
Background: Driving under the influence of drugs (DUID) is a term used to designate the action of 
driving an automobile after the consumption of drugs or medications other than alcohol that interfere 
with the capacity to operate a vehicle safely. Unlike recreational drugs, prescription medications pose 
a unique challenge to those attempting to harness their benefits yet protect the driving public. As 
studies demonstrate a steady increase in opioid use and abuse in the United States, these same 
constituencies must regulate a significant percentage of drivers who are under the influence of 
opioids. 

Objective: This article examines current DUID policy and attempts to present unified suggestions for 
improvement based on best scientific evidence of opioid-induced psychomotor impairment.

Study Design: Literature Review

Methods: A literature search was conducted regarding the epidemiology of opioid use and abuse, 
psychomotor effects of opioids, DUID, and state policy concerning DUID. A total of 23 epidemiological 
studies, 3 studies on acute psychomotor effects, 32 on chronic psychomotor effects, and selected 
pertinent law and policy were reviewed.

Results: Current state law concerning DUID is variable and often relies on prosecutorial discretion to 
provide protection of the driving public and prosecution of the truly impaired. 

Limitations: The design of various studies included in this review imposes limitations on the 
epidemiological data extracted. Relationships between opioids and automobile accidents are 
commonly reviewed in retrospect. The data on opioid-induced psychomotor impairment and its 
effects on driving an automobile require further direct study to examine current inferences.

Conclusions: A sizable percentage of the driving public has detectable levels of opioids within 
their bodies. The best available evidence demonstrates psychomotor impairment following acute 
administration of opioids or an increase in opioid dosage, but impairment diminishes with chronic, 
stable opioid usage. Policy makers must account for this evidence when balancing the benefit of pain 
relief against the need for public roadway protection when drafting DUID legislation.

Key words: Driving under the influence of drugs, DUID, psychomotor impairment, opioids, 
regulation, automobile accident(s), driver impairment, prescription drugs, chronic opioid analgesic 
therapy, driving under the influence
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drugs or medications other than alcohol that could 
interfere with the capacity to operate a vehicle safely 
(1). Although many substances, both legal and illegal, 
may cause impairment when taken prior to driving, 

Driving under the influence of drugs (DUID) 
is a term that is used to designate the 
action of driving an automobile following 

ingestion, inhalation, absorption, or injection of 
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the ability of prescription drugs to impair drivers 
creates a special challenge for policy makers, law 
enforcement, and the physicians who prescribe them. 
In the field of pain medicine, the most prominent and 
frequently prescribed class of medications that can 
cause psychomotor impairment is opioids. As a society 
attempting to harness the pain relief afforded by 
opioids, the challenge is to properly draft and enforce 
laws nuanced to protect the public from impaired 
driving, yet allow for the safe use of opioids to palliate 
symptoms and increase productivity. In this review, we 
attempt to provide an informed framework for such 
policy by describing the epidemiology of opioid-linked 
DUID; providing a summary of best scientific evidence 
on opioids and impairment; reviewing the current 
state of public policy efforts on DUID; and discussing 
a framework for comprehensive DUID policy for the 
future.

Methods

A literature search was conducted regarding the 
epidemiology of opioid use and abuse, psychomotor 
effects of opioids, DUID, and state policy concerning 
DUID. The search was limited to English-language ar-
ticles. Epidemiological data concerning opioid use and 
abuse were acquired from selected federal government 
databases and reports. Epidemiological data concern-
ing opioid-related DUID were acquired from a PubMed 
search of the terms “opioid” and “driving” because 
these terms provide more comprehensive results for the 
study of interest than do similar medical subject head-
ing (MeSH) terms. These terms initially produced 209 
documents; we then acquired appropriate references 
found within selected articles to ensure that the re-
search was thorough. Overall, 23 were selected for rel-
evance because they measured the incidence of opioid 
use in the general public, DUID arrestees, or motor ve-
hicle drivers involved in traffic accidents. Studies on psy-
chomotor impairment caused by opioids were acquired 
from a PubMed search of the terms “opioid” and “psy-
chomotor.” This search provided a more comprehensive 
selection of articles than did searches with similar MeSH 
terms. It returned 711 articles in addition to appropri-
ate references cited within those texts. We selected 
3 studies as representative of psychomotor effects of 
commonly prescribed opioids in the acute outpatient 
setting. We considered these studies to have value be-
cause they were conducted on otherwise healthy in-
dividuals, and acute effects were measured through 
both subjective and objective psychomotor testing. 

Thirty-two of the 711 articles identified were selected 
to demonstrate the psychomotor effects of chronic opi-
oid therapy. These studies were chosen because they 
measured psychomotor function in populations of pa-
tients with malignant pain, with chronic nonmalignant 
pain, and on opioid maintenance therapy. The policy 
review and discussion are based on a direct review of 
state statutes, case law, the American Law Review, and 
documents created through federal funding and at in-
ternational DUID conferences, as cited. 

Results

The Epidemiology of Opioid Use and Abuse 
The treatment of chronic pain with opioid medica-

tions, while historically controversial, has gained great-
er acceptance in recent history (2). This shift in medi-
cal practice has led to a dramatic increase in the total 
number of prescriptions written for opioids and the 
total amount of opioids available for retail consump-
tion over the past 20 years (3,4). Data from the United 
States Drug Enforcement Administration’s Automation 
of Reports and Consolidated Orders System on the law-
ful distribution of controlled substances between 1997 
and 2006 show that the total amount of prescribed opi-
oids has steadily increased, as measured either in total 
grams or by grams per 100,000 people (5).

Concurrent with the increase in opioid prescrip-
tions, studies have also documented an increase in 
prescription misuse and abuse (3,4). In 2009, the Na-
tional Survey on Drug Use and Health estimated that 
approximately 5.3 million Americans had used pain re-
lievers for nonmedical purposes within the last month, 
and approximately 1.9 million Americans were chemi-
cally dependent on pain relievers (6). According to the 
Drug Abuse Warning Network database, estimates of 
total emergency room visits involving opioid use have 
steadily increased every year from 2004 to 2007 (7). This 
data trend parallels that from the National Vital Statis-
tics System Mortality File, which revealed an increase in 
the absolute number of yearly opioid-related poison-
ings from 4,041 in 1999 to 14,459 in 2007 (8,9). 

In 2009, the U.S. National Highway Traffic Safety 
Administration (NHTSA) published the results of its 
2007 National Roadside Survey of Alcohol and Drug 
Use by Drivers: Drug Results (NHTSA Report), which 
provided the first estimate of DUID among the general 
population in the United States (10). The NHTSA inter-
viewed and drug tested nearly 10,000 drivers in the 48 
contiguous states. It found that 11% of daytime drivers 
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and 14.4% of nighttime drivers tested positive for ille-
gal, prescription, or over-the-counter medications (10). 
Researchers further subdivided those drivers by specif-
ic drug class and found that 1.6% of all daytime and 
nighttime drivers had [opioid] analgesic medications 
within their bodies (10).

