? the proportion of fatally
injured drivers testing positive for prescription opioids has
increased sevenfold.* Despite improved prescribing practices
in response to the ongoing opioid overdose crisis, US opioid
prescribing rates remain threefold higher than they were in
1999.5 This highlights the need for more research into driving
under the influence of opioids, including determining the rates
and correlates of contemporaneous driving and opioid use.
Such data would better inform road safety efforts in this area,
which lag behind those addressing alcohol-impaired driving
(e.g., developing roadside screening assays).®

Opioids are associated with a dose-dependent diminution
in motor and sensory function in human studies,” where
experiments in healthy volunteers have demonstrated
deleterious effects of opioids on the neurocognitive and
psychomotor functions requisite for safe motor vehicle
operation (e.g., logical reasoning, reaction time, eye-hand
coordination).® While older studies of driving behavior among
patients on chronic, stable. opioid regimens largely affirmed
the notion that opioid medications did not dynamically impair
driving ability,”'? few of these studies measured real-world
driving, and may not have accounted for the entire breadth of
cognitive and motor skills necessary to drive safely."* Further,
the relevance of prior research supporting the safety of driving
after taking prescription opioids (DAPO) has been limited
by a focus on patients being treated for cancer or opioid use
disorders,'*" reliance on historical controls, small samples
of opioid users,'"® and methodological concerns (e.g., lack
of blinding, or using purely psychological tests to estimate
driving aptitude).'*!” Indeed, as noted in a review by Gjerde
et al,” unlike prior epidemiological studies, those performed
after 1998 in most cases (17 of 25 identified) did identify a
significant association between opioid use and MVC risk.

Given the dramatic increase in the rates of opioid
prescribing to treat chronic non-cancer pain®' and the
prevalence of opioid use disorders,* there is a need to revisit
the risks associated with DAPO. More recent epidemiological
studies have cast doubt on the safety of driving after taking
prescription opioids, linking both MVC risk to the initiation of
prescription opioids,?*** and higher prescribed opioid dosages
to road traffic injuries.” Further, while co-occurring use with
alcohol and other drugs (e.g., cannabis) is common among
fatally injured drivers testing positive for opioid analgesics,*
there are few published data on the relationships between
DAPO, other drugged driving, and driving under the influence
of alcohol (DUI) in ambulatory samples.

Emergency providers must be equipped to provide
informed advice to patients using opioids about the safety

Population Health Research Capsule

What do we already know about this issue?
Drugged driving crashes are a serious public
health concern, but the relationship between
driving and prescription opioid use is poorly
understood.

What was the research question?
What is the prevalence of adult ED patients
driving after prescription opioid use?

What was the major finding of the study?
Nearly I in 6 adult ED patients reported
driving after taking prescription opioids in the
past 3 months.

How does this improve population health?
Understanding the prevalence and risks of
prescription opioid drugged driving could help
emergency physicians better identify high-risk
patients for interventions.

of such tasks as motor vehicle operation, and are frequently
charged with assessing patients for the presence of risky
opioid use. While emergency physicians (EP) are responsible
for only 4% of all opioid prescriptions written annually in the
US, approximately 20% of all emergency department (ED)
prescriptions are for opioid analgesics.?® Because persons
with chronic non-cancer pain and other painful conditions
often require urgent or unscheduled care,”’?* the ED may

be an opportune site for studying rates and correlates of
DAPO. Understanding the risks of DAPO may better allow
ED care providers to present informed advice to patients
about the safety of prescribed opioid analgesics, and better
equip them to screen patients for risky opioid use and driving
behaviors. However, few studies on driving behaviors

among patients taking prescription opioids have been
conducted in this setting. Greater understanding regarding
the prevalence of DAPO among ED populations—and its
associated predictors—could advance the ability of emergency
care providers to screen for dangerous opioid use, provide
counseling and/or interventions to reduce DAPO, and assess
the need for treatment referral in patients with suspected
opioid use disorders.

In this study, we determined the prevalence of prescription
opioid use and driving after prescription opioid behavior (and
their demographic correlates) in a screening sample of adults
ages 25-60 seeking ED care, then examined the predictors of
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DAPO in the subset of patients who both reported prescription
opioid use and drove regularly (at least twice per week). We
hypothesized that adult ED patients who reported DAPO
would be more likely to misuse these prescription opioids,
have associated mental health and substance use problems,
and engage in other risky driving (including driving after
alcohol or marijuana use).

METHODS
Study Design

We conducted a cross-sectional analysis of prescription
opioid use and driving behaviors among adult patients seeking
emergency department care as part of the Health Behaviors
and Prescription Opioids Study (HBPOS). The University
of Michigan Institutional Review Board approved the study
protocol, and a Certificate of Confidentiality was obtained
from the National Institutes of Health.

