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2013-2014 English Language Medline Publications on Neurological Diseases 

and Automobile Driving 
 
1. Neurology. 2014 Mar 18;82(11):956-62.  
On-road driving impairments in Huntington disease. 
Devos H1, Nieuwboer A, Vandenberghe W, Tant M, De Weerdt W, Uc EY. 
OBJECTIVE: To determine the driving skill impairments and underlying visual, motor, and 
cognitive deficits that lead to failure on road testing in manifest Huntington disease (HD). 
METHODS: Certified driving assessment experts scored performance on 13 specific on-road 
driving skills in 30 persons with HD and 30 controls and issued a pass/fail decision based on 
their overall impression. These on-road skill items were mapped onto an existing theoretical 
framework that categorized driving skills into operational, tactical, visuo-integrative, and 
mixed clusters. The HD group additionally completed a detailed off-road battery of motor, 
visual, and neuropsychological tests. 
RESULTS: The HD group performed worse on all on-road items. Fourteen drivers with HD 
(47%) failed the road test compared with none of the controls. Scores on the Total Functional 
Capacity scale discriminated significantly between pass and fail groups. Total on-road score 
and performance in operational, tactical, and visuo-integrative clusters correlated strongly 
(Spearman ρ >0.50) with the pass/fail decision. The off-road tests showed variable strengths 
of association depending on the level of driving skill. Selective attention was strongly 
associated (Spearman ρ >0.50) with the total on-road score and all driving clusters. 
CONCLUSIONS: HD affects driving at many levels due to motor and cognitive deficits and 
leads to unsafe road performance even in mild stages. The high failure rate on the road test 
and difficulties in all aspects of on-road driving suggest that monitoring of fitness to drive 
should be initiated in the early course of HD. 
PMID: 24523484  
Related citations 
 
2. J Am Geriatr Soc. 2013 Dec;61(12):2192-8. 
Predicting on-road assessment pass and fail outcomes in older drivers with cognitive 
impairment using a battery of computerized sensory-motor and cognitive tests. 
Hoggarth PA, Innes CR, Dalrymple-Alford JC, Jones RD. 
OBJECTIVES: To generate a robust model of computerized sensory-motor and cognitive test 
performance to predict on-road driving assessment outcomes in older persons with 
diagnosed or suspected cognitive impairment. 
DESIGN: A logistic regression model classified pass–fail outcomes of a blinded on-road 
driving assessment. Generalizability of the model was tested using leave-one-out cross-
validation. 
SETTING: Three specialist clinics in New Zealand. 
PARTICIPANTS: Drivers (n=279; mean age 78.4, 65% male) with diagnosed or suspected 
dementia, mild cognitive impairment, unspecified cognitive impairment, or memory problems 
referred for a medical driving assessment. 
MEASUREMENTS: A computerized battery of sensory-motor and cognitive tests and an on-
road medical driving assessment. 
RESULTS: One hundred fifty-five participants (55.5%) received an on-road fail score. Binary 
logistic regression correctly classified 75.6% of the sample into on-road pass and fail groups. 
The cross-validation indicated accuracy of the model of 72.0% with sensitivity for detecting 
on-road fails of 73.5%, specificity of 70.2%, positive predictive value of 75.5%, and negative 
predictive value of 68%. 
CONCLUSION: The off-road assessment prediction model resulted in a substantial number 
of people who were assessed as likely to fail despite passing an on-road assessment and 
vice versa. Thus, despite a large multicenter sample, the use of off-road tests previously 
found to be useful in other older populations, and a carefully constructed and tested 
prediction model, off-road measures have yet to be found that are sufficiently accurate to 
allow acceptable determination of on-road driving safety of cognitively impaired older drivers. 
PMID: 24479148  
Related citations 
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3. Invest Ophthalmol Vis Sci. 2014 Mar 13;55(3):1540-8.  
Driving with hemianopia: IV. Head scanning and detection at intersections in a 
simulator. 
Bowers AR1, Ananyev E, Mandel AJ, Goldstein RB, Peli E. 
 
PURPOSE: Using a driving simulator, we examined the effects of homonymous hemianopia 
(HH) on head scanning behaviors at intersections and evaluated the role of inadequate head 
scanning in detection failures. 
METHODS: Fourteen people with complete HH and without cognitive decline or visual 
neglect and 12 normally sighted (NV) current drivers participated. They drove in an urban 
environment following predetermined routes, which included multiple intersections. Head 
scanning behaviors were quantified at T-intersections (n = 32) with a stop or yield sign. 
Participants also performed a pedestrian detection task. The relationship between head 
scanning and detection was examined at 10 intersections. 
RESULTS: For HH drivers, the first scan was more likely to be toward the blind than the 
seeing hemifield. They also made a greater proportion of head scans overall to the blind side 
than did the NV drivers to the corresponding side (P = 0.003). However, head scan 
magnitudes of HH drivers were smaller than those of the NV group (P < 0.001). Drivers with 
HH had impaired detection of blind-side pedestrians due either to not scanning in the 
direction of the pedestrian or to an insufficient scan magnitude (left HH detected only 46% 
and right HH 8% at the extreme left and right of the intersection, respectively). 
CONCLUSIONS: Drivers with HH demonstrated compensatory head scan patterns, but not 
scan magnitudes. Inadequate scanning resulted in blind-side detection failures, which might 
place HH drivers at increased risk for collisions at intersections. Scanning training tailored to 
specific problem areas identified in this study might be beneficial. 
PMID: 24474265  PMCID: PMC3954314 Free PMC Article 
Related citations 
 
4. Epilepsy Behav. 2014 Jan;30:50-7. 
Epilepsy and driving: potential impact of transient impaired consciousness. 
Chen WC, Chen EY, Gebre RZ, Johnson MR, Li N, Vitkovskiy P, Blumenfeld H. 
Driving is an important part of everyday life for most adults, and restrictions on driving can 
place a significant burden on individuals diagnosed with epilepsy. Although sensorimotor 
deficits during seizures may impair driving, decreased level of consciousness often has a 
more global effect on patients' ability to respond appropriately to the environment. Better 
understanding of the mechanisms underlying alteration of consciousness in epilepsy is 
important for decision-making by people with epilepsy, their physicians, and regulators in 
regard to the question of fitness to drive. Retrospective cohort and cross-sectional studies 
based on surveys or crash records can provide valuable information about driving in epilepsy. 
However, prospective objective testing of ictal driving ability during different types of seizures 
is needed to more fully understand the role of impaired consciousness and other deficits in 
disrupting driving. Driving simulators adapted for use in the epilepsy video-EEG monitoring 
unit may be well suited to provide both ictal and interictal data in patients with epilepsy. 
Objective information about impaired driving in specific types of epilepsy and seizures can 
provide better informed recommendations regarding fitness to drive, potentially improving the 
quality of life of people living with epilepsy. 
PMID: 24436967  PMCID: PMC4098969 [Available on 2015/1/1] 
Related citations 
 
5. Occup Ther Health Care. 2014 Jan;28(1):62-76.  
Driving with dementia: evaluation, referral, and resources. 
Dickerson AE. 
Driving is a highly valued instrumental activity of daily living, especially for the older adults 
who consider it part of their definition of independence and mobility. This paper discusses the 
issues associated with driving and older adults, including the difficulty of identifying when it is 
time to give up the keys. With a review of the latest research and need for specialized 
services for those with diminished capacity, the paper highlights how general practice 
occupational therapists must work in conjunction with driver rehabilitations specialists to meet 
the need of this growing population. A framework for referral and judgment is described and 
resources offered to practitioners to use. 
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PMID: 24354333  
Related citations 
 
6. Neurology. 2014 Jan 7;82(1):32-40.  
Effect of subthalamic nucleus deep brain stimulation on driving in Parkinson disease. 
Buhmann C1, Maintz L, Hierling J, Vettorazzi E, Moll CK, Engel AK, Gerloff C, Hamel W, 
Zangemeister WH. 
 
OBJECTIVE: To examine the influence of subthalamic nucleus (STN) deep brain stimulation 
(DBS) on driving in patients with Parkinson disease (PD). 
METHODS: Using a driving simulator setup proven to reflect on-road driving, 2 main analyses 
were performed: 1) comparison of driving performance among 23 patients with deep brain 
surgery (DBS patients), 21 patients without surgery (no-DBS patients), and 21 controls; and 
2) analysis of the effect of stimulation vs levodopa on driving performance. To this end, 3 
tests were run in the medicated DBS patient cohort, with 3 different conditions: "stimulation 
on" (STIM) (equated to daily treatment), "stimulation off" (OFF), and "stimulation off/levodopa" 
(LD) (dosage aimed at maintaining motor status). Differences in driving times and errors 
among conditions were analyzed. 
RESULTS: Age and cognitive deficits influenced driving performance negatively. The no-DBS 
patient group performed worse in driving time and driving errors than controls. DBS patients 
drove slower than controls and no-DBS patients. Driving safety was comparable to controls 
but higher than in no-DBS patients. Within the DBS patient group, driving was more accurate 
with STIM than with LD, although motor effects did not differ. Driving with STIM, but not with 
LD, was superior to driving in the OFF condition. 
CONCLUSION: DBS of the STN seems to have a beneficial effect on driving ability in 
patients with PD, potentially because of nonmotor driving-relevant aspects. Our data suggest 
that driving permission for DBS-treated patients with PD should not be handled more 
restrictively than permissions for patients with PD in general. 
CLASSIFICATION OF EVIDENCE: This study provides Class IV evidence that STN-DBS in 
patients with PD is associated with a reduction in driving errors and improvements in driving 
accuracy in driving simulations. 
PMID: 24353336  
Related citations 
 
7. Invest Ophthalmol Vis Sci. 2014 Jan 20;55(1):368-74.  
Driving with hemianopia: III. Detection of stationary and approaching pedestrians in a 
simulator. 
Alberti CF1, Peli E, Bowers AR. 
 
PURPOSE: To compare blind-side detection performance of drivers with homonymous 
hemianopia (HH) for stationary and approaching pedestrians, initially appearing at small (4°) 
or large (14°) eccentricities in a driving simulator. While the stationary pedestrians did not 
represent an imminent threat, as their eccentricity increased rapidly as the vehicle advanced, 
the approaching pedestrians maintained a collision course with approximately constant 
eccentricity, walking or running, toward the travel lane as if to cross. 
METHODS: Twelve participants with complete HH and without spatial neglect pressed the 
horn whenever they detected a pedestrian while driving along predetermined routes in two 
driving simulator sessions. Miss rates and reaction times were analyzed for 52 stationary and 
52 approaching pedestrians. 
RESULTS: Miss rates were higher and reaction times longer on the blind than the seeing 
side (P < 0.01). On the blind side, miss rates were lower for approaching than stationary 
pedestrians (16% vs. 29%, P = 0.01), especially at larger eccentricities (20% vs. 54%, P = 
0.005), but reaction times for approaching pedestrians were longer (1.72 vs. 1.41 seconds; P 
= 0.03). Overall, the proportion of potential blind-side collisions (missed and late responses) 
was not different for the two paradigms (41% vs. 35%, P = 0.48), and significantly higher than 
for the seeing side (3%, P = 0.002). 
CONCLUSIONS: In a realistic pedestrian detection task, drivers with HH exhibited significant 
blind-side detection deficits. Even when approaching pedestrians were detected, responses 
were often too late to avoid a potential collision. 
PMID: 24346175  PMCID: PMC3900270 Free PMC Article 
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Related citations 
 
8. Brain Inj. 2014;28(1):38-43.  Early neuropsychological tests as correlates of return to 
driving after traumatic brain injury. 
Cullen N1, Krakowski A, Taggart C. 
 
OBJECTIVE: To assess the ability of neuropsychometric tests administered during inpatient 
rehabilitation to predict return to driving after traumatic brain injury (TBI). 
DESIGN: Retrospective, matched case-controlled study. 
METHODS: Sixty-seven participants with TBI, drawn from an existing database, completed a 
questionnaire that assessed return to driving post-TBI, as measured by reinstatement of the 
driver's license. Drivers were individually case-matched to non-drivers on age, Glasgow 
Coma Scale (GCS), Disability Rating Scale (DRS) and the rehabilitation admission interval 
(RAI). Scores on four neuropsychological tests (Trail-Making A, Trail Making B, Digit Span-
forward and Digit Span-backward), administered during the rehabilitation stay, were 
compared between case-matched drivers and non-drivers. 
OUTCOME MEASURE: Return to driving, as defined by reinstatement of the driver's license. 
RESULTS: Participants who had returned to driving were comparable to those who had not 
returned to driving with respect to demographic variables, initial injury severity and baseline 
functioning. Scores on two neuropsychological assessments were significantly better in 
participants who had returned to driving than in those who had not: Trail-making A (p < 0.01) 
and Trail-making B (p < 0.01). 
CONCLUSIONS: The results suggest that neuropsychological measures of processing speed 
and cognitive flexibility may predict return to driving after TBI. 
PMID: 24328798  
Related citations 
 
9. Top Stroke Rehabil. 2013 Nov-Dec;20(6):500-8. doi: 10.1310/tsr2006-500. 
Comparison of foot pedal reaction time among patients with right or left hemiplegia 
and able-bodied controls. 
Pauley T1, Ismail F, Boulias C, Devlin M, Phadke CP. 
 
BACKGROUND: Although inpatient stroke rehabilitation provides clinicians with the 
opportunity to prepare patients for continuation of prestroke activities, little is known about the 
patients' ability to safely resume driving at the point of discharge to the community. 
OBJECTIVE: To compare foot pedal response times of 20 stroke patients with right 
hemiplegia (RH) or left hemiplegia (LH) and 10 controls. 
METHODS: A cross-sectional design was used. Response times were measured using 3 foot 
pedal operation techniques: (1) right-sided accelerator with right leg operating accelerator and 
brake, (2) right-sided accelerator with left leg operating accelerator and brake, and (3) left-
sided accelerator with left leg operating accelerator and brake. Outcomes included reaction 
time (RT), movement time (MT), and total response time (TRT). 
RESULTS: Controls demonstrated faster RT than patients with RH (263 vs 348 ms; P < .001) 
or LH (316 ms; P < .05) for all conditions, as well as faster MT than patients with RH (P < .05 
for all) but not LH when using the right leg (258 vs 251 ms; P = .82). Controls demonstrated 
faster TRT than patients with RH (P < .001 for all) but not LH when using the right leg (515 vs 
553 ms; P = .44). 
CONCLUSIONS: When using the nonparetic leg, patients with LH had braking response 
times comparable to controls, but patients with RH demonstrated significant impairment of 
both the paretic and nonparetic legs. 
PMID: 24273297  
Related citations 
 
10. J Geriatr Psychiatry Neurol. 2013 Dec;26(4):259-66.  
Lower hippocampal volume predicts decrements in lane control among drivers with 
amnestic mild cognitive impairment. 
Griffith HR1, Okonkwo OC, Stewart CC, Stoeckel LE, Hollander JA, Elgin JM, Harrell LE, 
Brockington JC, Clark DG, Ball KK, Owsley C, Marson DC, Wadley VG. 
 
OBJECTIVES: There are few methods to discern driving risks in patients with early dementia 
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and mild cognitive impairment (MCI). We aimed to determine whether structural magnetic 
resonance imaging (MRI) of the hippocampus-a biomarker of probable Alzheimer pathology 
and a measure of disease severity in those affected--is linked to objective ratings of on-road 
driving performance in older adults with and without amnestic MCI. 
METHODS: In all, 49 consensus-diagnosed participants from an Alzheimer's Disease 
Research Center (15 diagnosed with amnestic MCI and 34 demographically similar controls) 
underwent structural MRI and on-road driving assessments. 
RESULTS: Mild atrophy of the left hippocampus was associated with less-than-optimal 
ratings in lane control but not with other discrete driving skills. Decrements in left hippocampal 
volume conferred higher risk for less-than-optimal lane control ratings in the patients with MCI 
(B = -1.63, standard error [SE] = .74, Wald = 4.85, P = .028), but not in controls (B = 0.13, SE 
= .415, Wald = 0.10, P = .752). The odds ratio and 95% confidence interval for below-optimal 
lane control in the MCI group was 4.41 (1.18-16.36), which was attenuated to 3.46 (0.88-
13.60) after accounting for the contribution of left hippocampal volume. 
CONCLUSION: These findings suggest that there may be a link between hippocampal 
atrophy and difficulties with lane control in persons with amnestic MCI. Further study appears 
warranted to better discern patterns of brain atrophy in MCI and Alzheimer disease and 
whether these could be early markers of clinically meaningful driving risk. 
PMID: 24212246  PMCID: PMC4114386 [Available on 2014/12/1] 
Related citations 
 
11. Neurosci Lett. 2014 Jan 13;558:41-6.  
Using fMRI virtual-reality technology to predict driving ability after brain damage: a 
preliminary report. 
Hung Y1, Vetivelu A2, Hird MA3, Yan M4, Tam F5, Graham SJ6, Cusimano M7, Schweizer 
TA8. 
 
The cerebellum, which is important for movement control and planning, is often affected by 
many neurological conditions. Until now there has been limited information regarding how the 
function of the cerebellum impacts driving ability. This study used fMRI with an integrated 
virtual reality driving simulator to determine which aspects of driving performance are related 
to the cerebellum in healthy drivers (Experiment 1). It also investigated drivers with focal 
cerebellar lesions to identify how damage to this brain region impairs driving abilities. The 
results showed that cerebellar functioning is responsible for motor-speed coordination and 
complex temporal-motor integration necessary to execute driving behaviours. As predicted, 
drivers with cerebellar damage, showed significantly compromised speed control during basic 
driving conditions, whereas their ability to perform during interactive driving situations was 
preserved. New insights into neural mechanisms and brain plasticity regarding driving 
behaviour are discussed. Strategies in assessing and rehabilitating drivers with related 
neurological conditions are provided. 
PMID: 24211223  
Related citations 
 
12. Epilepsia. 2013 Nov;54(11):1877-88.  
Epilepsy surgery, vision, and driving: what has surgery taught us and could modern 
imaging reduce the risk of visual deficits? 
Winston GP. 
 
Up to 40% of patients with temporal lobe epilepsy (TLE) are refractory to medication. Surgery 
is an effective treatment but may cause new neurologic deficits including visual field deficits 
(VFDs). The ability to drive after surgery is a key goal, but a postoperative VFD precludes 
driving in 4-50% of patients even if seizure-free. VFDs are a consequence of damage to the 
most anterior portion of the optic radiation, Meyer's loop. Anatomic dissection reveals that the 
anterior extent of Meyer's loop is highly variable and may clothe the temporal horn, a key 
landmark entered during temporal lobe epilepsy surgery. Experience from surgery since the 
1940s has shown that VFDs are common (48-100%) and that the degree of resection affects 
the frequency or severity of the deficit. The pseudowedge shape of the deficit has led to a 
revised retinotopic model of the organization of the optic radiation. Evidence suggests that the 
left optic radiation is more anterior and thus at greater risk. Alternative surgical approaches, 
such as selective amygdalo-hippocampectomy, may reduce this risk, but evidence is 
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conflicting or lacking. The optic radiation can be delineated in vivo using diffusion tensor 
imaging tractography, which has been shown to be useful in predicting the postoperative 
VFDs and in surgical planning. These data are now being used for surgical guidance with the 
aim of reducing the severity of VFDs. Compensation for brain shift occurring during surgery 
can be performed using intraoperative magnetic resonance imaging (MRI), but the additional 
utility of this expensive technique remains unproven. 
PMID: 24199825  PMCID: PMC4030586 Free PMC Article 
Related citations 
 
13. BMC Geriatr. 2013 Nov 1;13:117.  
When it is time to hang up the keys: the driving and dementia toolkit - for persons with 
dementia (PWD) and caregivers - a practical resource. 
Byszewski A1, Aminzadeh F, Robinson K, Molnar F, Dalziel W, Man Son Hing M, Hunt L, 
Marshall S. 
 
BACKGROUND: The aim of this project was to develop a toolkit to assist persons with 
dementia (PWD) and their caregivers, in planning for retirement from driving. The information 
gathered was used to develop a tool that can assist reflection about, and make sound 
decisions in this challenging area of the dementia journey. The purpose is to keep safe 
drivers on the road and to prepare those who are moving towards being at risk of being 
involved in crashes, to eventually stop driving when they are unsafe.The toolkit was prepared 
to address the concerns of both the PWD as well as the caregivers. Strategies and solutions 
are presented for both the PWD and the caregivers. A grief insert was also developed that 
can assist caregivers in supporting the PWD in the grief process that can accompany losing 
one's driving privileges. 
PMID: 24180371  Free full text 
Related citations 
 
14. Mov Disord. 2013 Dec;28(14):1949-56.  
Driving and off-road impairments underlying failure on road testing in Parkinson's 
disease. 
Devos H1, Vandenberghe W, Tant M, Akinwuntan AE, De Weerdt W, Nieuwboer A, Uc EY. 
 
Parkinson's disease (PD) affects driving ability. We aimed to determine the most critical 
impairments in specific road skills and in clinical characteristics leading to failure on a road 
test in PD. In this cross-sectional study, certified driving assessment experts evaluated 
specific driving skills in 104 active, licensed drivers with PD using a standardized, on-road 
checklist and issued a global decision of pass/fail. Participants also completed an off-road 
evaluation assessing demographic features, disease characteristics, motor function, vision, 
and cognition. The most important driving skills and off-road predictors of the pass/fail 
outcome were identified using multivariate stepwise regression analyses. Eighty-six (65%) 
passed and 36 (35%) failed the on-road driving evaluation. Persons who failed performed 
worse on all on-road items. When adjusted for age and gender, poor performances on lateral 
positioning at low speed, speed adaptations at high speed, and left turning maneuvers 
yielded the best model that determined the pass/fail decision (R(2) = 0.56). The fail group 
performed poorer on all motor, visual, and cognitive tests. Measures of visual scanning, motor 
severity, PD subtype, visual acuity, executive functions, and divided attention were 
independent predictors of pass/fail decisions in the multivariate model (R(2) = 0.60). Our 
study demonstrated that failure on a road test in PD is determined by impairments in specific 
driving skills and associated with deficits in motor, visual, executive, and visuospatial 
functions. These findings point to specific driving and off-road impairments that can be 
targeted in multimodal rehabilitation programs for drivers with PD. 
PMID: 24166984  
Related citations 
 
15. Arch Phys Med Rehabil. 2014 Mar;95(3):531-7.  
Improvement of driving skills in persons with relapsing-remitting multiple sclerosis: a 
pilot study. 
Akinwuntan AE1, Devos H2, Baker K2, Phillips K2, Kumar V3, Smith S4, Williams MJ5. 
 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4030586/
http://www.ncbi.nlm.nih.gov/pubmed?linkname=pubmed_pubmed&from_uid=24199825
http://www.ncbi.nlm.nih.gov/pubmed/24180371
http://www.ncbi.nlm.nih.gov/pubmed/24180371
http://www.ncbi.nlm.nih.gov/pubmed?term=Byszewski%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24523484
http://www.ncbi.nlm.nih.gov/pubmed?term=Aminzadeh%20F%5BAuthor%5D&cauthor=true&cauthor_uid=24523484
http://www.ncbi.nlm.nih.gov/pubmed?term=Robinson%20K%5BAuthor%5D&cauthor=true&cauthor_uid=24523484
http://www.ncbi.nlm.nih.gov/pubmed?term=Molnar%20F%5BAuthor%5D&cauthor=true&cauthor_uid=24523484
http://www.ncbi.nlm.nih.gov/pubmed?term=Dalziel%20W%5BAuthor%5D&cauthor=true&cauthor_uid=24523484
http://www.ncbi.nlm.nih.gov/pubmed?term=Man%20Son%20Hing%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24523484
http://www.ncbi.nlm.nih.gov/pubmed?term=Hunt%20L%5BAuthor%5D&cauthor=true&cauthor_uid=24523484
http://www.ncbi.nlm.nih.gov/pubmed?term=Marshall%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24523484
http://www.ncbi.nlm.nih.gov/pubmed?linkname=pubmed_pubmed&from_uid=24180371
http://www.ncbi.nlm.nih.gov/pubmed/24166984
http://www.ncbi.nlm.nih.gov/pubmed/24166984
http://www.ncbi.nlm.nih.gov/pubmed?term=Devos%20H%5BAuthor%5D&cauthor=true&cauthor_uid=24523484
http://www.ncbi.nlm.nih.gov/pubmed?term=Vandenberghe%20W%5BAuthor%5D&cauthor=true&cauthor_uid=24523484
http://www.ncbi.nlm.nih.gov/pubmed?term=Tant%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24523484
http://www.ncbi.nlm.nih.gov/pubmed?term=Akinwuntan%20AE%5BAuthor%5D&cauthor=true&cauthor_uid=24523484
http://www.ncbi.nlm.nih.gov/pubmed?term=De%20Weerdt%20W%5BAuthor%5D&cauthor=true&cauthor_uid=24523484
http://www.ncbi.nlm.nih.gov/pubmed?term=Nieuwboer%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24523484
http://www.ncbi.nlm.nih.gov/pubmed?term=Uc%20EY%5BAuthor%5D&cauthor=true&cauthor_uid=24523484
http://www.ncbi.nlm.nih.gov/pubmed?linkname=pubmed_pubmed&from_uid=24166984
http://www.ncbi.nlm.nih.gov/pubmed/24161271
http://www.ncbi.nlm.nih.gov/pubmed/24161271
http://www.ncbi.nlm.nih.gov/pubmed?term=Akinwuntan%20AE%5BAuthor%5D&cauthor=true&cauthor_uid=24523484
http://www.ncbi.nlm.nih.gov/pubmed?term=Devos%20H%5BAuthor%5D&cauthor=true&cauthor_uid=24523484
http://www.ncbi.nlm.nih.gov/pubmed?term=Baker%20K%5BAuthor%5D&cauthor=true&cauthor_uid=24523484
http://www.ncbi.nlm.nih.gov/pubmed?term=Phillips%20K%5BAuthor%5D&cauthor=true&cauthor_uid=24523484
http://www.ncbi.nlm.nih.gov/pubmed?term=Kumar%20V%5BAuthor%5D&cauthor=true&cauthor_uid=24523484
http://www.ncbi.nlm.nih.gov/pubmed?term=Smith%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24523484
http://www.ncbi.nlm.nih.gov/pubmed?term=Williams%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=24523484


NPOTM: Neurological Disease and Driving 2013-4 

 9 

OBJECTIVE: To determine the potential to improve driving-related skills using a simulator-
based program in persons with relapsing-remitting multiple sclerosis (RRMS). 
DESIGN: Pre-post intervention. 
SETTING: A university driving simulator laboratory. 
PARTICIPANTS: Participants (N=50) with RRMS and Expanded Disability Status Scale 
(EDSS) scores between 1 and 7 were enrolled. Pre- and posttraining data from 36 
participants (mean age ± SD, 46±11y; 30 women) who received training and 6 participants 
(mean age ± SD, 48±13y; 5 women) who did not receive training (control group) were 
compared. 
INTERVENTIONS: Five hours of driving training in a simulator. 
MAIN OUTCOME MEASURES: Performance on a road test at pre- and posttraining. 
Secondary outcome measures were performance on visual, physical, and cognitive tests. 
RESULTS: Overall, no significant differences were observed between the training and control 
groups before and after training. However, 4 of the 7 participants in the training group who 
failed the road test at pretraining passed posttraining, while the only participant in the control 
group who failed at pretraining still failed at posttraining. The training group also improved on 
perception of red and colored numbers, the Paced Auditory Serial Addition Test, and the dot 
cancellation test of the Stroke Driver Screening Assessment battery and reported less fatigue. 
These improvements were most pronounced among those with an EDSS score between 3 
and 7. 
CONCLUSIONS: This pilot study demonstrates the potential of using a simulator to improve 
driving-related visual, cognitive, and on-road skills in individuals with RRMS, particularly those 
with an EDSS score >3. Future randomized controlled trials with adequate power are needed 
to expand this field of study. 
PMID: 24161271  
Related citations 
 
16. Am Surg. 2013 Oct;79(10):1086-8. 
The association between high-risk behavior and central nervous system injuries: 
analysis of traffic-related fatalities in a large coroner's series. 
Pakula A1, Shaker A, Martin M, Skinner R. 
 
High-risk behaviors leading to traffic fatalities are often a result of severe traumatic brain and 
spine injuries. The objective of the study was to analyze patterns of behavior in drivers and 
motorcyclists that are associated with central nervous system (CNS)-related prehospital 
deaths that may serve as a basis for future prevention initiatives. Our study group comprised 
514 fatalities with severe CNS injuries documented at autopsy. The majority (n = 491) was 
the result of motor vehicle collisions (MVCs). In this group, male drivers predominated and 
the majority, 80 per cent, wore seatbelts. Toxicology analysis revealed 53 per cent of drivers 
with a mean concentration of ethanol above the legal limit. Texting while driving comprised 45 
per cent of the study group. Less than 5 per cent of the fatalities were the result of road or 
weather conditions. In the motorcycle group (n = 23), 100 per cent of the victims were 
unhelmeted. We report a large autopsy series of CNS-related deaths with analysis of 
behavioral factors associated with the fatalities. Substance abuse and distracted driving are 
dominant patterns of high-risk behavior in MVCs and not wearing a motorcycle helmet is 
deadly for victims of motorcycle crashes. 
PMID: 24160804  
Related citations 
 
17. Mov Disord. 2013 Dec;28(14):1909-11.  
Executive functions and driving in people with Parkinson's disease. 
Classen S1, Holmes J. 
 
Comment on Impact of specific executive functions on driving performance in people with 
Parkinson's disease. [Mov Disord. 2013] 
PMID: 24151241  
Related citations 
 
18. Mov Disord. 2013 Dec;28(14):1941-8. 
Impact of specific executive functions on driving performance in people with 

http://www.ncbi.nlm.nih.gov/pubmed?linkname=pubmed_pubmed&from_uid=24161271
http://www.ncbi.nlm.nih.gov/pubmed/24160804
http://www.ncbi.nlm.nih.gov/pubmed/24160804
http://www.ncbi.nlm.nih.gov/pubmed?term=Pakula%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24523484
http://www.ncbi.nlm.nih.gov/pubmed?term=Shaker%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24523484
http://www.ncbi.nlm.nih.gov/pubmed?term=Martin%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24523484
http://www.ncbi.nlm.nih.gov/pubmed?term=Skinner%20R%5BAuthor%5D&cauthor=true&cauthor_uid=24523484
http://www.ncbi.nlm.nih.gov/pubmed?linkname=pubmed_pubmed&from_uid=24160804
http://www.ncbi.nlm.nih.gov/pubmed/24151241
http://www.ncbi.nlm.nih.gov/pubmed?term=Classen%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24523484
http://www.ncbi.nlm.nih.gov/pubmed?term=Holmes%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24523484
http://www.ncbi.nlm.nih.gov/pubmed/24114952
http://www.ncbi.nlm.nih.gov/pubmed/24114952
http://www.ncbi.nlm.nih.gov/pubmed?linkname=pubmed_pubmed&from_uid=24151241
http://www.ncbi.nlm.nih.gov/pubmed/24114952


NPOTM: Neurological Disease and Driving 2013-4 

 10 

Parkinson's disease. 
Ranchet M1, Paire-Ficout L, Uc EY, Bonnard A, Sornette D, Broussolle E. 
 
Executive functions encompass various cognitive processes and are critical in novel or 
demanding driving situations. Our aim was to determine the role of impairments in specific 
executive functions (updating, flexibility, inhibition) on road performance in drivers with 
Parkinson's disease (PD), a condition commonly associated with early executive dysfunction. 
In this pilot study, 19 patients with mild to moderate PD and 21 healthy controls matched for 
age, education, and driving experience were tested using a neuropsychological battery 
assessing global cognitive abilities, updating (n-back task), flexibility (plus-minus task), and 
inhibition (Stroop test). Participants also underwent a 45-minute road test in which they were 
scored by a driving instructor and a second experimenter. To separate "at-risk" drivers from 
safe drivers, a composite driving indicator was calculated from the Test Ride for Investigating 
Practical Fitness to Drive score, the penalty score from the observation grid, and the number 
of safety interventions made by the driving instructor. Eight of the 40 drivers (all PD) were 
rated as "at risk." Measures of updating (the n-back task) and mental flexibility (the plus-
minus task) predicted driving safety even after adjustment for group status, explaining 53% of 
the total variance. These 2 tests also discriminated between safe and "at-risk" drivers within 
the PD group. These findings, although preliminary, suggest that updating and mental 
flexibility are critical for safe driving in PD. Assessment batteries for driving fitness should 
probe different aspects of executive functions, specifically when evaluating drivers with PD. 
PMID: 24114952  
Related citations 
 
19. J Forensic Leg Med. 2013 Oct;20(7):825-9.  
Automatism and driving offences. 
Rumbold J. 
 
Automatism is a rarely used defence, but it is particularly used for driving offences because 
many are strict liability offences. Medical evidence is almost always crucial to argue the 
defence, and it is important to understand the bars that limit the use of automatism so that the 
important medical issues can be identified. The issue of prior fault is an important public 
safeguard to ensure that reasonable precautions are taken to prevent accidents. The total 
loss of control definition is more problematic, especially with disorders of more gradual onset 
like hypoglycaemic episodes. In these cases the alternative of 'effective loss of control' would 
be fairer. This article explores several cases, how the criteria were applied to each, and the 
types of medical assessment required. 
PMID: 24112330  
Related citations 
 
20. Semin Neurol. 2013 Jul;33(3):219-30.  
Vertigo and dizziness from environmental motion: visual vertigo, motion sickness, and 
drivers' disorientation. 
Bronstein AM1, Golding JF, Gresty MA 
 
The normal vestibular system may be adversely affected by environmental challenges which 
have characteristics that are unfamiliar or ambiguous in the patterns of sensory stimulation 
they provide. A disordered vestibular system lends susceptibility even to quotidian 
environmental experiences as the sufferer becomes dependent on potentially misleading, 
nonvestibular sensory stimuli. In both cases, the sequelae may be vertigo, incoordination, 
imbalance, and unpleasant autonomic responses. Common environmental motion conditions 
include visual vertigo, motion sickness, and motorists' disorientation. The core therapy for 
visual vertigo, motion sickness, and drivers' disorientation is progressive desensitization 
within a cognitive framework of reassurance and explanation, plus anxiolytic tactics and 
autogenic control of autonomic symptoms. 
PMID: 24057825  
Related citations 
 
21. Int Psychogeriatr. 2013 Dec;25(12):2033-46.  
The stages of driving cessation for people with dementia: needs and challenges. 
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Liddle J1, Bennett S, Allen S, Lie DC, Standen B, Pachana NA. 
 