Although statistics about opioids found in the gen-
eral population are useful, demonstrating that opioids 
are found in the bloodstream of drivers involved in 
traffic accidents leads to the question of whether opi-
oids are involved in driver impairment (Table 1). Walsh 
et al (11) studied drivers admitted to a major trauma 
center after a motor vehicle accident. Among 108 driv-
ers, 50.9% tested positive for recent drug use. Eleven of 
the 108 drivers (10.2%) had opioids in their system be-
fore being administered postaccident medical care (11). 
Data for multivariate analysis correlating a quantitative 
amount of opioid and fatal crashes were not available 
for review.

In Washington State, state law requires a blood 
toxicology screen for all drivers who died within 4 
hours of a traffic accident (12). Data collected from 
February 1, 2001, through January 31, 2002 included 
370 specimens, of which 24 (6.4%) tested positive for 
opioids (12). The breakdown of specific opioids iden-
tified among opioid-positive drivers was: hydrocodo-
ne 29%, morphine 25%, methadone 16.6%, codeine 
12.5%, oxycodone 12.5%, and meperidine 4.1% (12). A 
comparison of the 2001-2002 data with data acquired 
in 1992-1993 revealed significant increases in the rate 
of hydrocodone (from 0.31% to 1.89%) and morphine 
(from 1.26% to 1.62%) being implicated in fatal mo-
tor vehicle crashes (12). Data for multivariate analysis 
correlating a quantitative amount of opioid and DUID 
arrest were again unavailable for review (Table 1).

Despite the burgeoning interest in DUID, the accu-
racy of epidemiological statistics is fraught with limita-
tions owing to legal and methodological obstacles, as 
present in the studies cited above. If a general popu-
lation of drivers is screened, researchers must consider 
that drug use and abuse varies with the time of day or 
day of week (13). In addition, a certain percentage of 
drivers will refuse screening, which renders derived in-
cidence rates prone to error (13). Studies of driver sub-
populations arrested for DUID or involved in collisions 
are currently hampered because few legal systems au-
thorize mandatory drug testing on them, much less co-
ordinated quantitative testing across jurisdictions (13). 
A cross-study comparison and analysis of a link between 

opioids and driving impairment from such epidemio-
logical data are therefore imperfect at best (13).

Best Evidence Concerning the Use of Opioid 
Medications and Impaired Driving

Opioids have well-known effects on the central 
nervous system, such as sedation, mood changes, diz-
ziness, mental clouding, and loss of fine motor skills; 
such effects appear to diminish over time as a patient 
develops tolerance (38). However, this side effect pro-
file creates concern regarding the driving capacity of 
patients on either short-term or long-standing opioid 
therapy, as driving is a complex task that requires per-
ception, attention, learning, memory, and decision-
making (39).

Evidence shows that opioids impair the psychomo-
tor function of opioid-naïve individuals. Several studies 
conducted by Zacny and colleagues (40-42) examined 
the subjective, psychomotor, and physiological effects 
of commonly prescribed opioid analgesics in previously 
healthy, opioid-naïve patients. To measure subjective 
experience, Zacny et al (40-42) used questionnaires 
that asked test patients to rate their experience using 
adjectives describing commonly mentioned sensations 
from opioid users. The experience was quantified with 
a 0–100 visual analog scale.

From the Zacny studies, it is clear that opioid-naïve 
patients who take commonly prescribed amounts of 
opioid medications experience subjective feelings that 
most of the public would consider to be incompatible 
with driving (Table 2) (40-42). To complement the sub-
jective reports, Zacny included objective testing of psy-
chomotor and cognitive performance (Table 3). These 
tests included hand-eye coordination, digit-symbol 
substitution, auditory reaction time, and a logical rea-
soning test (40-42). Compared to the subjective tests, 
the objective motor and cognitive tests were consider-
ably less likely to demonstrate a statistically significant 
difference from placebo (40-42).

Although the acute ingestion of opioids by opioid-
naïve patients induces subjective and occasionally ob-
jective impairment, patients on long-term, stable doses 
of opioids have been found to experience fewer del-
eterious side effects (Table 4). Fishbain et al (43) per-
formed an extensive literature review on opioid use 
and driving in an attempt to shed light on whether 
opioids affect the driving ability of patients on chronic 
stable doses. The authors grouped the studies into cat-
egories to answer 5 questions.
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Table 1. Epidemiology of  Opioids in the Driving Public

Author
Years 

Studied
Population

Number of  
Subjects

% Positive 
for Opioids

Incidence of  Opioid Use in the General Population of  Drivers

Behrensdorff et al. 2003 (14) Unspecified Drivers of the general population in Denmark 896 2.6

Ingsathit et al. 2009 (15) 2005-2006 Drivers of the general population in Thailand 1635 0.1

Labat et al. 2007 (16) 2003-2004 Truck drivers screened randomly in France 1000 6.8

Movig et al. 2004 (17) 2000-2001 Drivers involved in traffic accidents and drivers of the 
general population in The Netherlands

Accident = 110
Gen. Pop. = 816

8
3

Wylie et al. 2005 (18) Unspecified Drivers of the general population in Scotland 1396 4.9

Incidence of opioid use in drivers suspected of driving under the influence

Appenzeller et al. 2005 (19) 2001-2002 Drivers suspected of driving under the influence in 
Luxembourg 210 1

Augsburger et al. 2005 (20) 2002-2003 Drivers suspected of driving under the influence in 
France 440 16

Christophersen et al. 1999 (21) 1996 Drivers suspected of driving under the influence in 
Norway, Denmark, Finland, Iceland, Sweden

Norway = 140
Denmark = 255
Finland = 270
Iceland = 40
Sweden = 86

Norway = 6
Denmark = 1
Finland = 0

Iceland = 0.25
Sweden = 5

Fitzpatrick et al. 2006 (22) Unspecified Drivers suspected of driving under the influence in Ireland 2000 7.5

Jones et al. 2007 (23) 2004-2005 Drivers arrested for DUID in Sweden 14,811 12

Ojaniemi et al. 2009 (24) Drivers suspected of driving under the influence in 
Finland 31,963 13.8

Palmentier et al. 2009 (25) 2001-2005 Drivers suspected of driving under the influence in Ontario 42 16

Senna et al. 2010 (26) 2005 Cases of DUID submitted for toxicological testing 4794 15

Smink et al. 2001 (27) 1995-1998 Drivers suspected of driving under the influence in The 
Netherlands 1665 17.4

Toth et al. 2009 (28) 2000-2007 Drivers suspected of driving under the influence in 
Hungary 1740 12

Incidence of  Opioid Use in Drivers Involved in Traffic Accidents

Bernhoft et al. 2005 (29) 2002-2004 Injured drivers at emergency rooms in Denmark 30 3.3

Carmen del Rio et al.  2002 (30) 1991-2000 Drivers involved in fatal traffic accidents in Spain 5745 3.2

Drummer et al. 2003 (31) 1990-1999 Fatally injured drivers in Victoria, New South Wales, 
and Western Australia, Australia 3398 4.9

Elliot et al. 2009 (32) 2000-2006 Drivers involved in fatal traffic accidents in Great Britain 588 7–9

Jones et al. 2009 (33) 2003-2007 Drivers involved in fatal traffic accidents in Sweden 1403 4.9

Movig et al. 2004 (34) 2000-2001 Drivers involved in traffic accidents and drivers of the 
general population in The Netherlands

Accident = 110
Gen. Pop. = 816

8
3

Mravcik et al. 2007 (35) 2003-2005 Drivers fatally injured in traffic accidents in the Czech 
Republic 474 0.4