Study Setting and Population

Patients were recruited from the University of Michigan
Health System ED, a Level I trauma center located in
Washtenaw County (median household income $62,484,
74.4% white), with an annual ED patient census of ~85,000
adult patients.*

Study Protocol

Study participants were recruited seven days a week
(excluding holidays) between September 22, 2016—February
1, 2017, by trained research assistants (RA), between the
hours of 9 am and 10 pm. Potentially eligible participants
were identified using electronic patient tracking logs, and
approached for screening in private treatment rooms. Because
both adolescents/young adults and elderly patients may differ
in their risky driving behaviors, the sample was limited to
adults aged 25-60.

We excluded patients from screening if they were
cognitively impaired by intoxication, illness, or injury; lacked
adequate command of English; were in police or corrections
custody; were presenting for evaluation and treatment of
sexual assault or suicidal ideation; were classified by ED staff
as a Level I trauma; or required special precautions due to the
risk of infectious disease exposure. Patients reporting a history
of schizophrenia were excluded from the survey due to both
a concern about their ability to provide adequate informed
consent and the degree of psychosocial needs that such
patients often require during their ED visit, which precludes
adequate time for completion of all study procedures. When
there was concern with the capacity of patients with other
psychiatric diagnoses (e.g., depression or bipolar disorder) or
cognitive impairment to provide informed consent, the RA
administered a Mini-Mental Status Exam.

RAs obtained verbal informed consent for the screening
survey, which was completed by the participant on a

computerized tablet. Participants were remunerated with a gift
worth ~$1.00 (e.g., Sudoku booklets). Patients completing

the screening survey were eligible for the extended survey if
they reported any past three-month prescription opioid use,

and drove at least twice per week in the prior three months.
Survey participants completing the extended survey provided
written consent. All surveys were administered privately (i.e.,
family/friends were not allowed to see questions) using tablet
computers, and paused as required for medical care. Participants
were remunerated $20 cash for completing the extended survey.
All patients were given a community resource brochure with
local mental health and substance use resources.

Measurements
Driving After Prescription Opioids (DAPO)

The main outcome variable, driving after prescription
opioids (DAPO), was determined by any affirmative response
to the question, “In the past three months, how many times did
you drive after taking opioid pain medications?”

Demographics

We obtained sociodemographics (eg, age, gender, race,
employment/school status, disability, and insurance coverage)
using self-report measures. Race was dichotomized as White
vs non-White for analysis. Employed/school was coded
as positive for participants reporting full-time or part-time
employment or being a student when queried about current
employment status; disability was determined by the selection
of the response “Unemployed, disabled” within the same
measure. Private insurance included positive responses to
either having private insurance (yes/no) or group insurance
(yes/no).

Opioid Use

We defined daily opioid use as a response of “Daily or
almost daily” to the question, “In the past three months, how
often have you used opioid pain medications (For example:
Vicodin, Codeine, OxyContin, morphine, oxycodone,
hydrocodone, methadone, hydromorphone, meperidine,
fentanyl, or Norco)?” Opioid misuse behaviors were measured
by the sum of eight items from the Current Opioid Misuse
Measure (COMM), a validated scale.’!

Risky Driving Behaviors and Consequences

For the purposes of this study, we constructed composite
risky driving (eg, speeding, tailgating) and intoxicated driving
(alcohol and marijuana) scores by summing the responses
of 16- and 7-question subsets, respectively, of the Risky
Driving Survey.*? Responses were on a five-point Likert
scale (1-Never, 2-Rarely, 3-Sometimes, 4-Often, 5-Always).
Driving under the influence of opioids was determined by an
affirmative answer to the question, “In the past 30 days, how
often have you driven while you were feeling the effects of
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opioid pain medications, either alone or with alcohol, other
drugs, and/or medications?” Patients’ plans to drive after
prescription opioids in the next three months were measured
on a 10-point Likert scale (from “Not very likely” to “Very
likely), and were dichotomized as either “Less likely” (<5) or
“More likely” (>6).

Depression and Chronic Pain

We determined depression severity using the Patient
Health Questionnaire-9 (PHQ-9),* a 27-point scale where
higher scores indicate greater frequency of depressive symp-
toms. Chronic pain was assessed with the question, “Have you
been told by a doctor that you have chronic pain (Yes/No)?”

Alcohol and Marijuana Use

We measured alcohol and marijuana use by summing
numerically coded responses to the National Institute on
Drug Abuse and the Alcohol, Smoking and Substance Use
Involvement Screening Tests (NIDA-ASSIST).343

Data Analysis

We performed statistical analyses using SAS 9.4 (SAS
Institute, Cary, NC). First, we examined data from the
screening survey to determine the prevalence of DAPO
among the general adult ED population, and calculated
descriptive statistics for this sample. Second, we examined
DAPO among the subset of screening participants who
received the extended study survey (ie, those who reported
past three-month opioid use and twice-weekly driving).
We limited the analysis of factors associated with DAPO
to those taking the extended study survey because many of
the measures of interest (e.g., high-risk driving behavior,
substance use) were only measured in that subsample.
We conducted bivariate comparisons between those who
did and did not endorse DAPO among respondents to
the extended study survey using z-tests for continuous
variables and y* tests for categorical data. Third, adjusted
comparisons between participants with and without DAPO
were modeled using logistic regression. We added variables
to the logistic regression model sequentially, beginning first
with demographics, and then substance use, depression,
and chronic pain; and, finally, driving behaviors. The
determination of predictor variables in the adjusted analysis
was based on both theoretical considerations and parsimony
(given the relatively small study sample).