BACKGROUND: The impact of dementia on safe driving is well recognized and is generally 
accepted that all people with dementia are likely to need to cease driving at some stage in the 
disease process. Both driving and driving cessation can have poor outcomes for people with 
dementia and their caregivers in terms of health, safety, community access, and well-being. 
Although approaches to facilitate better outcomes from driving cessation are being developed, 
the processes of driving cessation for people with dementia are still not fully understood. 
METHODS: Within a descriptive phenomenological framework, semi-structured interviews 
were undertaken with key stakeholders, including retired drivers with dementia, family 
members, and health professionals. 
RESULTS: Findings from four retired drivers with dementia, 11 caregivers, and 15 health 
professionals characterized driving cessation for people with dementia as a process with 
three stages and associated challenges and needs. The early stage involved worried waiting, 
balancing safety with impending losses, and the challenge of knowing when to stop. The 
crisis stage involved risky driving or difficult transportation, acute adjustment to cessation and 
life without driving, and relationship conflict. The post-cessation stage was described as a 
long journey with ongoing battles and adjustments as well as decreased life space, and was 
affected by the disease progression and the exhaustion of caregiver. 
CONCLUSIONS: The concept of stages of driving cessation for people with dementia could 
be used to develop new approaches or adapt existing approaches to driving cessation. 
Interventions would need to be individualized, optimally timed, and address grief, explore 
realistic alternative community access, and simultaneously maintain key relationships and 
provide caregiver support. 
PMID: 23992286  
Related citations 
 
22. Cochrane Database Syst Rev. 2013 Aug 29;8:CD006222.  
Driving assessment for maintaining mobility and safety in drivers with dementia. 
Martin AJ1, Marottoli R, O'Neill D. 
 
BACKGROUND: Demographic changes are leading to an increase in the number of older 
drivers: as dementia is an age-related disease, there is also an increase in the numbers of 
drivers with dementia. Dementia can impact on both the mobility and safety of drivers, and 
the impact of formal assessment of driving is unknown in terms of either mobility or safety. 
Those involved in assessment of older drivers need to be aware of the evidence of positive 
and negative effects of driving assessment. Cognitive tests are felt by some authors to have 
poor face and construct validity for assessing driving performance; extrapolating from values 
in one large-scale prospective cohort study, the cognitive test that most strongly predicted 
future crashes would, if used as a screening tool, potentially prevent six crashes per 1000 
people over 65 years of age screened, but at the price of stopping the driving of 121 people 
who would not have had a crash. 
OBJECTIVES:  
PRIMARY OBJECTIVES: 1. to assess whether driving assessment facilitates continued 
driving in people with dementia;2. to assess whether driving assessment reduces accidents in 
people with dementia. 
SECONDARY OBJECTIVE: 1. to assess the quality of research on assessment of drivers 
with dementia. 
SEARCH METHODS: ALOIS, the Cochrane Dementia Group's Specialized Register was 
searched on 13 September 2012 using the terms: driving or driver* or "motor vehicle*" or "car 
accident*" or "traffic accident*" or automobile* or traffic. This register contains records from 
major healthcare databases, ongoing trial databases and grey literature sources and is 
updated regularly. 
SELECTION CRITERIA: We sought randomised controlled trials prospectively evaluating 
drivers with dementia for outcomes such as transport mobility, driving cessation or motor 
vehicle accidents following driving assessment. 
DATA COLLECTION AND ANALYSIS: Each review author retrieved studies and assessed 
for primary and secondary outcomes, study design and study quality. 
MAIN RESULTS: No studies were found that met the inclusion criteria. A description and 
discussion of the driving literature relating to assessment of drivers with dementia relating to 
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the primary objectives is presented. 
AUTHORS' CONCLUSIONS: In an area with considerable public health impact for drivers 
with dementia and other road users, the available literature fails to demonstrate the benefit of 
driver assessment for either preserving transport mobility or reducing motor vehicle accidents. 
Driving legislation and recommendations from medical practitioners requires further research 
that addresses these outcomes in order to provide the best outcomes for both drivers with 
dementia and the general public. 
PMID: 23990315  
Related citations 
 
23. Occup Ther Health Care. 2013 Oct;27(4):308-22.  
Meeting the occupational needs of a neurologically impaired client for driving: a case 
review. 
Rolland B1, Dickerson AE, Brooks J. 
 
Driving as a means of community mobility is an activity highly valued by individuals. When a 
medical condition impacts a person's ability to drive, occupational therapy practitioners should 
address this instrumental task of daily living with the client in order for the client to know if and 
when return to driving might be possible. This case review illustrates how the task of driving 
motivated a neurologically impaired client in therapy as well as how driving evaluation and 
driving rehabilitation intervention should not be done in isolation, but with the communication 
that will optimally assist the client to return to functional performance. 
PMID: 23962206  
Related citations 
 
24. Comput Methods Biomech Biomed Engin. 2013;16 Suppl 1:118-20.  
Comparison of steering forces of healthy versus disabled drivers under simulation 
condition. 
Schiro J1, Gabrielli F, Pudlo P, Barbier F, Djemai M. 
 
PMID: 23923875  
Related citations 
 
25. J Parkinsons Dis. 2013;3(2):153-60.  
Postural/Gait and cognitive function as predictors of driving performance in 
Parkinson's disease. 
Crizzle AM1, Classen S, Lanford DN, Malaty IA, Okun MS, Wang Y, Wagle Shukla A, 
Rodriguez RL, McFarland NR. 
 
BACKGROUND: The primary influence of motor symptoms on driving performance remains 
unclear due to the inconsistent use of various motor rating scales used in prior studies. 
OBJECTIVE: This study aimed to determine which of three measures utilized in PD, the 
Unified Parkinson's Disease Rating Scale (UPDRS) motor section; the Modified Hoehn and 
Yahr; and the Rapid Paced Walk Test would best predict pass/fail outcomes on a road test in 
a sample of PD drivers. 
METHODS: All participants (N = 55; 79% men) completed a road test. Receiver Operating 
Characteristics were then contrasted for all subjects based on assessments from all three 
disease severity indices. MMSE scores were then modelled with significant disease severity 
measures (if any) to determine if the predictive accuracy could be improved. 
RESULTS: The Rapid Paced Walk Test and the Modified Hoehn & Yahr both predicted 
pass/fail outcomes on the road test (Area under the curve of 0.73 and 0.82, respectively). 
UPDRS motor scores, however, did not predict safe driving. When optimal cut-off points on 
the Modified Hoehn & Yahr (≥ β.5) and Rapid Paced Walk Test (>6.ββ seconds) were 
modelled with MMSE scores indicative of mild cognitive impairment (<27), the model 
accurately classified 92% and 100% as failing the road test, respectively. 
CONCLUSION: Although the Rapid Paced Walk Test had a slight advantage in differentiating 
between pass/fail outcomes compared to the Modified Hoehn & Yahr, both tests alone cannot 
be used in isolation to predict driving safety. Predictive accuracy can be improved using both 
select cut-off points on the Modified Hoehn & Yahr and Rapid Paced Walk test with MMSE 
scores in PD drivers. Though these findings are useful, an on-road test is still the gold 
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standard, and screening should always be followed by formal testing. 
PMID: 23938345  
Related citations 
 
26. J Neurol. 2013 Oct;260(10):2562-8.  
Drivers with Parkinson's disease: are the symptoms of PD associated with restricted 
driving practices? 
Crizzle AM1, Myers AM, Roy EA, Almeida QJ. 
 
This study examined whether symptoms (motor, cognitive, vision, sleepiness, depression) of 
Parkinson's disease (PD) were associated with restricted driving practices. To quantify driving 
practices, electronic devices were installed in the vehicles of 27 drivers with PD (78 % men; 
M = 71.6, SD = 6.6; Unified Parkinson's Disease Rating Scale (UPDRS) motor score M = 
30.1, SD = 8.6; disease duration M = 3.9, SD = 2.8 years) and 20 controls (80 % men; M = 
70.6, SD = 7.9) for 2 weeks. Participants completed measures of sleepiness, depression, 
quality of life, and assessments of motor, cognitive and visual functions. The PD group had 
significantly slower brake response times (p < 0.05), poorer cognitive and quality of life scores 
(p < 0.01) and greater depression (p < 0.05) compared to controls. Slower reaction time was 
significantly related to reduced driving; specifically, fewer trips (r = -0.46; p < 0.05), distance (r 
= -0.54, p < 0.01) and duration at night (r = -0.58, p < 0.01). Better cognitive scores were 
associated with driving less often in difficult situations such as bad weather and rush hour (p 
< 0.05), as well as reduced speed on city streets, but only for the control group. While most 
drivers with PD rated their overall health as good or excellent, the five PD drivers who rated 
their health more poorly had significantly worse clinical symptoms (UPDRS motor scores, 
contrast sensitivity, depression, brake response time) and more restricted driving patterns. 
These findings show that drivers with PD who perceive their health poorly have greater 
symptomatology and were more likely to restrict their driving, possibly due to noticeable 
declines in multiple driving-related abilities. 
PMID: 23821027  
Related citations 
 
27. Can J Neurol Sci. 2013 Jul;40(4):540-5. 
First seizure while driving (FSWD)--an underestimated phenomenon? 
Pohlmann-Eden B1, Hynick N, Legg K. 
 
BACKGROUND: Seizures while driving are a well known occurrence in established epilepsy 
and have significant impact on driving privileges. There is no data available on patients who 
experience their first (diagnosed) seizure while driving (FSWD). 
METHOD: Out of 311 patients presenting to the Halifax First Seizure Clinic between 2008 
and 2011, 158 patients met the criteria of a first seizure (FS) or drug-naïve, newly diagnosed 
epilepsy (NDE). A retrospective chart review was conducted. FSWD was evaluated for 1) 
prevalence, 2) clinical presentation, 3) coping strategies, and 4) length of time driving before 
seizure occurrence. 
RESULTS: The prevalence of FSWD was 8.2%. All 13 patients experienced impaired 
consciousness. Eleven patients had generalized tonic-clonic seizures, one starting with a 
déjà-vu evolving to visual aura and a complex partial seizure; three directly from visual auras. 
Two patients had complex partial seizures, one starting with an autonomic seizure. In 
response to their seizure, patients reported they were i) able to actively stop the car (n=4, 
three had visual auras), ii) not able to stop the car resulting in accident (n=7), or iii) passenger 
was able to pull the car over (n=2). One accident was fatal to the other party. Twelve out of 13 
patients had been driving for less than one hour. 
DISCUSSION: FSWD is frequent and possibly underrecognized. FSWD often lead to 
accidents, which occur less if preceded by simple partial seizures. Pathophysiological 
mechanisms remain uncertain; it is still speculative if complex visuo-motor tasks required 
while driving play a role in this scenario. 
PMID: 23786737  
Related citations 
 
28. Accid Anal Prev. 2013 Dec;61:197-202.  
Self-rated driving habits among older adults with clinically-defined mild cognitive 
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impairment, clinically-defined dementia, and normal cognition. 
O'Connor ML1, Edwards JD, Bannon Y. 
 
Older adults with clinically-defined dementia may report reducing their driving more than 
cognitively normal controls. However, it is unclear how these groups compare to individuals 
with clinically-defined mild cognitive impairment (MCI) in terms of driving behaviors. The 
current study investigated self-reported driving habits among adults age 60 and older with 
clinical MCI (n=41), clinical mild dementia (n=40), and normal cognition (n=43). Participants 
reported their driving status, driving frequency (days per week), and how often they avoided 
accessing the community, making left turns, driving at night, driving in unfamiliar areas, 
driving on high-traffic roads, and driving in bad weather. After adjusting for education, a 
MANCOVA revealed that participants with MCI and dementia avoided unfamiliar areas and 
high-traffic roads significantly more than normal participants. Participants with dementia also 
avoided left turns and accessing the community more than those with normal cognition and 
MCI (p<0.05 for all). The other driving variables did not significantly differ between groups. 
Thus, older adults with clinically-defined MCI, as well as those with dementia, avoided some 
complex driving situations more than cognitively intact adults. However, all diagnostic groups 
had similar rates of driving cessation and frequency. Future research should examine the 
safety implications of such findings. 
PMID: 23769114  
Related citations 
 
29. Intern Med J. 2013 Jun;43(6):625-30.  
Driving, dementia and Australian physicians: primum non nocere? 
Carmody J1, Traynor V, Iverson D, Marchetti E. 
 
Older Australians are increasingly reliant on automobiles as their sole form of transport. As 
our population is ageing and the prevalence of dementia is increasing, it is anticipated that 
the number of drivers with dementia will rise over time. Much of the literature relating to 
driving and dementia focuses on safety rather than mobility. The objective of this paper is to 
highlight several topical ethical issues that pertain to Australian drivers with dementia. It is 
recommended that future research, policy and practice should centre on the crucial mobility 
and transport needs of our senior citizens. 
Comment in 
   Author reply: To PMID 23745993. [Intern Med J. 2013] 
   On-road driving assessment in dementia. [Intern Med J. 2013] 
PMID: 23745993  
Related citations 
 
30. Cochrane Database Syst Rev. 2013 May 31;5:CD006222.  
Driving assessment for maintaining mobility and safety in drivers with dementia. 
Martin AJ1, Marottoli R, O'Neill D. 
 
Update in 
   Cochrane Database Syst Rev. 2013;8:CD006222. 
BACKGROUND: Demographic changes are leading to an increase in the number of older 
drivers: as dementia is an age-related disease, there is also an increase in the numbers of 
drivers with dementia. Dementia can impact on both the mobility and safety of drivers, and 
the impact of formal assessment of driving is unknown in terms of either mobility or safety. 
Those involved in assessment of older drivers need to be aware of the evidence of positive 
and negative effects of driving assessment. Cognitive tests are felt by some authors to have 
poor face and construct validity for assessing driving performance; extrapolating from values 
in one large-scale prospective cohort study, the cognitive test that most strongly predicted 
future crashes would, if used as a screening tool, potentially prevent six crashes per 1000 
people over 65 years of age screened, but at the price of stopping the driving of 121 people 
who would not have had a crash. 
OBJECTIVES:  
PRIMARY OBJECTIVES: 1. to assess whether driving assessment facilitates continued 
driving in people with dementia; 2. to assess whether driving assessment reduces accidents 
in people with dementia. 
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SECONDARY OBJECTIVE: 1. to assess the quality of research on assessment of drivers 
with dementia. 
SEARCH METHODS: ALOIS, the Cochrane Dementia Group's Specialized Register was 
searched on 13 September 2012 using the terms: driving or driver* or "motor vehicle*" or "car 
accident*" or "traffic accident*" or automobile* or traffic. This register contains records from 
major healthcare databases, ongoing trial databases and grey literature sources and is 
updated regularly. 
SELECTION CRITERIA: We sought randomised controlled trials prospectively evaluating 
drivers with dementia for outcomes such as transport mobility, driving cessation or motor 
vehicle accidents following driving assessment. 
DATA COLLECTION AND ANALYSIS: Each review author retrieved studies and assessed 
for primary and secondary outcomes, study design and study quality. 
MAIN RESULTS: No studies were found that met the inclusion criteria. A description and 
discussion of the driving literature relating to assessment of drivers with dementia relating to 
the primary objectives is presented. 
AUTHORS' CONCLUSIONS: In an area with considerable public health impact for drivers 
with dementia and other road users, the available literature fails to demonstrate the benefit of 
driver assessment for either preserving transport mobility or reducing motor vehicle accidents. 
Driving legislation and recommendations from medical practitioners requires further research 
that addresses these outcomes in order to provide the best outcomes for both drivers with 
dementia and the general public. 
Update of 
   Cochrane Database Syst Rev. 2009;(1):CD006222. 
PMID: 23728659  
Related citations 
 
31. Disabil Rehabil. 2013 Aug;35(16):1387-93.  
Driving performance in persons with mild to moderate symptoms of multiple sclerosis. 
Devos H1, Brijs T, Alders G, Wets G, Feys P. 
 
PURPOSE: To investigate whether driving performance is impaired in persons with mild to 
moderate multiple sclerosis (MS). 
METHOD: This study included 15 persons with MS (pwMS) and 17 healthy controls. The MS 
group exhibited mild to moderate impairments on the Expanded Disability Status Scale 
(median, Q1-Q3; 3.5, 2.5-4). The driving simulation required participants to drive in daily 
traffic while attending to a divided attention (DA) task. Computerized measures on the driving 
task included number of accidents, tickets, speed maintenance, standard deviation of lateral 
position, and time to collision. Response times and accuracy on the DA task were also 
computer generated. Additionally, pwMS completed a clinical evaluation encompassing motor, 
functional, visual, psychosocial and cognitive tests. 
RESULTS: No differences between healthy controls and pwMS were observed on all 
measures of the primary driving task. PwMS performed worse than healthy controls on DA 
response time (3.10 s, 2.87-3.68 versus 2.15 s, 2.04-2.43; p = 0.001) and accuracy (15 
correct answers, 11-18 versus 24 correct answers, 22-25; p < 0.0001). Depression was 
significantly associated with time to collision (r = -0.77; p < 0.01). 
CONCLUSIONS: Subjects with mild to moderate MS are able to prioritize the driving task 
above the DA task. The relationship between depression and driving performance in MS 
merits further investigation. 
PMID: 23682634  
Related citations 
 
32. Intern Med J. 2013 Aug;43(8):849-53.  
Analysis of the latest Austroads guidelines for fitness to drive as promulgated in 
March 2012. 
Beran RG. 
 
After 9 years, Austroads has published new guidelines for fitness to drive. The guidelines 
have a preamble, which includes a legal disclaimer denying any culpability for those who 
designed the guidelines. They also warn of the legal responsibility for health professionals to 
satisfy their obligations, the need to be current with both relevant medical and legal 
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expectations and if in doubt to seek guidance from Medical Defence Organisations. The 
guidelines are divided into Parts A and B, with A providing broad overview and background 
information while B deals with specific entities, such as blackouts, epilepsy or sleep disorders. 
This paper examines the guidelines and offers an appraisal of their content, their relevance to 
health practitioners and an assessment of their role in assisting to improve road safety. 
PMID: 23654348  
Related citations 
 
33. Am J Occup Ther. 2013 May-Jun;67(3):e24-9.  
Assessing the driving performance of a person with epilepsy presurgery and 
postsurgery. 
Crizzle AM1, Classen S, LaFranca C, Winter SM, Roper SN, Eisenschenk S. 
 
Occupational therapists and certified driving rehabilitation specialists are uniquely skilled to 
assess functional abilities underlying driving performance. However, little information exists 
on the utility of clinical assessments to determine driving performance in people with epilepsy. 
This case study demonstrates how an occupational therapy evaluation battery was used to 
examine differences in visual and cognitive abilities and simulated driving performance before 
and after epilepsy surgery. Specifically, a 43-yr-old White man with right anterior lobe 
epilepsy underwent temporal lobectomy and had his driving-related abilities and simulated 
driving performance assessed pre- and postsurgery. The occupational therapy evaluation 
indicated improvements in executive skills, attention, and information processing speed 
postsurgery. Visuospatial abilities worsened after surgery, likely contributing to the modest 
increase in vehicle position errors on the driving simulator. Nevertheless, simulated driving 
performance improved after temporal lobectomy. Reductions in the number of visual scanning, 
lane maintenance, and speed regulation errors were recorded. 
PMID: 23597697  
Related citations 
 
34. Intern Med. 2013;52(8):871-6.  
Evaluating the driving ability in patients with Parkinson's disease using a driving 
simulator. 
Thiri Kyaw W1, Nishikawa N, Moritoyo T, Tsujii T, Iwaki H, Nomoto M. 
 
OBJECTIVE: For patients with Parkinson's disease (PD), driving is challenging due to an 
impaired motor function and decreased attention capabilities. This study assessed the driving 
capacity in PD patients by comparing neurological signs. 
METHODS: The driving ability of PD patients was evaluated using a driving simulator (Safety 
Master NT-932) that tested the reaction time in response to traffic signals and steering wheel 
errors. We studied the correlations between the total Unified Parkinson's Disease Rating 
Scale (UPDRS) score, the UPDRS part III score, the subscores of the UPDRS part III score, 
age, PD disease duration, braking reaction time, steering wheel errors and total scores for 
driving safety test results. 'On' state regular PD licensed drivers (n=42; mean age: 63 years) 
in Hoehn and Yahr stages II-III participated after their cognitive status was confirmed using 
mini-mental state examinations. 
RESULTS: The UPDRS scores, the UPDRS part III scores and the postural instability 
subscores exhibited significant (p<0.05) correlations with the number of steering wheel errors 
but not with the braking reaction time or the total safety scores of the test results. 
CONCLUSION: The UPDRS is an established evaluation method used to estimate PD signs, 
although it is not sufficient alone for deciding whether PD patients should be allowed to drive. 
Our findings suggest that determining the driving ability using a driving simulator might be a 
useful adjunct to UPDRS scores in the assessment of PD patients who are active drivers. 
Estimating the driving ability requires complex measurements, including motor performance 
with perception of stimuli and attention. 
PMID: 23583990  Free full text 
Related citations 
 
35. Eur J Neurol. 2013 Sep;20(9):1227-33. 
Prediction of on-road driving ability after traumatic brain injury and stroke. 
Aslaksen PM1, Ørbo M, Elvestad R, Schäfer C, Anke A. 
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BACKGROUND AND PURPOSE: The aim of the study was to examine the predictive value 
of widely used standardized neuropsychological tests in a clinical setting for on-road driving 
performance in patients with cerebral stroke or traumatic brain injury (TBI), and to provide cut-
off values for neuropsychological test results under which driving should not be 
recommended. 
METHODS: Data from 78 patients who had undergone comprehensive driving assessment 
after stroke or TBI were retrospectively included in the analysis. Patients underwent medical 
examination, neuropsychological testing and on-road assessment. Medical data, 
demographic variables and neuropsychological performance were used as predictors in a 
stepwise logistic regression analysis with pass/fail after the on-road test as the dependent 
variable. Receiver operating characteristic curve analysis was employed to select cut-off 
values for the tests that were significant predictors for on-road performance. 
RESULTS: Forty-three patients passed and 35 failed the on-road driving task. Logistic 
regression analysis revealed three significant neuropsychological tests (CalCap simple 
reaction time, Trail Making Test A, Grooved Pegboard) as predictors for on-road performance 
explaining 46% of the variance with an overall classification accuracy of 82.1%. Receiver 
operating characteristic curve analysis showed the following cut-off values: CalCap, 395 ms; 
Trail Making Test A, 46 s; Grooved Pegboard, 97.5 s. 
CONCLUSION: The results suggest that driving ability after brain damage and cerebral 
disease with no severe neurological deficits can be measured with a few distinctive 
neuropsychological tests together with medical examination and on-road assessment. Cut-off 
scores are a useful supplement to normative data/scaled scores. 
Comment in 
   Screening tools for fitness to drive after traumatic brain injury and stroke. [Eur 

J Neurol. 2013] 
PMID: 23560568  
Related citations 
 
36. Eur J Neurol. 2013 Sep;20(9):1225-6. 
Screening tools for fitness to drive after traumatic brain injury and stroke. 
Devos H, Hawley CA. 
Comment on 
   Prediction of on-road driving ability after traumatic brain injury and stroke. 

[Eur J Neurol. 2013] 
PMID: 23560549  
Related citations 
 
37. Traffic Inj Prev. 2013;14(4):340-5. 
Driving performance and behaviors: a comparison of gender differences in Parkinson's 
disease. 
Crizzle AM1, Classen S, Lanford D, Malaty IA, Okun MS, Wagle Shukla A, McFarland NR. 
 
OBJECTIVE: The primary objective of this study was to determine gender differences by 
comparing self-reported driving behaviors, clinical tests, and on-road driving performance in a 
cohort of men and women drivers with Parkinson's disease (PD). 
METHODS: In this prospective observational study, we analyzed data of a convenience 
sample of 63 men (mean age = 70.9 ± 6.6 years) and 21 women (mean age 67.1 ± 7.3 years) 
with diagnosed PD. All participants underwent a comprehensive driving evaluation by a 
certified driving rehabilitation specialist. 
RESULTS: On average, both men and women were active drivers (driving ∼4.6 times/week). 
A substantial proportion of both groups avoided driving at night (40% of men versus 46% of 
women), during rush hour, and in heavy traffic (36% of men versus 57% of women), although 
the differences were not significant. Both groups reported some avoidance behaviors: making 
left-hand turns (9.7% men versus 9.5% women), driving in the rain (12.9% men versus 19.0% 
women), or on the interstate/highway (14.3% men versus 7.7% women). With respect to 
driving performance, both groups were equally likely to fail the on-road test (42.6% men 
versus 42.9% women). Although men committed slightly more total driving errors compared 
to women, the differences were not statistically significant. Specific driving errors also did not 
differ by gender. Controlling for gender and disease severity, age was an independent 

http://www.ncbi.nlm.nih.gov/pubmed/23560549
http://www.ncbi.nlm.nih.gov/pubmed?linkname=pubmed_pubmed&from_uid=23560568
http://www.ncbi.nlm.nih.gov/pubmed/23560549
http://www.ncbi.nlm.nih.gov/pubmed?term=Devos%20H%5BAuthor%5D&cauthor=true&cauthor_uid=24523484
http://www.ncbi.nlm.nih.gov/pubmed?term=Hawley%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=24523484
http://www.ncbi.nlm.nih.gov/pubmed/23560568
http://www.ncbi.nlm.nih.gov/pubmed?linkname=pubmed_pubmed&from_uid=23560549
http://www.ncbi.nlm.nih.gov/pubmed/23531256
http://www.ncbi.nlm.nih.gov/pubmed/23531256
http://www.ncbi.nlm.nih.gov/pubmed?term=Crizzle%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=24523484
http://www.ncbi.nlm.nih.gov/pubmed?term=Classen%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24523484
http://www.ncbi.nlm.nih.gov/pubmed?term=Lanford%20D%5BAuthor%5D&cauthor=true&cauthor_uid=24523484
http://www.ncbi.nlm.nih.gov/pubmed?term=Malaty%20IA%5BAuthor%5D&cauthor=true&cauthor_uid=24523484
http://www.ncbi.nlm.nih.gov/pubmed?term=Okun%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=24523484
http://www.ncbi.nlm.nih.gov/pubmed?term=Wagle%20Shukla%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24523484
http://www.ncbi.nlm.nih.gov/pubmed?term=McFarland%20NR%5BAuthor%5D&cauthor=true&cauthor_uid=24523484


NPOTM: Neurological Disease and Driving 2013-4 

 18 

predictor of total driving errors in men but not in women. Additionally, a cut-point of ≥β.5 on 
the modified Hoehn and Yahr was predictive of pass-fail outcomes in men when controlling 
for age. 
CONCLUSIONS: Our study shows preliminary evidence that few gender differences exist 
with respect to driving errors and overall driving performance. Future studies should better 
balance gender distribution by age in PD driving studies to determine whether there are 
indeed differences in driving performance between men and women. 
PMID: 23531256  
Related citations 
 
38. Brain Inj. 2013;27(5):538-47.  
Specific attention disorders in drivers with traumatic brain injury. 
Masson M1, Michael GA, Désert JF, Rhein F, Foubert L, Colliot P. 
 
OBJECTIVE: To highlight the impact of the increasing attentional load on performance of 
both normal drivers and drivers with traumatic brain injury. 
BACKGROUND: Patients with brain injury have a higher accident risk than people with no 
brain injury [1], probably as a result of persistent attention disorders. 
METHOD: Ten patients and 10 paired controls took part in a computerized selective attention 
task involving specific attentional processes. They were asked to monitor a speedometer and 
to ignore sudden changes in the surrounding environment in three separate experimental 
situations involving different attentional load. 
RESULTS: Although, in the control situation, patients' results were equivalent to controls', 
they displayed specific disorders in more complex situations where the attentional load 
increased. 
CONCLUSION: These difficulties may have a negative impact on real driving situations. 
PMID: 23472884  
Related citations 
 
39. Prog Cardiovasc Dis. 2013 Jan-Feb;55(4):454-63.  
Syncope and driving, flying and vocational concerns. 
Sakaguchi S1, Li H. 
 
When advising a syncope patient about resumption of driving, flying or vocational activities, 
physicians must consider relevant laws and regulations, the etiology of the syncope, and the 
risk of recurrence and the impact of recurrence on the safety of the patient and others. 
Guidelines from professional cardiology societies may aid the physician. In the United States, 
private driving is regulated by individual states and their laws show significant variance. 
Commercial driving and flying are regulated at the federal level. These regulations tend to be 
more uniform, but are significantly stricter due to the potential risk to the public posed by 
commercial drivers or pilots with syncope. For many diagnoses, both regulations and 
professional society recommendations incorporate an observation period following the index 
syncopal event. This is due to the natural history of syncope recurrence and to allow time to 
monitor the response to treatment. 
PMID: 23472784  
Related citations 
 
40. Brain Inj. 2013;27(5):578-86.  
Impact of late post-traumatic seizures on physical health and functioning for 
individuals with brain injury within the community. 
Kolakowsky-Hayner SA1, Wright J, Englander J, Duong T, Ladley-O'Brien S. 
 
PRIMARY OBJECTIVE: To better characterize, describe and highlight issues that individuals 
with TBI and active LPTS may face in their daily lives. 
DESIGN: Prospective multi-centre mixed method qualitative and quantitative interview. 
PARTICIPANTS: Twenty-five individuals, 5-13 years post-injury, who had reported having 
LPTS and TBI. 
MEASURES: Disability Rating Scale (DRS); Supervision Rating Scale (SRS); Glasgow 
Outcome Scale-Extended (GOS-E); Perceived Stress Scale (PSS); Craig Handicap 
Assessment Reporting Technique-Short Form (CHART-SF) sub-scales: Physical 
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Independence, Cognitive Independence, Mobility, Occupation, Social Integration; and Craig 
Hospital Inventory of Environmental Factors (CHIEF); and qualitative interview questions 
pertaining to management of the seizure disorder and its effect on the individual's health, 
function, community integration and participation. 
RESULTS: Data are presented regarding seizure activity and management; return to driving 
post-seizure; coping and participation; and standardized outcome measures. 
CONCLUSIONS: Individuals with TBI and LPTS are at a double-barrelled disadvantage 
regarding ongoing physical, cognitive, psychosocial and reintegration issues following brain 
injury and epilepsy. Clearer clinical guidelines and treatment strategies need to be developed 
to help ameliorate these ongoing issues. Additional research is needed to identify what the 
rehabilitation community can do to continue to facilitate people living safely and independently. 
PMID: 23472705  
Related citations 
 
41. Mov Disord. 2013 May;28(5):671-4. 
Validation of a screening battery to predict driving fitness in people with Parkinson's 
disease. 
Devos H1, Vandenberghe W, Nieuwboer A, Tant M, De Weerdt W, Dawson JD, Uc EY. 
 