Mura et al. 2003 (36) 2000-2001 Drivers non-fatally injured in traffic accidents in France 900 2.7

Papadodima et al. 2008 (37) 1998-2004 Drivers involved in traffic accidents in Greece 3167 4

DUID indicates driving under the influence of drugs
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Drug Dose Coasting High
Difficulty 

Concentrating
Sleepy Dizzy

Placebo (40) Lactose Tabs 13.6 7.3 12.4 27.4 3.6

Morphine (40,42)

30 mg 22.2 19.5 23.4 36.5 17.6

40 mg 32.8 31.8 33.7 58.1 23.2

60 mg 42.1 22.0 41.8 78.0 39.4

Hydrocodone/
Acetaminophen (40)

5 mg/500 mg 12.3 4.4 17.8 33.4 7.3

10 mg/500 mg 16.2 14.9 26.0 37.6 11.6

20 mg/1000 mg 33.4 24.6 39.8 59.9 24.8

Oxycodone (42)

10 mg 24.8 25.1 28.3 59.6 18.9

20 mg 31.3 41.0 39.3 68.3 32.3

30 mg 39.1 51.9 50.2 70.8 38.3

Acetaminophen (40) 1000 mg 11.3 2.3 15.5 36.0 1.7

Table 2. Acute effects of  opioids on non-drug-abusing volunteers as measured by subjective reports on a Visual Analog Scale

Drug Dose
Hand-Eye 

CoordinationA

Digit-Symbol 
Substitution

(Drawn Correctly)B

Auditory 
Reaction TimeC

Logical Reasoning Test
(Answered Correctly)D

Placebo (40) Lactose 7.8 48.6 .324 16.7

Morphine (40,42)

30 mg 10.9 44.7 .360 14.8

40 mg 8.9 41.2 .331 11.9

60 mg 14.1 41.4 .358 15.2

Hydrocodone/
Acetaminophen (40)

5 mg/500 mg 8.0 44.0 .297 14.6

10 mg/ 500 mg 8.7 43.8 .320 14.8

20 mg/1000 mg 9.3 40.3 .301 12.6

Oxycodone (41)

10 mg 10.5 46.6 .329 15.5

20 mg 11.7 41.8 .345 14.7

30 mg 14.2 40.9 .351 14.3

Acetaminophen (40) 1000 mg 8.8 44.8 .295 14.4

AA one-minute eye–hand coordination test required the subject to track a randomly moving target (a circle) on the computer screen using a com-
puter mouse. The dependent measure was the number of seconds that a small plus sign, which was controlled by the mouse, deviated by more 
than 1 cm from the center of the target circle.
BThe digit-symbol substitution test was a 1-min paper-and-pencil test that required the participant to replace digits with corresponding symbols 
according to a digit-symbol code listed on the top of the paper. 
CA one-minute auditory reaction test measured the time it took for subjects to react to ten 50-dBA computer-generated tones that were delivered at 
random time intervals. The mean reaction time (in seconds) to depress a computer keyboard spacebar was the dependent measure. 
DA one-minute computerized logical reasoning test measured higher mental processes such as reasoning, logic, and verbal ability. The test was 
similar to the logical reasoning test developed by Baddeley (1968) and consisted of true–false statements about the juxtaposition of the two letters 
A and B, which were displayed on the computer monitor (e.g., A is preceded by B—true or false). 

Table 3. Acute effects of  opioids on non-drug-abusing  volunteers as measured by psychomotor testing
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Author Population (Groups) Study Question Study Design Study Conclusion

Non-malignant Pain Patents
Byas-Smith et 
al. 2005 (44)

32 pts with CNCP on 
COAT vs. 50 healthy 
controls.

Does COAT impair the abil-
ity to drive in CNCP pts as 
measured by driving tests and 
standardized neuropsychiatric 
tests?

Prospective study used driving tests and 
neuropsychiatric tests to compare 21 pts with 
CNCP on COAT, 11 pts with CNCP w/o 
opioids, and 50 healthy controls.

Pts with CNCP on COAT performed as well 
as controls on driving tests and standardized 
neuropsychiatric tests for driving aptitude.

Dagtekin et 
al. 2007 (45)

30 pts with CNCP on 
COAT vs. 90 healthy 
matched controls.

Does transdermal buprenor-
phine cause variations in 
psychomotor performance?

Prospective study compared 30 pts with 
CNCP on COAT consisting of transdermal 
buprenorphine and 90 healthy matched pairs 
administered neuropsychiatric tests for driv-
ing aptitude.

Pts on COAT consisting of transdermal bu-
prenorphine performed as well as controls on 
neuropsychiatric tests for driving aptitude.

Gaertner et 
al. 2006 (46)

30 pts with CNCP on 
COAT vs. 90 healthy 
matched controls.

Does COAT consisting of 
sustained-release oxycodone 
cause variations in psychomo-
tor performance?

Prospective study compared 30 pts with 
CNCP on oxycodone and 90 healthy matched 
controls administered neuropsychiatric tests.

Pts on COAT consisting of sustained release 
oxycodone could not be proven to be statisti-
cally noninferior, but COAT pts performed 
above the 16% of test participants at the same 
rate as controls.

Galski et al. 
2000 (47)

16 pts with CNCP 
on COAT vs. 327 
cerebrally compro-
mised pts.

Does COAT cause variations 
in psychomotor performance? 

Prospective study compared the performance 
of 16 pts on neuropsychiatric tests and a 
driving simulator vs. records of brain injury 
pts who had passed or failed on-road driving 
tests.

Pts on COAT generally performed similar to 
brain injury pts who passed on-road driving 
tests.  Deficits in COAT pt performance were 
not specific for a certain cognitive dimension.

Haythorn-
thwaite et al. 
1998 (48)

19 pts with CNCP 
on COAT vs. 10 pts 
with CNCP on “usual 
care.”

Does COAT cause variations 
in psychomotor performance?

Prospective comparison of 19 pts with CNCP 
on COAT vs. 10 patients with CNCP w/o 
COAT based on questionnaires and neuro-
psychiatric tests.

Pts on COAT had reduced pain, anxiety, 
and hostility and improvements in sleep w/o 
significant cognitive side effects.

Jamison et al. 
2003 (49)

144 pts with CNCP 
on COAT consisting 
of either oral oxyco-
done/acetaminophen 
or transdermal 
fentanyl.

Does COAT cause variations 
in psychomotor performance?

Prospective study of 144 pts subjected to two 
standardized neuropsychiatric test batteries at 
0, 3, and 6 mos.

There was mild improvement in performance 
in standardized neuropsychiatric tests, includ-
ing the digit-symbol substitution test and the 
trail-making test between mos. 0-3 and 0-6 
mos.

Lorenz et al. 
1997 (50)

6 pts with CNCP on 
COAT. 

Does sustained-release 
morphine improve pain relief 
and mood while preventing 
decrements in psychomotor 
performance?

Prospective study of 6 pts with CNCP on 
COAT measured subjective VAS scores and 
objective pain and auditory reactions.

COAT improved subjective pain ratings and 
objective neuro signals related to vigilance and 
decrements in objective neuro pain signals.

Menefee et al. 
2004 (51)

23 pts with CNCP on 
COAT consisting of 
transdermal fentanyl.