RESULTS
Rate of Driving After Prescription Opioids Among the
Screening Sample of Adult Patients Seeking Emergency
Treatment

The recruitment flowchart is shown in Figure. A total of
1111 ED patients ages 25-60 were approached; 756 (68.0%) of
these patients completed the screening survey, of whom 170

(22.5%) were eligible and agreed to be enrolled in the extended
study survey, providing complete data on key variables.
Overall, the screening sample (n = 756) had a mean age
of 42.8 (standard deviation [SD] = 10.4), was 61.4% female,
74.5% White, and 25.1% low income (<$20,000/year). Among
screened participants, 37.8% reported past three-month
prescription opioid use (30.8% of whom reported daily use)
and 14.7% reported past three-month DAPO. Among those
reporting driving after taking opioids, 53.2% reported that
they had also been driving under the influence of opioids, and
35.1% reported that they planned to continue driving after
taking prescription opioids in the subsequent six months.

Extended Study Survey Analysis

Among screened participants, 22.5% (n = 170) met the
study criteria of past three-month prescription opioid use and
regular driving (i.e., at least twice weekly) and completed the
extended study survey. The remainder of reported analyses are
on this subsample of participants.

Unadjusted Analysis

The bivariate analysis of DAPO and its predictors is
shown in Table 1. Participants reporting DAPO were more
likely than those not reporting DAPO to use opioids daily
(51.1% vs 15.9%), have higher levels of opioid misuse (mean
COMM score 3.4 [SD =3.8] vs 1.1 [SD = 2.1]), and have
higher rates of chronic pain (80.7% vs 42.7%; all p<0.001).
Further, participants endorsing DAPO demonstrated higher
rates of other impaired driving behaviors (e.g., driving after
marijuana or alcohol use): the mean intoxicated driving score
for those reporting DAPO was 2.1 [SD = 1.3], compared with
0.3 [SD = 0.8]) among those not reporting DAPO.

Logistic Regression Model

Logistic regression results are shown in Table 2.
Addition of the substance use, depression, and chronic pain
variables substantially improved model fit (Model 2; p <
0.001) relative to the demographics-only model, and addition
of the driving and opioid use characteristics substantially
improved fit (Model 3; p < 0.001) relative to the second
model. The final model (Model 3) had an area under the
receiver operator characteristic curve of 0.82, indicating
good model discrimination. Adjusting for age, gender,
employment, and insurance, patients reporting DAPO were
more likely to disclose a prior diagnosis of chronic pain
(odds ratio [OR] = 3.77, [95% confidence interval {CI},
1.55-9.17), daily opioid use (OR =3.81, 95% ClI, 1.64-8.85),
and greater frequency of intoxicated driving (OR = 1.62,
95% CI, 1.07-2.45) compared to the non-DAPO group.
Depression, alcohol use, marijuana use, and prescription
opioid misuse were not associated with DAPO in the
adjusted model, nor were there any significant associations
with sociodemographic covariates.
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25-60 years old patients approached
during recruitment shifts
N=1111
Refused
N=355 (32.0%)
N=96 (too ill, tired, or weak) P
N=50 (too much pain/too stressed) -
N=30 (does not want to be involved in
reseach study, no time)
N=166 (no interest)
N=13 (other)
A
Screened

N=756 (68.0%)

Not Eligible
N=536 (70.9%)

\/

\/

Eligible
N=220 (29.1%)

-~ Missed
Refused = N=2 (0.9%)
N=37 (16.8%)
N=3 (concerned with confidentiality)
N=9 (survey was too long) <
N=3 (too ill, tired, or weak)
N=6 (in too much pain)
N=3 (does not want to be involved in Excluded
research study, no time) N=11 (5.0%)
N=4 (does not want to release driving history) -~
N=4 (no interest) "| N=3 (asleep, unable to wake up)
N=5 (other) N=3 (other)
N=5 (missing data on key variables)

\/

Extended Study Survey

N=170 (77.3%)

Figure. Health behaviors and prescription opioids study (HBPOS) recruitment flowchart (September 22, 2016-February 1, 2017).

DISCUSSION DAPO during the prior three months. Among regular drivers,
To our knowledge, this is the first study of DAPO those who reported DAPO were more likely to also report
prevalence and its relationship to other substance use and driving after marijuana and alcohol use, highlighting this as a
risky driving behaviors in an ED sample. Nearly one in particularly high-risk sample of drivers. Over a third of those

six adults surveyed during the enrollment period reported reporting DAPO reported future plans to drive after taking
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Table 1. Bivariate analysis examining participants engaged in driving after taking prescription opioids (DAPQO) compared with those not

engaged in DAPO among the extended study sample (n = 170).