BACKGROUND: We previously developed a short clinical battery, consisting of contrast 
sensitivity, Clinical Dementia Rating, the Unified Parkinson's Disease Rating Scale-motor 
section (UPDRS III), and disease duration, which correctly classified 90% of drivers with 
Parkinson's Disease (PD). The aim of this study was to validate that screening battery in a 
different sample of PD drivers. 
METHODS: Sixty drivers with PD were enrolled to validate our original screening battery to 
predict driving fitness decisions (pass-fail) by a state agency where drivers underwent 
detailed visual, cognitive, and on-road testing. 
RESULTS: Twenty-four participants (40%) failed the driving evaluation. The screening 
battery correctly classified 46 (77%) participants (sensitivity and negative predictive 
value = 96%; specificity and positive predictive value = 64%). Adding other clinical predictors 
(e.g., age of onset, Hoehn-Yahr stage instead of UPDRS III) failed to improve the specificity 
of the model when the sensitivity was kept constant at 96%. However, a driving simulator 
evaluation improved the specificity of the model to 94%. 
CONCLUSIONS: The original clinical battery proved to be a valid screening tool that 
accurately identifies fit drivers with PD and select those who need more detailed testing at 
specialized centers. 
PMID: 23436270  
Related citations 
 
42. J Geriatr Psychiatry Neurol. 2013 Mar;26(1):10-8.  
Effect of cognitive status on self-regulatory driving behavior in older adults: an 
assessment of naturalistic driving using in-car video recordings. 
Festa EK1, Ott BR, Manning KJ, Davis JD, Heindel WC. 
 
Previous findings that older drivers engage in strategic self-regulatory behaviors to minimize 
perceived safety risks are primarily based on survey reports rather than actual behavior. This 
study analyzed in-car video recording of naturalistic driving of 18 patients with Alzheimer 
disease (AD) and 20 age-matched controls in order to (1) characterize self-regulatory 
behaviors engaged by older drivers and (2) assess how behaviors change with cognitive 
impairment. Only participants who were rated "safe" on a prior standardized road test were 
selected for this study. Both groups drove primarily in environments that minimized the 
demands on driving skill and that incurred the least risk for involvement in major crashes. 
Patients with AD displayed further restrictions of driving behavior beyond those of healthy 
elderly individuals, suggesting additional regulation on the basis of cognitive status. These 
data provide critical empirical support for findings from previous survey studies indicating an 
overall reduction in driving mobility among older drivers with cognitive impairment. 
PMID: 23385363  
Related citations 
 
43. Ann Phys Rehabil Med. 2013 Feb;56(1):63-80.  
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Impact of brain injury on driving skills. 
D'apolito AC1, Massonneau A, Paillat C, Azouvi P. 
 
AIM: Review of the literature regarding the impact of brain injury on driving skills. 
MATERIALS AND METHODS: Pubmed and Cochrane publications from 2000 to 2010. 
RESULTS: Thirty-five articles were selected for this review of literature. Despite an increased 
risk of accident in this population according to retrospective studies, no methodology is 
currently validated to assess impact of brain injury, especially cognitive sequelae, on driving 
capacity, given the low level of evidence of studies. Assessment of attentional, executive and 
visuo-spatial deficits is given great importance. On-road assessments have to be carried out. 
CONCLUSION: It appears necessary to combine medical and neuropsychological 
evaluations with an on-road assessment of driving capacity. 
Copyright © 2013 Elsevier Masson SAS. All rights reserved. 
PMID: 23375369  Free full text 
Related citations 
 
44. Am J Phys Med Rehabil. 2013 Jul;92(7):627-34.  
Predictors of return to driving after stroke. 
Aufman EL1, Bland MD, Barco PP, Carr DB, Lang CE. 
 
OBJECTIVE: Although returning to driving is a major concern for many survivors of stroke, 
predicting who will return to driving after a stroke is often difficult for rehabilitation 
professionals. The primary aim of this study was to identify patient factors present at 
admission to an inpatient rehabilitation hospital that can be used to identify which patients 
who have had acute stroke will and will not return to driving. 
DESIGN: After comparing returners and nonreturners on demographic and clinical 
characteristics, a logistic regression model with return to driving as the outcome variable was 
built using the backward stepwise method. 
RESULTS: Thirty-one percent (48/156) of the patients who had been driving before their 
stroke returned to driving 6 mos after stroke. The final regression model, using Functional 
Independence Measure cognition and lower extremity Motricity Index scores, predicted the 
driving outcome with an accuracy of 75% (107/143). 
CONCLUSIONS: Patients with lower Functional Independence Measure cognition and lower 
extremity Motricity Index scores at admission to inpatient rehabilitation are less likely to return 
to driving at 6 mos. This model could be used by rehabilitation professionals to help counsel 
patients and their families and focus treatment goals. 
PMID: 23370577  PMCID: PMC3689872 Free PMC Article 
Related citations 
 
45. Top Stroke Rehabil. 2013 Jan-Feb;20(1):87-92.  
United States version of the Stroke Driver Screening Assessment: a pilot study. 
Akinwuntan AE1, Gantt D, Gibson G, Kimmons K, Ross V, Rosen PN, Wachtel J. 
 
BACKGROUND: Most stroke survivors who resume driving in the United States do so within 
the first year. More than 87% of these individuals resume driving without a formal evaluation 
of their fitness to drive because of the absence of standard practices and generally accepted 
and valid screening tools. The Stroke Driver Screening Assessment (SDSA) is an established 
battery for predicting stroke survivors' driving performance but is not currently used in the 
United States. This pilot study investigated the predictive ability of the US version of the 
battery in a US-based cohort of stroke survivors. 
METHOD: Fifteen first-ever stroke survivors (age, 52±12 years) and 16 healthy adults (age, 
40±16 years) were administered the US version of the SDSA in a standardized format. 
Performance on the SDSA was compared with driving performance in a high-fidelity driving 
simulator. 
RESULTS: Stroke and healthy participants' driving performance was predicted with 87% and 
88% accuracy, respectively. 
CONCLUSION: The US version of the SDSA battery has the potential to be a good predictor 
of driving performance of mildly impaired stroke survivors. Larger studies are needed to 
further establish its predictive accuracy. 
PMID: 23340075  
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Related citations 
 
46. 
Invest Ophthalmol Vis Sci. 2013 Jan 28;54(1):778-82.  
Association between higher order visual processing abilities and a history of motor 
vehicle collision involvement by drivers ages 70 and over. 
Friedman C1, McGwin G Jr, Ball KK, Owsley C. 
 
PURPOSE: To examine in a population-based sample of 2000 drivers aged 70 years and 
older, the independent association between higher order visual processing impairment and 
motor vehicle collision (MVC) rate during the prior 5 years. 
METHODS: Three higher order visual processing screening tests were administered since 
previous research found associations between impaired performance on these screens and 
MVC involvement. They included an estimate of visual processing speed under divided 
attention conditions (useful field of view [UFOV] subset 2); Trails B, a paper and pencil test of 
visual processing speed also involving problem solving, executive function, and working 
memory; and the visual closure subtest of the Motor Free Visual Perception Test (MVPT) 
examining the ability to recognize objects only partially visible. Potentially confounding 
variables were also assessed including demographics, general cognitive status, visual acuity, 
and contrast sensitivity. MVC involvement was determined by accident reports from the 
Alabama Department of Public Safety, and driving exposure was estimated from the Driving 
Habits Questionnaire. 
RESULTS: MVC rates (for at fault and all MVCs) were significantly higher for those older 
drivers with impairments in any of the three visual processing screening tests. After 
adjustment for potentially confounding influences, the association between MVC rate and 
Trails B remained significant, whereas the association with MVPT and UFOV did not. 
CONCLUSIONS: This population-based study of drivers aged 70 years and older suggests 
that a paper and pencil test assessing higher order visual processing skills is independently 
associated with a recent history of MVC involvement. 
PMID: 23307969  PMCID: PMC3562119 Free PMC Article 
Related citations 
 
47. PLoS One. 2012;7(12):e52710.  
Driving cessation and dementia: results of the prospective registry on dementia in 
Austria (PRODEM). 
Seiler S1, Schmidt H, Lechner A, Benke T, Sanin G, Ransmayr G, Lehner R, Dal-Bianco P, 
Santer P, Linortner P, Eggers C, Haider B, Uranues M, Marksteiner J, Leblhuber F, Kapeller 
P, Bancher C, Schmidt R; PRODEM Study Group. 
 
OBJECTIVE: To assess the influence of cognitive, functional and behavioral factors, co-
morbidities as well as caregiver characteristics on driving cessation in dementia patients. 
METHODS: The study cohort consists of those 240 dementia cases of the ongoing 
prospective registry on dementia in Austria (PRODEM) who were former or current car-
drivers (mean age 74.2 (±8.8) years, 39.6% females, 80.8% Alzheimer's disease). Reasons 
for driving cessation were assessed with the patients' caregivers. Standardized 
questionnaires were used to evaluate patient- and caregiver characteristics. Cognitive 
functioning was determined by Mini-Mental State Examination (MMSE), the CERAD 
neuropsychological test battery and Clinical Dementia Rating (CDR), activities of daily living 
(ADL) by the Disability Assessment for Dementia, behavior by the Neuropsychiatric Inventory 
(NPI) and caregiver burden by the Zarit burden scale. 
RESULTS: Among subjects who had ceased driving, 136 (93.8%) did so because of 
"Unacceptable risk" according to caregiver's judgment. Car accidents and revocation of the 
driving license were responsible in 8 (5.5%) and 1(0.7%) participant, respectively. Female 
gender (OR 5.057; 95%CI 1.803-14.180; p=0.002), constructional abilities (OR 0.611; 95%CI 
0.445-0.839; p=0.002) and impairment in Activities of Daily Living (OR 0.941; 95%CI 0.911-
0.973; p<0.001) were the only significant and independent associates of driving cessation. In 
multivariate analysis none of the currently proposed screening tools for assessment of fitness 
to drive in elderly subjects including the MMSE and CDR were significantly associated with 
driving cessation. 
CONCLUSION: The risk-estimate of caregivers, but not car accidents or revocation of the 
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driving license determines if dementia patients cease driving. Female gender and increasing 
impairment in constructional abilities and ADL raise the probability for driving cessation. If any 
of these factors also relates to undesired traffic situations needs to be determined before 
recommendations for their inclusion into practice parameters for the assessment of driving 
abilities in the elderly can be derived from our data. 
PMID: 23300746  PMCID: PMC3530518 Free PMC Article 
Related citations 
 
48. Brain Inj. 2013;27(1):83-91. doi: 10.3109/02699052.2012.722260. 
Return-to-driving expectations following mild traumatic brain injury. 
Preece MH1, Geffen GM, Horswill MS. 
 
AIM: Although individuals recovering from mild traumatic brain injury (MTBI) could pose a risk 
to road safety, little is known about their intentions regarding return-to-driving. Reported are 
the expectations of a sample of emergency department patients with MTBI regarding their 
recovery and return-to-driving. 
METHOD: Eighty-one patients with MTBI were recruited from an emergency department. 
Participants completed an 11-item questionnaire measuring expectations regarding recovery 
from injury; five of the items addressed return-to-driving. 
RESULTS: Only 48% of the sample intended to reduce their driving following their injury. 
However, those that did intend to reduce their driving nominated a mean duration of 16.59 
days (SD = 31.68) of reduced exposure. A logistic regression found that previous head injury 
experience and an interaction between pain and previous head injury experience predicted 
intentions to reduce driving. Similarly, a multiple regression revealed that pain level 
contributed significantly to the variance in time estimates of return-to-driving. 
CONCLUSION: The finding that half the individuals recovering from MTBI do not intend to 
moderate their driving exposure post-injury is cause for concern, as another study has shown 
that driving performance is compromised in this group immediately after injury. 
PMID: 23252439  
Related citations 
 
49. Parkinsonism Relat Disord. 2013 Feb;19(2):176-80.  
Self-regulatory practices of drivers with Parkinson's disease: accuracy of patient 
reports. 
Crizzle AM1, Myers AM, Almeida QJ. 
 
BACKGROUND: Studies suggest that drivers with Parkinson's disease (PD) are more likely 
than controls to restrict their exposure and avoid challenging situations possibly to 
compensate for declining abilities; however it is questionable whether patient reports should 
be taken at face value. To address this issue, this study examined agreement between self-
reported and actual driving practices in drivers with and without PD. 
METHODS: Two electronic devices (one with GPS) were installed in the vehicles of 26 
drivers with PD (mean age 71.5 ± 6.8, 77% men) and 20 controls (mean age 70.6 ± 7.9, 80% 
men) for two weeks. Participants completed a questionnaire on usual driving patterns, scales 
on Situational Driving Frequency (SDF) and Avoidance (SDA), the MoCA and an interview. 
RESULTS: Self-estimates of distance driven (km) over the two weeks were inaccurate in both 
groups; however the tendency to under-estimate was more pronounced in PD drivers. Drivers 
with PD reported more self-restrictions (higher SDA scores, p < .01; lower SDF scores, p 
< .05), yet drove more at night, in bad weather, in rush hour and on highways than they 
reported. Drivers with PD had significantly lower MoCA scores overall (p < .01) and on the 
memory subtest (p < .05), however, MoCA scores were not correlated with self-reported 
restrictions, or actual driving distance in either group. 
CONCLUSIONS: These findings indicate that patient reports of driving behavior should not 
be taken at face value by researchers or clinicians. Patients with PD may be more likely than 
drivers in general to have problems with recall and possibly less awareness of their driving 
practices. 
PMID: 23102617  
Related citations 
 
50. Mov Disord. 2013 Dec;28(14):1909-11.  
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Executive functions and driving in people with Parkinson's disease. 
Classen S1, Holmes J. 
Comment on 
   Impact of specific executive functions on driving performance in people with 

Parkinson's disease. [Mov Disord. 2013] 
PMID: 24151241 [PubMed - indexed for MEDLINE] 
Related citations 
 
51. Ann Phys Rehabil Med. 2013 Feb;56(1):63-80.  
Impact of brain injury on driving skills. 
D'apolito AC1, Massonneau A, Paillat C, Azouvi P. 
AIM: Review of the literature regarding the impact of brain injury on driving skills. 
MATERIALS AND METHODS: Pubmed and Cochrane publications from 2000 to 2010. 
RESULTS: Thirty-five articles were selected for this review of literature. Despite an increased 
risk of accident in this population according to retrospective studies, no methodology is 
currently validated to assess impact of brain injury, especially cognitive sequelae, on driving 
capacity, given the low level of evidence of studies. Assessment of attentional, executive and 
visuo-spatial deficits is given great importance. On-road assessments have to be carried out. 
CONCLUSION: It appears necessary to combine medical and neuropsychological 
evaluations with an on-road assessment of driving capacity. 
PMID: 23375369 [PubMed - indexed for MEDLINE] Free full text 
Related citations 
 
52. Am J Phys Med Rehabil. 2013 Jul;92(7):627-34.  
Predictors of return to driving after stroke. 
Aufman EL1, Bland MD, Barco PP, Carr DB, Lang CE. 
OBJECTIVE: Although returning to driving is a major concern for many survivors of stroke, 
predicting who will return to driving after a stroke is often difficult for rehabilitation 
professionals. The primary aim of this study was to identify patient factors present at 
admission to an inpatient rehabilitation hospital that can be used to identify which patients 
who have had acute stroke will and will not return to driving. 
DESIGN: After comparing returners and nonreturners on demographic and clinical 
characteristics, a logistic regression model with return to driving as the outcome variable was 
built using the backward stepwise method. 
RESULTS: Thirty-one percent (48/156) of the patients who had been driving before their 
stroke returned to driving 6 mos after stroke. The final regression model, using Functional 
Independence Measure cognition and lower extremity Motricity Index scores, predicted the 
driving outcome with an accuracy of 75% (107/143). 
CONCLUSIONS: Patients with lower Functional Independence Measure cognition and lower 
extremity Motricity Index scores at admission to inpatient rehabilitation are less likely to return 
to driving at 6 mos. This model could be used by rehabilitation professionals to help counsel 
patients and their families and focus treatment goals. 
PMID: 23370577 [PubMed - indexed for MEDLINE] PMCID: PMC3689872 Free PMC Article 
Related citations 
 

http://www.ncbi.nlm.nih.gov/pubmed/24151241
http://www.ncbi.nlm.nih.gov/pubmed?term=Classen%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25022191
http://www.ncbi.nlm.nih.gov/pubmed?term=Holmes%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25022191
http://www.ncbi.nlm.nih.gov/pubmed/24114952
http://www.ncbi.nlm.nih.gov/pubmed/24114952
http://www.ncbi.nlm.nih.gov/pubmed?linkname=pubmed_pubmed&from_uid=24151241
http://www.ncbi.nlm.nih.gov/pubmed/23375369
http://www.ncbi.nlm.nih.gov/pubmed?term=D'apolito%20AC%5BAuthor%5D&cauthor=true&cauthor_uid=25022191
http://www.ncbi.nlm.nih.gov/pubmed?term=Massonneau%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25022191
http://www.ncbi.nlm.nih.gov/pubmed?term=Paillat%20C%5BAuthor%5D&cauthor=true&cauthor_uid=25022191
http://www.ncbi.nlm.nih.gov/pubmed?term=Azouvi%20P%5BAuthor%5D&cauthor=true&cauthor_uid=25022191
http://www.ncbi.nlm.nih.gov/pubmed?linkname=pubmed_pubmed&from_uid=23375369
http://www.ncbi.nlm.nih.gov/pubmed/23370577
http://www.ncbi.nlm.nih.gov/pubmed?term=Aufman%20EL%5BAuthor%5D&cauthor=true&cauthor_uid=25022191
http://www.ncbi.nlm.nih.gov/pubmed?term=Bland%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=25022191
http://www.ncbi.nlm.nih.gov/pubmed?term=Barco%20PP%5BAuthor%5D&cauthor=true&cauthor_uid=25022191
http://www.ncbi.nlm.nih.gov/pubmed?term=Carr%20DB%5BAuthor%5D&cauthor=true&cauthor_uid=25022191
http://www.ncbi.nlm.nih.gov/pubmed?term=Lang%20CE%5BAuthor%5D&cauthor=true&cauthor_uid=25022191
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3689872/
http://www.ncbi.nlm.nih.gov/pubmed?linkname=pubmed_pubmed&from_uid=23370577


NPOTM: Cardiovascular Disease and Driving 2013-4 

 24 

 

2013-2014 English Language Medline Publications on Cardiovascular Disease 

and Automobile Driving  
 
1. Can J Cardiol. 2014 Jun;30(6):577-89.  
Canadian Cardiovascular Society position statement on the management of thoracic 
aortic disease. 
Boodhwani M1, Andelfinger G2, Leipsic J3, Lindsay T4, McMurtry MS5, Therrien J6, Siu SC7; 
Canadian Cardiovascular Society. 
This Canadian Cardiovascular Society position statement aims to provide succinct 
perspectives on key issues in the management of thoracic aortic disease (TAD). This 
document is not a comprehensive overview of TAD and important elements of the 
epidemiology, presentation, diagnosis, and management of acute aortic syndromes are 
deliberately not discussed; readers are referred to the 2010 guidelines published by the 
American Heart Association, American College of Cardiology, American Association for 
Thoracic Surgery, and other stakeholders. Rather, this document is a practical guide for 
clinicians managing adult patients with TAD. Topics covered include size thresholds for 
surgical intervention, emerging therapies, imaging modalities, medical and lifestyle 
management, and genetics of TAD. The primary panel consisted of experts from a variety of 
disciplines that are essential for comprehensive management of TAD patients. The 
methodology involved a focused literature review with an emphasis on updates since 2010 
and the use of Grading of Recommendations Assessment, Development, and Evaluation 
methodology to arrive at specific recommendations. The final document then underwent 
review by a secondary panel. This document aims to provide recommendations for most 
patients and situations. However, the ultimate judgement regarding the management of any 
individual patients should be made by their health care team. 
PMID: 24882528 [PubMed - indexed for MEDLINE] 
Related citations 
 
2. Circulation. 2013 Oct 1;128(14):1576-85.  
Managing with pacemakers and implantable cardioverter defibrillators. 
Lampert R. 
PMID: 24081953 [PubMed - indexed for MEDLINE] 
Related citations 
 
3. Eur Heart J. 2013 Jan;34(3):236-44.  
Driving and arrhythmia: a review of scientific basis for international guidelines. 
Banning AS1, Ng GA. 
In patients with arrhythmias, the most feared complication while driving is of driver incapacity 
resulting in a road traffic accident. Patients with implantable cardioverter-defibrillators (ICDs) 
may suffer incapacity as a result of device therapy itself. The aim of this review article was to 
examine the types of arrhythmia that occur while driving, the impact of arrhythmia on driving 
as well as evidence to support that driving itself can precipitate arrhythmias. We will also 
review the postulated mechanisms by which driving can precipitate arrhythmias. Finally, we 
will compare guidelines from the USA, Europe, and UK in fitness to drive in patients with 
arrhythmias and ICDs. 
PMID: 23086661 [PubMed - indexed for MEDLINE] Free full text 
Related citations 
 
4. Europace. 2013 Feb;15(2):212-8.  
The implantable defibrillator and return to operation of vehicles study. 
Mylotte D1, Sheahan RG, Nolan PG, Neylon MA, McArdle B, Constant O, Diffley A, Keane D, 
Nash PJ, Crowley J, Daly K. 
AIMS: 
We sought to characterise driving habits of contemporary implantable cardioverter defibrillator 
(ICD) patients. 
METHODS AND RESULTS: 
We performed a multicentre prospective observational study of consecutive ICD recipients. 
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Non-commercial drivers with a valid licence were eligible. Patient and ICD data were 
recorded. All patients completed an anonymous questionnaire regarding their driving habits. 
Among 275 patients, 25 (9.1%) stopped driving permanently after ICD implantation. During a 
mean follow-up of 26.5 ± 4.5 months, 25.3% of patients received an ICD shock (52.5% 
appropriate). The median time to first shock was 7.0 (2.5, 17.5) months and was not 
significantly different between primary and secondary ICD patients. However, shocks (36.5 vs. 
21.3%, P = 0.027) and recurrent shock episodes (17.5 vs. 6.2%, P = 0.011) were more 
common in secondary ICD patients. Physician-recommended driving restrictions were not 
recalled by 37.9% and not followed by 23.0% of patients. Overall, the mean duration of 
driving abstinence was 2.2 ± 2.9 and 3.6 ± 5.3 months for primary and secondary patients, 
respectively. Notably, 36.5% of secondary patients drove within 1 month. Eight patients 
(3.3%) received a shock while driving, five of which resulted in road traffic accidents. The 
annual risk of a shock while driving was 1.5%. 
CONCLUSIONS: 
Patient driving behaviour following ICD implantation is variable, with over one-third not 
remembering and almost one-quarter not adhering to physician-directed driving restrictions. 
Over one-third of secondary ICD patients drive within 1 month despite physician 
recommendations. Further studies are required to establish the optimal duration of driving 
restriction in ICD recipients. 
PMID: 22968849 [PubMed - indexed for MEDLINE] Free full text 
Related citations 
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2013-2014 English Language Medline Publications on Diabetes Mellitus and 

Automobile Driving  
 
1. Diabetes Care. 2014 Jan;37 Suppl 1:S97-103.  
Diabetes and driving. 
American Diabetes Association, Lorber D, Anderson J, Arent S, Cox DJ, Frier BM, Greene 
MA, Griffin J Jr, Gross G, Hathaway K, Hirsch I, Kohrman DB, Marrero DG, Songer TJ, Yatvin 
AL. 
PMID: 24357217 [PubMed - indexed for MEDLINE] 
Related citations 
 
2. Exp Clin Endocrinol Diabetes. 2013 Jul;121(7):420-4.  
Glucose control during a driving training in patients with type 1 and type 2 diabetes 
mellitus - a randomised, controlled trial. 
Truninger R1, Uthoff H, Capraro J, Frauchiger B, Spinas GA, Wiesli P. 
AIM: 
To investigate the effect of prolonged acute mental stress by means of a driving training on 
glucose control in patients with type 1 and type 2 diabetes mellitus. 
METHODS: 
39 patients with insulin-treated diabetes (18 type 1, 21 type 2 diabetes) were exposed to 
mental stress by means of a 2 h-driving training. The training session started 15 min after 
intake of a standard meal. Blood glucose, blood pressure, heart rate, salivary cortisol, and 
subjective stress perception were monitored in regular intervals and compared to a control 
day. 
RESULTS: 
On the stress testing day, blood pressure rose from 142/86±16/9 mmHg to 162/95±22/11 
mmHg (p<0.001), heart rate from 72±11 bpm to 86±16 bpm (p<0.001) and subjective stress 
perception from 1.4±0.6 to 4.7±2.5 points (p<0.001). Salivary cortisol concentrations 
increased from a median of 5.1 nmol/l (Interquartile Range (IQR) 3.5-7.5 nmol/l) at baseline to 
7.7 nmol/l (IQR 4.7-12.8 nmol/l, p<0.001), all these measurements remained stable on the 
control day. Glucose control showed no significant difference on the stress testing day 
compared to the control day (mean difference over time=0.22 mmol/l, 95%-CI -1.5 to +1.9 
mmol/l, p=0.794). A multivariate linear regression and correlation analysis showed no 
association of demographic characteristics (diabetes type, age, body mass index (BMI), 
diabetes duration, HbA1c), objective or subjective stress parameters with the course of 
glucose concentrations during the driving training. 
CONCLUSIONS: 
Although a 2 h-driving training causes increased subjective and objective stress parameters, 
glucose control is maintained in patients with insulin-treated diabetes. 
PMID: 23765755 [PubMed - indexed for MEDLINE] 
Related citations 
 
3. J Diabetes Sci Technol. 2013 Mar 1;7(2):350-5. 
Driving with diabetes: precaution, not prohibition, is the proper approach. 
Kohrman DB. 
Safety issues posed by driving with diabetes are primarily related to severe hypoglycemia, yet 
some public authorities rely on categorical restrictions on drivers with diabetes. This approach 
is misguided. Regulation of all drivers with diabetes, or all drivers using insulin, ignores the 
diversity of people with diabetes and fails to focus on the subpopulation posing the greatest 
risk. Advances in diabetes care technology and understanding of safety consequences of 
diabetes have expanded techniques available to limit risks of driving with diabetes. New 
means of insulin administration and blood glucose monitoring offer greater ease of 
anticipating and preventing hypoglycemia, and thus, limit driving risk for persons with 
diabetes. So too do less sophisticated steps taken by people with diabetes and the health 
care professionals they consult. These include adoption and endorsement of safety-sensitive 
behaviors, such as testing before a drive and periodic testing on longer trips. Overall, and in 
most individual cases, driving risks for persons with diabetes are less than those routinely 
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tolerated by our society. Examples include freedom to drive in dangerous conditions and lax 
regulation of drivers in age and medical cohorts with elevated overall rates of driving mishaps. 
Data linking specific diabetes symptoms or features with driving risk are quite uncertain. 
Hence, there is much to recommend: a focus on technological advances, human precautions, 
and identifying individuals with diabetes with a specific history of driving difficulty. By contrast, 
available evidence does not support unfocused regulation of all or most drivers with diabetes. 
Comment in 

Could continuous glucose monitoring facilitate identifying diabetes patients with a 
higher risk of hypoglycemia during driving? [J Diabetes Sci Technol. 2013] 

PMID: 23566992 [PubMed - indexed for MEDLINE] PMCID: PMC3737635 Free PMC Article 
Related citations 
 
4. Am J Med Sci. 2013 Apr;345(4):263-5.  
Diabetes and driving safety: science, ethics, legality and practice. 
Cox DJ1, Singh H, Lorber D. 
Diabetes affects over 25 million people in the United States, most of whom are over the age 
of 16 and many of whom are licensed to drive a motor vehicle. Safe operation of a motor 
vehicle requires complex interactions of cognitive and motor functions and medical conditions 
that affect these functions often will increase the risk of motor vehicle accidents (MVA). In the 
case of diabetes, hypoglycemia is the most common factor that has been shown to increase 
MVA rates. When people with diabetes are compared with nondiabetic controls, systematic 
analyses show that the relative risk of MVA is increased by between 12% and 19% (Relative 
Risk Ratio 1.12-1.19). In comparison, the RRR for attention deficit hyperactivity disorder is 4.4 
and for sleep apnea is 2.4. Epidemiologic research suggests that patients at risk for 
hypoglycemia-related MVAs may have some characteristics in common, including a history of 
severe hypoglycemia or of hypoglycemia-related driving mishaps. Experimental studies also 
have shown that people with a history of hypoglycemia-related driving mishaps have 
abnormal counter-regulatory responses to hypoglycemia and greater cognitive impairments 
during moderate hypoglycemia. 
PMID: 23531955 [PubMed - indexed for MEDLINE] PMCID: PMC3652323 Free PMC Article 
Related citations 
 
5. Diabet Med. 2013 Jul;30(7):886.  
Islet transplantation and return of hypoglycaemic awareness: the same Driver and 
Vehicle Licensing Agency (DVLA) rules still apply. 
Forbes S, Shaw JA. 
PMID: 23398401 [PubMed - indexed for MEDLINE] 
Related citations 
 
6. Diabetes Obes Metab. 2013 Sep;15(9):775-83.  
Diabetes and driving. 
Inkster B1, Frier BM. 
The principal safety concern for driving for people treated with insulin or insulin 
secretagogues is hypoglycaemia, which impairs driving performance. Other complications, 
such as those causing visual impairment and peripheral neuropathy, are also relevant to 
medical fitness to drive. Case control studies have suggested that drivers with diabetes pose 
a modestly increased but acceptable and measurable risk of motor vehicle accidents 
compared to non-diabetic drivers, but many studies are limited and of poor quality. Factors 
which have been shown to increase driving risk include previous episodes of severe 
hypoglycaemia, previous hypoglycaemia while driving, strict glycaemic control (lower HbA1c) 
and absence of blood glucose monitoring before driving. Impaired awareness of 
hypoglycaemia may be counteracted by frequent blood glucose testing. The European Union 
Third directive on driving (2006) has necessitated changes in statutory regulations for driving 
licences for people with diabetes in all European States, including the UK. Stricter criteria 
have been introduced for Group 1 vehicle licences while those for Group 2 licences have 
been relaxed. Insulin-treated drivers can now apply to drive Group 2 vehicles, but in the UK 
must meet very strict criteria and be assessed by an independent specialist to be issued with 
a 1-year licence. 
PMID: 23350766 [PubMed - indexed for MEDLINE] 
Related citations 
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7. Diabetes Care. 2013 Jan;36 Suppl 1:S80-5.  
Diabetes and driving. 
American Diabetes Association, Lorber D, Anderson J, Arent S, Cox DJ, Frier BM, Greene 
MA, Griffin JW Jr, Gross G, Hathaway K, Kohrman DB, Marrero DG, Songer TJ, Yatvin AL. 
PMID: 23264427 [PubMed - indexed for MEDLINE] PMCID: PMC3537281 Free PMC Article 
Related citations 
 
8. Diabet Med. 2013 May;30(5):616-9.  
Implications of new European Union driving regulations on patients with Type 1 
diabetes who participated in the Diabetes Control and Complications Trial. 
Kilpatrick ES1, Rigby AS, Warren RE, Atkin SL. 
AIMS: 
Recurrent severe hypoglycaemia in a patient with diabetes is strongly associated with a crash 
risk while driving. To help ensure road safety, recent changes were made to European Union 
driving regulations for patients with diabetes. These included the recommendation that more 
than one episode of severe hypoglycaemia within 12 months would lead to the loss of a 
driving licence. This study has assessed the impact of this regulation if applied to patients 
who participated in the Diabetes Control and Complications Trial. 
METHODS: 
All patients in the Diabetes Control and Complications Trial were assumed to be drivers. 
Repeated hypoglycaemic episodes within a year were determined during the mean 6.5 years 
of the study. 
RESULTS: 
Of the 1441 patients in the Diabetes Control and Complications Trial, 439 (30%) had more 
than one severe hypoglycaemic episode during a 12-month period of their study participation. 
Amongst the study groups, 312/711 (44%) of intensively treated and 127/730 (17%) of 
conventionally treated patients would have lost their licence at some point during the trial. The 
risk of licence loss increased with lower mean HbA1c , longer duration of diabetes and 
younger age (all P < 0.001). 
CONCLUSIONS: 
More than one episode of severe hypoglycaemia within a year was a frequent event in 
subjects in the Diabetes Control and Complications Trial, especially in intensively treated 
patients. If applied to current practice, improving road safety through these changes to 
European Union regulations could have a substantial impact on drivers who have Type 1 
diabetes. This emphasizes the need to take into account the potential effects of severe 
hypoglycaemia in those who rely on a driving licence. 
PMID: 23215789 [PubMed - indexed for MEDLINE] 
Related citations 
 
9. Diabetes Res Clin Pract. 2013 Jan;99(1):e9-e11.  
Does occupational driving increase the risk of cardiovascular disease in people with 
diabetes? 
Quah CH1, Ng JM, Puar TH. 
Occupational driving may increase cardiovascular events. We studied the risk of overall 
cardiovascular events in occupational professional drivers against matched controls in a 
cohort of people with diabetes (N=6563). There was an increase in overall cardiovascular 
events in occupational drivers despite similar risk factors. This particular occupational risk 
factor may need to be addressed. 
Copyright © 2012 Elsevier Ireland Ltd. All rights reserved. 
PMID: 23122186 [PubMed - indexed for MEDLINE] 
Related citations 
 