Does transdermal fentanyl 
cause variations in psychomo-
tor performance?

Prospective study tested 23 pts with CNCP 
on COAT with a driving simulator and neu-
ropsychiatric tests for driving aptitude.

Pts did not demonstrate inferiority to controls 
in either driving simulator or neuropsychiatric 
testing.

Sabatowski et 
al. 2003 (52)

21 pts with CNCP on 
COAT consisting of  
transdermal fentanyl 
vs. 90 random healthy 
control pts.

Does transdermal fentanyl 
cause variations in psychomo-
tor performance?

Prospective study used standardized neuro-
psychiatric test batteries to compare 21 pts on 
transdermal fentanyl and 90 healthy controls.

Pts on COAT consisting of transdermal 
fentanyl performed as well as controls on 
standardized neuropsychiatric test batteries 
designed to measure driving aptitude.

Sjogren et al. 
2000 (53)

40 pts with CNCP on 
COAT vs. 40 matched 
healthy controls.

Do pts on COAT have 
variations in psychomotor 
performance? 

Prospective study used neuropsychiatric tests 
to compare 40 pts on COAT and 40 healthy 
controls on neuropsychiatric tests. 14 pts 
retested at 3 mos.

Pts on COAT for CNCP performed statistically 
worse on testing for continuous reaction time, 
vigilance/attention, and working memory.

Sjogren et al. 
2005 (54)

91 pts with CNCP vs. 
64 matched healthy 
controls.

Do pts with CNCP have 
variations in psychomotor per-
formance from use of COAT, 
anticonvulsants/antidepres-
sants, or both?

Prospective study used standardized neuro-
psychiatric test batteries to compare 91 pts 
with CNCP (21 w/o pain treatment, 19 on 
COAT, 18 on antidepressant/
anticonvulsant therapy, and 33 on COAT and 
antidepressant/anticonvulsant therapy) and 
64 matched controls .

Pts on COAT with or w/o antidepressant/
anticonvulsant therapy for CNCP performed 
statistically worse on tests of sustained memory 
and psychomotor speed, but were noninferior 
on tests of working memory and information 
processing.  Pts on combined therapy had 
specific deficit on tests of sustained memory.

Tassain et al. 
2003 (55)

18 pts with CNCP 
on COAT and 10 
controls with CNCP 
w/o opioids.

Does COAT impair psy-
chomotor performance on 
a standardized battery of 
neuropsychiatric tests?

Prospective design subjecting 18 pts to neu-
ropsychiatric tests at 0, 3, 6, and 12 mos.

Pts on COAT had improved pain and mood 
scores w/o changes in neuropsychiatric test 
performance.

Cancer Patients
Banning 
et al. 1992 
(56)

32 pts with cancer 
pain on COAT.

Do pts taking COAT for 
cancer pain have a slowed 
continuous reaction time 
(CRT)?

Prospective study used neuropsychi-
atric tests to compare 16 cancer pts 
on peripherally acting analgesic and 
16 cancer pts on peripherally acting 
analgesic and COAT.

Pts receiving COAT had increased seda-
tion and slowed CRT.

Bruera et 
al. 1989 
(57)

40 pts with cancer 
pain on COAT.

Do acute increases in 
opioid dosages affect 
psychomotor performance 
for pts on COAT?

Prospective study used neuropsychi-
atric tests to compare 20 cancer pts 
on stable COAT with 20 cancer pts on 
COAT after acute dosage increases.

Acute dosage increases to COAT re-
sulted in psychomotor impairment.

Table 4. Chronic psychomotor effects of  opioids
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Author Population (Groups) Study Question Study Design Study Conclusion

Christrup et 
al. 1999 (58)

18 pts with cancer 
pain on COAT

Do immediate release (IR) 
morphine and continuous 
release (CR) morphine cause 
differences in sedation, pain 
intensity, and reaction time in 
cancer pts?

Prospective cross-over trial of 18 cancer pts 
on either IR or CR morphine for reaction 
time and VAS for sedation and pain intensity.

Pts with cancer exhibited no significant dif-
ference in sedation, pain intensity, or reaction 
time when given equivalent doses of IR or CR 
morphine.

Clemons et 
al. 1996 (59)

7 pts with cancer pain 
on COAT, 6 pts with 
cancer not on COAT, 
and 16 healthy 
controls.

Does COAT impair cancer pts 
performance on standardized 
neur 18 pts with cancer pain 
on COAT. opsychiatric tests?

Prospective study compared performance 
on comparison of 7 cancer pts on COAT, 6 
cancer pts w/o COAT, 16 healthy controls on 
neuropsychiatric tests.

Pts with cancer had poorer performance than 
healthy controls on IQ, memory, and vigilance. 
Cancer pts on COAT had more sedation as 
measured by VAS than cancer pts not on 
COAT.

Sjogren et al. 
1989 (60)

14 pts with cancer 
pain vs. 20 healthy 
controls.

Does oral or epidural COAT 
cause variations in psychomo-
tor performance?

Prospective study used  neuropsychiatric tests 
to compare 14 pts on oral and then epidural 
COAT and 20 healthy controls.

Pts on COAT had slower reaction times than 
did controls. No statistically significant differ-
ence between oral and epidural opioids was 
observed.

Sjogren et al. 
2000 (61)

130 pts with cancer 
and varying Kar-
nofsky Performance 
Status (KPS), pres-
ence of pain, and use 
of COAT.

What effects do performance 
status, presence of pain, and 
presence of COAT have on 
standardized neuropsychiatric 
tests?

Prospective comparison of 130 cancer pts (40 
with KPS A, no pain, no opioids; 19 with KPS 
B, no pain, no opioids; 19 with KPS B, pain, 
no opioids; 21 with KPS B, pain, chronic opi-
oids; 31 with KPS B, no pain, chronic opioids) 
on standardized neuropsychiatric tests.

Cancer pts with KPS A performed better than 
cancer pts with KPS B on tests of sustained 
memory and psychomotor speed whether or 
not they took COAT, but only better on tests of 
working memory and information processing 
if those patient with KPS B had unrelieved 
pain.  Pts with KPS B and controlled pain 
performed better on tests of working memory 
and information processing than did those 
with unrelieved pain.

Vainio et al. 
1995 (38)

24 pts with cancer 
pain maintained on 
COAT consisting of 
oral morphine vs. 
25 cancer pts w/o 
malignant pain.

Does COAT consisting of oral 
morphine cause variations in 
psychomotor performance?

Prospective study used neuropsychiatric tests 
to compare 24 pts with cancer pain on COAT 
and 25 cancer pts w/o COAT.

Pts on oral morphine performed worse on tests 
of psychomotor function, but not to a statisti-
cally significant degree.

Wood et al. 
1998 (62)

9 pts with cancer 
on oral morphine 
vs. 9 pts with cancer 
on subcutaneous 
morphine.

Does COAT consisting of oral 
or subcutaneous morphine 
cause variation in psychomo-
tor performance?

Prospective study used neuropsychiatric tests 
to compare 9 cancer pts on oral COAT and 9 
cancer pts on subcutaneous COAT.

Pts on either oral or subcutaneous morphine 
exhibited deficits in delayed recall, conceptual 
tracking, and attention.  Conceptual track-
ing was significantly better for pts on oral 
morphine.