DAPO (n = 88) No DAPO (n = 82) All (n =170)

Sociodemographics

Aget 43.1(10.2) 42.6 (9.0) 42.8 (9.6)

Female gender* 50 (56.8) 58 (70.7) 108 (63.5)

White race 71 (80.7) 17 (78.1) 135 (79.4)

Employed/in school* 42 (47.7) 55 (67.1) 97 (57.1)

Disabled 27 (30.7) 22 (26.8) 49 (28.8)

Private insurance* 41 (46.6) 52 (63.4) 93 (54.7)
Prescription opioid use

Daily opioid use*** 45 (51.1) 13 (15.9) 58 (34.1)

Total COMM score*** 3.4 (3.8) 1.1 (2.1) 2.3 (3.3)
Risky driving/consequences

SIntoxicated driving score*** 2.1 (4.0) .3(0.8) 1.25 (3.0)

'Risky driving score 7 (6.9) 5.1 (6.0) 5.9 (6.5)
Depression and chronic pain

Total PHQ-9 score*™* 9.7 (5.9) 7.0 (5.3) 8.4 (5.8)

Chronic pain (n, %)*** 72 (80.7) 35 (42.7) 106 (62.4)
Substance use

Total ASSIST alcohol 4 (8.6) 4.4 (6.7) 4.9 (7.7)

Total ASSIST marijuana** 4(1.7) 1.7 (3.9) 3.1(5.9)

1 —4-3 —
nmissin_g_1’ r-]missin_ _3' ) Lo
TContinuous variables listed as mean, standard deviation.
*Categorical variables listed as n, %.

*p<0.05; **p<0.01; ***p<0.001.

COMM, Current Opioid Misuse Measure; PHQ-9, Patient Health Questionnaire-9; ASSIST, National Institute on Drug Abuse and the

Alcohol, Smoking and Substance Use Involvement Screening Tests.

opioids, suggesting a substantial need for prevention efforts
among this group.

Among our screening cohort of adults ages 25-60
seeking ED care, 37.8% of participants reported past three-
month prescription opioid use (medical use or misuse).
While direct comparisons between our study sample
and other ED populations are difficult given the dearth
of published data, this is in contrast to the 37.8% (note:
coincidentally identical value) past 12-month prevalence of
prescription opioids among respondents to the 2015 National
Survey on Drug Use and Health; the latter includes only non-
institutionalized, civilian adults, and may reflect a lower risk
population than do ED samples.*® In light of the persistently
elevated rates of both US opioid prescribing and opioid-
related deaths®” — and considering prescription opioids’ abuse
potential and associated overdose risk — the prevalence in
this study illustrates the ongoing significance of prescription
opioid use for emergency care providers. Further, because
patients with complications from opioid use disorders

frequently access EDs for care, the ED may be an ideal
venue in which to provide interventions aimed at reducing
opioid-related harms (e.g., overdose).*®

Our findings suggest that DAPO is prevalent among
adult ED patients, with 14.7% of study participants reporting
driving after prescription opioids. Further, a majority of
those in the DAPO group also reported driving while under
the effects of these drugs, and more than a third of these
individuals planned on driving after taking opioids in the
future. While we are not aware of any analogous published
data on the prevalence of DAPO among adult ED patients
in the same age range, a study of 586 emerging adults (ages
18-25) seeking ED care demonstrated that 24% of surveyed
participants reported past 12-month drugged driving, 19% of
whom reported DAPO.?* In the 2013-2014 National Roadside
Survey, 7.5% of drivers (ages 16 years and older) reported
past two-day use of prescription opioids.*’ Our study was not
sufficiently powered to reveal more definitive relationships
between DAPO and MVC outcomes (only two crashes were
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Table 2. Logistic regression models predicting driving after taking prescription opioids in the study population (n = 167%).

Model 1 (OR, 95% CI)

Model 2 (OR, 95% Cl)

Model 3 (OR, 95% CI)

AUC
-2 Log L
Chi-square (p < 0.05)
Demographics
Age
Female gender
Employed (full/part) or student
Private insurance
Depression, chronic pain, substance use
PHQ-9 (total score)
Chronic pain
ASSIST alcohol (total score)

0.65
218.2

1.00 (0.96, 1.03)
0.52 (0.26, 1.04)
0.49 (0.25, 0.95)
0.60 (0.30, 1.17)

0.77
193.7

2 vs 1: p=0.00006 (DF=4)

1.01 (0.97, 1.06)
0.54 (0.25, 1.18)
0.89 (0.40, 1.94)
0.86 (0.41, 1.80)

1.07 (1.01, 1.15)
3.76 (1.70, 8.30)
1.01 (0.95, 1.06)

0.82
168.5

3 vs. 2: p=0.00001 (DF=3)

1.02 (0.97, 1.06)
0.60 (0.25, 1.45)
0.89 (0.38, 2.10)
1.10 (0.48, 2.53)

1.02 (0.95, 1.10
3.77 (1.55,9.17
0.98 (0.92, 1.05

ASSIST marijuana (total score)
Opioid use and driving behaviors

COMM score (total score)

Daily opioid use

Intoxicated driving (total score)

—_ — ~— —

1.06 (0.99, 1.14) 0.99 (0.90, 1.08
1.09 (0.91, 1.31)
3.81 (1.64, 8.85)
1.62 (1.07, 2.45)

*Three participants did not answer the intoxicated driving questions.