10. J Sleep Res. 2013 Feb;22(1):70-5.  
Exenatide improves excessive daytime sleepiness and wakefulness in obese patients 
with type 2 diabetes without obstructive sleep apnoea. 
Idris I1, Abdulla H, Tilbrook S, Dean R, Ali N. 
We investigate the effects of exenatide on excessive daytime sleepiness (EDS), driving 
performance and depression score in patients with type 2 diabetes with EDS. Eight obese 
patients with diabetes but without obstructive sleep apnoea (OSA) participated in a placebo-
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controlled single-blind study during which multiple wakefulness and sleep latency test, 
Epworth score, driving performance, depression score, fasting glucose and glycated 
haemoglobin (HbA1c) levels were assessed at baseline, end of placebo and treatment phase 
at baseline and after 22 weeks of treatment. Mean (±standard error of the mean) age, body 
mass index (kg m(2) ) and HbA1c [mmol mol(-1) (%)] of patients at baseline were 50 ± 
4.9 years, 37.6 ± 1.1 and 65 ± 19 (8.06 ± 0.41), respectively. When compared to 
placebo, exenatide treatment was associated with a decrease in both subjective and objective 
sleepiness, based on the Epworth score reduction and the sleep latency increase assessed 
by multiple objective sleepiness and sustained attention (OSLER) tests, respectively. Mean 
sleep latency time (adjusted for change in HbA1c and weight) were 32.1 ± 1.7, 29.1 ± 
1.7 and 37.7 ± 1.7, respectively (P = 0.002). Modelling for covariates suggested that 
improvement in mean sleep latency time is predicted by changes in weight (P = 0.003), 
but not by changes in HbA1c (P = 0.054). Epworth sleepiness score was reduced 
significantly (values for placebo versus exenatide: 11.3 ± 1.2 versus 5.7 ± 1.3; P = 
0.003). No significant change was noted in the depression score and driving performance. 
Exenatide is associated with a significant reduction in objective sleepiness in obese patients 
with type 2 diabetes without OSA, independent of HbA1c levels. These findings could form a 
basis for further studies to investigate the pathophysiological mechanisms of sleepiness in 
obese patients with type 2 diabetes. 
PMID: 22716195 [PubMed - indexed for MEDLINE] Free full text 
Related citations 
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A) General Psychiatry 

1. J Anxiety Disord. 2014 Jan;28(1):1-7.  
Properties of the Driving Behavior Survey among individuals with motor vehicle 
accident-related posttraumatic stress disorder. 
Clapp JD1, Baker AS2, Litwack SD3, Sloan DM4, Beck JG5. 
Data suggest anxious drivers may engage in problematic behaviors that place themselves 
and others at increased risk of negative traffic events. Three domains of problematic 
behavior--exaggerated safety/caution, performance deficits, and hostile/aggressive 
behaviors--previously were identified during development of the Driving Behavior Survey 
(DBS), a novel measure of anxiety-related behavior. Extending this research, the current 
study examined the psychometric properties of DBS scores among individuals with 
posttraumatic stress disorder (PTSD) subsequent to motor vehicle trauma (N=40). Internal 
consistencies and 12-week test-retest reliabilities for DBS scales ranged from good to 
excellent. Comparison of scores to normative student data indicated dose-response 
relationships for safety/caution and performance deficit subscales, with increased frequency 
of anxious behavior occurring within the PTSD sample. Associations with standard clinical 
measures provide additional evidence for anxiety-related driving behavior as a unique marker 
of functional impairment, distinct from both avoidance and disorder-specific symptoms. 
PMID: 24325891 [PubMed - indexed for MEDLINE] PMCID: PMC4026290 [Available on 
2015/1/1] 
Related citations 
 
2. Int J Occup Environ Med. 2013 Oct;4(4):185-94. 
Post-traumatic stress disorder: a neglected health concern among commercial motor 
vehicle drivers. 
Saberi HR1, Abbasian H, Kashani MM, Esfahani AH. 
BACKGROUND: Post-traumatic stress disorder (PTSD) is an anxiety disorder that may 
develop following a trauma. Iranian commercial motor vehicle drivers experience many road 
traffic accidents during their working life; this may increase the probability for developing 
PTSD, which in turn may lead to increased human errors as well as decreased work 
efficiency. 
OBJECTIVE: To examine the prevalence of PTSD and its associated factors among a group 
of Iranian commercial motor vehicle drivers. 
METHODS: In a cross-sectional study, 424 drivers who referred to participate in an annually 
training program were selected using a simple random sampling technique. They were 
requested to complete the Persian version of PCL-C and a data collection sheet about their 
occupational and demographic features. 
RESULTS: 385 (90.8%) of 424 studied drivers completed the study. 265 (68.8%) of the 
drivers had first-grade driving license. The mean±SD on-the-job daily driving was 10.2±2.8 h. 
74 of 385 (19.2%; 95% CI: 15.3%-23.2%) met the PTSD criteria. Higher age and job 
experience as a professional driver, and having past history or past familial history of 
psychiatric disorders, were independent predictors of developing PTSD. The disease was 
more prevalent among drivers with first-grade driving license. 
CONCLUSION: The prevalence of PTSD among Iranian commercial motor vehicle drivers is 
higher than the figures reported elsewhere. Measures to diagnose of such drivers and to 
ensure optimum follow-up of victims before return to professional driving should be 
considered. 
PMID: 24141867 [PubMed - indexed for MEDLINE] Free full text 
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Related citations 
 
3. BMC Ophthalmol. 2013 Sep 10;13:45.  
Driver self-regulation and depressive symptoms in cataract patients awaiting surgery: 
a cross-sectional study. 
Fraser ML1, Meuleners LB, Ng JQ, Morlet N. 
BACKGROUND: Cataract is an extremely common visual condition of ageing. Evidence 
suggests that visual impairment influences driving patterns and self-regulatory behavior 
among older drivers. However, little is known about the psychological effects of driver self-
regulation among older drivers. Therefore, this study aimed to describe driver self-regulation 
practices among older bilateral cataract patients and to determine the association between 
self-regulation and depressive symptoms. 
METHODS: Ninety-nine older drivers with bilateral cataract were assessed the week before 
first eye cataract surgery. Driver self-regulation was measured via the Driving Habits 
Questionnaire. Depressive symptoms were assessed using the 20-item Center for 
Epidemiological Studies Depression Scale. Visual, demographic and cognitive data were also 
collected. Differences between self-regulators and non self-regulators were described and 
linear regression modeling used to determine the association between driver self-regulation 
and depressive symptoms score. 
RESULTS: Among cataract patients, 48% reported self-regulating their driving to avoid at 
least one challenging situation. The situations most commonly avoided were driving at night 
(40%), on the freeway (12%), in the rain (9%) and parallel parking (8%). Self-regulators had 
significantly poorer contrast sensitivity in their worse eye than non self-regulators (p = 0.027). 
Driver self-regulation was significantly associated with increased depressive symptoms after 
controlling for potential confounding factors (p = 0.002). 
CONCLUSIONS: Driver self-regulation was associated with increased depressive symptoms 
among cataract patients. Further research should investigate this association among the 
general older population. Self-regulation programs aimed at older drivers may need to 
incorporate mental health elements to counteract unintended psychological effects. 
PMID: 24016307 [PubMed - indexed for MEDLINE] PMCID: PMC3847094 Free PMC Article 
Related citations 
 
4. J Rehabil Res Dev. 2013;50(4):463-70. 
Driving simulator performance of veterans from the Iraq and Afghanistan wars. 
Amick MM1, Kraft M, McGlinchey R. 
Driving simulator performance was examined in Operation Iraqi Freedom/Operation Enduring 
Freedom (OIF/OEF) Veterans to objectively evaluate driving abilities among this cohort who 
self-report poorer driving safety postdeployment. OIF/OEF Veterans (n = 25) and age- and 
education-matched civilian controls (n = 25) participated in a 30 min driving simulator 
assessment that measured the frequency of minor, moderate, and severe driving errors. 
Frequency of errors in specific content domains (speed regulation, positioning, and signaling) 
was also calculated. All participants answered questions about number of lifetime traffic 
"warnings," moving violation tickets, and accidents. Veterans completed the Posttraumatic 
Stress Disorder (PTSD) Checklist-Military Version. On the driving simulator assessment, 
Veterans committed more minor, moderate, severe, and speeding errors and reported poorer 
lifetime driving records than the civilian control group. Exploratory analyses revealed an 
association between increasing errors on the driving simulator with increasing symptoms of 
PTSD, although statistically this correlation did not reach significance. These findings suggest 
that Veterans perform more poorly on an objective evaluation of driving safety and that the 
presence of PTSD could be associated with worse performance on this standardized driving 
simulator assessment. 
PMID: 23934867 [PubMed - indexed for MEDLINE] Free full text 
Related citations 
 
5. N Engl J Med. 2013 Aug 22;369(8):689-91.  
Zolpidem and driving impairment--identifying persons at risk. 
Farkas RH1, Unger EF, Temple R. 
PMID: 23923991 [PubMed - indexed for MEDLINE] Free full text 
Related citations 
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6. J Affect Disord. 2013 Aug 15;150(1):50-6.  
High-risk behaviour in hypomanic states. 
Fletcher K1, Parker G, Paterson A, Synnott H. 
BACKGROUND: Risk-taking behaviours during hypomanic states are recognised, however 
the high-risk nature of some behaviours-including the potential for harm to both the individual 
and others-has not been detailed in the research literature. The current study examines risk-
taking behaviours and their consequences (including their potential for impairment) in those 
with a bipolar II condition. 
METHOD: Participants were recruited from the Sydney-based Black Dog Institute Depression 
Clinic. Diagnostic assignment of bipolar II disorder was based on clinician judgement and 
formal DSM-IV criteria. Participants completed a series of detailed questions assessing 
previous risk-taking behaviours during hypomanic states. 
RESULTS: The sample comprised a total of 93 participants. Risk-taking behaviours during 
hypomania included spending significant amounts of money, excessive alcohol or drug use, 
dangerous driving and endangering sexual activities. Key consequences included 
interpersonal conflict, substantial financial burden and feelings of guilt, shame and remorse. 
Despite recognition of the risks and consequences associated with hypomanic behaviours, 
less than one-fifth of participants agreed that hypomania should be treated because of the 
associated risks. 
LIMITATIONS: Study limitations included a cross-sectional design, reliance on self-report 
information, lack of controlling for current mood state, and comprised a tertiary referral 
sample that may be weighted to more severe cases. Findings may therefore not be 
generalisable and require replication. 
CONCLUSIONS: Risk-taking behaviours during hypomania are common, and often linked 
with serious consequences. Whilst hypomania is often enjoyed and romanticised by patients-
leading to ambivalence around treatment of such states-careful consideration of the impact of 
risk-taking behaviour is necessary, while the study raises the question as to what is 
'impairment' in hypomania. Findings should advance clinical management by identifying those 
high-risk behaviours that would benefit from pre-emptive weighting in developing individual's 
wellbeing plans for managing the condition. 
PMID: 23489397 [PubMed - indexed for MEDLINE] 
Related citations 
 
7. Rev Bras Psiquiatr. 2012 Oct;34(3):314-20. 
Psychiatric disorders among individuals who drive after the recent use of alcohol and 
drugs. 
Faller S1, Webster JM, Leukefeld CG, Bumaguin DB, Duarte Pdo C, De Boni R, Pechansky F. 
INTRODUCTION: This cross-sectional study assessed the prevalence of psychiatric 
disorders among drivers , as well as the association between recent alcohol and drug use 
and psychiatric diagnoses using telephone interviews. 
METHODS: Drivers (n = 1,134) included in a roadside survey from 25 Brazilian state capitals 
were given a breathalyzer test, and their saliva was tested for psychoactive drugs. A 
telephone interview was conducted to perform psychiatric disorder evaluations using the MINI. 
This association was analyzed with a Poisson regression model. 
RESULTS: The prevalence of any psychiatric disorder was 40.5% among drivers with recent 
alcohol or drug use, compared with 12.9% among the other drivers. Alcohol/drug-positive 
drivers reported a higher prevalence of depression (19.4%), mania (6.5%), hypomania (5.4%), 
post-traumatic stress disorder (8.6%), antisocial personality (7.8%), and substance/alcohol 
abuse or dependence (48.1%) compared with other drivers (3.5, 2.5, 2.1, 0.5, 1.3 and 18.3% 
[p < 0.001], respectively). Drivers with recent alcohol or drug use were 2.5 times more likely to 
have a psychiatric diagnosis (CI: 1.8-3.6, p < 0.001). 
DISCUSSION: This is the first study in a low-/middle-income country to evaluate psychiatric 
disorders in drivers with recent alcohol or drug using telephone interviews. Psychiatric 
disorders were found to be associated with drug and alcohol use. This type of epidemiological 
information for curtailing related driving problems, as these psychiatric conditions are 
diagnosable. 
FINAL REMARKS: The results of this study can aid in the design of interventions, treatment 
programs and focused psychiatric evaluations, both in Brazil and abroad. 
PMID: 23429777 [PubMed - indexed for MEDLINE] Free full text 
Related citations 
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8. J Clin Pharmacol. 2013 Apr;53(4):459-62.  
Driving ability according to German guidelines in stabilized bipolar I and II outpatients 
receiving lithium or lamotrigine. 
Segmiller FM1, Hermisson I, Riedel M, Seemüller F, Volkamer T, Laux G, Möller HJ, 
Brunnauer A. 
PMID: 23426799 [PubMed - indexed for MEDLINE] 
Related citations 
 
9. Disabil Rehabil. 2013 Sep;35(20):1734-9.  
Car driving in schizophrenia: can visual memory and organization make a difference? 
Lipskaya-Velikovsky L1, Kotler M, Weiss P, Kaspi M, Gamzo S, Ratzon N. 
PURPOSE: Driving is a meaningful occupation which is ascribed to functional independence 
in schizophrenia. Although it is estimated that individuals with schizophrenia have two times 
more traffic accidents, little research has been done in this field. Present research explores 
differences in mental status, visual working memory and visual organization between drivers 
and non-drivers with schizophrenia in comparison to healthy drivers. 
METHODS: There were three groups in the study: 20 drivers with schizophrenia, 20 non-
driving individuals with schizophrenia and 20 drivers without schizophrenia (DWS). Visual 
perception was measured with Rey-Osterrieth Complex Figure test and a general cognitive 
status with Mini-Mental State Examination. 
RESULTS: The general cognitive status predicted actual driving situation in people with 
schizophrenia. No statistically significant differences were found between driving and non-
driving persons with schizophrenia on any of the visual parameters tested, although these 
abilities were significantly lower than those of DWS. 
CONCLUSION: The research demonstrates that impairment of visual abilities does not 
prevent people with schizophrenia from driving and emphasizes the importance of general 
cognitive status for complex and multidimensional everyday tasks. The findings support the 
need for further investigation in the field of car driving for this population - a move that will 
considerably contribute to the participation and well-being. Implication for Rehabilitation 
Unique approach for driving evaluation in schizophrenia should be designed since direct 
applications of knowledge and practice acquired from other populations are not reliable. This 
research demonstrates that visual perception deficits in schizophrenia do not prevent clients 
from driving, and general cognitive status appeared to be a valid determinant for actual 
driving. We recommended usage of a general test of cognition such as Mini-Mental State 
Examination, or conjunction number of cognitive factors such as executive functions (e.g., 
Trail Making Test) and attention (e.g., Continuous Performance Test) in addition to spatial-
visual ability tests (e.g., Rey-Osterrieth Complex Figure test) for considering driving status in 
schizophrenia. 
PMID: 23350755 [PubMed - indexed for MEDLINE] 
Related citations 
 
10. Ann Pharmacother. 2014 Apr;48(4):494-506.  
Medications and impaired driving. 
Hetland A

1
, Carr DB. 

OBJECTIVE: To describe the association of specific medication classes with driving 
outcomes and provide clinical recommendations. 
DATA SOURCES: The MEDLINE and EMBASE databases were searched for articles 
published from January 1973 to June 2013 on classes of medications associated with driving 
impairment. The search included outcome terms such as automobile driving, motor vehicle 
crash, driving simulator, and road tests. 
STUDY SELECTION AND DATA EXTRACTION: Only English-language articles that 
contained findings from observational or interventional designs with ≥ 10 participants were 
included in this review. Cross-sectional studies, case series, and case reports were excluded. 
DATA SYNTHESIS: Driving is an important task and activity for the majority of adults. Some 
commonly prescribed medications have been associated with driving impairment measured 
by road performance, driving simulation, and/or motor vehicle crashes. This review of 30 
studies identified findings with barbiturates, benzodiazepines, hypnotics, antidepressants, 
opioid and nonsteroidal analgesics, anticonvulsants, antipsychotics, antiparkinsonian agents, 
skeletal muscle relaxants, antihistamines, anticholinergic medications, and hypoglycemic 
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agents. Additional studies of medication impact on sedation, sleep latency, and psychomotor 
function, as well as the role of alcohol, are also discussed. 
CONCLUSIONS: Psychotropic agents and those with central nervous system side effects 
were associated with measures of impaired driving performance. It is difficult to determine if 
such associations are actually a result of medication use or the medical diagnosis itself. 
Regardless, clinicians should be aware of the increased risk of impaired driving with specific 
classes of medications, educate their patients, and/or consider safer alternatives. 
PMID: 24473486 
Related citations 
 
11. Hum Psychopharmacol. 2013 Sep;28(5):523-8.  
Effects of low-dose mirtazapine on driving performance in healthy volunteers. 
Iwamoto K

1
, Kawano N, Sasada K, Kohmura K, Yamamoto M, Ebe K, Noda Y, Ozaki N. 

OBJECTIVE: This study aimed to assess whether a lower initial dose of mirtazapine can 
lessen the harmful effect on driving performance or not in a double-blinded, placebo-
controlled crossover trial. 
METHODS: Thirteen healthy men received 8 days of continuous nocturnal doses of 
mirtazapine at 7.5 mg or 15 mg, or placebo. At baseline and on days 2 and 9, subjects 
performed three driving tasks (road-tracking, car-following, and harsh-braking tasks) using a 
driving simulator and a Continuous Performance Test. Stanford Sleepiness Scale (SSS) 
scores were also assessed. In the mirtazapine 7.5 mg series, 15 mg of mirtazapine was 
additionally administered on day 9, followed by all the same assessments on day 10. 
RESULTS: Mirtazapine 7.5 mg had no significant effects on any tasks except for SSS 
compared with placebo. Mirtazapine 15 mg impaired road-tracking task and SSS. The 
increase in mirtazapine dose also had no significant effects on any tasks compared with 
those before dose increase. 
CONCLUSIONS: Mirtazapine 7.5 mg did not cause driving impairment compared with 
mirtazapine 15 mg, while both doses of mirtazapine produced subjective somnolence. The 
increase in mirtazapine had no detrimental effects on psychomotor performance. Initial low-
dose mirtazapine may be safer for automobile driving than the normal starting dose. 
PMID: 23813948  
Related citations 
 
12. Hum Psychopharmacol. 2013 May;28(3):281-6.  
Effects of repeated dosing with mirtazapine, trazodone, or placebo on driving 
performance and cognitive function in healthy volunteers. 
Sasada K

1
, Iwamoto K, Kawano N, Kohmura K, Yamamoto M, Aleksic B, Ebe K, Noda Y, 

Ozaki N. 
OBJECTIVE: This study aimed to evaluate the effects of repeated treatments with the 
sedative antidepressants mirtazapine and trazodone on driving performance and cognitive 
function. 
METHODS: Nineteen healthy men received continuous nocturnal doses of 15-mg 
mirtazapine , 25-mg trazodone, or placebo for 8 days in a double-blinded, three-way 
crossover trial. Subjects were asked to perform three driving tasks (road tracking, car 
following, and harsh braking) using a driving simulator and cognitive tasks (the Wisconsin 
Card Sorting Test, Continuous Performance Test, and N-back Test) at baseline and on Days 
2 and 9. Stanford Sleepiness Scale scores were also assessed. 
RESULTS: Mirtazapine significantly increased the standard deviation of lateral position in the 
road-tracking task as compared with trazodone on Day 2. Mirtazapine significantly increased 
Stanford Sleepiness Scale scores as compared with trazodone and placebo. For the 
remaining tasks, no significant effects of treatment were observed. 
CONCLUSIONS: Acute treatment of mirtazapine impaired road-tracking performance and 
increased sleepiness, but sedative effects disappeared under repeated administrations. 
Trazodone did not affect driving performance or cognitive function under acute or repeated 
administrations. Both initial sedative effects and pharmacological profiles should be taken into 
consideration when using sedative antidepressants. 
PMID: 23661283 
Related citations 
 
13. Clin Pharmacol Ther. 2013 Jun;93(6):493-501.  
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A randomized trial on the acute and steady-state effects of a new antidepressant, 
vortioxetine (Lu AA21004), on actual driving and cognition. 
Theunissen EL

1
, Street D, Højer AM, Vermeeren A, van Oers A, Ramaekers JG. 

The aim of this study was to assess the effects of a novel antidepressant, vortioxetine 10 mg, 
on driving, cognitive, and psychomotor performance in 24 healthy subjects in a double-blind, 
placebo-controlled, three-way crossover design. Mirtazapine 30 mg was included as an active 
comparator. Drugs were administered in the evening of 15 consecutive days. Performance 
was measured in the morning of days 2 and 16, using standardized tests measuring on-the-
road driving, memory, tracking, divided attention, and vigilance. The statistical analysis on the 
primary measure of driving, i.e., SD of lateral position showed noninferiority of vortioxetine on 
days 2 and 16, and inferiority for mirtazapine on day 2. Vortioxetine did not cause cognitive or 
psychomotor impairment. Mirtazapine, however, impaired cognitive and psychomotor 
performance on day 2. Most of these effects disappeared after multiple doses of mirtazapine. 
To conclude, vortioxetine did not impair driving, cognitive, or psychomotor performance after 
single or multiple doses. 
PMID: 23588319  
Related citations 
 
14. J Neural Transm. 2013 Jan;120(1):225-32.  
The effects of most commonly prescribed second generation antidepressants on 
driving ability: a systematic review : 70th Birthday Prof. Riederer. 
Brunnauer A

1
, Laux G. 

Driving a car is vital for the functional autonomy of patients to take part in activities of daily 
living. Both psychopathologic symptoms and psychopharmacologic treatment may impair 
driving ability. This article provides a systematic review of published studies (1980-2011) on 
commonly prescribed newer antidepressants and driving performance. A total of 21 studies 
could be included in the review, indicating that there is a lack of controlled patient studies. 
Investigations on newer antidepressants were frequently undertaken in healthy subjects 
focusing on acute or subchronic effects of application, predominately in young male 
participants, with dosages usually given in an ambulatory setting. No data, according to 
selection criteria, were found with respect to agomelatine, duloxetine, bupropion and 
viloxazine. There is evidence that the SSRIs (citalopram, escitalopram, fluoxetine, 
fluvoxamine, sertraline, paroxetine) and the SNRI venlafaxine have no deleterious effects on 
driving ability. Acute use of mirtazapine does produce impairments that diminish to some 
degree when given as a nocturnal dose and cannot be seen after repeated dosing in healthy 
controls. Patients obviously benefit from treatment with newer antidepressants; however, at 
least a subgroup does not reach performance level of healthy subjects. More patient studies 
are needed that elaborate specific relationships between clinical subtypes of the illness and 
response to different antidepressants, considering course and duration of illness, co-
morbidities and not least neuropsychological and neurobiological characteristics. 
PMID: 22684419  
Related citations 
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15. Neurology. 2014 Mar 18;82(11):956-62.  
On-road driving impairments in Huntington disease. 
Devos H1, Nieuwboer A, Vandenberghe W, Tant M, De Weerdt W, Uc EY. 
OBJECTIVE: To determine the driving skill impairments and underlying visual, motor, and 
cognitive deficits that lead to failure on road testing in manifest Huntington disease (HD). 
METHODS: Certified driving assessment experts scored performance on 13 specific on-road 
driving skills in 30 persons with HD and 30 controls and issued a pass/fail decision based on 
their overall impression. These on-road skill items were mapped onto an existing theoretical 
framework that categorized driving skills into operational, tactical, visuo-integrative, and 
mixed clusters. The HD group additionally completed a detailed off-road battery of motor, 
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visual, and neuropsychological tests. 
RESULTS: The HD group performed worse on all on-road items. Fourteen drivers with HD 
(47%) failed the road test compared with none of the controls. Scores on the Total Functional 
Capacity scale discriminated significantly between pass and fail groups. Total on-road score 
and performance in operational, tactical, and visuo-integrative clusters correlated strongly 
(Spearman ρ >0.50) with the pass/fail decision. The off-road tests showed variable strengths 
of association depending on the level of driving skill. Selective attention was strongly 
associated (Spearman ρ >0.50) with the total on-road score and all driving clusters. 
CONCLUSIONS: HD affects driving at many levels due to motor and cognitive deficits and 
leads to unsafe road performance even in mild stages. The high failure rate on the road test 
and difficulties in all aspects of on-road driving suggest that monitoring of fitness to drive 
should be initiated in the early course of HD. 
PMID: 24523484 [PubMed - indexed for MEDLINE] 
Related citations 
 
16. J Am Geriatr Soc. 2013 Dec;61(12):2192-8. 
Predicting on-road assessment pass and fail outcomes in older drivers with cognitive 
impairment using a battery of computerized sensory-motor and cognitive tests. 
Hoggarth PA, Innes CR, Dalrymple-Alford JC, Jones RD. 
OBJECTIVES: To generate a robust model of computerized sensory-motor and cognitive test 
performance to predict on-road driving assessment outcomes in older persons with 
diagnosed or suspected cognitive impairment. 
DESIGN: A logistic regression model classified pass–fail outcomes of a blinded on-road 
driving assessment. Generalizability of the model was tested using leave-one-out cross-
validation. 
SETTING: Three specialist clinics in New Zealand. 
PARTICIPANTS: Drivers (n=279; mean age 78.4, 65% male) with diagnosed or suspected 
dementia, mild cognitive impairment, unspecified cognitive impairment, or memory problems 
referred for a medical driving assessment. 
MEASUREMENTS: A computerized battery of sensory-motor and cognitive tests and an on-
road medical driving assessment. 
RESULTS: One hundred fifty-five participants (55.5%) received an on-road fail score. Binary 
logistic regression correctly classified 75.6% of the sample into on-road pass and fail groups. 
The cross-validation indicated accuracy of the model of 72.0% with sensitivity for detecting 
on-road fails of 73.5%, specificity of 70.2%, positive predictive value of 75.5%, and negative 
predictive value of 68%. 
CONCLUSION: The off-road assessment prediction model resulted in a substantial number 
of people who were assessed as likely to fail despite passing an on-road assessment and 
vice versa. Thus, despite a large multicenter sample, the use of off-road tests previously 
found to be useful in other older populations, and a carefully constructed and tested 
prediction model, off-road measures have yet to be found that are sufficiently accurate to 
allow acceptable determination of on-road driving safety of cognitively impaired older drivers. 
PMID: 24479148 [PubMed - indexed for MEDLINE] 
Related citations 
 
17. N Z Med J. 2013 Dec 13;126(1387):87-97. 
Diagnosis of cognitive impairment and the assessment of driving safety: a survey of 
Canterbury GPs. 
Hoggarth PA. 
AIM: To assess how GPs in Canterbury determine the driving ability of their older patients 
with cognitive impairment. 
METHODS: A 10-item questionnaire was sent to 514 Canterbury GPs via the mail system of 
three Primary Health Organisations. GPs could either post or fax back responses 
anonymously and were also able to add their own comments. 
RESULTS: 185 GPs returned completed questionnaires (36% response rate). Six of 10 items 
were rated in the middle of the response range, indicating a middling level of agreement. All 
but three GPs reported using a cognitive screening test and most talked to their patients 
about the need to plan for driving cessation. GPs did not frequently report referring for on-
road driving assessments and many commented they would appreciate a more structured 
guideline with specific recommendations. 
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CONCLUSION: There is room for improvement in the amount of information provided to GPs 
about how to best assess older patients with cognitive impairment for fitness to drive. 
Recommendations of specific cognitive screens and a flowchart format would be a valuable 
addition. 
PMID: 24362737 [PubMed - indexed for MEDLINE] 
Related citations 
 
18. Occup Ther Health Care. 2014 Jan;28(1):62-76.  
Driving with dementia: evaluation, referral, and resources. 
Dickerson AE. 
Driving is a highly valued instrumental activity of daily living, especially for the older adults 
who consider it part of their definition of independence and mobility. This paper discusses the 
issues associated with driving and older adults, including the difficulty of identifying when it is 
time to give up the keys. With a review of the latest research and need for specialized 
services for those with diminished capacity, the paper highlights how general practice 
occupational therapists must work in conjunction with driver rehabilitations specialists to meet 
the need of this growing population. A framework for referral and judgment is described and 
resources offered to practitioners to use. 
PMID: 24354333 [PubMed - indexed for MEDLINE] 
Related citations 
 
19. J Geriatr Psychiatry Neurol. 2013 Dec;26(4):259-66.  
Lower hippocampal volume predicts decrements in lane control among drivers with 
amnestic mild cognitive impairment. 
Griffith HR1, Okonkwo OC, Stewart CC, Stoeckel LE, Hollander JA, Elgin JM, Harrell LE, 
Brockington JC, Clark DG, Ball KK, Owsley C, Marson DC, Wadley VG. 
OBJECTIVES: There are few methods to discern driving risks in patients with early dementia 
and mild cognitive impairment (MCI). We aimed to determine whether structural magnetic 
resonance imaging (MRI) of the hippocampus-a biomarker of probable Alzheimer pathology 
and a measure of disease severity in those affected--is linked to objective ratings of on-road 
driving performance in older adults with and without amnestic MCI. 
METHODS: In all, 49 consensus-diagnosed participants from an Alzheimer's Disease 
Research Center (15 diagnosed with amnestic MCI and 34 demographically similar controls) 
underwent structural MRI and on-road driving assessments. 
RESULTS: Mild atrophy of the left hippocampus was associated with less-than-optimal 
ratings in lane control but not with other discrete driving skills. Decrements in left hippocampal 
volume conferred higher risk for less-than-optimal lane control ratings in the patients with MCI 
(B = -1.63, standard error [SE] = .74, Wald = 4.85, P = .028), but not in controls (B = 0.13, SE 
= .415, Wald = 0.10, P = .752). The odds ratio and 95% confidence interval for below-optimal 
lane control in the MCI group was 4.41 (1.18-16.36), which was attenuated to 3.46 (0.88-
13.60) after accounting for the contribution of left hippocampal volume. 
CONCLUSION: These findings suggest that there may be a link between hippocampal 
atrophy and difficulties with lane control in persons with amnestic MCI. Further study appears 
warranted to better discern patterns of brain atrophy in MCI and Alzheimer disease and 
whether these could be early markers of clinically meaningful driving risk. 
PMID: 24212246 [PubMed - indexed for MEDLINE]  
Related citations 
 
20. BMC Geriatr. 2013 Nov 1;13:117.  
When it is time to hang up the keys: the driving and dementia toolkit - for persons with 
dementia (PWD) and caregivers - a practical resource. 
Byszewski A1, Aminzadeh F, Robinson K, Molnar F, Dalziel W, Man Son Hing M, Hunt L, 
Marshall S. 
BACKGROUND: The aim of this project was to develop a toolkit to assist persons with 
dementia (PWD) and their caregivers, in planning for retirement from driving. The information 
gathered was used to develop a tool that can assist reflection about, and make sound 
decisions in this challenging area of the dementia journey. The purpose is to keep safe 
drivers on the road and to prepare those who are moving towards being at risk of being 
involved in crashes, to eventually stop driving when they are unsafe.The toolkit was prepared 
to address the concerns of both the PWD as well as the caregivers. Strategies and solutions 
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are presented for both the PWD and the caregivers. A grief insert was also developed that 
can assist caregivers in supporting the PWD in the grief process that can accompany losing 
one's driving privileges. 
PMID: 24180371 [PubMed - indexed for MEDLINE] Free full text 
Related citations 
 
21. Mov Disord. 2013 Dec;28(14):1941-8.  
Impact of specific executive functions on driving performance in people with 
Parkinson's disease. 
Ranchet M1, Paire-Ficout L, Uc EY, Bonnard A, Sornette D, Broussolle E. 
Executive functions encompass various cognitive processes and are critical in novel or 
demanding driving situations. Our aim was to determine the role of impairments in specific 
executive functions (updating, flexibility, inhibition) on road performance in drivers with 
Parkinson's disease (PD), a condition commonly associated with early executive dysfunction. 
In this pilot study, 19 patients with mild to moderate PD and 21 healthy controls matched for 
age, education, and driving experience were tested using a neuropsychological battery 
assessing global cognitive abilities, updating (n-back task), flexibility (plus-minus task), and 
inhibition (Stroop test). Participants also underwent a 45-minute road test in which they were 
scored by a driving instructor and a second experimenter. To separate "at-risk" drivers from 
safe drivers, a composite driving indicator was calculated from the Test Ride for Investigating 
Practical Fitness to Drive score, the penalty score from the observation grid, and the number 
of safety interventions made by the driving instructor. Eight of the 40 drivers (all PD) were 
rated as "at risk." Measures of updating (the n-back task) and mental flexibility (the plus-
minus task) predicted driving safety even after adjustment for group status, explaining 53% of 
the total variance. These 2 tests also discriminated between safe and "at-risk" drivers within 
the PD group. These findings, although preliminary, suggest that updating and mental 
flexibility are critical for safe driving in PD. Assessment batteries for driving fitness should 
probe different aspects of executive functions, specifically when evaluating drivers with PD. 
Comment in 
   Executive functions and driving in people with Parkinson's disease. [Mov 