Patients on Opioid-Maintenance Therapy
Baewert et al. 
2007 (63)

40 pts with history 
of opioid abuse on 
buprenorphine 
or methadone 
maintenance.

Do peak and trough levels of 
opioids cause variations in 
psychomotor performance?

Prospective study compared 40 pts in neuro-
psychiatric tests for driving aptitude.

Trough levels were associated with more errors 
than were peaks.  Buprenorphine pts had fewer 
errors than did methadone pts.

Darke et al. 
2000 (64)

30 pts on methadone 
maintenance vs. 30 
healthy matched 
control pts.

Do pts on methadone main-
tenance experience variations 
in psychomotor performance?  
What are risk factors for defi-
cits in cognitive performance?

Prospective study used neuropsychiatric tests 
to compare 30 pts on opioid maintenance and 
30 healthy controls.

Pts. on opioid maintenance had cognitive 
deficits and psychiatric morbidity at greater 
rates than did controls.

Lenne et al. 
2003 (65)

10 methadone 
maintenance pts, 13 
levo-alpha-acetyl-
methodol (LAAM) 
maintenance pts, 
11 buprenorphine 
maintenance pts, 
21 matched healthy 
controls.

Do pts on opioid maintenance 
consisting of methadone, 
LAAM, or buprenorphine 
experience variations in 
performance in a driving 
simulator?

Prospective study used a driving simulator to 
compare 34 pts on 3-mo opioid maintenance 
and 21 healthy matched controls.

Pts on opioid maintenance did not differ 
significantly from controls in driving simulator 
performance when stabilized on a treatment 
regimen for 3 mos.

Loebner et al. 
2008 (66)

30 methadone 
maintenance pts vs. 
26 buprenorphine 
maintenance pts.

Do pts on methadone 
maintenance have greater 
psychomotor impairment on 
standardized tests than do 
buprenorphine maintenance 
pts?

Prospective study used neuropsychiatric tests 
to compare 30 methadone maintenance pts 
and 26 buprenorphine maintenance pts.

Pts on methadone and buprenorphine were 
similar in terms of psychomotor impairment; 
pts on high-dose methadone demonstrated 
increased difficulty with vigilance.

Mintzer et al. 
2002 (67)

18 methadone 
maintenance pts vs. 
21 healthy matched 
control pts.

Do pts on methadone mainte-
nance experience variations in 
psychomotor performance?

Prospective study used a battery of neuro-
psychiatric tests to compare 18 methadone 
maintenance pts and 21 healthy controls.

Pts on opioid maintenance demonstrated 
impairment in psychomotor speed, working 
memory, decision making, and metamemory. 
Pts did not have impairment in time estima-
tion, conceptual flexibility, or long-term 
memory.

Table 4 (cont.). Chronic Psychomotor Effects of  Opioids
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1.	 Do opioid-stabilized patients have impaired psy-
chomotor activities?

2.	 Do opioid-stabilized patients have impaired cogni-
tive function?

3.	 Does the acute administration of opioids affect 
the psychomotor activities in opioid-maintained 
patients?

4,.	 Do opioid-stabilized patients have an increased 
likelihood of acquiring motor vehicle violations or 
motor vehicle accidents?

5.	 Do opioid-stabilized patients demonstrate driving 
impairments either in driving simulators or during 
on-road testing (43)?

Sixteen of 23 studies (69.6%) supported the con-
clusion that no psychomotor impairment exists in pa-
tients on stable opioid dosages (43). Five of 11 studies 
(45.4%) that examined whether cognitive function was 

impaired in patients on stable opioid doses found no 
impairment (43). Fourteen of 15 studies showed no psy-
chomotor impairment in patients stabilized on opioid 
medications after the acute administration of opioids 
(43). Eight studies were reviewed to answer the ques-
tion of whether patients on stable doses of opioids 
were at greater risk of motor vehicle violations or acci-
dents (43). These studies reviewed data for patients on 
chronic methadone treatment and teens who admitted 
to opioid usage (43). Seven of these studies found no 
increase in the number of motor vehicle violations or 
motor vehicle accidents for this population compared 
with age-matched controls (43). Finally, 3 studies exam-
ined whether stable doses of opioids resulted in driving 
impairments during simulator or on-road driving tests 
(43). Two of the 3 studies demonstrated that patients 
on chronic opioid therapy performed as well as their 
control-group counterparts (43).

Table 4 (cont.). Chronic Psychomotor Effects of  Opioids

Author Population (Groups) Study Question Study Design Study Conclusion

Mintzer et 
al. 2005 
(68)

20 abstinent opioid 
abusers, 18 metha-
done maintenance 
pts , 21 healthy 
matched controls.

Do abstinent opioid abus-
ers experience variations 
in psychomotor perfor-
mance compared with 
methadone maintenance 
pts or healthy controls?

Retrospective comparison using neuro-
psychiatric tests and former test results.

Abstinent opioid abusers exhibited 
cognitive performance between that of 
methadone maintenance pts and healthy 
controls, suggesting that methadone 
maintenance causes deficits beyond that 
of prior abuse.

Prosser et 
al. 2006 
(69)

29 methadone 
maintenance pts, 
27 abstinent opioid 
abusers, 29 healthy 
controls.

Do patients on opioid 
maintenance experience 
variations in psychomotor 
performance?  Do these 
variations persist after 
complete detoxification.

Prospective study used neuropsychi-
atric tests to compare 29 methadone 
maintenance pts,27 abstinent opioid 
abusers, and 29 healthy controls.

Pts on opioid maintenance and those 
with prolonged abstinence from opioids 
demonstrated psychomotor impairment 
when compared with healthy controls.

Rapeli et al. 
2007 (70)

16 methadone 
maintenance pts, 
17 buprenorphine 
maintenance pts, 17 
healthy controls.

Do patients on opioid mainte-
nance consisting of methadone 
or buprenorphine experience 
variations in psychomotor 
performance when compared 
to each other or healthy 
controls?

Prospective study used neuropsychiatric tests 
to compare16 methadone maintenance pts 
and 17 buprenorphine maintenance pts.

Pts on methadone and buprenorphine had 
cognitive deficits when compared to controls. 
Methadone-maintained pts had significantly 
slower reaction times when compared with 
buprenorphine-related controls.

Schindler et 
al. 2004 (71)

30 buprenorphine 
or methadone 
maintenance pts vs. 
30 healthy matched 
controls.

Do pts on buprenorphine or 
methadone maintenance have 
variations in psychomotor 
performance?

Prospective study used tests of driving 
aptitude to compare 30 pts on opioid mainte-
nance and 30 healthy controls.

Pts on maintenance therapy performed worse 
on 2/7 tests of attention under monotonous 
circumstances and decision/reaction time in 
dynamic environments, but similar in other 
dimensions.

Shmygalev et 
al. 2011 (72)

30 buprenorphine 
maintenance pts vs. 
90 healthy controls.

Do pts on buprenorphine 
maintenance have variations in 
psychomotor performance?

Prospective study used tests of driving apti-
tude to compare 30 buprenorphine pts and 90 
healthy controls.

Pts on buprenorphine maintenance did not 
exhibit psychomotor or cognitive deficits when 
compared to controls.

Soyka et al. 
2005 (73)

22 buprenorphine 
maintenance pts 
vs. 24 methadone 
maintenance pts.