OR, odds ratio; CI, confidence interval; AUC, area under the curve; PHQ-9, Patient Health Questionnaire-9; ASS/ST, National Institute
on Drug Abuse and the Alcohol, Smoking and Substance Use Involvement Screening Tests; COMM, Current Opioid Misuse Measure.

reported in the extended study sample [data not shown]).
However, considering epidemiological studies linking
prescription opioid use and MVCs,'** and the prevalence of
both past three-month prescription opioid use and future plans
to drive after prescription opioid use in our study population,
ED screening and interventions for risky opioid use and
driving behaviors may have the potential to reduce opioid-
related consequences such as MVCs.

We found that DAPO was more likely among participants
who reported a prior diagnosis of chronic pain. This finding is
consistent with prior studies examining the impact of opioid
therapy in chronic pain patients, which have been associated
with an increased risk of opioid use disorders,* ED visits,*
overdose,* and death.*> However, there are only sparse data
on MVC risk among patients on prescribed chronic opioids.
While several older studies of patients on opioid therapy
for non-malignant pain (e.g., Galski et al, 2000)'” purported
that stable doses of these drugs did not impair motor vehicle
operation, such studies had key methodological limitations
(discussed above). Chronic pain syndromes are prevalent in
the US broadly,* and among ED populations specifically,?
and are frequently treated with opioid pain relievers.*
Considering research linking prescription opioid use with
cognitive impairments’ and impaired driving performance,'
our study highlights the importance of further research

investigating chronic pain as a risk factor for opioid drugged
driving and related morbidity.

The need for risk reduction around driving and opioids
is underscored by our finding that drivers reporting DAPO
were also more likely to drive under the influence of
marijuana and/or alcohol. Emerging research is illuminating
the relationships of marijuana and alcohol use and drugged
driving behavior.*’ In a study of younger adults, higher
rates of opioid use correlated with higher frequencies of
drugged driving; drugged driving, in turn, was associated
with increased rates of hazardous drinking.** Polysubstance
use among drivers is an important public health problem. In
a recently published study of 118 rural DUI offenders, 60%
reported past-year drugged driving, and nearly half of those
ever reporting drugged driving reported DAPO.* In a 10-year
analysis of Fatality Analysis Reporting System data published
in 2017, 30% of fatally injured, opioid-positive drivers had
blood alcohol levels > 0.01 milligrams per deciliter.* Our
study findings, especially in the context of these data, suggest
that DAPO may be a risk factor for other impaired driving
behaviors, and further supports the importance of developing
predictive tools for better identifying ED patients at risk for
impaired driving.

This study suggests roles for primary and secondary
prevention efforts in the ED aimed at reducing harms from

Volume 21, No. 4: July 2020

837

Western Journal of Emergency Medicine



Prevalence and Predictors of Driving after Prescription Opioid Use in an ED

Dora-Laskey et al.

prescription opioids.* Considering the prevalence of DAPO
in our sample, and epidemiologic data linking prescription
opioids to increased MVC risk,*® ED prescribers may
reasonably include these disclaimers when discussing the
safety of DAPO, and consider such risks when deciding
whether to initially prescribe an opioid analgesic. Studies have
shown that opioid-alternative analgesics are as efficacious

as opioids in treating acute extremity pain,>' and result in
comparable pain control scores on post-discharge patient
satisfaction surveys.>? ED prescribing guidelines may be
effective at reducing the proportion of patients prescribed
opioids on discharge,> while electronic health record (EHR)
default options for prescription opioids may affect emergency
clinician quantity choice.** Enhancing current EHRs with
automatic reminders of the risks of DAPO may aid clinicians
in providing this critical information to patients at the time
they prescribe opioid medications.

EHR-integrated prescription drug monitoring program
(PDMP) data may facilitate screening for potentially risky,
prescription-opioid behaviors during the ED visit, and may
be useful in assessing patients with daily use and/or chronic
pain for potential interventions to reduce overdose risk.>
While recent ED-based research suggests that PDMP data may
lack the predictive power to identify patients with opioid use
disorders per se,* previous studies have demonstrated that the
availability of PDMP data may alter EP opioid prescribing.’”-%
Further, states with more robust PDMPs have lower rates of
opioid dispensing overall (including lower rates of dispensing
high dosages) to patients on long-term, chronic opioid therapy,
as well as lower rates of death from prescription opioid
analgesics.>*® Additional study is needed to better inform
ED practitioners and patients alike about the risks of DAPO
among patients with daily opioid use and/or chronic pain, and
to develop optimal screening instruments and public health
interventions to identify and address those who are at the
greatest risk for DAPO-related harm.