Disord. 2013] 
PMID: 24114952 [PubMed - indexed for MEDLINE] 
Related citations 
 
22. Int Psychogeriatr. 2013 Dec;25(12):2033-46.  
The stages of driving cessation for people with dementia: needs and challenges. 
Liddle J1, Bennett S, Allen S, Lie DC, Standen B, Pachana NA. 
BACKGROUND: The impact of dementia on safe driving is well recognized and is generally 
accepted that all people with dementia are likely to need to cease driving at some stage in the 
disease process. Both driving and driving cessation can have poor outcomes for people with 
dementia and their caregivers in terms of health, safety, community access, and well-being. 
Although approaches to facilitate better outcomes from driving cessation are being developed, 
the processes of driving cessation for people with dementia are still not fully understood. 
METHODS: Within a descriptive phenomenological framework, semi-structured interviews 
were undertaken with key stakeholders, including retired drivers with dementia, family 
members, and health professionals. 
RESULTS: Findings from four retired drivers with dementia, 11 caregivers, and 15 health 
professionals characterized driving cessation for people with dementia as a process with 
three stages and associated challenges and needs. The early stage involved worried waiting, 
balancing safety with impending losses, and the challenge of knowing when to stop. The 
crisis stage involved risky driving or difficult transportation, acute adjustment to cessation and 
life without driving, and relationship conflict. The post-cessation stage was described as a 
long journey with ongoing battles and adjustments as well as decreased life space, and was 
affected by the disease progression and the exhaustion of caregiver. 
CONCLUSIONS: The concept of stages of driving cessation for people with dementia could 
be used to develop new approaches or adapt existing approaches to driving cessation. 
Interventions would need to be individualized, optimally timed, and address grief, explore 
realistic alternative community access, and simultaneously maintain key relationships and 
provide caregiver support. 
PMID: 23992286 [PubMed - indexed for MEDLINE] 
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23. Cochrane Database Syst Rev. 2013 Aug 29;8:CD006222.  
Driving assessment for maintaining mobility and safety in drivers with dementia. 
Martin AJ1, Marottoli R, O'Neill D. 
BACKGROUND: Demographic changes are leading to an increase in the number of older 
drivers: as dementia is an age-related disease, there is also an increase in the numbers of 
drivers with dementia. Dementia can impact on both the mobility and safety of drivers, and 
the impact of formal assessment of driving is unknown in terms of either mobility or safety. 
Those involved in assessment of older drivers need to be aware of the evidence of positive 
and negative effects of driving assessment. Cognitive tests are felt by some authors to have 
poor face and construct validity for assessing driving performance; extrapolating from values 
in one large-scale prospective cohort study, the cognitive test that most strongly predicted 
future crashes would, if used as a screening tool, potentially prevent six crashes per 1000 
people over 65 years of age screened, but at the price of stopping the driving of 121 people 
who would not have had a crash. 
OBJECTIVES:  
PRIMARY OBJECTIVES: 1. to assess whether driving assessment facilitates continued 
driving in people with dementia;2. to assess whether driving assessment reduces accidents in 
people with dementia. 
SECONDARY OBJECTIVE: 1. to assess the quality of research on assessment of drivers 
with dementia. 
SEARCH METHODS: ALOIS, the Cochrane Dementia Group's Specialized Register was 
searched on 13 September 2012 using the terms: driving or driver* or "motor vehicle*" or "car 
accident*" or "traffic accident*" or automobile* or traffic. This register contains records from 
major healthcare databases, ongoing trial databases and grey literature sources and is 
updated regularly. 
SELECTION CRITERIA: We sought randomised controlled trials prospectively evaluating 
drivers with dementia for outcomes such as transport mobility, driving cessation or motor 
vehicle accidents following driving assessment. 
DATA COLLECTION AND ANALYSIS: Each review author retrieved studies and assessed 
for primary and secondary outcomes, study design and study quality. 
MAIN RESULTS: No studies were found that met the inclusion criteria. A description and 
discussion of the driving literature relating to assessment of drivers with dementia relating to 
the primary objectives is presented. 
AUTHORS' CONCLUSIONS: In an area with considerable public health impact for drivers 
with dementia and other road users, the available literature fails to demonstrate the benefit of 
driver assessment for either preserving transport mobility or reducing motor vehicle accidents. 
Driving legislation and recommendations from medical practitioners requires further research 
that addresses these outcomes in order to provide the best outcomes for both drivers with 
dementia and the general public. 
Update of 
   Cochrane Database Syst Rev. 2013;5:CD006222. 
PMID: 23990315 [PubMed - indexed for MEDLINE] 
Related citations 
 
24.J Parkinsons Dis. 2013;3(2):153-60.  
Postural/Gait and cognitive function as predictors of driving performance in 
Parkinson's disease. 
Crizzle AM1, Classen S, Lanford DN, Malaty IA, Okun MS, Wang Y, Wagle Shukla A, 
Rodriguez RL, McFarland NR. 
BACKGROUND: The primary influence of motor symptoms on driving performance remains 
unclear due to the inconsistent use of various motor rating scales used in prior studies. 
OBJECTIVE: This study aimed to determine which of three measures utilized in PD, the 
Unified Parkinson's Disease Rating Scale (UPDRS) motor section; the Modified Hoehn and 
Yahr; and the Rapid Paced Walk Test would best predict pass/fail outcomes on a road test in 
a sample of PD drivers. 
METHODS: All participants (N = 55; 79% men) completed a road test. Receiver Operating 
Characteristics were then contrasted for all subjects based on assessments from all three 
disease severity indices. MMSE scores were then modelled with significant disease severity 
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measures (if any) to determine if the predictive accuracy could be improved. 
RESULTS: The Rapid Paced Walk Test and the Modified Hoehn & Yahr both predicted 
pass/fail outcomes on the road test (Area under the curve of 0.73 and 0.82, respectively). 
UPDRS motor scores, however, did not predict safe driving. When optimal cut-off points on 
the Modified Hoehn & Yahr (≥ β.5) and Rapid Paced Walk Test (>6.ββ seconds) were 
modelled with MMSE scores indicative of mild cognitive impairment (<27), the model 
accurately classified 92% and 100% as failing the road test, respectively. 
CONCLUSION: Although the Rapid Paced Walk Test had a slight advantage in differentiating 
between pass/fail outcomes compared to the Modified Hoehn & Yahr, both tests alone cannot 
be used in isolation to predict driving safety. Predictive accuracy can be improved using both 
select cut-off points on the Modified Hoehn & Yahr and Rapid Paced Walk test with MMSE 
scores in PD drivers. Though these findings are useful, an on-road test is still the gold 
standard, and screening should always be followed by formal testing. 
PMID: 23938345 [PubMed - indexed for MEDLINE] 
Related citations 
 
25. Age Ageing. 2013 Sep;42(5):577-81.  
How effective is the Trail Making Test (Parts A and B) in identifying cognitively 
impaired drivers? 
Dobbs BM1, Shergill SS. 
BACKGROUND: the medical community plays an important role in identifying drivers who 
may no longer be competent to drive due to illnesses such as dementia. Several office-based 
cognitive screening tools are currently used by the medical community, e.g. Mini-Mental State 
Examination, Trail Making Test (TMT), to assist in the identification of cognitively impaired 
(CI) at-risk drivers. However, the predictive validity of these tools is questionable. 
OBJECTIVE: to examine the predictive power of the TMT for on-road driving performance. 
METHODS: data from a prospective sample of CI and healthy older drivers were collected. 
TMT-A and -B (time and errors) served as predictor variables, with pass/fail on a scientifically 
based on-road assessment used as the criterion variable. Receiver operating characteristic 
(ROC) curve analysis was used to assess overall 'diagnostic' accuracy of TMT-A and -B for 
driving competency. Cut points from previous studies/guidelines were used to assess 
predictive power. 
FINDINGS: a total of 134 older drivers (mean age = 75.30; SD = 7.83) participated: 87 
healthy controls and 47 CI individuals. All predictor variables, with the exception of TMT-A 
errors, were significantly correlated with driving outcome. However, results from ROC curve 
analyses indicated that only TMT-A and -B total time had moderate discriminative abilities. 
Results also indicate that the power of the TMT is the lowest where physicians need it most 
(e.g. identifying CI patients whose driving skills have declined to an unsafe level). 
CONCLUSION: TMT-A and -B outcomes are most likely to be inaccurate in those whose 
driving competency has declined to an unsafe level, resulting in risks to both individual and 
public safety. 
KEYWORDS: automobile driving; dementia; mild cognitive impairment; older people; primary 
health care; screening tools 
PMID: 23896609 [PubMed - indexed for MEDLINE] Free full text 
Related citations 
 
26. Hum Factors. 2013 Jun;55(3):643-58. 
Augmented reality cues and elderly driver hazard perception. 
Schall MC Jr1, Rusch ML, Lee JD, Dawson JD, Thomas G, Aksan N, Rizzo M. 
OBJECTIVE: The aim of this study was to evaluate the effectiveness of augmented reality 
(AR) cues in improving driving safety among elderly drivers who are at increased crash risk 
because of cognitive impairments. 
BACKGROUND: Cognitively challenging driving environments pose a particular crash risk for 
elderly drivers. AR cuing is a promising technology to mitigate risk by directing driver attention 
to roadway hazards. We investigate whether AR cues improve or interfere with hazard 
perception in elderly drivers with age-related cognitive decline. 
METHOD: A total of 20 elderly (M = 73 years, SD = 5) licensed drivers with a range of 
cognitive abilities measured by a speed-of-processing (SOP) composite participated in a 1-hr 
drive in an interactive, fixed-base driving simulator. Each participant drove through six straight, 
6-mile-long, rural roadway scenarios following a lead vehicle. AR cues directed attention to 
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potential roadside hazards in three of the scenarios, and the other three were uncued 
(baseline) drives. Effects of AR cuing were evaluated with respect to (a) detection of 
hazardous target objects, (b) interference with detecting nonhazardous secondary objects, 
and (c) impairment in maintaining safe distance behind a lead vehicle. 
RESULTS: AR cuing improved the detection of hazardous target objects of low visibility. AR 
cues did not interfere with detection of nonhazardous secondary objects and did not impair 
ability to maintain safe distance behind a lead vehicle. SOP capacity did not moderate those 
effects. 
CONCLUSION: AR cues show promise for improving elderly driver safety by increasing 
hazard detection likelihood without interfering with other driving tasks, such as maintaining 
safe headway. 
PMID: 23829037 [PubMed - indexed for MEDLINE] PMCID: PMC3875361 Free PMC Article 
Related citations 
 
27. J Neurol. 2013 Oct;260(10):2562-8.  
Drivers with Parkinson's disease: are the symptoms of PD associated with restricted 
driving practices? 
Crizzle AM1, Myers AM, Roy EA, Almeida QJ. 
This study examined whether symptoms (motor, cognitive, vision, sleepiness, depression) of 
Parkinson's disease (PD) were associated with restricted driving practices. To quantify driving 
practices, electronic devices were installed in the vehicles of 27 drivers with PD (78 % men; 
M = 71.6, SD = 6.6; Unified Parkinson's Disease Rating Scale (UPDRS) motor score M = 
30.1, SD = 8.6; disease duration M = 3.9, SD = 2.8 years) and 20 controls (80 % men; M = 
70.6, SD = 7.9) for 2 weeks. Participants completed measures of sleepiness, depression, 
quality of life, and assessments of motor, cognitive and visual functions. The PD group had 
significantly slower brake response times (p < 0.05), poorer cognitive and quality of life scores 
(p < 0.01) and greater depression (p < 0.05) compared to controls. Slower reaction time was 
significantly related to reduced driving; specifically, fewer trips (r = -0.46; p < 0.05), distance (r 
= -0.54, p < 0.01) and duration at night (r = -0.58, p < 0.01). Better cognitive scores were 
associated with driving less often in difficult situations such as bad weather and rush hour (p 
< 0.05), as well as reduced speed on city streets, but only for the control group. While most 
drivers with PD rated their overall health as good or excellent, the five PD drivers who rated 
their health more poorly had significantly worse clinical symptoms (UPDRS motor scores, 
contrast sensitivity, depression, brake response time) and more restricted driving patterns. 
These findings show that drivers with PD who perceive their health poorly have greater 
symptomatology and were more likely to restrict their driving, possibly due to noticeable 
declines in multiple driving-related abilities. 
PMID: 23821027 [PubMed - indexed for MEDLINE] 
Related citations 
 
28. Aust Fam Physician. 2013 May;42(5):317-20. 
Older people with mild cognitive impairment -- their views about assessing driving 
safety. 
Johnson DA1, Frank O, Pond D, Stocks N. 
BACKGROUND: Driving is important for older people to maintain agency, independence and 
social connectedness. Little research has been conducted into the views of older people with 
mild cognitive impairment about who decides if they are safe to drive. 
AIM: This qualitative study investigates the views of older people with mild cognitive 
impairment about decision making on driving cessation. 
DISCUSSION: Participants value their agency; they wanted to decide when they should stop 
driving themselves. However, they were also prepared to accept their general practitioner's 
advice when they became unfit to drive. In the interim, they self regulated the timing and 
distance of their driving to reduce accident risk. 
PMID: 23781534 [PubMed - indexed for MEDLINE] Free full text 
Related citations 
 
29. J Am Geriatr Soc. 2013 Jun;61(6):1029-31. doi: 10.1111/jgs.12295. 
Assessing risk factors for unsafe driving in a group of elderly adults undergoing 
rehabilitation. 
Pozzi C, Morandi A, Morghen S, Gentile S, Bellelli G, Trabucchi M. 
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Comment on 
   Predicting road test performance in adults with cognitive or visual impairment 

referred to a Veterans Affairs Medical Center driving clinic. [J Am Geriatr Soc. 2012] 
PMID: 23772730 [PubMed - indexed for MEDLINE] 
Related citations 
 
30. Accid Anal Prev. 2013 Dec;61:197-202.  
Self-rated driving habits among older adults with clinically-defined mild cognitive 
impairment, clinically-defined dementia, and normal cognition. 
O'Connor ML1, Edwards JD, Bannon Y. 
Older adults with clinically-defined dementia may report reducing their driving more than 
cognitively normal controls. However, it is unclear how these groups compare to individuals 
with clinically-defined mild cognitive impairment (MCI) in terms of driving behaviors. The 
current study investigated self-reported driving habits among adults age 60 and older with 
clinical MCI (n=41), clinical mild dementia (n=40), and normal cognition (n=43). Participants 
reported their driving status, driving frequency (days per week), and how often they avoided 
accessing the community, making left turns, driving at night, driving in unfamiliar areas, 
driving on high-traffic roads, and driving in bad weather. After adjusting for education, a 
MANCOVA revealed that participants with MCI and dementia avoided unfamiliar areas and 
high-traffic roads significantly more than normal participants. Participants with dementia also 
avoided left turns and accessing the community more than those with normal cognition and 
MCI (p<0.05 for all). The other driving variables did not significantly differ between groups. 
Thus, older adults with clinically-defined MCI, as well as those with dementia, avoided some 
complex driving situations more than cognitively intact adults. However, all diagnostic groups 
had similar rates of driving cessation and frequency. Future research should examine the 
safety implications of such findings. 
PMID: 23769114 [PubMed - indexed for MEDLINE] 
Related citations 
 
31. Intern Med J. 2013 Jun;43(6):625-30.  
Driving, dementia and Australian physicians: primum non nocere? 
Carmody J1, Traynor V, Iverson D, Marchetti E. 
Older Australians are increasingly reliant on automobiles as their sole form of transport. As 
our population is ageing and the prevalence of dementia is increasing, it is anticipated that 
the number of drivers with dementia will rise over time. Much of the literature relating to 
driving and dementia focuses on safety rather than mobility. The objective of this paper is to 
highlight several topical ethical issues that pertain to Australian drivers with dementia. It is 
recommended that future research, policy and practice should centre on the crucial mobility 
and transport needs of our senior citizens. 
Comment in 
   Author reply: To PMID 23745993. [Intern Med J. 2013] 
   On-road driving assessment in dementia. [Intern Med J. 2013] 
PMID: 23745993 [PubMed - indexed for MEDLINE] 
Related citations 
 
32. J Am Geriatr Soc. 2013 Jul;61(7):1164-9.  
Assessment of driving-related skills prediction of unsafe driving in older adults in the 
office setting. 
Ott BR1, Davis JD, Papandonatos GD, Hewitt S, Festa EK, Heindel WC, Snellgrove CA, Carr 
DB. 
OBJECTIVES: To examine the sensitivity and specificity of the Assessment of Driving-
Related Skills (ADReS), a clinical tool recommended by the American Medical Association for 
identifying potentially unsafe older drivers that includes tests of vision, motor function, and 
cognition. 
DESIGN: Cross-sectional observation study. 
SETTING: Memory assessment outpatient clinic of a university hospital. 
PARTICIPANTS: Drivers with normal cognition (n = 47) and cognitive impairment (n = 75). 
MEASUREMENTS: A neurologist completed the ADReS during an office visit. Additional 
cognitive tests of executive, visuospatial, and visuomotor function were also performed. On a 
separate day, participants completed a standardized on-road test, assessed by a professional 
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driving instructor using a global safety rating and a quantitative driving score. 
RESULTS: In this sample of currently active older drivers with and without cognitive 
impairment, measures of cognition-particularly the Trail-Making Test Part B-were more highly 
correlated with driving scores than other measures of function. Using recommended scoring 
procedures, the ADReS had a sensitivity of 0.81 for detecting impaired driving on the road 
test, with a specificity of 0.32 and an area under the receiver operating characteristic curve 
(AUC) of 0.57. A logistic regression model that incorporated computerized maze task and 
Mini-Mental State Examination scores improved overall classification accuracy, yielding a 
sensitivity of 0.61, a specificity of 0.84, and an AUC of 0.80. 
CONCLUSION: In its present form, the ADReS has limited utility as an office screen for 
individuals who should undergo formal driving assessment. Improved scoring methods and 
screening tests with greater diagnostic accuracy than the ADReS are needed for general 
office practice. 
PMID: 23730836 [PubMed - indexed for MEDLINE] 
Related citations 
 
33. Cochrane Database Syst Rev. 2013 May 31;5:CD006222.  
Driving assessment for maintaining mobility and safety in drivers with dementia. 
Martin AJ1, Marottoli R, O'Neill D. 
Update in 
   Cochrane Database Syst Rev. 2013;8:CD006222. 
BACKGROUND: Demographic changes are leading to an increase in the number of older 
drivers: as dementia is an age-related disease, there is also an increase in the numbers of 
drivers with dementia. Dementia can impact on both the mobility and safety of drivers, and 
the impact of formal assessment of driving is unknown in terms of either mobility or safety. 
Those involved in assessment of older drivers need to be aware of the evidence of positive 
and negative effects of driving assessment. Cognitive tests are felt by some authors to have 
poor face and construct validity for assessing driving performance; extrapolating from values 
in one large-scale prospective cohort study, the cognitive test that most strongly predicted 
future crashes would, if used as a screening tool, potentially prevent six crashes per 1000 
people over 65 years of age screened, but at the price of stopping the driving of 121 people 
who would not have had a crash. 
OBJECTIVES:  
PRIMARY OBJECTIVES: 1. to assess whether driving assessment facilitates continued 
driving in people with dementia; 2. to assess whether driving assessment reduces accidents 
in people with dementia. 
SECONDARY OBJECTIVE: 1. to assess the quality of research on assessment of drivers 
with dementia. 
SEARCH METHODS: ALOIS, the Cochrane Dementia Group's Specialized Register was 
searched on 13 September 2012 using the terms: driving or driver* or "motor vehicle*" or "car 
accident*" or "traffic accident*" or automobile* or traffic. This register contains records from 
major healthcare databases, ongoing trial databases and grey literature sources and is 
updated regularly. 
SELECTION CRITERIA: We sought randomised controlled trials prospectively evaluating 
drivers with dementia for outcomes such as transport mobility, driving cessation or motor 
vehicle accidents following driving assessment. 
DATA COLLECTION AND ANALYSIS: Each review author retrieved studies and assessed 
for primary and secondary outcomes, study design and study quality. 
MAIN RESULTS: No studies were found that met the inclusion criteria. A description and 
discussion of the driving literature relating to assessment of drivers with dementia relating to 
the primary objectives is presented. 
AUTHORS' CONCLUSIONS: In an area with considerable public health impact for drivers 
with dementia and other road users, the available literature fails to demonstrate the benefit of 
driver assessment for either preserving transport mobility or reducing motor vehicle accidents. 
Driving legislation and recommendations from medical practitioners requires further research 
that addresses these outcomes in order to provide the best outcomes for both drivers with 
dementia and the general public. 
Update of 
   Cochrane Database Syst Rev. 2009;(1):CD006222. 
PMID: 23728659 [PubMed - indexed for MEDLINE] 
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34. Spine (Phila Pa 1976). 2013 Aug 15;38(18):1554-60.  
Contributions of physical and cognitive impairments to self-reported driving difficulty 
in chronic whiplash-associated disorders. 
Takasaki H1, Treleaven J, Johnston V, Jull G. 
STUDY DESIGN: Cross-sectional. 
OBJECTIVE: To conduct a preliminary analysis of the physical, cognitive, and psychological 
domains contributing to self-reported driving difficulty after adjusting for neck pain, dizziness, 
and relevant demographics in chronic whiplash-associated disorders (WAD) using 
hierarchical regression modeling. 
SUMMARY OF BACKGROUND DATA: Pain is a risk factor for car crashes, and dizziness 
may affect fitness to drive. Both symptoms are common in chronic WAD and difficulty driving 
is a common complaint in this group. Chronic WAD is often accompanied by physical, 
cognitive, and psychological impairments. These impairments may contribute to self-reported 
driving difficulty beyond neck pain, dizziness, and relevant demographics. 
METHODS: Forty individuals with chronic WAD participated. Dependent variables were the 
magnitude of self-reported driving difficulty assessed in the strategic, tactical, and operational 
levels of the Neck Pain Driving Index. Three models were developed to assess the 
contributions of independent variables (physical, cognitive, and psychological domains) to 
each of the 3 dependent variables after adjusting for neck pain intensity, dizziness, and 
driving demographics. The measures included were: physical domain-range and maximum 
speed of head rotation, performances during gaze stability, eye-head coordination, and visual 
dependency tests; cognitive domain-self-reported cognitive symptoms including fatigue and 
the trail making tests; and psychological domain-general stress, traumatic stress, depression, 
and fear of neck movements and driving. 
RESULTS: Symptom duration was relevant to driving difficulty in the strategic and tactical 
levels. The cognitive domain increased statistical power to estimate the strategic and 
operational levels (P < 0.1) beyond other contributors. The physical domain increased 
statistical power to estimate the tactical level (P < 0.1) beyond other contributors. 
CONCLUSION: Physical and cognitive impairments independently contributed to self-
reported driving difficulty in chronic WAD beyond neck pain, dizziness, and symptom duration. 
LEVEL OF EVIDENCE: 3. 
PMID: 23698571 [PubMed - indexed for MEDLINE] 
Related citations 
 
35. Accid Anal Prev. 2013 Dec;61:317-21.  
It is premature to test older drivers with the SIMARD-MD. 
Bédard M1, Marshall S, Man-Son-Hing M, Weaver B, Gélinas I, Korner-Bitensky N, Mazer B, 
Naglie G, Porter MM, Rapoport MJ, Tuokko H, Vrkljan B. 
BACKGROUND: A new tool, the SIMARD-MD, has been proposed to help physicians identify 
cognitively impaired drivers who may be unfit to drive, but little empirical evidence is available 
to justify its use. We analyzed data from a cohort of older Canadian drivers who had 
undergone cognitive testing to: (1) correlate the SIMARD-MD with other tools that measure 
cognition (e.g., trail-making test), (2) identify how many drivers, using published cut-offs on 
the SIMARD-MD, would be recommended to lose their license, or be considered fit to drive, 
or be required to undergo further driving assessment, and (3) determine if the SIMARD-MD is 
biased by level of education as many cognitive tools are. 
METHODS: Cross-sectional data from 841 drivers aged 70 and over from seven Canadian 
sites who are enrolled in a 5-year cohort study were used for the analyses. Scores on the 
SIMARD-MD were correlated with scores on the other cognitive measures. The 
recommendations that would be made based on the SIMARD-MD scores were based on 
published cut-off values suggested by the authors of the tool. The impact of education status 
was examined using linear regression controlling for age. 
RESULTS: Correlations between the SIMARD-MD and other cognitive measures ranged 
from .15 to .86. Using published cut-off scores, 21 participants (2.5%) would have been 
recommended to relinquish their licenses, 428 (50.9%) would have been deemed fit to drive, 
and 392 (46.6%) would have been required to undergo further testing. We found a difference 
of 8.19 points (95% CI=4.99, 11.40, p<.001) in favor of drivers with post-secondary education 
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versus those without, representing over 11% of the mean score. 
DISCUSSION: The SIMARD-MD is unlikely to be valuable to clinicians because it lacks 
sufficient precision to provide clear recommendations about fitness-to-drive. 
Recommendations based solely on the SIMARD-MD may place many seniors at risk of losing 
their transportation mobility or incurring unnecessary stress and costs to prove they are safe 
to drive. Furthermore, the education bias may create an unwanted structural inequity. Hence, 
adoption of the SIMARD-MD as a tool to determine fitness-to-drive appears premature. 
PMID: 23628257 [PubMed - indexed for MEDLINE] 
Related citations 
 
36. Can Fam Physician. 2013 Mar;59(3):e156-61. 
Accuracy of the DriveABLE cognitive assessment to determine cognitive fitness to 
drive. 
Dobbs AR. 
OBJECTIVE: To evaluate the accuracy of the DriveABLE In-Office cognitive assessment in 
predicting cognitively impaired drivers' performance on the DriveABLE On-Road Evaluation 
(DORE). 
DESIGN: Retrospective study comparing data from DriveABLE In-Office cognitive 
assessment outcomes with DORE outcomes. 
SETTING: Nineteen of the locations in North America providing the DriveABLE assessment 
between the years 2007 and 2010. 
PARTICIPANTS: Database records from 3662 patients (2639 men, mean age 74.1 years, 
range 18 to 99 years of age; 1023 women, mean age 73.5 years, range 18 to 94 years of 
age) with suspected or confirmed cognitive impairment. All patients were referred for 
DriveABLE evaluation and received both the In-Office cognitive assessment and, regardless 
of the In-Office test results, the DORE. This is a subset of the database because typically the 
DriveABLE In-Office cognitive assessment serves as the cognitive assessment and only 
those whose results are in the indeterminate range go on to complete the road test (ie, 
DORE). 
MAIN OUTCOME MEASURES: Accuracy of the In-Office assessment for predicting the 
outcome of the DORE. 
RESULTS: For the total sample, the error rate for predicting actual performance on the road 
test was 1.7% for pass predictions and 5.6% for fail predictions. Notably, these low error rates 
were consistent across the 4 years. On the basis of performance on the In-Office cognitive 
assessment, pass or fail decisions could have been made for more than half of the referrals, 
reducing the need to take dangerous drivers on the road and reducing the cost of the 
assessment process for patients and the system. 
CONCLUSION: The accuracy of the DriveABLE In-Office cognitive assessment was 
evaluated in the context of normal clinical referral processes, with a large sample of referrals 
during a 4-year period and from multiple sites. The high and stable accuracy rates provide the 
evidence physicians need to be confident in using the recommendations from the DriveABLE 
cognitive evaluation to assist them in making evidence-based decisions about their patients' 
ability to continue driving. 
Comment in 
   Failure to predict on-road results. [Can Fam Physician. 2013] 
   Flawed conclusion. [Can Fam Physician. 2013] 
PMID: 23486817 [PubMed - indexed for MEDLINE] PMCID: PMC3596225 Free PMC Article 
Related citations 
 
37. Brain Inj. 2013;27(5):538-47.  
Specific attention disorders in drivers with traumatic brain injury. 
Masson M1, Michael GA, Désert JF, Rhein F, Foubert L, Colliot P. 
OBJECTIVE: To highlight the impact of the increasing attentional load on performance of 
both normal drivers and drivers with traumatic brain injury. 
BACKGROUND: Patients with brain injury have a higher accident risk than people with no 
brain injury [1], probably as a result of persistent attention disorders. 
METHOD: Ten patients and 10 paired controls took part in a computerized selective attention 
task involving specific attentional processes. They were asked to monitor a speedometer and 
to ignore sudden changes in the surrounding environment in three separate experimental 
situations involving different attentional load. 
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RESULTS: Although, in the control situation, patients' results were equivalent to controls', 
they displayed specific disorders in more complex situations where the attentional load 
increased. 
CONCLUSION: These difficulties may have a negative impact on real driving situations. 
PMID: 23472884 [PubMed - indexed for MEDLINE] 
Related citations 
 
38. J Geriatr Psychiatry Neurol. 2013 Mar;26(1):10-8.  
Effect of cognitive status on self-regulatory driving behavior in older adults: an 
assessment of naturalistic driving using in-car video recordings. 
Festa EK1, Ott BR, Manning KJ, Davis JD, Heindel WC. 
Previous findings that older drivers engage in strategic self-regulatory behaviors to minimize 
perceived safety risks are primarily based on survey reports rather than actual behavior. This 
study analyzed in-car video recording of naturalistic driving of 18 patients with Alzheimer 
disease (AD) and 20 age-matched controls in order to (1) characterize self-regulatory 
behaviors engaged by older drivers and (2) assess how behaviors change with cognitive 
impairment. Only participants who were rated "safe" on a prior standardized road test were 
selected for this study. Both groups drove primarily in environments that minimized the 
demands on driving skill and that incurred the least risk for involvement in major crashes. 
Patients with AD displayed further restrictions of driving behavior beyond those of healthy 
elderly individuals, suggesting additional regulation on the basis of cognitive status. These 
data provide critical empirical support for findings from previous survey studies indicating an 
overall reduction in driving mobility among older drivers with cognitive impairment. 
PMID: 23385363 [PubMed - indexed for MEDLINE] 
Related citations 
 
39. PLoS One. 2012;7(12):e52710.  
Driving cessation and dementia: results of the prospective registry on dementia in 
Austria (PRODEM). 
Seiler S1, Schmidt H, Lechner A, Benke T, Sanin G, Ransmayr G, Lehner R, Dal-Bianco P, 
Santer P, Linortner P, Eggers C, Haider B, Uranues M, Marksteiner J, Leblhuber F, Kapeller 
P, Bancher C, Schmidt R; PRODEM Study Group. 
Collaborators (59) 
OBJECTIVE: To assess the influence of cognitive, functional and behavioral factors, co-
morbidities as well as caregiver characteristics on driving cessation in dementia patients. 
METHODS: The study cohort consists of those 240 dementia cases of the ongoing 
prospective registry on dementia in Austria (PRODEM) who were former or current car-
drivers (mean age 74.2 (±8.8) years, 39.6% females, 80.8% Alzheimer's disease). Reasons 
for driving cessation were assessed with the patients' caregivers. Standardized 
questionnaires were used to evaluate patient- and caregiver characteristics. Cognitive 
functioning was determined by Mini-Mental State Examination (MMSE), the CERAD 
neuropsychological test battery and Clinical Dementia Rating (CDR), activities of daily living 
(ADL) by the Disability Assessment for Dementia, behavior by the Neuropsychiatric Inventory 
(NPI) and caregiver burden by the Zarit burden scale. 
RESULTS: Among subjects who had ceased driving, 136 (93.8%) did so because of 
"Unacceptable risk" according to caregiver's judgment. Car accidents and revocation of the 
driving license were responsible in 8 (5.5%) and 1(0.7%) participant, respectively. Female 
gender (OR 5.057; 95%CI 1.803-14.180; p=0.002), constructional abilities (OR 0.611; 95%CI 
0.445-0.839; p=0.002) and impairment in Activities of Daily Living (OR 0.941; 95%CI 0.911-
0.973; p<0.001) were the only significant and independent associates of driving cessation. In 
multivariate analysis none of the currently proposed screening tools for assessment of fitness 
to drive in elderly subjects including the MMSE and CDR were significantly associated with 
driving cessation. 
CONCLUSION: The risk-estimate of caregivers, but not car accidents or revocation of the 
driving license determines if dementia patients cease driving. Female gender and increasing 
impairment in constructional abilities and ADL raise the probability for driving cessation. If any 
of these factors also relates to undesired traffic situations needs to be determined before 
recommendations for their inclusion into practice parameters for the assessment of driving 
abilities in the elderly can be derived from our data. 
PMID: 23300746 [PubMed - indexed for MEDLINE] PMCID: PMC3530518 Free PMC Article 
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40. J Clin Exp Neuropsychol. 2013;35(1):49-58.. 
Functional disability in medication management and driving among individuals with 
HIV: a 1-year follow-up study. 
Thames AD1, Arentoft A, Rivera-Mindt M, Hinkin CH. 
Approximately 50% of individuals with HIV report cognitive deficits that can affect social or 
occupational functioning. The present study used a longitudinal design (1 year) to examine 
the relationship between cognitive factors and incidental functional deficits in medication 
management and driving ability among a cohort of 101 HIV+ participants. Participants were 
classified into groups of functionally "stable" and "disabled" for each laboratory-based 
functional task (i.e., Medication Management Task-Revised, MMT-R, and PC-based driving 
simulator). We hypothesized that participants who exhibited a functional deficit in either MMT-
R or driving at follow-up assessment would demonstrate significantly poorer baseline 
cognitive performance at study entry than participants who remained functionally stable. As 
hypothesized, participants who demonstrated significantly lower baseline performance in 
learning/memory and executive functioning also demonstrated functional disability on the 
MMT-R at follow-up when compared to functionally stable participants. Poor baseline 
performance in speed of information processing was associated with a deficit in driving ability 
at follow-up assessment. Our results suggest that lower baseline cognitive functioning 
predicts downstream functional disability, and that deficits in learning/memory and information 
processing speed are particularly predictive of deficits in medication management and driving 
ability. 
PMID: 23237014 [PubMed - indexed for MEDLINE] PMCID: PMC3622554 Free PMC Article 
Related citations 
 