Do pts on buprenorphine 
maintenance have variations 
in psychomotor performance 
when compared to pts on 
methadone maintenance?

Prospective study used neuropsychiatric tests 
of driving aptitude to compare 22 buprenor-
phine maintenance pts and 24 methadone 
maintenance pts.

No statistically significant differences were 
identified; however buprenorphine-maintained 
pts performed better on neuropsychiatric test-
ing as a whole.

Verdejo et al. 
2005 (74)

18 methadone 
maintenance pts vs. 
23 abstinent opioid 
abusers.

Do pts on methadone 
maintenance have variation 
in psychomotor performance 
when compared to abstinent 
heroin abusers?

Prospective comparison using neuropsychi-
atric tests.

Methadone-maintained pts exhibited de-
creased processing speed, attention, cognition, 
and working memory when compared to 
abstinent abusers.

CNCP indicates chronic noncancer pain; COAT, chronic opioid analgesic therapy; CR, continuous release; CRT, continuous reaction time; IR, im-
mediate release; KPS, Karnofsky Performance Status; LAAM, levo-alpha-acetylmetodol; pts, patients; VAS, visual analog scale.
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Although patients on stable doses of opioids ap-
pear to acquire a tolerance that prevents them from 
demonstrating the impairment experienced by opioid-
naïve individuals, acute increases in opioid dosages ap-
pear to cause the psychomotor impairment to return 
(57). Bruera et al (57) conducted a study of 40 cancer 
patients on chronic opioid therapy. Twenty patients had 
been on stable opioids for more than 7 days and 20 had 
acute increases less than 3 days prior (57). Psychomotor 
testing was conducted 45 minutes after the morning 
opioid administration (57). This testing demonstrated 
significant changes in psychomotor function, including 
increased drowsiness and nausea and decreased finger 
tapping speed, arithmetic problem solving speed, and 
visual memory in those who had had acute increases in 
opioid dosage (57).

In addition to the timing of acquired tolerance, 
several other variables of pain-related and psychomo-
tor symptoms experienced by patients with chronic 
pain confound attempts to quantify the level of opioid-
induced impairment. First and foremost, patients who 
suffer from chronic pain may experience cognitive, 
psychomotor, or physiologic impairment from the pain 
symptoms themselves (75). These symptoms alone have 
been shown to cause impaired driving ability (75). In 
these cases, pain relief may actually improve psycho-
motor performance (49). Second, the disease processes 
that cause chronic pain are not uniform. For some con-
ditions such as cancer, either the disease itself or a con-
comitant treatment(s) (e.g., anxiolytics, chemotherapy) 
used to alleviate nonpain symptoms, can impair psycho-
motor skills (61). Consequently, studies to evaluate the 
effects of opioid use in chronic pain patients require 
control groups with a similar disease burden to mea-
sure the impairing effect attributable to opioids (61). 
Patients with a history of substance abuse or who are 
in opioid maintenance programs may also skew data 
on impairment. Such patients have been found to have 
higher rates of misuse, abuse, or concomitant illicit 
drug use that can compromise study results (71).

The Current State of Public Policy Concerning 
DUID

Appropriate DUID arrests and convictions begin 
with properly executed arrest procedures. Officers initi-
ate an arrest when they identify erratic driving, signal 
the car to the roadside, and perform a Standardized 
Field Sobriety Test and measure breath alcohol content 
(BrAC) (76). If the driver appears more impaired than in-
dicated by his BrAC, the arresting officer may call in the 

assistance of a drug recognition expert (DRE). The DRE 
is a class of officer trained to accurately assess when 
a driver is under the influence of drugs other than al-
cohol and order appropriate toxicological testing (76). 
The DRE opinion has been cited as strong evidence in 
acquiring DUID convictions (76).

Difficulty in acquiring objective evidence is created 
when a driver refuses to take a toxicological test. To 
overcome this obstacle, many states have implemented 
laws asserting that by driving on state roads, motorists 
have given “implied consent” to body fluid or tissue 
collection for analytic testing (Table 5) (1). These states 
force the driver to choose between a toxicological test 
or an adverse legal consequence for refusing to provide 
a sample (1). Two states, Alabama and Alaska, make 
testing compulsory if an accident involves morbidity or 
mortality (1). Twenty-six other states authorize officers 
to acquire a sample notwithstanding a driver’s refusal; 
however, such samples are commonly limited to instanc-
es of accidents involving personal injury or death (1). 
Two states impose enhanced penalties on drivers who 
refuse testing but are eventually convicted of DUID (1). 
Other states consider forced samples to constitute a 
“search” under the Constitution, and therefore require 
either a search warrant or circumstances that supersede 
the need for such a warrant (1).

When a sample is not acquired, other options exist 
for prosecutors to pursue DUID or related convictions. 
For example, in 9 states, the refusal to submit to toxi-
cological testing is a crime (1). Most states do not con-
sider refusal a crime, but do allow prosecutors to admit 
evidence of a refusal to submit to toxicological testing 
at trial against the defendant driver (1). Such evidence 
can be incriminating toward defendants, as it can instill 
a suspicion of guilt within the minds of jurors. Howev-
er, the use of refusal as evidence does have limitations 
that are not uniform among the states (1). Wisconsin 
requires that implied-consent rules were correctly ad-
hered to prior to introducing evidence (1). Maryland 
requires that such evidence be “material and relevant” 
to issues related to the DUID offense (1). Michigan does 
not allow such information to be introduced at trial ex-
cept to show that such testing was requested (1). Vir-
ginia allows such information to be admitted only as 
a rebuttal, meaning that the defendant would have to 
raise the issue of testing before the prosecution could 
introduce the refusal as evidence (1). 

One of the most important issues at trial is whether 
the driver met the level of impairment that the state 
designates as a crime (Table 5). The vast majority of 
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the states (48) use the phrase “under the influence” to 
describe the level of impairment considered criminal; 
however, this phrase is interpreted differently among 
various states (1). Fourteen states define “under the in-
fluence” in the statutory language to mean “incapable 
of driving safely”(1). This language ensures that the 
prosecutor faces a heavy burden of proof in establish-
ing that the opioid ingested incapacitated the defen-
dant driver. Another 8 states have a lower threshold for 
impairment, using the word “impaired” to define “un-
der the influence.” This statutory definition implies a 

more modest deterioration in driving ability as grounds 
for conviction (1). A total of 17 states support some 
form of “zero tolerance” law whereby body fluid lev-
els of any amount of drug capable of impairing driving 
performance may be grounds for sanction (1). 