LIMITATIONS

Because our sample was recruited from a single, academic
ED embedded in a city with high levels of education and income,
results may not be generalizable to ED samples in dissimilar
communities. Data were self-reported; however, previous
research has supported the validity of these types of survey
results.®? The exclusion of intoxicated patients, those in police
custody, and the lack of RA coverage at night may have resulted
in the underestimation of DAPO. Last, causal inferences are
precluded by the cross-sectional nature of this study.

CONCLUSION

Our results demonstrate that DAPO is prevalent among
adult ED patients, is associated with other impaired driving
behaviors, and that patients reporting DAPO are more likely
to engage in risky driving behaviors in the future. These

findings highlight the need to better understand other risks
associated with DAPO, and to develop screening tools to
better allow healthcare providers to identify at-risk individuals
for potential interventions. Identifying predictive factors
among routinely collected clinical data (e.g., past medical
history and medications) may also help ED providers identify
patients at risk for morbidity and mortality from drugged
driving, especially when combined with data from PDMPs.
Future research into the effects of prescription opioids on
driving abilities and behaviors, including the role of dosing,
frequency, and formulation, will be required to better
understand the dynamic effects of these drugs on safe motor
vehicle operation, and may better allow ED care providers

to present informed advice to patients about the safety of
prescribed opioid analgesics.

Address for Correspondence: Aaron D. Dora-Laskey, MD, MS,
Department of Emergency Medicine, University of Michigan, 2800
Plymouth Road, NCRC 10-G080, Ann Arbor, Ml 48109. Email:
doralask@umich.edu.

Confiicts of Interest: By the WestJEM article submission agreement,
all authors are required to disclose all affiliations, funding sources
and financial or management relationships that could be perceived
as potential sources of bias. No author has professional or financial
relationships with any companies that are relevant to this study.
There are no conflicts of interest or sources of funding to declare.

Copyright. © 2020 Dora-Laskey et al. This is an open access
article distributed in accordance with the terms of the Creative
Commons Attribution (CC BY 4.0) License. See: http://

creativecommons.org/licenses/by/4.0/

REFERENCES

1. NHTSA. 2017 Fatal Motor Vehicle Crashes: Overview: US
Department of Transportation; 2018. Available at: https://crashstats.
nhtsa.dot.gov/Api/Public/ViewPublication/812603. Accessed March
26, 2019.

2. CDC. WISQARS (Web-based Injury Statistics Query and Reporting
System). Atlanta, GA: US Department of Health and Human
Services, CDC; 2010. Available at: https://www.cdc.gov/injury/
wisqars/index.html. Accessed September 2, 2018.

3. Guy GP, Zhang K, Bohm MK, et al. Vital signs: changes in opioid
prescribing in the United States, 2006-2015. MMWR Morb Mortal
Wkly Rep. 2017,66(26):697-704.

4. Chihuri S, Li G. Trends in prescription opioids detected in fatally
injured drivers in 6 US States: 1995-2015. Am J Public Health.
2017;107(9):1487-92.

Western Journal of Emergency Medicine

838

Volume 21, No. 4: July 2020


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

Dora-Laskey et al.

Prevalence and Predictors of Driving after Prescription Opioid Use in an ED

5. Schuchat A, Houry D, Guy GP. New data on opioid Use and associated with the prescription of drugs: a registry-based cohort
prescribing in the United States. JAMA. 2017;318(5):425-6. study. Ann Epidemiol. 2007;17(8):597-602.

6. Chu M, Gerostamoulos D, Beyer J, et al. The incidence of drugs of 24. Gibson JE, Hubbard RB, Smith CJ, et al. Use of self-controlled
impairment in oral fluid from random roadside testing. Forensic Sci analytical techniques to assess the association between use of
Int. 2012;215(1-3):28-31. prescription medications and the risk of motor vehicle crashes. Am J

7. Garland EL, Froeliger B, Zeidan F, et al. The downward spiral of Epidemiol. 2009;169(6):761-8.
chronic pain, prescription opioid misuse, and addiction: cognitive, 25. Gomes T, Redelmeier DA, Juurlink DN, et al. Opioid dose and risk of
affective, and neuropsychopharmacologic pathways. Neurosci road trauma in Canada: a population-based study. JAMA Intern Med.
Biobehav Rev. 2013;37 (10 Pt 2):2597-607. 2013;173(3):196-201.

8. Walker DJ, Zacny JP. Subjective, psychomotor, and physiological 26. Levy B, Paulozzi L, Mack KA, et al. Trends in opioid analgesic-
effects of cumulative doses of opioid mu agonists in healthy prescribing rates by specialty, U.S., 2007-2012. Am J Prev Med.
volunteers. J Pharmacol Exp Ther. 1999;289(3):1454-64. 2015;49(3):409-13.