C) ADHD and autism spectrum disorder 

 
41. Can J Occup Ther. 2013 Dec;80(5):274-83. 
Driving indicators in teens with attention deficit hyperactivity and/or autism spectrum 
disorder. 
Classen S, Monahan M, Brown KE, Hernandez S. 
BACKGROUND: Motor vehicle crashes are leading causes of death among teens. Those 
teens with attention-deficit/hyperactivity disorder (ADHD), autism spectrum disorder (ASD), or 
a dual diagnosis of ADHD/ASD have defining characteristics placing them at a greater risk for 
crashes. 
PURPOSE: This study examined the between-group demographic, clinical, and simulated 
driving differences in teens, representing three diagnostic groups, compared to healthy 
controls (HCs). 
METHOD: In this prospective observational study, we used a convenience sample of teens 
recruited from a variety of community settings. 
FINDINGS: Compared to the 22 HCs (mean age = 14.32, SD = +/-.72), teen drivers 
representing the diagnostic groups (ADHD/ASD, n = 6, mean age = 15.00, SD = +/-.63; 
ADHD, n = 9, mean age = 15.00, SD = +/- 1.00; ASD, n = 7, mean age = 15.14, SD = +/-. 
1.22) performed poorer on visual function, visual-motor integration, cognition, and motor 
performance and made more errors on the driving simulator. 
IMPLICATIONS: Teens from diagnostic groups have more deficits driving on a driving 
simulator and may require a comprehensive driving evaluation. 
PMID: 24640642 [PubMed - indexed for MEDLINE] 
Related citations 
 
42. J Pediatr. 2014 Mar;164(3):674-5.  
Adolescents with ADHD demonstrate driving inconsistency. 
Winston FK1, McDonald CC1, McGehee DV2. 
Comment on 
   Impact of distraction on the driving performance of adolescents with and 

without attention-deficit/hyperactivity disorder. [JAMA Pediatr. 2013] 
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PMID: 24560322 [PubMed - indexed for MEDLINE] 
Related citations 
 
31. Accid Anal Prev. 2014 Jan;62:415-25. 
ADHD and relative risk of accidents in road traffic: a meta-analysis. 
Vaa T. 
The present meta-analysis is based on 16 studies comprising 32 results. These studies 
provide sufficient data to estimate relative accident risks of drivers with ADHD. The overall 
estimate of relative risk for drivers with ADHD is 1.36 (95% CI: 1.18; 1.57) without control for 
exposure, 1.29 (1.12; 1.49) when correcting for publication bias, and 1.23 (1.04; 1.46) when 
controlling for exposure. A relative risk (RR) of 1.23 is exactly the same as found for drivers 
with cardiovascular diseases. The long-lasting assertion that "ADHD-drivers have an almost 
fourfold risk of accident compared to non-ADHD-drivers", which originated from Barkley et 
al.'s study of 1993, is rebutted. That estimate was associated with comorbid Oppositional 
Defiant Disorder (ODD) and/or Conduct Disorder (CD), not with ADHD, but the assertion has 
incorrectly been maintained for two decades. The present study provides some support for 
the hypothesis that the relative accident risk of ADHD-drivers with comorbid ODD, CD and/or 
other conduct problems, is higher than that of ADHD-drivers without these comorbidities. The 
estimated RRs were 1.86 (1.27; 2.75) in a sample of ADHD-drivers in which a majority had 
comorbid ODD and/or CD compared to 1.31 (0.96; 1.81) in a sample of ADHD-drivers with no 
comorbidity. Given that ADHD-drivers most often seem to drive more than controls, and the 
fact that a majority of the present studies lack information about exposure, it seems more 
probable that the true RR is lower rather than higher than 1.23. Also the assertion that ADHD-
drivers violate traffic laws more often than other drivers should be modified: ADHD-drivers do 
have more speeding violations, but no more drunk or reckless driving citations than drivers 
without ADHD. All accident studies included in the meta-analysis fail to acknowledge the 
distinction between deliberate violations and driving errors. The former are known to be 
associated with accidents, the latter are not. A hypothesis that ADHD-drivers speed more 
frequently than controls because it stimulates attention and reaction time is suggested. 
PMID: 24238842 [PubMed - indexed for MEDLINE] 
Related citations 
 
43. Am J Occup Ther. 2013 Nov-Dec;67(6):664-73.  
Driving characteristics of teens with attention deficit hyperactivity and autism 
spectrum disorder. 
Classen S1, Monahan M, Wang Y. 
Vehicle crashes are a leading cause of death among teens. Teens with attention deficit 
hyperactivity disorder (ADHD), autism spectrum disorder (ASD), or both (ADHD-ASD) may 
have a greater crash risk. We examined the between-groups demographic, clinical, and 
predriving performance differences of 22 teens with ADHD-ASD (mean age = 15.05, standard 
deviation [SD] = 0.95) and 22 healthy control (HC) teens (mean age = 14.32, SD = 0.72). 
Compared with HC teens, the teens with ADHD-ASD performed more poorly on right-eye 
visual acuity, selective attention, visual-motor integration, cognition, and motor performance 
and made more errors on the driving simulator pertaining to visual scanning, speed regulation, 
lane maintenance, adjustment to stimuli, and total number of driving errors. Teens with 
ADHD-ASD, compared with HC teens, may have more predriving deficits and as such require 
the skills of a certified driving rehabilitation specialist to assess readiness to drive. 
PMID: 24195900 [PubMed - indexed for MEDLINE] 
Related citations 
 
44. JAMA Pediatr. 2013 Oct;167(10):984.  
Distracted driving and motor vehicle crashes among teens. 
Moreno MA. 
Original report in 
   JAMA Pediatr. 2013 Oct;167(10):933-8. 
PMID: 24100395 [PubMed - indexed for MEDLINE] 
Related citations 
 
45.JAMA Pediatr. 2013 Oct;167(10):933-8.  
Impact of distraction on the driving performance of adolescents with and without 
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attention-deficit/hyperactivity disorder. 
Narad M1, Garner AA, Brassell AA, Saxby D, Antonini TN, O'Brien KM, Tamm L, Matthews G, 
Epstein JN. 
IMPORTANCE: This study extends the literature regarding attention-deficit/hyperactivity 
disorder (ADHD)-related driving impairments to a newly licensed, adolescent population. 
OBJECTIVE: To investigate the combined risks of adolescence, ADHD, and distracted 
driving (cell phone conversation and text messaging) on driving performance. 
DESIGN, SETTING, AND PARTICIPANTS: Adolescents aged 16 to 17 years with (n = 28) 
and without (n = 33) ADHD engaged in a simulated drive under 3 conditions (no distraction, 
cell phone conversation, and texting). During each condition, one unexpected event (eg, 
another car suddenly merging into driver's lane) was introduced. 
INTERVENTIONS: Cell phone conversation, texting, and no distraction while driving. 
MAIN OUTCOMES AND MEASURES: Self-report of driving history, average speed, standard 
deviation of speed, standard deviation of lateral position, and braking reaction time during 
driving simulation. 
RESULTS: Adolescents with ADHD reported fewer months of driving experience and a 
higher proportion of driving violations than control subjects. After controlling for months of 
driving history, adolescents with ADHD demonstrated more variability in speed and lane 
position than control subjects. There were no group differences for braking reaction time. 
Furthermore, texting negatively impacted the driving performance of all participants as 
evidenced by increased variability in speed and lane position. 
CONCLUSIONS: To our knowledge, this study is one of the first to investigate distracted 
driving in adolescents with ADHD and adds to a growing body of literature documenting that 
individuals with ADHD are at increased risk for negative driving outcomes. Furthermore, 
texting significantly impairs the driving performance of all adolescents and increases existing 
driving-related impairment in adolescents with ADHD, highlighting the need for education and 
enforcement of regulations against texting for this age group. 
Comment in 
   Adolescents with ADHD demonstrate driving inconsistency. [J Pediatr. 2014] 
Summary for patients in 
   JAMA Pediatr. 2013 Oct;167(10):984. 
PMID: 23939758 [PubMed - indexed for MEDLINE] PMCID: PMC3796044 [Available on 
2014/10/1] 
Related citations 
 
46.JAMA Pediatr. 2013 Oct;167(10):892-4.  
Are we doing enough to prevent the perfect storm?: novice drivers, ADHD, and 
distracted driving. 
Winston FK1, McDonald CC, McGehee DV. 
PMID: 23939682 [PubMed - indexed for MEDLINE] 
Related citations 

 
47. J Consult Clin Psychol. 2013 Oct;81(5):846-58.  
Does childhood positive self-perceptual bias mediate adolescent risky behavior in 
youth from the MTA study? 
Hoza B1, McQuade JD, Murray-Close D, Shoulberg E, Molina BS, Arnold LE, Swanson J, 
Hechtman L. 
OBJECTIVE: This study's primary aim was to examine whether the positive self-perceptual 
bias present in many youth with attention-deficit/hyperactivity disorder (ADHD; Hoza et al., 
2004; Hoza, Pelham, Dobbs, Owens, & Pillow, 2002) mediates the relation of childhood 
ADHD status to later risky behaviors. 
METHOD: Using a subset of children with ADHD and comparison children (n = 645) from the 
Multimodal Treatment Study of Children With ADHD, we predicted that a positive bias in 
childhood would partially or fully mediate the relation between having ADHD and risky driving 
and sexual behaviors 8 years later. 
RESULTS: Results strongly supported this hypothesis for risky driving behavior but only 
provided limited support for risky sexual behavior. 
CONCLUSIONS: Taken together, findings suggest that future research should explore 
whether self-perceptual bias may be a useful target of intervention for children with ADHD. 
PMID: 23834228 [PubMed - indexed for MEDLINE]  
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Related citations 
 
48. Can J Occup Ther. 2013 Feb;80(1):35-41. 
Pre-driving evaluation of a teen with attention deficit hyperactivity disorder and autism 
spectrum disorder. 
Monahan M1, Classen S, Helsel PV. 
BACKGROUND: Vehicle crashes are the leading cause of death among teens, and those 
teens with attention-deficit/hyperactivity disorder and autism spectrum disorder (ADHD/ASD) 
may have a greater crash risk. 
PURPOSE: This case study compared the pre-driving skills of a teen with ADHD/ASD to an 
age- and gender-matched healthy control (HC). 
METHOD: Data were collected from performance on clinical tests and on a driving simulator. 
FINDINGS: The main impairments of the teen with ADHD/ASD were the ability to shift 
attention, perform simple sequential tasks, integrate visual-motor responses, and coordinate 
motor responses, whereas the HC demonstrated intact skills in these abilities. The teen with 
ADHD/ASD made 44 driving errors during the drive, and the HC made 17. The teen with 
ADHD/ASD had more lane maintenance, visual scanning, and speeding errors compared to 
the HC. 
IMPLICATIONS: Teens with ADHD/ASD may have more pre-driving deficits and may require 
a certified driving rehabilitation specialist to assess readiness to drive, but a larger study is 
needed to confirm this. 
PMID: 23550495 [PubMed - indexed for MEDLINE] 
Related citations 

 
49. J Clin Child Adolesc Psychol. 2013;42(2):220-31.  
Motorsports involvement among adolescents and young adults with childhood ADHD. 
Wymbs BT1, Molina BS, Belendiuk KA, Pedersen SL, Walther CA, Cheong JW, McGinley JS, 
Marshal MP, Gnagy EM, Pelham WE. 
Although children with attention-deficit/hyperactivity disorder (ADHD) are at risk for impulsive, 
health-endangering behavior, few studies have examined nonsubstance, use-related risk-
taking behaviors. This study examined whether adolescents and young adults with ADHD 
histories were more likely than those without ADHD histories to report frequent engagement 
in motorsports, a collection of risky driving-related activities associated with elevated rates of 
physical injury. Path analyses tested whether persistent impulsivity, comorbid conduct 
disorder or antisocial personality disorder (CD/ASP), and heavy alcohol use mediated this 
association. Analyses also explored whether frequent motorsporting was associated with 
unsafe and alcohol-influenced driving. Two hundred twenty-one adolescent and young adult 
males (16-25 years old) diagnosed with ADHD in childhood and 139 demographically similar 
males without ADHD histories reported their motorsports involvement. Persistent impulsivity, 
CD/ASP, heavy drinking, and hazardous driving were also measured in adolescence/young 
adulthood. Adolescents and young adults with ADHD histories were more likely to report 
frequent motorsports involvement than those without childhood ADHD. Impulsivity, CD/ASP, 
and heavy drinking partially mediated this association, such that individuals with ADHD 
histories, who had persistent impulsivity or CD/ASP diagnoses, were more likely to engage in 
heavy drinking, which was positively associated with frequent motorsporting. Motorsports 
involvement was associated with more unsafe and alcohol-influenced driving, and this 
association was more often found among those with, than without, ADHD histories. 
Adolescents and young adults with ADHD histories, especially those with persisting 
impulsivity, comorbid CD/ASP and heavy drinking tendencies, are more likely to engage in 
motorsports, which may heighten risk of injury. 
PMID: 23347139 [PubMed - indexed for MEDLINE] PMCID: PMC3587661 Free PMC Article 
Related citations 

 
50. Traffic Inj Prev. 2013;14(2):188-93.  
Evidence-based review on interventions and determinants of driving performance in 
teens with attention deficit hyperactivity disorder or autism spectrum disorder. 
Classen S1, Monahan M. 
OBJECTIVE: We conducted an evidence-based review of intervention studies and predictor 
studies related to driving outcomes in teens with attention deficit-hyperactivity disorder 
(ADHD) or autism spectrum disorder (ASD). 
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METHODS: Ten primary studies were classified using the American Academy of Neurology's 
criteria (class I-IV, I = highest level of evidence). We provided recommendations including 
Level A: intervention/factors are effective/predictive or not; Level B: probably 
effective/predictive or not; Level C: possibly effective/predictive or not; Level U: no 
recommendations. 
RESULTS: For the intervention studies we identified 1 Class II and 1 Class III study; for 
predictor studies, we identified 7 ADHD studies consisting of 1 Class II and 6 Class III studies. 
Only 1 Class III ASD study was found. In synopsizing the evidence, the following 
recommendations are made for the intervention studies pertaining to on-road performance in 
teens with ADHD: a multimodal intervention is possibly effective in improving driving 
performance (Level C); stimulants possibly do not affect driving negatively (Level C); no 
recommendations can be made for hazard perception training in ADHD or ASD (Level U). 
Consider the following recommendations useful for simulated driving performance: Stimulants 
possibly improve driving performance (Level C); ADHD diagnosis and being unmedicated 
possibly worsen driving performance (Level C); no recommendations for driving in low-
stimulus conditions (Level U). From self-/proxy report, no recommendations can be made 
related to gender or ADHD subtype affecting adverse driving outcomes (Level U). 
CONCLUSION: Class I studies with Level A recommendations, currently lacking in the 
literature, are urgently needed to make clear the mechanism underlying driving performance 
outcomes in ADHD and ASD. Supplementary materials are available for this article. Go to the 
publisher's online edition of Traffic Injury Prevention for the following supplemental resource: 
Table: Evidence-based Synopsis of ADHD, ASD and Driving Performance: Variables, Sample, 
Findings & Rationale. 
PMID: 23343028 [PubMed - indexed for MEDLINE] 
Related citations 
 
51. J Autism Dev Disord. 2013 Sep;43(9):2211-7.  
Brief report: examining driving behavior in young adults with high functioning autism 
spectrum disorders: a pilot study using a driving simulation paradigm. 
Reimer B1, Fried R, Mehler B, Joshi G, Bolfek A, Godfrey KM, Zhao N, Goldin R, Biederman 
J. 
Although it is speculated that impairments associated with autism spectrum disorder (ASD) 
will adversely affect driving performance, little is known about the actual extent and nature of 
the presumed deficits. Ten males (18-24 years of age) with a diagnosis of high functioning 
autism and 10 age matched community controls were recruited for a driving simulation 
experiment. Driving behavior, skin conductance, heart rate, and eye tracking measurements 
were collected. The high functioning ASD participants displayed a nominally higher and 
unvaried heart rate compared to controls. With added cognitive demand, they also showed a 
gaze pattern suggestive of a diversion of visual attention away from high stimulus areas of the 
roadway. This pattern deviates from what is presumed to be optimal safe driving behavior and 
appears worthy of further study. 
PMID: 23338532 [PubMed - indexed for MEDLINE] 
Related citations 

 
52. J Clin Child Adolesc Psychol. 2013;42(2):232-42.  
Adolescent girls' ADHD symptoms and young adult driving: the role of perceived 
deviant peer affiliation. 
Cardoos SL1, Loya F, Hinshaw SP. 
Our goal was to examine the role of adolescent perceived deviant peer affiliation in mediating 
or moderating the association between adolescent attention-deficit/hyperactivity disorder 
(ADHD) symptoms and young adult driving risk in females with and without ADHD. The 
overall sample included 228 ethnically and socioeconomically diverse girls with or without a 
diagnosis of ADHD in childhood (Wave 1; 6-12 years) followed through adolescence (Wave 2; 
11-18 years) and into young adulthood (Wave 3; 17-24 years). A subsample of 103 girls with 
a driving license by Wave 3 and with full data for all study variables was utilized in this 
investigation. In adolescence, mothers and teachers reported on ADHD symptoms 
(inattention and hyperactivity/impulsivity), and participants reported on perceived deviant peer 
affiliation. In young adulthood, participants reported on driving behavior and outcomes, 
including number of accidents, number of moving vehicle citations, and ever having driven 
illegally. Covariates included age and adolescent oppositional defiant disorder/conduct 
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disorder. Inattention directly predicted citations. Perceived deviant peer affiliation mediated 
the association between inattention and (a) accidents and (b) citations. In addition, perceived 
deviant peer affiliation moderated the association between hyperactivity/impulsivity and 
accidents, with hyperactivity/impulsivity predicting accidents only for those with low perceived 
deviant peer affiliation. Perceived deviant peer affiliation appears to play an important role in 
the association between ADHD symptoms and driving outcomes. Our findings provide 
preliminary evidence that both ADHD symptoms and peer processes should be targeted in 
interventions that aim to prevent negative driving outcomes in young women with and without 
ADHD. 
PMID: 23330831 [PubMed - indexed for MEDLINE] PMCID: PMC3587312 Free PMC Article 
Related citations 
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53. Adolesc Med State Art Rev. 2014 Apr;25(1):126-56. 
Screening and brief intervention for alcohol and other abuse. 
Harris SK, Louis-Jacques J, Knight JR. 
Substance use is the most common health risk behavior among adolescents and is one of the 
greatest threats to their current and future health. Universal screening of adolescents in 
general medical settings can be instrumental in identifying substance use early, before further 
problems develop and when BIs are more likely to be effective. Screening in and of itself may 
have some therapeutic effect. Brief screening tools feasible for use by busy medical offices to 
quickly and reliably assess adolescent risk for a substance use disorder now are available. A 
recent study found that a physician-conducted CRAFFT screen interview required an average 
of 74 seconds to complete, whereas a computer self-administered version took an average of 
49 seconds. The CRAFFT and AUDIT tools currently have the most evidence for validity 
among adolescents, whereas the validity of other widely used tools such as DAST-10, NIDA-
modified ASSIST (Alcohol, Smoking and Substance Involvement Screening Test), and ultra-
brief screens (AUDIT-C, single-item screens) has yet to be established for adolescents. 
Studies are needed to identify effective strategies to promote universal adolescent screening 
and the use of valid screening tools in general medical settings. One statewide 
(Massachusetts) study found that although most (86%) primary care physicians seeing 
adolescents reported screening adolescents for substance use annually, only 1 in 3 reported 
using a validated tool (the CRAFFT). The remaining physicians reporting using informal 
screening procedures, their own questionnaire, or the CAGE. Computerization of screening 
and integration into the electronic health record appear to be promising strategies to promote 
universal screening and standardized use of valid screening tools. Increasing adolescent 
screening rates necessitates supporting physicians' ability to respond effectively to the screen 
results. To that end, recent evidence-informed practice guides from the AAP and NIAAA 
provide a structured algorithm for specific recommended responses based on level of risk. 
Adolescents who are at low or moderate risk for a substance use disorder, who constitute 
most of those seen in general medical settings, may be effectively counseled with a few 
minutes of brief advice, particularly after being primed with screening, feedback, and 
education before seeing their physician. High-risk patients (screen-positives) should receive a 
brief follow-up assessment to determine the appropriate level of care needed and a BI, using 
MI principles, to enhance motivation for behavioral change and help-seeking. Indications of 
acute danger or addiction may necessitate breaking confidentiality to protect patient safety 
and begin RT. Our review shows a small but growing body of research on the effectiveness of 
opportunistic BIs following screening of adolescents in clinical settings. Studies to date have 
largely tested brief alcohol-focused MI-based interventions with adolescents in the ED or 
trauma care settings; however, the number of studies conducted in primary health care 
settings is increasing. The strongest BI effects found in these studies tend to be related to 
harm reduction, such as reduction of substance-related driving/riding, alcohol-related injuries, 
unplanned sex, and other negative consequences of use. Effects on substance use have 
been more modest and tend to be stronger at shorter (< or = 6 months) rather than longer 
follow-up (> or = 12 months). However, many of these studies compared BI to active control 
conditions, which often included elements of BI (eg, assessment, brief advice, informational 
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handouts). Significant reductions in substance use and related harms were also seen in these 
control groups, likely making detection ofa BI effect more difficult. A few studies have shown 
initial support for a prevention effect of BI among abstinent adolescents. At the opposite end 
of the spectrum, little is known about the effects of BI for adolescents with dependence and 
needing RT because of a lack of studies. Other areas needing additional research are the 
effect of BI on adolescent drug use, particularly on use of drugs other than cannabis; the 
mediators and moderators of BI effects; ways to reinforce and sustain effects over time; and 
how best to increase SBI implementation in general medical settings and to effectively train 
physicians. The effect of efforts such as the Substance Abuse and Mental Health Services 
Administration-funded physician residency SBIRT training programs remain to be determined. 
There has been increasing investigation into the potential of interactive computer 
technologies to aid SBIRT delivery to adolescents and young adults. A more detailed review 
of this area of research is beyond the scope of this article, but computer technology is proving 
to be an acceptable and effective tool in the delivery of BIs to young people, both as 
physician "extenders" in clinical settings and in the form of stand-alone self-guided programs. 
Computer technologies likely will play a critical role in promoting the expansion of SBIRT 
implementation for youth in general medical settings. 
PMID: 25022191 [PubMed - indexed for MEDLINE] 
Related citations 
 
54. Traffic Inj Prev. 2014;15(6):532-6.  
Characteristics of 1226 alcohol-positive drivers involved in nonfatal traffic crashes in 
Shanghai, China. 
Sun Y1, Huang Z, Zhao Z, Jiang Y, Ye Y, Yu T, Rao Y. 
OBJECTIVE: The purpose of our study was to better characterize and evaluate drunk driving 
for governmental reference in order to further reduce alcohol-impaired driving. 
METHOD: This article reports the characteristics of 1226 alcohol-positive drivers with blood 
alcohol concentrations (BACs) at or over the legal limit of 0.20 mg/mL involved in nonfatal 
traffic accidents in Shanghai, China, from 2008 to 2011. The mean BAC, age, and gender of 
these drivers are discussed as well as the vehicle types and times of day when the crashes 
occurred. 
RESULTS: The mean BAC was 1.41 mg/mL and the mean age was 38 years old, and the 
vast majority of drivers were male (96.9%). The mean BAC of male drivers (1.42 mg/mL) was 
higher than that of female drivers (1.20 mg/mL). The mean age of male drivers (38) was also 
higher than that of female drivers (33). Distributions of vehicle types involved were studied. 
Cars had the highest percentage of occurrences (56.4%), followed by motorcycles (32.8%), 
electric bicycles (6.8%), trucks (1.5%), and bicycles (0.8%). It was found that these alcohol-
related traffic crashes most often occurred between 7:00 p.m. and 10:59 p.m., representing 
48.1 percent (n = 590) of the 1226 cases. Single-vehicle crashes were overrepresented 
(70.3%) in all cases. The mean BAC in multivehicle crashes (1.69 mg/mL) was higher than 
that in single-vehicle crashes (1.30 mg/mL). 
CONCLUSIONS: The results indicated a notable need for more governmental attention that 
would prevent accidents caused by driving under the influence of alcohol. 
PMID: 24867564 [PubMed - indexed for MEDLINE] 
Related citations 
 
55. Pediatrics. 2014 Jun;133(6):966-72.  
Child passenger deaths involving alcohol-impaired drivers. 
Quinlan K1, Shults RA2, Rudd RA2. 
BACKGROUND AND OBJECTIVE: Approximately 1 in 5 child passenger deaths in the 
United States involves an alcohol-impaired driver, most commonly the child's own driver. The 
objective of this study was to document recent trends and state-specific rates of these deaths. 
METHODS: A descriptive analysis of 2001-2010 Fatality Analysis Reporting System data for 
child passengers aged <15 years killed in alcohol-impaired driving crashes. Driver impairment 
was defined as a blood alcohol concentration of ≥0.08 g/dL. 
RESULTS: During 2001-2010, 2344 children <15 years were killed in crashes involving at 
least 1 alcohol-impaired driver. Of these children, 1515 (65%) were riding with an impaired 
driver. Annual deaths among children riding with an alcohol-impaired driver decreased by 
41% over the decade. Among the 37 states included in the state-level analysis, Texas (272) 
and California (135) had the most children killed while riding with an impaired driver and 
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South Dakota (0.98) and New Mexico (0.86) had the highest annualized child passenger 
death rates (per 100 000 children). Most (61%) child passengers of impaired drivers were 
unrestrained at the time of the crash. One-third of the impaired drivers did not have a valid 
driver's license. 
CONCLUSIONS: Alcohol-impaired driving remains a substantial threat to the safety of child 
passengers in the United States, and typically involves children being driven by impaired 
drivers. This risk varies meaningfully among states. To make further progress, states and 
communities could consider increased use of effective interventions and efforts aimed 
specifically at protecting child passengers from impaired drivers. 
PMID: 24799550 [PubMed - indexed for MEDLINE] 
Related citations 
 
56. Ann Emerg Med. 2014 Apr;63(4):474. 
Model guideline for state ignition interlock programs. 
National Highway Traffic Safety Administration. 
Comment in 
   Commentary: Locked out or locked up: are ignition interlocks the answer? 

[Ann Emerg Med. 2014] 
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Related citations 
 
57. J Trauma Acute Care Surg. 2014 May;76(5):1335-6.  
Re: driving intoxicated: is hospital admission protective against legal ramifications? 
Cheek S1, Truitt M, Dunn E. 
Comment on 
   Driving intoxicated: is hospital admission protective against legal 

ramifications? [J Trauma Acute Care Surg. 2013] 
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Driving intoxicated: is hospital admission protective against legal ramifications? 
Edavettal M1, Rogers F, Rittenhouse K. 
Comment in 
   Re: driving intoxicated: is hospital admission protective against legal 

ramifications? [J Trauma Acute Care Surg. 2014] 
Comment on 
   Driving intoxicated: is hospital admission protective against legal 

ramifications? [J Trauma Acute Care Surg. 2013] 
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59. Traffic Inj Prev. 2014;15(5):434-8.  
Driving during alcohol hangover among dutch professional truck drivers. 
Verster JC1, Van Der Maarel MA, McKinney A, Olivier B, De Haan L. 
OBJECTIVES: Alcohol hangover may impair potentially dangerous daily activities such as 
driving a car or operating heavy machinery. The purpose of the present study was to 
determine (1) whether driving during alcohol hangover is a problem of concern among 
professional Dutch truck drivers and (2) to what extent they think their hangover state affects 
driving performance. 
METHODS: Three hundred forty-three professional truck drivers were interviewed at a Dutch 
trucker festival. In addition to demographics, data were gathered on normal driving, alcohol 
consumption and hangover, and driving style during alcohol hangover. 
RESULTS: More than half of the professional drivers who consume alcohol and report 
occasionally having a hangover (56.4%) acknowledge that they have driven while having a 
hangover during the past year: 26.5 percent only when driving private, 2.6 percent only when 
driving professionally, and 27.4 percent both private and professionally. Additionally, 45.3 
percent reported driving while having a hangover sometimes, whereas 7.7 percent and 1.7 
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percent reported doing so often or always, respectively. During alcohol hangover, 
professional drivers rated their driving style as significantly less relaxed, less safe, and less 
responsible (P < .001). 
CONCLUSIONS: Driving with a hangover is a common phenomenon, and professional 
drivers acknowledge that their driving is impaired. Therefore, future experimental research 
should examine the magnitude of impairment while driving with an alcohol hangover. 
PMID: 24678564 [PubMed - indexed for MEDLINE] 
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61. Pediatrics. 2014 Apr;133(4):620-6. 
Association between riding with an impaired driver and driving while impaired. 
Li K1, Simons-Morton BG, Vaca FE, Hingson R. 
OBJECTIVE: To examine the association between driving while alcohol/drug impaired (DWI) 
and the timing and amount of exposure to others' alcohol/drug-impaired driving (riding while 
impaired [RWI]) and driving licensure timing among teenage drivers. 
METHODS: The data were from waves 1, 2, and 3 (W1, W2, and W3, respectively) of the 
NEXT Generation Study, with longitudinal assessment of a nationally representative sample 
of 10th graders starting in 2009-2010. Multivariate logistic regression was used for the 
analyses. 
RESULTS: Teenagers exposed to RWI at W1 (adjusted odds ratio [AOR] = 21.12, P < .001), 
W2 (AOR = 19.97, P < .001), and W3 (AOR = 30.52, P < .001) were substantially more likely 
to DWI compared with those reporting never RWI. Those who reported RWI at 1 wave (AOR 
= 10.89, P < .001), 2 waves (AOR = 34.34, P < .001), and all 3 waves (AOR = 127.43, P 
< .001) were more likely to DWI compared with those who never RWI. Teenagers who 
reported driving licensure at W1 were more likely to DWI compared with those who were 
licensed at W3 (AOR = 1.83, P < .05). 
CONCLUSIONS: The experience of riding in a vehicle with an impaired driver increased the 
likelihood of future DWI among teenagers after licensure. There was a strong, positive dose-
response association between RWI and DWI. Early licensure was an independent risk factor 
for DWI. The findings suggest that RWI and early licensure could be important prevention 
targets. 
KEYWORDS: adolescents; driving licensure timing; heavy episodic drinking; impaired driving; 
riding with impaired drivers 
PMID: 24639277 [PubMed - indexed for MEDLINE] PMCID: PMC3966504 [Available on 
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The effect on problematic drinking behavior of a brief motivational interview shortly 
after a first arrest for driving under the influence of alcohol: a randomized trial. 
Utter GH1, Young JB, Theard LA, Cropp DM, Mohar CJ, Eisenberg D, Schermer CR, Owens 
LJ. 
BACKGROUND: In medical settings, motivational interviewing-based "brief intervention" (BI) 
counseling reduces alcohol-related risk-taking behavior and harm in high-risk populations. 
Individuals arrested for driving under the influence of alcohol (DUI) are another at-risk 
population. We sought to determine whether a BI administered shortly after a first DUI arrest 
might decrease problematic drinking behavior. 
METHODS: We conducted a single-center, parallel-group, double-blinded superiority 
randomized trial (NCT01270217), enrolling first-time DUI arrestees at a county jail from 
December 2010 through April 2011. Before their release, we randomized participants by 
computer-generated sequence to either a single BI or no discussion. We assessed 90-day 
change in Alcohol Use Disorders Identification Test (AUDIT) scores (range 0-40, higher 
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values indicating more problematic drinking) as the primary outcome. 
RESULTS: We enrolled 200 subjects (100 to each arm), and 181 (90.5%, 86 control and 95 
BI) completed the 90-day follow-up. Mean (SD) age was 30 (10) years, and 50% were men. 
Mean (SD) blood alcohol concentration upon arrest was 0.14% (0.04%). Mean (SD) baseline 
AUDIT scores were 8.8 (5.8) among control subjects and 7.7 (6.3) among BI subjects. At 90 
days, AUDIT scores decreased by a mean (SD) 4.7 (5.1) units among control subjects and 
3.4 (5.0) among BI subjects (difference, -1.3; 95% confidence interval [CI], -2.8 to +0.1). The 
likelihood of subsequent binge drinking [relative risk (RR) 1.6; 95% CI, 0.8-3.0; BI vs. control], 
abstinence (RR, 0.9; 95% CI, 0.4-2.1), alcohol-related injury to self or others (RR, 0.4; 95% CI, 
0.1-2.4), and seeking treatment (RR, 1.2; 95% CI, 0.8-1.7) did not differ. 
CONCLUSION: A single BI counseling session shortly after first-time DUI arrest does not 
reduce 90-day self-reported drinking behavior or increase seeking treatment for drinking 
beyond that which occurs without such a discussion. 
LEVEL OF EVIDENCE: Therapeutic study, level III. 
PMID: 24553532 [PubMed - indexed for MEDLINE] 
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Regarding driving after drug and alcohol use among US high school seniors. 
Acheampong A1, Okafor C, Scheidell JD. 
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   O'Malley and Johnston respond. [Am J Public Health. 2014] 
Comment on 
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64. Am J Epidemiol. 2014 Mar 15;179(6):692-9.  
Trends in alcohol and other drugs detected in fatally injured drivers in the United 
States, 1999-2010. 
Brady JE, Li G. 
Drugged driving is a safety issue of increasing public concern. Using data from the Fatality 
Analysis Reporting System for 1999-2010, we assessed trends in alcohol and other drugs 
detected in drivers who were killed within 1 hour of a motor vehicle crash in 6 US states 
(California, Hawaii, Illinois, New Hampshire, Rhode Island, and West Virginia) that routinely 
performed toxicological testing on drivers involved in such crashes. Of the 23,591 drivers 
studied, 39.7% tested positive for alcohol and 24.8% for other drugs. During the study period, 
the prevalence of positive results for nonalcohol drugs rose from 16.6% in 1999 to 28.3% in 
2010 (Z = -10.19, P < 0.0001), whereas the prevalence of positive results for alcohol 
remained stable. The most commonly detected nonalcohol drug was cannabinol, the 
prevalence of which increased from 4.2% in 1999 to 12.2% in 2010 (Z = -13.63, P < 0.0001). 
The increase in the prevalence of nonalcohol drugs was observed in all age groups and both 
sexes. These results indicate that nonalcohol drugs, particularly marijuana, are increasingly 
detected in fatally injured drivers. 
PMID: 24477748 [PubMed - indexed for MEDLINE]  
Related citations 
 