The use of legally acquired prescription medica-
tions while driving as a defense to the charge of DUID 
presents a question upon which states are divided (Ta-
ble 5). Twenty states do not allow the legal use of a 
prescription medication to be pleaded as a defense to 
DUID (1). Five states allow such a defense (1). The state 

Law Applicable States

Implied Consent to Toxicology Testing for All Motorists

No implied consent MA, NJ, WV

Implied consent in accident with serious injury or death AL, AK

Implied consent for toxicological testing in all circumstances

AS, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, 
KY, LA, ME, MD, MI, MN, MS, MO, MT, NE, NV, NH, NM, NY, 
NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, 
WI, WY

Criminal penalties for refusal of a toxicology test AK, AR, IN, LA, MD, MN, NE, NM, OH, RI

Enhanced penalties for refusal of a toxicology test KY, ME

Automatic arrest for DUID for refusal of a toxicology test NV

Standard of  Impairment Used for DUID Conviction

“Incapacity” AL, AR, IL, KS, NV, MD, NM, ND, OK, PA, SD, VT, WI, WY

“Impaired” AZ, FL, HI, IN, KY, MT, SC, VA, NY●

“Per Se” any amount of prohibited drug or any amount of prohibited drug 
metabolite AZ, DE, GA, IN, MN, PA, UT

“Per Se” any amount of prohibited drug IL, IA, MI, RI, WI

“Per Se” a specified amount of prohibited drug NV, OH, VA

“Per Se” any amount of prohibited drug in driver under 21 years old NC, SD

“Not having normal use of mental or physical faculties” TX 

Use of  a Valid Prescription for Opioids as a Defense to DUID Conviction

Legal entitlement to a prescription drug is no defense AL, AZ, AR, DE, GA, ID, IL, KS, KY, MT, NC, OK, PA, RI, SD, TN, 
TX, VT, WA, WV, PR

Use of a drug according to a valid prescription/ directions is a defense 
without caveats AZ, IN, IA, MN, NC

Use of a drug according to a valid prescription/ directions is a defense 
with caveats WA, NC, GA, UT, ND, MD, CA, WI*

Table 5. State Law Concerning DUID

*Wisconsin allows a defense to a charge of DUID if the driver proves by a preponderance of the evidence that at the time of the incident or 
occurrence he or she had a valid prescription for methamphetamine or one of its metabolic precursors, gamma-hydroxybutyric acid, or delta-9-
tetrahydrocannabinol
●New York has the standard of “impaired driving” but does not use the term “under the influence” in their statute.
DUID indicates driving under the influence of drugs.
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of Maryland allows the use of a prescription medication 
as a defense when the defendant was unaware that the 
drug would render him/her incapable of driving safely 
and the defendant was legally entitled to use a con-
trolled substance (1). North Dakota will allow legal en-
titlement to be used as a defense if the drug was used 
only as prescribed by a physician or other practitioner 
who legally prescribed or dispensed the drug to the de-
fendant (1). The state of Washington allows the use of 
a drug pursuant to a prescription as a defense to its 
charge of negligent driving (1). North Carolina allows 
the use of “therapeutically appropriate amounts” of a 
legally prescribed drug as a defense for its per se negli-
gence law for drivers under 21 years of age (1). Georgia 
allows a legal prescription to be used as a defense to its 
per se law unless that drug renders the driver incapable 
of driving safely (1). In California, the law provides a 
defense for lawful use by patients enrolled in opioid 
treatment programs (1). 

The range of penalties and sanctions placed on a 
driver convicted of DUID is vast. A detailed discussion 
of such sanctions is beyond the scope of this article, but 
a brief summary is useful to illuminate the pertinent 
details that allow for an informed commentary on the 
direction such policies should take in the future. Most 
states sanction suspension of one’s driver’s license fol-
lowing conviction and provide subsequent provisions 
for license revocation for repeat offenders (1). A ma-
jority of states assign fines for first-time offenses that 
are considered misdemeanors. Escalating penalties such 
as increased fines or incarceration for repeat offend-
ers generally exist, but various substitutions are often 
employed to ease the burden on the state penitentiary 
system; substitutions can include community service, 
house arrest, and electronic monitoring (1).

Rehabilitation of offenders is an important part of 
comprehensive DUID law. Thirty-one states currently 
have sentencing laws that include use of drug rehabili-
tation/education programs (1). Nine states allow judges 
to “sentence” offenders to attend inpatient or outpa-
tient rehabilitation programs in lieu of prison (1). Some 
states screen offenders to discern whether further re-
habilitation would be beneficial before assigning pro-
gram attendance (1). Other states make attendance at 
a rehabilitation program a precondition for probation 
or re-acquisition of one’s driver’s license (1).

Physicians may face liability for the driving ac-
tions of their patients on opioid therapy under the 
traditional physician-patient duty of care (77). This li-
ability extends not only to the person and property of 

the patient, but also to third parties (78). Cases against 
physicians have succeeded when the physician fails to 
prescribe a specific and limited dosage in accordance 
with current guidelines (79); regularly examine the pa-
tient (80); disclose risks, including impaired driving (81); 
recognize and modify treatment for drug abusers (82); 
and monitor the patient properly (82). Despite such 
cases, instituting these general principles into practice 
is fraught with inherent difficulty, as little consensus 
exists among medical professionals regarding dosage 
limits for opioids, what constitutes proper monitoring 
and surveillance, and how best to distinguish aberrant 
behaviors from pseudoaddiction or undertreatment. 

Discussion

In 2010 the White House Office of National Drug 
Control Policy’s (ONDCP) National Drug Control Strat-
egy established the reduction of drugged driving as a 
national priority (83). The report set a goal of reducing 
drugged driving by 10% by the year 2015 (83). To do so, 
several initiatives were set. They included:

•	 Evaluation of current DUID laws
•	 Evaluation and improvement of drugged driving 

data collection
•	 Improvement of drugged driver education
•	 Identification and evaluation of promising models 

for drugged driver identification
•	 Standardizing drugged driver testing
•	 Conducting drug impairment research
•	 Conducting drugged driver behavioral research
•	 Conducting related treatment research (83).

In light of this national strategy, providers who 
wish to ensure that opioids are not over-regulated must 
be active in pursuing the research that leads to policy 
based upon best evidence and not based upon emo-
tional legislative reaction to a gruesome tragedy. 

Current research has established 2 groups of opioid 
users: those who have recently begun opioid therapy 
or who have recently increased their opioid dosage 
and are likely to demonstrate psychomotor impairment 
(40,41,42,57); and chronic users who do not appear to 
demonstrate significant psychomotor impairment (43). 
In addition, several of the conditions for which opioids 
are used can cause psychomotor impairment and in-
terfere with the ability to drive (75). Future study on 
impairment must therefore be aimed at clarifying the 
conditions (e.g., dosage, length of treatment, combi-
nation with alcohol/drugs, comorbid conditions) under 
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which opioids clearly induce psychomotor impairment 
(84). Such studies must test psychomotor impairment 
through simulated or actual driving or by use of sensi-
tive, validated instruments (84). Specific parameters of 
psychomotor function have been suggested by interna-
tional experts in regard to DUID through the recom-
mendations of the International Council on Alcohol, 
Drugs, and Traffic Safety (84).

Statutory law must authorize and fund the col-
lection of epidemiological data on the general pub-
lic and on those who have had DUID-related offenses 
and accidents (85). The collection of data should focus 
on drug- and medication-usage patterns. Information 
gathered should include: drugs and medications the 
person takes; duration of use for each drug or medica-
tion; concomitant use of other medicines; past medi-
cal history of the person; and quantitative blood levels 
of selected drugs and medications. The data gathered 
would allow researchers to run a multivariate analysis 
to identify the conditions associated with DUID arrest 
or traffic accidents. This database would not only pro-
vide cross-sectional data, but ideally would allow for 
recognition of trends, such as recidivism rates, and the 
comparison of interventions, such as criminal punish-
ments and rehabilitation. Internationally coordinated 
efforts to establish congruently constructed databases 
could enable cross-cultural comparison and allow coun-
tries to learn from one another based on policy experi-
ments (85).