9. Rudisill TM, Zhu M, Kelley GA, et al. Medication use and the risk of 27. Rash JA, Poulin PA, Shergill Y, et al. Chronic Pain in the emergency
motor vehicle collisions among licensed drivers: A systematic review. department: a pilot interdisciplinary program demonstrates
Accid Anal Prev. 2016;96:255-70. improvements in disability, psychosocial function, and healthcare

10. Kress HG, Kraft B. Opioid medication and driving ability. Eur J Pain. utilization. Pain Res Manag. 2018;2018:1875967.
2005;9(2):141-4. 28. Todd KH. Chronic pain and aberrant drug-related behavior in the

11. Fishbain DA, Cutler RB, Rosomoff HL, et al. Can patients taking emergency department. J Law Med Ethics. 2005;33(4):761-9.
opioids drive safely? A structured evidence-based review. J Pain 29. Poulin PA, Nelli J, Tremblay S, et al. Chronic pain in the emergency
Palliat Care Pharmacother. 2002;16(1):9-28. department: a pilot mixed-methods cross-sectional study examining

12. Roache JD. Performance and physiological measures in abuse patient characteristics and reasons for presentations. Pain Res
liability evaluation. Br J Addict. 1991;86(12):1595-600. Manag 2016;2016:3092391.

13. Wickens CM, Mann RE, lalomiteanu AR, et al. The impact of medical 30. US Census Bureau QuickFacts: Washtenaw County, Michigan.
and non-medical prescription opioid use on motor vehicle collision 2016. Available at: https://www.census.gov/quickfacts/fact/table/
risk. Transport Res F-TRAF. 2017;47:155-62. washtenawcountymichigan/PST045216. Accessed March 19, 2018.

14. Rossler H, Battista HJ, Deisenhammer F, et al. Methadone- 31. Butler SF, Budman SH, Fernandez KC, et al. Development and
substitution and driving ability. Forensic Sci Int. 1993;62(1-2):63-6. validation of the Current Opioid Misuse Measure. Pain. 2007;130(1-

15. Vainio A, Ollila J, Matikainen E, et al. Driving ability in cancer 2):144-56.
patients receiving long-term morphine analgesia. Lancet. 32. Donovan JE. Young adult drinking-driving: behavioral and
1995;346(8976):667-70. psychosocial correlates. J Stud Alcohol. 1993;54(5):600-13.

16. Movig KL, Mathijssen MP, Nagel PH, et al. Psychoactive substance 33. Martin A, Rief W, Klaiberg A, et al. Validity of the brief Patient Health
use and the risk of motor vehicle accidents. Accid Anal Prev. Questionnaire Mood Scale (PHQ-9) in the general population. Gen
2004;36(4):631-6. Hosp Psychiatry. 2006;28(1):71-7.

17. Galski T, Williams JB, Ehle HT. Effects of opioids on driving ability. J 34. NIDA-Modified ASSIST-Prescreen V1.0. Available at: https://www.
Pain Symptom Manage. 2000;19(3):200-8. drugabuse.gov/sites/default/files/pdf/nmassist.pdf. Accessed

18. Schumacher MB, Jongen S, Knoche A, et al. Effect of chronic opioid February 24, 2018.
therapy on actual driving performance in non-cancer pain patients. 35. Humeniuk R, Ali R, Babor TF, et al. Validation of the Alcohol, Smoking
Psychopharmacology (Berl). 2017;234(6):989-99. And Substance Involvement Screening Test (ASSIST). Addiction.

19. Byas-Smith MG, Chapman SL, Reed B, et al. The effect of opioids on 2008;103(6):1039-47.
driving and psychomotor performance in patients with chronic pain. 36. Han B, Compton WM, Blanco C, et al. Prescription Opioid Use,

Clin J Pain 2005;21:345-52. Misuse, and Use Disorders in U.S. Adults: 2015 National Survey on

20. Gjerde H, Strand MC, Mgrland J. Driving under the influence of non- Drug Use and Health. Ann Intern Med. 2017;167(5):293-301.
alcohol drugs--an update Ppart I: epidemiological studies. Forensic 37. Rudd RA, Seth P, David F, Scholl L. Increases in Drug and Opioid-
Sci Rev. 2015;27(2):89-113. Involved Overdose Deaths - United States, 2010-2015. MMWR Morb

21. Boudreau D, Von Korff M, Rutter CM, et al. Trends in long-term opioid Mortal Wkly Rep. 2016;65(50-51):1445-52.
therapy for chronic non-cancer pain. Pharmacoepidemiol Drug Saf. 38. Hawk K, D’'Onofrio G. Emergency department screening and
2009;18(12):1166-75. interventions for substance use disorders. Addict Sci Clin Pract.