65. Traffic Inj Prev. 2014;15(4):361-9.  
Ethylglucuronide in hair is a top predictor of impaired driving recidivism, alcohol 
dependence, and a key marker of the highest BAC interlock tests. 
Marques PR1, Tippetts AS, Yegles M. 
OBJECTIVES: This study focuses on the predictive and comparative significance of ethyl 
glucuronide measured in head hair (hEtG) for estimating risks associated with alcohol-
impaired driving offenders. Earlier work compared different alcohol biomarkers for estimating 
rates of failed blood alcohol concentration (BAC) tests logged during 8 months of interlock 
participation. These analyses evaluate the comparative performance of several alcohol 
markers including hEtG and other markers, past driver records, and psychometric 
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assessment predictors for the detection of 4 criteria: new driving under the influence (DUI) 
recidivism, alcohol dependence, and interlock record variables including fail rates and 
maximal interlock BACs logged. 
METHODS: Drivers charged with alcohol impairment (DUI) in Alberta, Canada (n = 534; 64% 
first offenders, 36% multiple offenders) installed ignition interlock devices and consented to 
participate in research to evaluate blood-, hair-, and urine-derived alcohol biomarkers; sit for 
interviews; take psychometric assessments; and permit analyses of driving records and 
interlock log files. Subject variables included demographics, alcohol dependence at program 
entry, preprogram prior DUI convictions, postenrollment new DUI convictions, self-reported 
drinking assessments, morning and overall rates of failed interlock BAC tests, and maximal 
interlock BAC readings. Recidivism, dependence, high BAC, and combined fail rates were set 
as criteria; other variables were set as predictors. Area under the receiver operating 
characteristics (ROC) curve (A') estimates of sensitivity and specificity were calculated. 
Additional analyses were conducted on baseline hEtG levels. Driver performance and 
drinking indicators were evaluated against the standard hEtG cutoff for excessive drinking at 
(30 pg/mg) and a higher criterion of 50 pg/mg. HEtG splits were evaluated with the Mann-
Whitney rank statistic. 
RESULTS: HEtG emerged as a top overall predictor for discriminating new recidivism events 
that occur after interlock installation, for entry alcohol dependence, and for the highest 
interlock BACs recorded. Together, hEtG and phosphatidylethanol (PEth) were the top 
predictors of all criterion measures. By contrast, the hair-derived alcohol biomarkers hEtG 
and hFAEE (fatty acid ethyl esters) were poorer than other alcohol biomarkers as detectors of 
interlock BAC test fail rates. 
CONCLUSIONS: This study showed that hEtG, an objective alternative to often unreliable 
self-reported past representation of drinking levels, yields crucial insight into driver alcohol-
related risks early in an interlock program and is a top predictor of new recidivist events. 
Together with PEth, these markers would be excellent anchors in a panel for detecting 
alcohol consumption. 
PMID: 24471360 [PubMed - indexed for MEDLINE] 
Related citations 
 
66. Traffic Inj Prev. 2014;15(4):355-60. doi: 10.1080/15389588.2013.822966. 
Risk factors for subsequent impaired driving by injured passengers. 
Purssell RA1, Chan H, Brown D, Fang M, Brubacher JR. 
OBJECTIVES: The purpose of this study was to evaluate the rate of, and risk factors for, 
subsequent impaired driving activity (IDA) in a cohort of injured passengers who were treated 
for injuries in a Canadian trauma center. 
METHODS: We studied adult passengers who were occupants in vehicles involved in motor 
vehicle crashes (MVCs) and either included in the British Columbia (BC) trauma registry 
(January 1, 1992-December 31, 2004) or treated in the emergency department (ED) of 
Vancouver General Hospital (VGH; January 1, 1999-December 31, 2003). Passengers were 
linked to their driver's license and hence to their driving record using personal health number 
and demographic information. Injured passengers were stratified into 3 groups based on their 
blood alcohol concentration (BAC) at time of ED presentation: group 1: BAC = 0, group 2: 0 < 
BAC ≤ 17.γ mM (0.08%), group γ: BAC > 17.γ mM (0.08%). Two outcome variables were 
studied: involvement in a subsequent IDA and time to their first subsequent IDA. IDA was 
defined as a criminal code conviction for impaired driving, a 24-h or 90-day license 
suspension for impaired driving, and/or involvement in an MVC where police cited alcohol as 
a factor. Time to first IDA following the index event among passenger BAC groups was 
compared with Kaplan-Meier survival analysis. Cox proportional hazards models were 
employed to examine the effect of various potential risk factors on time to engage in first IDA. 
RESULTS: Injured passengers with any BAC at the time of ED visit were more likely to 
engage in IDA and had their first IDA sooner after the index event than those with zero BAC. 
Among this cohort of injured passengers, 12.1 percent with BAC = 0, 29.9 percent with 0 < 
BAC ≤ 17.γ mM (0.08%), and γ7.8 percent with a BAC > 17.γ mM (0.08%) engaged in IDA. 
Compared to passengers with BAC = 0, group 3 passengers and group 2 passengers were 
2.06 times and 1.79 times more likely to engage in future IDA. Twenty-five percent of injured 
passengers engaged their first IDA by 57 and 38 months in groups 2 and 3, respectively. 
Previous IDA and being male were also significant risk factors for future IDA. Those with a 
history of IDA before the index event were 2.37 times more likely to engage in subsequent 
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IDA. 
CONCLUSIONS: Injured alcohol-impaired passengers are at high risk for IDA and should be 
included in impaired driving prevention programs. 
PMID: 24471359 [PubMed - indexed for MEDLINE] 
Related citations 
 
67. Traffic Inj Prev. 2014;15(4):335-42.  
Alcohol ignition interlocks in all new vehicles: a broader perspective. 
Radun I1, Ohisalo J, Rajalin S, Radun JE, Wahde M, Lajunen T. 
OBJECTIVE: To discuss the implications of widespread implementation of alcohol ignition 
interlocks. 
METHOD: We base our discussion on data from Finland including crash statistics and 
surveys collected from criminal justice professionals and general driving population. 
RESULTS: Alcohol ignition interlocks are an effective preventive measure against drunk 
driving when installed in the vehicles of convicted drunk drivers. However, once they are 
removed from the vehicles, drivers typically return to their habit of drinking and driving. 
Furthermore, for a number of reasons, the proportion of convicted drunk drivers that install an 
interlock in their vehicles is quite small. Therefore, many stakeholders believe that the 
solution to the drunk driving problem will come when interlocks become standard equipment 
in all new vehicles. However, drunk driving is a complex sociopsychological problem, and 
technology can rarely offer a solution to such complex problems. Consequently, many 
aspects of such interventions might be difficult to identify and include in cost-benefit analysis. 
CONCLUSION: We express caution about requiring an interlock as standard equipment in all 
new vehicles. 
PMID: 24471356 [PubMed - indexed for MEDLINE] 
Related citations 
 
68. Traffic Inj Prev. 2014;15(3):228-33.  
An evaluation of immediate roadside prohibitions for drinking drivers in British 
Columbia: findings from roadside surveys. 
Beirness DJ1, Beasley EE. 
OBJECTIVE: The purpose was to determine the impact of new immediate roadside 
prohibitions (IRPs) for drinking drivers introduced in British Columbia in September 2010 as 
assessed by random roadside surveys of alcohol and drug use among nighttime drivers. 
METHODS: Two roadside surveys were conducted prior to and following the introduction of 
IRPs. Drivers were randomly selected from the traffic stream in 5 cities and asked to provide 
a breath sample to determine alcohol content and a sample of oral fluid to be tested for the 
presence of psychoactive drugs. The survey was conducted between the hours of 9:00 p.m. 
and 3:00 a.m. on Wednesday through Saturday nights in June 2010 and again in June 2012. 
RESULTS: Driving after drinking decreased significantly following the introduction of IRPs. In 
particular, the percentage of drivers with blood alcohol concentrations (BACs) over 80 mg/dL 
decreased by 59 percent; drivers with BACs of at least 50 mg/dL decreased by 44 percent. 
The decreases in drinking and driving were not restricted to specific subgroups of drivers but 
were universal across age groups, sex, and communities. The results also revealed a 
changing pattern of drinking of driving. For example, the typical pattern of increased drinking 
and driving on weekend nights was not observed and the prevalence of drinking drivers on 
the road during late night hours was less than half that found in 2010. The prevalence of drug 
use by drivers in 2012 did not change from the levels reported in 2010. 
CONCLUSIONS: The IRP program combined immediate short-term roadside suspensions 
with vehicle impoundment and monetary penalties to enhance the swiftness, certainty, and 
perceived severity of sanctions for drinking and driving. The introduction of these measures 
was associated with a substantial reduction in the prevalence of driving with a BAC over 50 
mg/dL and driving with a BAC over 80 mg/dL. 
PMID: 24372494 [PubMed - indexed for MEDLINE] 
Related citations 
 
69. Traffic Inj Prev. 2014;15(2):125-31.  
An examination of the validity of the standardized field sobriety test in detecting drug 
impairment using data from the Drug Evaluation and Classification program. 
Porath-Waller AJ1, Beirness DJ. 
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OBJECTIVE: The purpose of this study is to assess the validity of the 3 components of the 
Standardized Field Sobriety Test (SFST), including the Horizontal Gaze Nystagmus (HGN), 
One Leg Stand (OLS), and Walk and Turn (WAT) tests, in identifying impairment among 
suspected drug-impaired drivers using data recorded during drug evaluation and classification 
(DEC) evaluations. 
METHODS: Data from 2142 completed DEC evaluations of central nervous system (CNS) 
stimulants, CNS depressants, narcotic analgesics, cannabis, or no drugs were analyzed 
using multinomial logistic regression. 
RESULTS: All drug categories were significantly associated with impaired performance. On 
the HGN, users of CNS depressants were significantly more likely to experience lack of 
smooth pursuit and distinct nystagmus at maximum deviation compared to non-drug users. 
On the OLS, users of all drug classes were significantly more likely to sway while balancing 
and use their arms to maintain balance but significantly less likely to hop compared to drug-
free cases. Users of CNS depressants, CNS stimulants, and narcotic analgesics were 
significantly more likely to put their raised foot down during the test. On the WAT, users of 
CNS depressants, CNS stimulants, and narcotic analgesics were significantly less likely to 
keep their balance while listening to test instructions compared to those who had not used 
drugs. Users of CNS depressants were less likely to touch heel-to-toe while walking, whereas 
individuals who had used narcotic analgesics were less likely to take the correct number of 
steps. 
CONCLUSIONS: These findings provide support for the use of the SFST as a screening tool 
for law enforcement to identify impairment in persons who have used CNS stimulants, CNS 
depressants, cannabis, or narcotic analgesics. 
PMID: 24345013 [PubMed - indexed for MEDLINE] 
Related citations 
 
70. Traffic Inj Prev. 2014;15(2):119-24.  
Correlates of drug use and driving among undergraduate college students. 
Kohn C1, Saleheen H, Borrup K, Rogers S, Lapidus G. 
OBJECTIVE: Drug use by drivers is a significant and growing highway safety problem. 
College students are an important population to understand drugged driving. The objective of 
this study was to examine correlates of drugged driving among undergraduate college 
students. 
METHODS: We conducted an anonymous, confidential, 24-question survey at a large New 
England public university during the 2010-2011 academic year among undergraduates in 
courses that met a graduation requirement. Data include demographics; academics; housing 
status; lifestyle; personal values; high school/college drug use; and driving following alcohol 
use, drug use, or both; and as a passenger with a driver who used alcohol, drugs, or both. 
Descriptive statistics were calculated. Chi-square tests compared driver alcohol use, drug use, 
or both with demographic, academic, and lifestyle variables. Logistic regression analyses 
were performed with drugged driving as the dependent variable. Odds ratios and 
corresponding 95 percent confidence intervals were calculated for each of the potential 
explanatory variables in relation to the outcome. 
RESULTS: Four hundred forty-four of 675 students completed surveys (66% participation 
rate). Participants were representative of the student body with a mean age of 19.4 (±1.3 
years), 51 percent male, 75 percent white, and 10 percent Hispanic. Seventy-eight percent 
lived on campus, 93 percent had a driver's license, and 37 percent had access to a car. 
Students disagreed that cannabinoids impair driving (18%) compared to other drugs (17%), 
stimulants (13%), depressants (11%), hallucinogens (8%), and alcohol (7%). Twenty-three 
percent drove after alcohol use and 22 percent drove after drug use. Forty-one percent 
reported having been a passenger with a driver who had been drinking and 37 percent with a 
driver using drugs. Drugged driving was more likely among males vs. females (30% vs. 14%, 
P < .01), those living off campus (34% vs. 19%, P < .01), those reporting that parties are 
important (33% vs. 14%, P < .01), those reporting that community service is not important 
(28% vs. 18%, P < .05), those reporting that religion is not important (28% vs. 14%, P < .01), 
and those reporting personal drug use in high school (75% vs. 14%, P < .01) and well as that 
their best friends used drugs in high school (42% vs. 12%, P < .01) and college (50% vs. 8%, 
P < .01). Those factors most associated with drugged driving included using drugs in high 
school (odds ratio [OR] = 9.5, 95% confidence interval [CI]: 4.6-19.6) and best friends in 
college used drugs regularly (OR = 6.2, 95% CI: 3.4-11.6). 
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CONCLUSION: Self-reported drugged driving and riding as a passenger with a drugged 
driver is common among subgroups of college students. The identification of undergraduate 
subgroups at risk for drugged driving will guide the design and implementation of traffic safety 
activities. 
PMID: 24345012 [PubMed - indexed for MEDLINE] 
Related citations 
 
71. Traffic Inj Prev. 2014;15(2):111-8.  
Comparing drug detection in oral fluid and blood: data from a national sample of 
nighttime drivers. 
Kelley-Baker T1, Moore C, Lacey JH, Yao J. 
OBJECTIVE: The National Roadside Survey is a study undertaken in the United States to 
determine the prevalence of alcohol and drugs in randomly selected drivers. Following the 
success of a 2006 pilot study, the 2007 survey incorporated, for the first time, the collection of 
biological specimens for drug analysis. This article compares the results obtained from 
blinded analyses of pairs of oral fluid and blood samples obtained from the same subject. 
METHODS: During the 2007 survey, more than 7000 nighttime drivers were randomly 
stopped and surveyed for their self-reported drug use and were requested to donate an oral 
fluid specimen using the Quantisal (Immunalysis Corporation, Pomona, CA) device and a 
blood sample. Overall, 5869 oral fluid specimens were collected from nighttime drivers with 
3236 corresponding blood samples. 
RESULTS: Biological specimens were analyzed for a wide range of drugs. At nighttime, 14.4 
percent of the drivers were positive for drugs in oral fluid, with just over half of those having 
marijuana present (7.6%). Of the 3236 pairs of specimens, 2676 were negative for all drugs, 
and 326 matched pairs of samples were both positive, out of which 247 (75.8%) were an 
exact match for all drug classes and 70 (21.5%) were positive for at least one common drug 
class. 
CONCLUSIONS: Oral fluid and blood samples provided very similar information regarding 
recent drug intake by randomly tested drivers and oral fluid yielded a higher detection rate for 
one drug (cocaine) than blood. Oral fluid can be considered a reliable alternative to blood as 
a matrix for drug testing. 
PMID: 24345011 [PubMed - indexed for MEDLINE] 
Related citations 
 
72. Traffic Inj Prev. 2014;15(1):1-5.  
Commentary: why is the odds ratio for involvement in serious road traffic accident 
among drunk drivers in Norway and Finland higher than in other countries? 
Gjerde H1, Bogstrand ST, Lillsunde P. 
OBJECTIVE: Recent Norwegian and Finnish studies have found high odds ratios for serious 
or fatal injury in road traffic accidents among drivers after drinking alcohol. In this report we 
have compared the odds ratios with results from studies in other countries. 
METHODS: A literature review was conducted. 
RESULTS: The odds ratios were significantly higher than in countries where drunk driving is 
more common. 
CONCLUSION: The calculated odds ratios are not only related to alcohol use or blood 
alcohol concentration per se but also related to the study design-for example, the inclusion of 
nonculpable drivers among cases-and confounding factors not included in statistical analysis; 
for example, risk-taking behavior. Those two issues may contribute to explaining why the 
reported odds ratios are higher for Norway and Finland. 
PMID: 24279959 [PubMed - indexed for MEDLINE] 
Related citations 
 
73. J Trauma Acute Care Surg. 2013 Dec;75(6):1081-4.  
Driving intoxicated: is hospital admission protective against legal ramifications? 
Cheek SM1, Murry JS, Truitt MS, Dunn EL. 
BACKGROUND: According to the US National Highway Traffic Safety Administration, in 
2010, 10,228 people were killed in alcohol-impaired driving crashes. Daily, intoxicated drivers 
are seen in trauma centers across the country. At our trauma center, we sought to determine 
the number of drivers who had a documented elevation in their blood alcohol content (BAC) 
and compare this with county police records to evaluate how many charges for driving while 
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intoxicated (DWI) were issued. 
METHODS: A retrospective chart review was performed for trauma admissions during a 3-
year period. Patients with a BAC of less than 0.08 g/dL were excluded. Only documented 
drivers were included. This group of intoxicated drivers was then compared against public 
records from the Dallas County for any record of a charge of DWI. 
RESULTS: During a 3-year period, from 2009 to 2011, 118 drivers had a confirmed BAC 
above the legal limit of 0.08 g/dL. Average BAC level was 0.218 g/dL. Injuries varied widely 
between patients with an average Injury Severity Score (ISS) of 11. Extremity fractures were 
seen in 27%, facial fractures were seen in 16%, and intracranial hemorrhage was seen in 7%. 
Forty-eight percent of the patients were admitted to the intensive care unit initially, with an 
average length of intensive care unit stay of 1.5 days (range, 0-25 days). Only 18% of our 
patients (21) received a charge of DWI. Four patients were charge with related offenses. 
CONCLUSION: A motor vehicle accident may be protective against the legal ramifications of 
drinking and driving. Less than 20% of patients who were driving under the influence incurred 
any legal repercussion. Deterrents that prevent law enforcement from being able to obtain 
evidence needed for prosecution should be eliminated. Health care providers and law 
enforcement agencies should work as a team to help mitigate the incidence of drunk driving 
and its burden on society. 
LEVEL OF EVIDENCE: Epidemiologic study, level III. 
Comment in 
   Driving intoxicated: is hospital admission protective against legal 

ramifications? [J Trauma Acute Care Surg. 2014] 
   Re: driving intoxicated: is hospital admission protective against legal 

ramifications? [J Trauma Acute Care Surg. 2014] 
PMID: 24256685 [PubMed - indexed for MEDLINE] 
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74. Pharmacopsychiatry. 2014 Jan;47(1):7-17. 
Opioids and traffic safety--focus on buprenorphine. 
Soyka M. 
BACKGROUND: Opioid maintenance therapy is a well-established first-line treatment 
approach in opioid dependence. The effects of opioids such as buprenorphine on cognitive 
functioning and driving ability are a matter of debate. 
OBJECTIVES: A comprehensive review of studies of the effects of buprenorphine on traffic 
safety is presented. 
RESULTS: A number of recent epidemiological and road surveys indicate that opioids have a 
moderate risk for causing accidents compared to other drugs of abuse, such as alcohol. A 
number of neuropsychological studies, a few of which were prospective and used a 
randomized control group, have used standardized test batteries to measure domains 
relevant for psychomotor functioning and driving ability. Single doses of buprenorphine have 
been shown to induce some impairment in healthy volunteers, but less than found in chronic 
users. Some non-randomized studies indicate somewhat better cognitive performance of 
patients on buprenorphine than of those on methadone but this finding has not been 
demonstrated in randomized controlled trials. 
CONCLUSIONS: Opioids as a class of drugs induce some impairment of driving ability, but 
less than other psychotropic agents or drugs of abuse. Personality features such as 
impulsivity, sensation seeking, low risk perception and antisocial behaviour, comorbid 
psychiatric and neurological disorders and additional substance use of opioid users are of 
relevance for traffic safety. Buprenorphine does not cause more cognitive impairment than 
methadone or may even cause less. Caution is required when initiating treatment with 
buprenorphine. The risk for driving ability impairment is probably less under steady state 
conditions. Finally, higher doses of buprenorphine are probably not associated with more 
impairment. 
PMID: 24222013 [PubMed - indexed for MEDLINE] 
Related citations 
 
75. Traffic Inj Prev. 2014;15(5):431-3.  
Update: repeat DWI offenders involvement in fatal crashes in 2010. 
Fell JC. 
OBJECTIVE: This analysis is an update of a Traffic Tech published by the National Highway 
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Traffic Safety Administration (NHTSA) in March 1992. Drivers with prior driving-while-
intoxicated (DWI) convictions are overrepresented in fatal crashes and the relative risk of fatal 
crash involvement is greater for these repeat DWI offenders. 
METHODS: Although it is estimated that 2.1 percent of licensed drivers had a prior arrest for 
DWI within the past 3 years in 2010, 8.0 percent of intoxicated drivers (blood alcohol 
concentration [BAC] ≥ 0.08 g/dL) involved in fatal crashes had at least one prior DWI 
conviction in the past 3 years during that same year. 
RESULTS: Drivers with prior DWI convictions are overrepresented in fatal crashes by a factor 
of 1.62 or are 62 percent more likely to be in a fatal crash. Similarly, drivers with prior DWI 
convictions are also overrepresented as drinking drivers in fatal crashes: those with low BACs 
(0.01-0.07) by a factor of 2.38 and those with high BACs (0.08+) by a factor of 3.81. 
CONCLUSION: Though repeat DWI offenders are at a substantially higher risk of fatal crash 
involvement, the vast majority of intoxicated drivers in fatal crashes do not have a DWI 
conviction in the past 3 years (11 out of 12) according to the Fatality Analysis Reporting 
System records for the year 2010. 
PMID: 24215097 [PubMed - indexed for MEDLINE] 
Related citations 
 
76. J Psychoactive Drugs. 2013 Jul-Aug;45(3):211-7. 
Marijuana as a predictor of concurrent substance use among motor vehicle operators. 
Scherer M1, Voas RB, Furr-Holden D. 
Despite the adverse effects associated with marijuana abuse and dependence, marijuana is 
becoming more common-place in activities such as driving. Previous literature has discussed 
the high rates of cocaine, opioid and benzodiazepine use among users of marijuana, but no 
research has addressed the rates of concurrent use among drivers meeting abuse or 
dependence criteria. Each of these substances may produce effects detrimental to driving 
safety which may be compounded by concurrent substance use. This research examines 
rates of marijuana use, abuse, and dependence among an active sample of drivers (N = 
7,734) in the 2007 National Roadside Survey. Mean age of participants was 36.89 years, and 
the majority were male (60.1%) and identified as White (59.2%). Participants who used 
marijuana but did not meet diagnostic criteria for abuse (n = 165) or dependence (n = 112) 
were significantly more likely to test positive for all substances than were those who did not 
use marijuana. Further, those that met criteria for marijuana abuse or dependence were more 
likely than those who did not meet criteria to test positive for THC, cocaine, and 
benzodiazepines and THC, cocaine, and opioids, respectively. The current research has 
implications for policy development and drugged driving interventions. 
PMID: 24175485 [PubMed - indexed for MEDLINE] PMCID: PMC4131674 Free PMC Article 
Related citations 
 
77.  Occup Environ Med. 2014 Jan;71(1):71-6.  
Psychoactive substance use by truck drivers: a systematic review. 
Girotto E1, Mesas AE, de Andrade SM, Birolim MM. 
The aim of this study was to summarise the scientific evidence on the prevalence of 
psychoactive substance use and on the factors associated with their intake among truck 
drivers. A systematic review was performed in the databases PubMed, Scientific Electronic 
Library Online, Latin American and Caribbean Health Sciences, and Cochrane and 36 cross-
sectional studies were identified with quantitative results about the use of psychoactive 
substances by truck drivers. Out of these, 28 were carried out in countries with large land 
areas and 23 obtained their information through self-reporting. The most frequently studied 
substances were alcohol (n=25), amphetamines (n=17), marijuana (n=16) and cocaine (n=13). 
The prevalence of the use of these substances greatly varied: alcohol (0.1-91.0%); 
amphetamines (0.2-82.5%), marijuana (0.2-29.9%), cocaine (0.1-8.3%). The frequency of 
substance use was lower in studies that investigated the presence of these substances in 
biological samples than in those based on self-reported use. In 12 studies that evaluated 
factors associated with the intake of psychoactive substances, the following stood out: 
younger age, higher income, longer trips, alcohol consumption, driving in the night shift, 
travelling interstate routes, long or short sleep, fewer hours of rest, little experience of the 
driver, connection with small and medium sized companies, income below levels determined 
by labour agreements, productivity-based earnings and prior involvement in accidents. The 
frequency of psychoactive substance use by truck drivers seems to be high, although that 
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greatly varies according to the type of substance and the method of collecting the information. 
The use of these substances was mainly associated with indicators of poor working 
conditions. 
Comment in 
   Psychoactive substance use in truck drivers: occupational health and public 

health. [Occup Environ Med. 2014] 
PMID: 24145953 [PubMed - indexed for MEDLINE] PMCID: PMC3888602 Free PMC Article 
Related citations 
 
78. J Abnorm Psychol. 2013 Nov;122(4):1166-78.  
Behind the wheel and on the map: Genetic and environmental associations between 
drunk driving and other externalizing behaviors. 
Quinn PD, Harden KP. 
Drunk driving, a major contributor to alcohol-related mortality, has been linked to a variety of 
other alcohol-related (e.g., Alcohol Dependence, early age at first drink) and non-alcohol-
related externalizing behaviors. In a sample of 517 same-sex twin pairs from the National 
Longitudinal Study of Adolescent Health, we examined 3 conceptualizations of the etiology of 
drunk driving in relation to other externalizing behaviors. A series of behavioral-genetic 
models found consistent evidence for drunk driving as a manifestation of genetic 
vulnerabilities toward a spectrum of alcohol-related and non-alcohol-related externalizing 
behaviors. Most notably, multidimensional scaling analyses produced a genetic "map" with 
drunk driving located near its center, supporting the strength of drunk driving's genetic 
relations with a broad range of externalizing behaviors. In contrast, nonshared environmental 
associations with drunk driving were weaker and more diffuse. Drunk driving may be a 
manifestation of genetic vulnerabilities toward a broad externalizing spectrum. 
PMID: 24128260 [PubMed - indexed for MEDLINE]  
Related citations 
 
79.  Med Leg J. 2013;81(Pt 3):135-43. 
Drivers under the influence of drugs of abuse: quantification of cocaine and impaired 
driving. 
Arroyo A1, Sánchez M, Barberia E, Barbal M, Marrón MT, Mora A. 
In recent years, the interest in oral fluid as a biological matrix has significantly increased, 
particularly for detecting driving under the influence of drugs. In this study, the concentration 
of cocaine and its relationship with clinical symptoms in drivers suspected of driving under the 
influence of drugs was evaluated. A total of 154 samples of oral fluid, which tested positive for 
cocaine in previous immunoassay screening, Cozart Drug Detector System, were confirmed 
using gas chromatography/mass spectrometry method. In Catalonia, during 2007-2010, there 
were 1791 samples positive for cocaine among a total of 3468 samples taken from drivers 
who tested positive for any drug of abuse. The evaluation of clinical symptoms was through a 
questionnaire that was filled in by the police officers who collected the samples. The mean 
concentration of cocaine was 4.11 mg/l and median concentration was 0.38 mg/l (range 0.01-
345.64 mg/l). Clinical impairment symptoms such as motor coordination, walking, speech, 
mood and state of pupils were not significant. The testing of oral fluids presents fewer ethical 
problems than blood or urine. 
PMID: 24057314 [PubMed - indexed for MEDLINE] 
Related citations 
 
80. Am J Public Health. 2013 Nov;103(11):2027-34.  
Driving after drug or alcohol use by US high school seniors, 2001-2011. 
O'Malley PM1, Johnston LD. 
OBJECTIVES: We examined prevalence, trends, and correlates of driving or riding after use 
of drugs or alcohol among US high school seniors from 2001 to 2011. 
METHODS: Data come from Monitoring the Future, an annual survey of nationally 
representative samples of high school seniors. We used logistic regressions with data from 
more than 22,000 respondents to examine multivariate associations with demographic and 
lifestyle factors. 
RESULTS: Large numbers of US high school seniors put themselves and others at great risk 
of harm by driving after using marijuana or other illicit drugs or drinking alcohol or by riding in 
a vehicle whose driver had used marijuana, other illicit drugs, or alcohol. Driving after drinking 
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has declined in recent years, but driving after use of marijuana has increased. A higher 
percentage of students reported driving after using marijuana than after having 5 or more 
alcoholic drinks. Risky driving and riding behaviors differed little between demographic 
subgroups but considerably according to lifestyle factors. 
CONCLUSIONS: Stronger efforts are needed to combat adolescent driving under the 
influence of illicit drugs. 
Comment in 
   Regarding driving after drug and alcohol use among US high school seniors. 