Strong database creation and enforcement strat-
egy benefit from policies that support implied consent 
to roadside testing. Despite the various arguments 
against implied consent (e.g., violation of civil liberties), 
it creates an enforcement system that improves pros-
ecution of offenders. Voting in favor of such policy, the 
Supreme Court of the United States has found implied 
consent to withstand constitutional challenge, (86) and 
the vast majority of states have adopted some form of 
implied consent. An implied consent strategy allows for 
driver refusal of testing, but smart policies provide a 
sanction for the failure to submit to drug testing that is 
equivalent to the sanction for a positive drug test. (87)

Roadside drug testing must continue to be refined 
to be as simple, noninvasive, and accurate as possible. 
Quantitative testing would provide the best objective 
evidence to the court and may improve prosecution 
of DUID in the way that breath alcohol testing simpli-
fied alcohol-related DUI prosecution (84). As blood and 
urine cannot be as safely and discretely acquired during 
a roadside exam, current research efforts are focused 
on tests that use saliva samples or finger-stick blood 
samples (84). No clear candidate has yet emerged as be-
ing both accurate and reliable (84). Until an effective 
roadside drug test emerges, policy must support stan-
dardized quantitative blood or urine tests. 

The high standards of impairment and poor quality 
of evidence acquired during DUID arrests are obstacles 
to consistent, balanced prosecution. Currently, prosecu-
tors may face the daunting task of proving that the 
driver was impaired and that the drug in question was 
directly responsible for impairment (88). The burden is 
higher in states where “under the influence” is defined 
as “incapable of safely operating a motor vehicle” (1). 
In several instances that an allegedly opioid-impaired 
driver was pulled over, prosecutors had to rely on cir-
cumstantial evidence, such as signs of intravenous injec-
tion (89), admissions of drug use (90), finding prescrip-
tion bottles (91), failure of sobriety testing (91), erratic 
driving behaviors (92), and expert testimony to prove 
opioid-related impairment (93). Prosecution was there-
fore almost exclusively successful in instances where the 
defendant drivers had mixed drugs, exceeded the prop-
er dose, or had taken controlled medications without 
a prescription. To improve consistency, the legal and 
medical communities could work to establish protocols 
that standardize the evidence collected and provide 
guidance to prosecutors on the conditions under which 
opioids are most likely to be involved in psychomotor 
impairment.

There are 3 core levels of behavior that should be measured to 
predict crash risks/accidents:

Automotive behavior: well-learned skills
Tracking, steering (road tracking, critical tracking, compensatory 
tasks).
Vigilance or sustained attention (Mackworth Clock Test).

Control behavior: maintaining distance, passing, etc.
Motor performance, maneuvers (reaction time, car following 
tasks).
Divided attention (dual attention tasks).
Perception (time to collision-type tasks).

Executive planning behavior: interactive functions with ongoing 
traffic.
Risk taking, impulsivity (stop signal, Iowa gambling tasks).
Information processing, attention (choice reaction-time, selective 
or focused attention tasks).
Cognition, judgment (Tower of London task).

Table 6. Recommendations for Behaviors to Measure During 
DUID Research*

* From: Walsh JM, Verstraete AG, Huestis MA, Morland J. Guidelines 
for research on drugged driving. Addiction 2008; 103:1258.
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“Per se” laws, in which any specific amount of a 
drug or its metabolite detected in the body creates an 
automatic finding that the subject is “under the in-
fluence,” offer an appealing alternative to the legal 
struggle with the “impairment” standard (94). In cases 
involving alcohol, such laws have led to improved pros-
ecution efficacy and fewer highway fatalities as a result 
of general deterrence (95). For these reasons, per se 
laws have been advocated in prosecuting the illicit use 
of opioids (94). The ONDCP states that it will encourage 
states to adopt “per se” laws as part of the tactics to 
achieve the goal of a 10% reduction in DUID by 2015 
(83). The dilemma with “per se” laws applied to prop-
erly taken and legal prescription opioids is that a per se 
blood level of opioid that causes impairment in all in-
dividuals has not been determined, and probably does 
not exist as too many variables factor into this equation. 
Most opioid-exposed users can tolerate blood levels of 
opioids without psychomotor impairment that would 
lead to severe side effects in opioid-naïve individuals 
(96). Because of this variability in tolerance, application 
of a “per se” law may well be improper to a patient 
who is attempting to use his opioid prescription prop-
erly and may not have psychomotor impairment.

The extent to which a prescription for an opioid can 
be used as a legal defense must be limited. The use of a 
prescription as a pretext, or justification, for DUID relin-
quishes individual responsibility and imperils the public. 
Such policy would not permit prosecution of a prescrip-
tion-holding individual who drives while impaired. A 
more responsible balancing of personal rights and pub-
lic safety would be to allow a legal prescription to be 
used as a partial defense that lessens sanctions when 
quantitative blood levels demonstrate the patient was 
using his prescription appropriately. All sanctions for 
DUID that involve prescription opioids should promote 
the goal of reducing DUID (1). Screening evaluations 
should be completed by the court before sentencing so 
that less onerous punishments, such as counseling and 
rehabilitation services, can be offered to offenders who 
might benefit from these treatments (94). A sanction 
tract that provides for rehabilitation and treatment is 
complemented by monitored adherence to rehabili-
tation plans (94). By providing a transparent sanction 
strategy, the public is aware of the consequences and a 
general deterrence effect is observed (95).

Within this or any framework, key constituents 
must recognize their interests and any conflicts of in-

terest with their societal duties. Physicians have a duty 
to relieve the pain of the patient, but they also are vul-
nerable to personal liability when prescribing medica-
tions. To satisfy both, the physician must make prudent 
patient selection decisions and implement monitoring 
to avoid prescriptions to patients at high risk for opioid 
abuse while driving. Law enforcement not only has the 
societal duty to protect the public, but also the vulner-
ability that arises from being perceived by the public 
as enforcing draconian laws. To balance this, officers 
are best served by continually refining arrest protocols 
to ensure best practices. Use of mobile communication 
with DREs may facilitate greater consistency in the ap-
plication of DUID protocols. Patients bear the burden of 
pain and disability, yet still must balance their desire to 
drive with the need to protect others. Self-assessment 
of driving capabilities must be performed daily, and 
should be assisted by instructions from physicians, sup-
port networks, and law enforcement personnel. 

Conclusions

DUID is a topic of concern to both the medical and 
legal fields and one for which science has not yet pro-
vided sufficient guidance to the policy-making commu-
nity. The US medical system is in the midst of a chang-
ing paradigm on pain management that could include 
a greater use of opioids. The success of this paradigm 
shift is tied to the successful reintegration of chronic 
pain patients into society. A failure to create appropri-
ate policies to deal with the consequences of opioid use, 
such as DUID, is incompatible with the successful use 
of opioids. Our current understanding of impairment 
caused by opioids, as well as the epidemiology of DUID, 
can be improved by directed clinical study supported 
by public policies to support research and data collec-
tion. Once data are collected, effective prosecution will 
benefit from educated evidence gathering and under-
standing of opioid-induced psychomotor impairment. 
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