22. Han B, Compton WM, Jones CM, et al. Nonmedical prescription 2018;13(1):18.
opioid use and use fisorders smong sdults sged 18 yhrough 64 years ~ 39. Bonar EE, Arterberry BJ, Davis AK, et al. Prevalence and motives for
in the United States, 2003-2013. JAMA. 2015;314(14):1468-78. drugged driving among emerging adults presenting to an emergency

23. Engeland A, Skurtveit S, Mgrland J. Risk of road traffic accidents department. Addict Behav. 2018;78:80-4.

Volume 21, No. 4: July 2020 839 Western Journal of Emergency Medicine


https://www.drugabuse.gov/sites/default/files/pdf/nmassist.pdf
https://www.drugabuse.gov/sites/default/files/pdf/nmassist.pdf

Prevalence and Predictors of Driving after Prescription Opioid Use in an ED

Dora-Laskey et al.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Kelley-Baker T, Waehrer G, Pollini RA. Prevalence of self-reported
prescription drug use in a national sample of U.S. drivers. J Stud
Alcohol Drugs. 2017;78(1):30-8.

Li K, Simons-Morton BG, Hingson R. Impaired-driving prevalence
among US high school students: associations with substance use
and risky driving behaviors. Am J Public Health. 2013;103(11):e71-7.
Edlund MJ, Martin BC, Russo JE, et al. The role of opioid prescription
in incident opioid abuse and dependence among individuals with
chronic noncancer pain: the role of opioid prescription. Clin J Pain.
2014;30(7):557-64.

Braden JB, Russo J, Fan MY, et al. Emergency department visits
among recipients of chronic opioid therapy. Arch Intern Med.
2010;170(16):1425-32.

Chou R, Turner JA, Devine EB, et al. The effectiveness and risks of
long-term opioid therapy for chronic pain: a systematic review for a
National Institutes of Health Pathways to Prevention Workshop. Ann
Intern Med 2015;162(4):276-86.

Ray WA, Chung CP, Murray KT, et al. Prescription of long-acting
opioids and mortality in patients with chronic noncancer pain. JAMA.
2016;315(22):2415-23.

Johannes CB, Le TK, Zhou X, et al. The prevalence of chronic pain
in United States adults: results of an Internet-based survey. J Pain.
2010;11(11):1230-9.

Arterberry BJ, Treloar H, McCarthy DM. Empirical profiles of alcohol
and marijuana use, drugged driving, and risk perceptions. J Stud
Alcohol Drugs. 2017;78(6):889-98.

Webster JM, Dickson MF, Staton M. A Descriptive analysis of
drugged driving among rural DUI offenders. Traffic Inj Prev.
2018;19(5):1-18.

Kolodny A, Courtwright DT, Hwang CS, et al. The prescription
opioid and heroin crisis: a public health approach to an epidemic of
addiction. Annu Rev Public Health. 2015;36:559-74.

52.

53.

54.

55.

56.

57.

58.

59.

60.

department: a randomized clinical trial. JAMA. 2017;318(17):1661-7.
Duncan RW, Smith KL, Maguire M, et al. Alternatives to opioids
for pain management in the emergency department decreases
opioid usage and maintains patient satisfaction. Am J Emerg Med.
2019;37(1):38-44.

del Portal DA, Healy ME, Satz WA, et al. Impact of an opioid
prescribing guideline in the acute care setting. J Emerg Med.
2016;50(1):21-7.

Delgado MK, Shofer FS, Patel MS, et al. Association between
electronic medical record implementation of default opioid
prescription quantities and prescribing behavior in two emergency
departments. J Gen Intern Med. 2018;33(4):409-11.

Gugelmann H, Perrone J, Nelson L. Windmills and pill mills:

Can PDMPs tilt the prescription drug epidemic? J Med Toxicol.
2012;8(4):378-86.

Hawk K, D’Onofrio G, Fiellin DA, et al. Past-year prescription drug
monitoring program opioid prescriptions and self-reported opioid use
in an emergency department population with opioid use disorder.
Acad Emerg Med. 2018;25(5)508-16.

Baehren DF, Marco CA, Droz DE, et al. A statewide prescription
monitoring program affects emergency department prescribing
behaviors. Ann Emerg Med. 2010;56(1):19-23.e1-3.

Weiner SG, Griggs CA, Mitchell PM, et al. Clinician impression
versus prescription drug monitoring program criteria in the
assessment of drug-seeking behavior in the emergency department.
Ann Emerg Med. 2013;62(4):281-9.

Pardo B. Do more robust prescription drug monitoring
programs reduce prescription opioid overdose? Addiction.
2017;112(10):1773-83.

Haffajee RL, Mello MM, Zhang F, et al. Four states with robust
prescription drug monitoring programs reduced opioid dosages.
Health Affairs. 2018;37(6):964-74.

50. Chihuri S, Li G. Use of prescription opioids and motor vehicle 61. Brener ND, Billy JO, Grady WR. Assessment of factors affecting the
crashes: a meta analysis. Accid Anal Prev. 2017;109:123-31. validity of self-reported health-risk behavior among adolescents:

51. Chang AK, Bijur PE, Esses D, et al. Effect of a single dose of oral opioid evidence from the scientific literature. J Adolesc Health.
and nonopioid analgesics on acute extremity pain in the emergency 2003;33(6):436-57.

Western Journal of Emergency Medicine 840 Volume 21, No. 4: July 2020