[Am J Public Health. 2014] 
   O'Malley and Johnston respond. [Am J Public Health. 2014] 
PMID: 24028266 [PubMed - indexed for MEDLINE] PMCID: PMC3828684 [Available on 
2014/11/1] 
Related citations 
 
81. Am J Public Health. 2013 Nov;103(11):e71-7.  
Impaired-driving prevalence among US high school students: associations with 
substance use and risky driving behaviors. 
Li K1, Simons-Morton BG, Hingson R. 
OBJECTIVES: We examined the prevalence of impaired driving among US high school 
students and associations with substance use and risky driving behavior. 
METHODS: We assessed driving while alcohol or drug impaired (DWI) and riding with 
alcohol- or drug-impaired drivers (RWI) in a nationally representative sample of 11th-grade 
US high school students (n = 2431). We examined associations with drinking and binge 
drinking, illicit drug use, risky driving, and demographic factors using multivariate sequential 
logistic regression analysis. 
RESULTS: Thirteen percent of 11th-grade students reported DWI at least 1 of the past 30 
days, and 24% reported RWI at least once in the past year. Risky driving was positively 
associated with DWI (odds ratio [OR] = 1.25; P < .001) and RWI (OR = 1.09; P < .05), 
controlling for binge drinking (DWI: OR = 3.17; P < .01; RWI: OR = 6.12; P < .001) and illicit 
drug use (DWI: OR = 5.91; P < .001; RWI: OR = 2.29; P = .05). DWI was higher for 
adolescents who drove after midnight (OR = 15.7), drove while sleepy or drowsy (OR = 8.6), 
read text messages (OR = 11.8), sent text messages (OR = 5.0), and made cell phone calls 
(OR = 3.2) while driving. 
CONCLUSIONS: Our findings suggest the need for comprehensive approaches to the 
prevention of DWI, RWI, and other risky driving behavior. 
PMID: 24028236 [PubMed - indexed for MEDLINE]  
Related citations 
 
82. J Anal Toxicol. 2013 Oct;37(8):605-10.  
Detection of phenazepam in impaired driving. 
Kerrigan S1, Mellon MB, Hinners P. 
Phenazepam is a potent 1,4-benzodiazepine that has gained notoriety among recreational 
drug users. First synthesized in Ukraine in the 1970s, it is one of the most commonly 
prescribed benzodiazepines in Russia and other commonwealth of independent state nations, 
where it is used therapeutically as a prescription drug. Reports of abuse are widespread and 
several European countries have taken steps to control its use. However, in the USA, 
phenazepam is not approved for use by the Food and Drug Administration, nor scheduled 
under the Federal Controlled Substances Act. Phenazepam is widely available on the Internet, 
and recreational drug users report a potency 10-fold greater than that of nordiazepam. We 
report a case of a 24-year-old male driver who was apprehended for impaired driving 
following a two-vehicle crash. The subject exhibited slurred speech and profound 
psychomotor impairment. Toxicology testing revealed phenazepam at a concentration of 76 
ng/mL in blood, with no other drugs detected. This case report not only demonstrates the 
potential for adverse traffic safety consequences following the misuse of phenazepam, but 
also highlights the importance of analytical factors such as immunoassay cutoff concentration, 
cross-reactivity and comprehensive screening using chromatographic-based techniques for 
impaired driving investigations. 
PMID: 24022117 [PubMed - indexed for MEDLINE] 
Related citations 
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83. Accid Anal Prev. 2013 Nov;60:1-4.  
Driving under the influence of alcohol or drugs among adolescents: the role of urban 
and rural environments. 
Font-Ribera L1, Garcia-Continente X, Pérez A, Torres R, Sala N, Espelt A, Nebot M. 
This study aimed to describe driving under the influence of alcohol or drugs (DUIAD) and 
riding in a vehicle with a driver under the influence of alcohol or drugs (RDUIAD) and their 
associated factors among rural and urban adolescents in Spain. We performed a cross-
sectional study including 2067 students from Barcelona and a rural area 60 km north of this 
city. The prevalences of ever DUIAD and RDUIAD were 17% and 41% among 17-18 year-old 
adolescents. DUIAD was more common in boys. Living in the rural area was independently 
associated with these behaviours. Exposure to these behaviours is common among Spanish 
adolescents, especially in rural areas. 
PMID: 23995594 [PubMed - indexed for MEDLINE] 
Related citations 
 
84. J Anal Toxicol. 2013 Oct;37(8):547-51.  
Blood synthetic cannabinoid concentrations in cases of suspected impaired driving. 
Yeakel JK1, Logan BK. 
Twelve cases of suspected impaired driving are discussed in which the drivers who 
subsequently tested positive for synthetic cannabinoid drugs underwent a psychophysical 
assessment. The attitude of the drivers was described as cooperative and relaxed, speech 
was slow and slurred and coordination was poor. Pulse and blood pressure were generally 
elevated. Horizontal gaze nystagmus was assessed in nine of the subjects, but was present 
in only two. The most consistent indicator was a marked lack of convergence. In all cases 
where a Drug Recognition Expert (DRE) officer evaluated and documented impairment (10 
cases), it was attributed to the DRE cannabis category. Performance in field sobriety tests 
was variable, ranging from poor to minimal observable effect. Synthetic cannabinoid testing 
was performed by LC-MS-MS. Positive results included: JWH-018 (n = 4), 0.1-1.1 ng/mL; 
JWH-081 (n = 2) qualitative only; JWH-122 (n = 3), 2.5 ng/mL; JWH-210 (n = 4), 0.1 ng/mL; 
JWH-250 (n = 1), 0.38 ng/mL and AM-2201 (n = 6), 0.43-4.0 ng/mL. While there is good 
evidence of psychophysical impairment in these subjects, further structured data collection is 
needed to fully assess the relationship between synthetic cannabinoid use and psychomotor 
and cognitive impairment. 
PMID: 23965292 [PubMed - indexed for MEDLINE] 
Related citations 
 
85. J Stud Alcohol Drugs. 2013 Sep;74(5):770-6. 
Treatment may influence self-report and jeopardize our understanding of outcome. 
Nirenberg T1, Longabaugh R, Baird J, Mello MJ. 
OBJECTIVE: Standardized measures of self-reported alcohol use are the predominant 
method by which change in alcohol use following interventions is evaluated. This study 
examined whether the invariance of the test-retest pretreatment Alcohol Use Disorders 
Identification Test (AUDIT) was affected by the treatment experience. In this study, the 
intervening exposure was to motivational interviewing (MI) versus community service (CS), 
the treatment-as-usual control group. 
METHOD: Analyses were conducted on a subsample of court-referred 16- to 21-year-olds 
recruited into a randomized controlled trial examining the effects of MI on alcohol use and 
police charges for risky driving and/or drinking. Youths were randomized to CS or MI. A 
subsample of 478 participants, who at baseline completed the AUDIT in reference to alcohol 
use for the 6 months before their conviction, later repeated the AUDIT at treatment 
completion, in reference to the same 6-month baseline period. 
RESULTS: At completion of treatment, participants receiving CS had a significant decrease 
in baseline AUDIT scores, whereas those in MI reported no significant change. The difference 
between the two groups was significant (p = .02). Also, of those who reported no drinking 
before treatment, after receiving MI, 33.5% changed their response and acknowledged 
pretreatment drinking, compared with only 8.3% in CS. 
CONCLUSIONS: These results suggest that treatment received may differentially affect a 
standardized measure of self-reported risky drinking. This effect may be attributable to the 
treatment experience and/or the experience of the control group. Possible explanations for 
the effect are explored, including more honesty because of a trusting therapeutic alliance and 
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a response shift bias. Differential change in self-report might affect treatment outcome 
assessment. Depending on the treatment contrasts, research that relies on pre- to post-
treatment changes in self-report may be underestimating treatment effects. 
PMID: 23948537 [PubMed - indexed for MEDLINE] PMCID: PMC3749320 Free PMC Article 
Related citations 
 
86.J Anal Toxicol. 2013 Oct;37(8):552-8.  
Recommendations for toxicological investigation of drug-impaired driving and motor 
vehicle fatalities. 
Logan BK1, Lowrie KJ, Turri JL, Yeakel JK, Limoges JF, Miles AK, Scarneo CE, Kerrigan S, 
Farrell LJ. 
This report describes the review and update of a set of minimum recommendations for the 
toxicological investigation of suspected alcohol and drug-impaired driving cases and motor 
vehicle fatalities involving drugs or alcohol. The recommendations have the goal of ensuring 
that a consistent set of data regarding the most frequently encountered drugs linked to driving 
impairment is collected for practical application in the investigation of these cases and to 
allow epidemiological monitoring and the development of evidence-based public policy on this 
important public safety issue. The recommendations are based on a survey of practices in US 
laboratories performing this kind of analysis, consideration of existing epidemiological crash 
and arrest data and practical considerations of widely available technology platforms in 
laboratories performing this work. The final recommendations were derived from a consensus 
meeting of experts recruited from survey respondents and the membership of the National 
Safety Council's Alcohol, Drug and Impairment Division (formerly known as the Committee on 
Alcohol and Other Drugs, CAOD). 
PMID: 23943437 [PubMed - indexed for MEDLINE] 
Related citations 
 
87. PLoS One. 2013 Aug 7;8(8):e71169.  
Temporal alcohol availability predicts first-time drunk driving, but not repeat offending. 
Schofield TP1, Denson TF. 
Alcohol availability has been linked to drunk driving, but research has not examined whether 
this relationship is the same for first-time and repeat offenses. We examined the relationship 
between the business hours of alcohol outlets licensed to serve alcohol for on-premises 
consumption and misdemeanor-level (first offense) and felony-level drunk driving (repeat 
offense) charges in New York State in 2009. Longer outlet business hours were associated 
with more misdemeanor drunk driving charges, but were not associated with felony drunk 
driving charges. The per capita density of on-premises alcohol outlets did not affect 
misdemeanor or felony drunk driving charges. The results suggest that temporal alcohol 
availability may be an impelling factor for first-time drunk driving, but other factors likely 
influence repeat drunk driving behaviors. 
PMID: 23940711 [PubMed - indexed for MEDLINE] PMCID: PMC3737138 Free PMC Article 
Related citations 
 
88. Alcohol Clin Exp Res. 2013 Aug;37(8):1264-70.  
Microheterogeneity of serum β-hexosaminidase in chronic alcohol abusers in a 
driver's license regranting program. 
Maenhout TM1, Poll A, Wuyts B, Lecocq E, Van Vlierberghe H, De Buyzere ML, Delanghe JR. 
BACKGROUND: Carbohydrate-deficient transferrin (CDT) is one of the best indicators for 
chronic alcohol abuse and detection of relapse. In this study, we explore the 
microheterogeneity of -hexosaminidase ( -HEX) in chronic alcohol abusers in the framework 
of a driver's license regranting program. Studies have shown that increased serum activity of 

-HEX B (isoforms P, I, and B) may be a sensitive marker for chronic alcohol abuse. Here, we 
describe methodology, limitations, and correlation of -HEX isoforms with CDT. 
METHODS: CDT was assayed at the central laboratory of the Ghent University Hospital by 
capillary zone electrophoresis, measured on the Capillarys β™ system and was expressed as 
a percentage of total serum transferrin (%CDT). Serum of chronic alcohol abusers was 
compared to nonheavy drinkers using agarose gel isoelectric focusing (IEF). Total -HEX 
activity was assayed fluorimetrically following preparative IEF in 81 subjects. -HEX isoforms 
were investigated and compared between nonheavy drinkers and heavy drinkers. 
RESULTS: Agarose gel IEF shows additional cathodal bands in serum of chronic alcohol 
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abusers. Mean total -HEX activity between pH 6.8 and 7.7, designated as HEX-7, showed 
the highest correlation with %CDT (r = 0.70, p < 0.0001, n = 68). In a selected subgroup, 
where CDT could not be quantified (n = 13) because of an atypical electropherogram, HEX-7 
was in concordance with either estimated %CDT value or liver enzyme activities. 
CONCLUSIONS: In this proof-of-concept study, we introduce a novel approach to quantify -
HEX isoforms using preparative IEF and fluorimetry. A highly significant correlation of HEX-7 
and %CDT has been found. Because of exclusion of the P isoform, HEX-7 could be a useful 
supplementary marker for detecting chronic alcohol abuse. 
PMID: 23906468 [PubMed - indexed for MEDLINE] 
Related citations 
 
89. Accid Anal Prev. 2013 Oct;59:415-24.  
Spatial-temporal analysis of drink-driving patterns in Hong Kong. 
Li YC1, Sze NN, Wong SC. 
Normally, bars and restaurants are the preferred locations for drinking. Therefore, there is 
concern that the roads in bar and restaurant areas could have a higher probability of drink-
drivers and alcohol-related road crashes. Many studies have been conducted to model the 
association between drinking locations and the prevalence of drink-driving, so that cost-
effective enforcement strategies can be developed to combat drink-driving. In this study, a 
cluster analysis approach was applied to model the spatial-temporal variation of drink-driving 
distribution in Hong Kong. Six spatial-temporal clusters of drink-driving distribution emerged 
from the data: (i) bar and restaurant area, weekend-overnight; (ii) bar and restaurant area, 
other timespan; (iii) urban area, weekend-overnight; (iv) urban area, other timespans; (v) rural 
area, weekend-overnight; and (vi) rural area, other timespans. Next, separate zero-inflated 
regression models were established to identify the factors contributing to the prevalence of 
drink-driving for each of the six recognized clusters. The results indicated that drivers in rural 
areas tend to consume more alcohol than those in urban areas, regardless of the time period. 
In addition, both seasonal variation and vehicle class were found to determine the breath 
alcohol concentration (BrAC) levels among drivers. 
PMID: 23896045 [PubMed - indexed for MEDLINE] 
Related citations 
 
90. Alcohol Clin Exp Res. 2013 Nov;37(11):1979-85.  
A randomized controlled trial of brief motivational interviewing in impaired driving 
recidivists: a 5-year follow-up of traffic offenses and crashes. 
Ouimet MC1, Dongier M, Di Leo I, Legault L, Tremblay J, Chanut F, Brown TG. 
BACKGROUND: In a previously published randomized controlled trial (Brown et al. Alcohol 
Clin Exp Res 2010; 34, 292-301), our research team showed that a 30-minute brief 
motivational interviewing (BMI) session was more effective in reducing percentages of risky 
drinking days in drunk driving recidivists than a control information-advice intervention at 12-
month follow-up. In this sequel to the initial study, 2 main hypotheses were tested: (i) 
exposure to BMI increases the time to further arrests and crashes compared with exposure to 
the control intervention (CTL) and (ii) characteristics, such as age, moderate the benefit of 
BMI. 
METHODS: A sample of 180 community-recruited recidivists who had drinking problems 
participated in the study. Participants gave access to their provincial driving records at 
baseline and were followed up for a mean of 1,684.5 days (SD = 155.7) after randomization 
to a 30-minute BMI or CTL session. Measured outcomes were driving arrests followed by 
convictions including driving while impaired (DWI), speeding, or other moving violations as 
well as crashes. Age, readiness to change alcohol consumption, alcohol misuse severity, and 
number of previous DWI convictions were included as potential moderators of the effect of the 
interventions. 
RESULTS: For arrests, Cox proportional hazards modeling revealed no significant 
differences between the BMI and the CTL group. When analyses were adjusted to age tertile 
categories, a significant effect of BMI in the youngest age tertile (<43 years old) emerged. For 
crashes, no between-group differences were detected. 
CONCLUSIONS: BMI was better at delaying DWI and other dangerous traffic violations in at-
risk younger drivers compared with a CTL similar to that provided in many remedial programs. 
BMI may be useful as an opportunistic intervention for DWI recidivism prevention in settings 
such as DWI courts. Treatment effectiveness studies are needed to ascertain how the 
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present findings generalize to the real-world conditions of mandated relicensing programs. 
PMID: 23895363 [PubMed - indexed for MEDLINE] Free full text 
Related citations 
 
91. Forensic Sci Int. 2013 Sep 10;231(1-3):349-53.  
Driving under the influence with blood alcohol concentrations over 0.4 g%. 
Jones AW1, Harding P. 
The aim of this study was to evaluate the characteristics of traffic offenders with unusually 
high blood-alcohol concentrations (BAC>0.4 g%) when arrested. The BAC that kills one 
person might be easily tolerated by another, depending on, among other things, the person's 
age, pattern of drinking, and the development of tolerance. The archives of two forensic 
laboratories, one in Sweden and the other in Wisconsin (USA), were searched to find traffic 
offenders with BACs>0.4 g%. The results were compared in relation to the person's age and 
gender, mean BAC and the weekday and time of day of the arrest. The mean age (±standard 
deviation) of N=158 Swedish offenders was 45±9.0 y, which was not significantly different 
from the 43±9.4 y in N=233 Wisconsin drivers (p>0.05). Overall there were more men (78%) 
than women (22%) arrested with BAC's>0.4 g%, although the proportion of women in 
Wisconsin (35%) was higher than in Sweden (9%) (p<0.001). The mean (median) and highest 
BAC did not differ between jurisdictions; 0.429 g% (0.422) and 0.546 g% in Sweden and 
0.428 g% (0.421 g%) and 0.526 g% in Wisconsin. In Sweden 40% of the arrests occurred on 
Fridays and Saturdays, whereas in Wisconsin the arrests of people with such high BAC's 
were more evenly distributed throughout the week. Forty eight percent of the arrests in 
Sweden were made between 12 noon and 6 pm compared with 37% in Wisconsin. Neither 
the mean age of offenders nor their mean BAC seemed to depend on the weekday or time of 
day of the arrest. Attempting to drive with a BAC above 0.4 g% verifies the development of an 
appreciable tolerance to ethanol-induced cognitive and psychomotor impairment. Reaching 
such a high BAC probably requires continuous heavy drinking over several days as opposed 
to an evening's binge drinking. 
PMID: 23890659 [PubMed - indexed for MEDLINE] 
Related citations 
 
92.Forensic Sci Int. 2013 Sep 10;231(1-3):92-7.  
Police custody following driving under the influence of cannabis: a prospective study. 
Mahindhoratep TS1, Lepresle A, Chiadmi F, Schlatter J, Boraud C, Chariot P. 
Traffic offences are a common cause of detention in police custody. We hypothesized that 
drug intoxication while driving could correspond to specific medical conditions of the 
detainees. Our objective was to evaluate medical features and addictive behaviours of 
suspected drug drivers and to collect data regarding assaults or injuries in these individuals. 
We conducted a prospective study (April 2010-December 2011) of suspected drug driving 
arrestees, who were compared to drink drivers or persons aged over 18 detained for other 
reasons. Data collected concerned persons' characteristics, reported assaults, and observed 
injuries. A total of 205 drivers were tested positive for drugs in blood, 116 were either positive 
for drugs in urine or saliva and negative in blood, or negative in urine. Cannabis-only users 
accounted for 201 of 205 drug drivers (98%). Suspected drug driving arrestees had good 
overall health rating. Drug drivers were younger than controls and requested more rarely 
medical examination (12% vs. 44%, P<0.0001). They were rarely involved in addiction 
treatment (3%) and reported assaults or presented traumatic injuries less often than drink 
drivers and controls (8% vs. 38% and 25%, P<0.0001). Drug drivers were less often alcohol 
abusers than controls. Their opinion on custody was better than that of controls and they 
were considered unconditionally fit for detention more frequently (99% vs. 77%, P<0.0001). 
We conclude that arrested drug drivers were young, healthy, and infrequently reported 
assaults or presented traumatic injuries, which does not put them in a high risk medical 
condition. Medical care could include brief interventions on addictive behaviours. 
PMID: 23890621 [PubMed - indexed for MEDLINE] 
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Profile of a drunk driver and risk factors for drunk driving. Findings in roadside testing 
in the province of Uusimaa in Finland 1990-2008. 
Portman M1, Penttilä A, Haukka J, Rajalin S, Eriksson CJ, Gunnar T, Koskimaa H, 
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Kuoppasalmi K. 
The aim of the present study was to define the profile of a drunk driver and to determine risk 
factors for drunk driving by analyzing data on both sober and drunk drivers. Systematic 
roadside surveys have been carried out in Southern Finland for over 18 years, with 20,000-
30,000 drivers breath tested annually. During the study period, 1241 drunk drivers were 
caught (legal blood alcohol limit 0.50‰). The comparison material consisted of γ407 sober 
drivers. The surveys were designed to further investigate demographic features and driving 
habits of drivers. The prevalence of drunk driving has been 0.2% over the time period, with 
only random variations. According to the data, a typical drunk driver is a man aged 40-49 who 
has a valid driving license and drives his own car, usually alone, with a blood alcohol 
concentration (BAC) of 1.0‰. He has a job and is married or cohabiting. The profile remained 
consistent throughout the study period. The risk of drunk driving was found to be five times 
higher for men than for women. Divorcees and widow(er)s had a substantially higher risk 
factor for being caught drunk driving than married drivers. Drunk drivers are most likely to be 
caught by roadside testing on Saturday mornings. During the study period the blood alcohol 
limit for aggravated drunk driving was lowered in 1994 from 1.5 to 1.β‰. In β004 the taxation 
of alcohol beverages was reduced by 30%. Neither of these measures affected the 
prevalence of drunk driving or the mean BAC of drunk drivers (p=0.63). 
PMID: 23890612 [PubMed - indexed for MEDLINE] 
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Commentary on Romano & Pollini (2013): Stopping drug-impaired driving and alcohol-
impaired driving--synergy, not competition. 
DuPont RL1, Talpins SK, Shea CL. 
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Comment on 
   Patterns of drug use in fatal crashes. [Addiction. 2013] 
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95. Prev Med. 2013 Oct;57(4):278-96.  
Population-level interventions to reduce alcohol-related harm: an overview of 
systematic reviews. 
Martineau F1, Tyner E, Lorenc T, Petticrew M, Lock K. 
OBJECTIVE: To analyse available review-level evidence on the effectiveness of population-
level interventions in non-clinical settings to reduce alcohol consumption or related health or 
social harm. 
METHOD: Health, social policy and specialist review databases between 2002 and 2012 
were searched for systematic reviews of the effectiveness of population-level alcohol 
interventions on consumption or alcohol-related health or social outcomes. Data were 
extracted on review research aim, inclusion criteria, outcome indicators, results, conclusions 
and limitations. Reviews were quality-assessed using AMSTAR criteria. A narrative synthesis 
was conducted overall and by policy area. 
RESULTS: Fifty-two reviews were included from ten policy areas. There is good evidence for 
policies and interventions to limit alcohol sale availability, to reduce drink-driving, to increase 
alcohol price or taxation. There is mixed evidence for family- and community-level 
interventions, school-based interventions, and interventions in the alcohol server setting and 
the mass media. There is weak evidence for workplace interventions and for interventions 
targeting illicit alcohol sales. There is evidence of the ineffectiveness of interventions in higher 
education settings. 
CONCLUSION: There is a pattern of support from the evidence base for regulatory or 
statutory enforcement interventions over local non-regulatory approaches targeting specific 
population groups. 
PMID: 23811528 [PubMed - indexed for MEDLINE] 
Related citations 
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Emergency department-based brief intervention to reduce risky driving and 
hazardous/harmful drinking in young adults: a randomized controlled trial. 
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Sommers MS1, Lyons MS, Fargo JD, Sommers BD, McDonald CC, Shope JT, Fleming MF. 
BACKGROUND: Risky driving and hazardous drinking are associated with significant human 
and economic costs. Brief interventions for more than one risky behavior have the potential to 
reduce health-compromising behaviors in populations with multiple risk-taking behaviors such 
as young adults. Emergency department (ED) visits provide a window of opportunity for 
interventions meant to reduce both risky driving and hazardous drinking. 
METHODS: We determined the efficacy of a Screening, Brief Intervention, and Referral to 
Treatment (SBIRT) protocol addressing risky driving and hazardous drinking. We used a 
randomized controlled trial design with follow-ups through 12 months. ED patients aged 18 to 
44 who screened positive for both behaviors (n = 476) were randomized to brief intervention 
(BIG), contact control (CCG), or no-contact control (NCG) groups. The BIG (n = 150) received 
a 20-minute assessment and two 20-minute interventions. The CCG (n = 162) received a 20-
minute assessment at baseline and no intervention. The NCG (n = 164) were asked for 
contact information at baseline and had no assessment or intervention. Outcomes at 3, 6, 9, 
and 12 months were self-reported driving behaviors and alcohol consumption. 
RESULTS: Outcomes were significantly lower in BIG compared with CCG through 6 or 9 
months, but not at 12 months: Safety belt use at 3 months (adjusted odds ratio [AOR], 0.22; 
95% confidence interval [CI], 0.08 to 0.65); 6 months (AOR, 0.13; 95% CI, 0.04 to 0.42); and 
9 months (AOR, 0.18; 95% CI, 0.06 to 0.56); binge drinking at 3 months (adjusted rate ratio 
[ARR] 0.84; 95% CI, 0.74 to 0.97) and 6 months (ARR, 0.81; 95% CI, 0.67 to 0.97); and ≥5 
standard drinks/d at 3 months (AOR, 0.43; 95% CI, 0.20 to 0.91) and 6 months (AOR, 0.41; 
95% CI, 0.17 to 0.98). No substantial differences were observed between BIG and NCG at 12 
months. 
CONCLUSIONS: Our findings indicate that SBIRT reduced risky driving and hazardous 
drinking in young adults, but its effects did not persist after 9 months. Future research should 
explore methods for extending the intervention effect. 
PMID: 23802878 [PubMed - indexed for MEDLINE] PMCID: PMC4106279 Free PMC Article 
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Efficacy and the strength of evidence of U.S. alcohol control policies. 
Nelson TF1, Xuan Z, Babor TF, Brewer RD, Chaloupka FJ, Gruenewald PJ, Holder H, 
Klitzner M, Mosher JF, Ramirez RL, Reynolds R, Toomey TL, Churchill V, Naimi TS. 
BACKGROUND: Public policy can limit alcohol consumption and its associated harm, but no 
direct comparison of the relative efficacy of alcohol control policies exists for the U.S. 
PURPOSE: To identify alcohol control policies and develop quantitative ratings of their 
efficacy and strength of evidence. 
METHODS: In 2010, a Delphi panel of ten U.S. alcohol policy experts identified and rated the 
efficacy of alcohol control policies for reducing binge drinking and alcohol-impaired driving 
among both the general population and youth, and the strength of evidence informing the 
efficacy of each policy. The policies were nominated on the basis of scientific evidence and 
potential for public health impact. Analysis was conducted in 2010-2012. 
RESULTS: Panelists identified and rated 47 policies. Policies limiting price received the 
highest ratings, with alcohol taxes receiving the highest ratings for all four outcomes. Highly 
rated policies for reducing binge drinking and alcohol-impaired driving in the general 
population also were rated highly among youth, although several policies were rated more 
highly for youth compared with the general population. Policy efficacy ratings for the general 
population and youth were positively correlated for reducing both binge drinking (r=0.50) and 
alcohol-impaired driving (r=0.45). The correlation between efficacy ratings for reducing binge 
drinking and alcohol-impaired driving was strong for the general population (r=0.88) and for 
youth (r=0.85). Efficacy ratings were positively correlated with strength-of-evidence ratings. 
CONCLUSIONS: Comparative policy ratings can help characterize the alcohol policy 
environment, inform policy discussions, and identify future research needs. 
PMID: 23790985 [PubMed - indexed for MEDLINE] PMCID: PMC3708657 Free PMC Article 
Related citations 
 
98. Accid Anal Prev. 2013 Oct;59:200-5.  
The impact on alcohol-related collisions of the partial decriminalization of impaired 
driving in British Columbia, Canada. 
Macdonald S1, Zhao J, Martin G, Brubacher J, Stockwell T, Arason N, Steinmetz S, Chan H. 
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INTRODUCTION: The purpose of this paper is to assess the impact of administrative 
sanctions introduced as part of a new law for drinking drivers in British Columbia, Canada. 
The new law, known as immediate roadside prohibitions (IRP), aimed to increase the 
efficiency of police and courts for processing drinking drivers, thereby increasing the certainty 
of their being apprehended and punished. However, in order to maintain these efficiencies, 
sanctions under this new law largely replaced laws under the Criminal Code of Canada for 
Driving While Impaired (DWI) by alcohol, which had more severe penalties but lower certainty 
of punishment. We examined whether the intervention was related to abrupt significant 
declines in three types of alcohol-related collisions (i.e. fatalities, injuries or property damage 
only) compared to the same type of collisions without alcohol involvement. 
METHODS: An interrupted time series design, with a non-equivalent control was used, 
testing for an intervention effect. Monthly rates of the three types of collisions with and without 
alcohol involvement were calculated for the 15-year period before and the 1-year period after 
implementation of the new law. ARIMA time series analysis was conducted controlling for 
trend effects, seasonality, autocorrelation, and collisions without alcohol. 
RESULTS: Significant average declines (p<0.05) in alcohol-related collisions were found as 
follows: 40.4% for fatal collisions, 23.4% for injury collisions and 19.5% for property damage 
only collisions. No significant effects were found for any of the three comparable non-alcohol-
related types of collisions. 
CONCLUSIONS: These results suggest that provincial law of administrative sanctions for 
drinking drivers and associated publicity was more effective for minimizing alcohol-related 
collisions than laws under the Canadian Criminal Code. 
PMID: 23792619 [PubMed - indexed for MEDLINE] 
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Enforcement following 0.08% BAC law change: sex-specific consequences of 
changing arrest practices? 
Schwartz J1, Davaran A. 
This research evaluated effects of stricter 0.08% BAC drunken driving law on changes in sex-
specific DUI arrest rates, controlling for increased law enforcement resources and shifts in 
DUI-related behaviors. Another main purpose, the study assessed female/male differences in 
arrest increases due to broader enforcement standards and efforts. Panel data was 
assembled for 24 states over 1990-2007 on DUI arrests, alcohol policy, law enforcement 
resources, drinking and drunken driving prevalence. Two-way fixed-effects seemingly 
unrelated regression models predicted female versus male changes in DUI arrests following 
implementation of lower legal limits of intoxication, net controls. Findings suggest, first, that a 
broader legal definition of drunken driving intending to officially sanction less serious 
offenders (0.08% vs. 0.10% BAC) was associated with increased DUI arrests for both sexes. 
Second, growth in specialized DUI-enforcement units also was related to increased arrests. 
Whereas male and female arrest trends were equally affected by the direct net-widening 
effects of 0.08% BAC alcohol-policy, specialized DUI-enforcement efforts to dig deeper into 
the offender-pool had stronger arrest-producing effects on females, particularly prior to law 
change. Specifying how changes in law and enforcement resources affect arrest outcomes is 
an important pre-cursor to alcohol-policy analyses of effectiveness. A potential unintended 
consequence, effects of law and enforcement may differ across population segments. 
PMID: 23773958 [PubMed - indexed for MEDLINE] 
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100. Addiction. 2013 Nov;108(11):1954-61.  
Driving under the influence (DUI) among patients in opioid maintenance treatment 
(OMT): a registry-based national cohort study. 
Bukten A1, Herskedal A, Skurtveit S, Bramness JG, Clausen T. 
AIMS: To investigate convictions for driving under the influence (DUI) before, during and after 
opioid maintenance treatment (OMT) and to examine factors associated with convictions for 
DUI during treatment. 
DESIGN, SETTING AND PARTICIPANTS: Treatment data on all patients who started OMT 
in Norway between 1997 and 2003 (n = 3221) were cross-linked with national criminal records 
using unique person identifiers. Patients were followed over a 9-year period, before, during 
and in periods out of opioid maintenance treatment. 
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MEASUREMENTS: Data were formal charges leading to convictions recorded during four 
different time-periods: 3 years prior to application, waiting-list, in-treatment and in periods out 
of treatment. 
FINDINGS: During OMT, convictions for DUI were reduced by almost 40% compared with 
pre-application levels. The conviction rate for DUI for males in the pre-application period was 
9.59 per 100 person-years (PY) and for females, 3.44 per 100 PY. During OMT, rates of DUI 
convictions were reduced to 5.97 per 100 PY among men and to 1.09 per 100 PY among 
women. However, when estimating the effect of OMT on convictions for DUI, the interaction 
between gender and exposure to OMT was not statistically significant. Patients who remained 
in continuous treatment had fewer convictions for DUI during treatment compared with 
patients in discontinuous treatment. Compared with patients having no road traffic convictions 
during the pre-application period, patients with two or more pre-application convictions for 
DUI had higher odds [odds ratio (OR) = 3.69 (2.30-5.93)] for further convictions for DUI during 
OMT. 
CONCLUSION: In Norway, patients receiving opioid maintenance treatment (OMT) have 
reduced convictions for driving under the influence (DUI) compared with their pre-treatment 
levels. Being male and having a previous history of several convictions for DUI were found to 
be important risk factors for convictions for DUI during OMT. 
PMID: 23773400 [PubMed - indexed for MEDLINE] 
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101. Accid Anal Prev. 2013 Oct;59:118-24.  
A field test of substance use screening devices as part of routine drunk-driving spot 
detection operating procedures in South Africa. 
Matzopoulos R1, Lasarow A, Bowman B. 
This pilot study aimed to test four substance use screening devices developed in Germany 
under local South African conditions and assess their utility for detecting driving under the 
influence of drugs (DUID) as part of the standard roadblock operations of local law 
enforcement agencies. The devices were used to screen a sample of motorists in the 
Gauteng and Western Cape provinces. The motorists were diverted for screening at 
roadblocks at the discretion of the law enforcement agencies involved, as per their standard 
operating procedures. Fieldworkers also administered a questionnaire that described the 
screening procedure, as well as information about vehicles, demographic information about 
the motorists and their attitudes to the screening process during testing. Motorists tested 
positive for breath alcohol in 28% of the 261 cases tested. Oral fluid was screened for drugs 
as per the standard calibrated cut-offs of all four devices. There were 14 cases where the 
under-influence drivers tested positive for alcohol and drugs simultaneously, but 14% of the 
269 drivers drug-screened tested positive for drugs only. After alcohol, amphetamine, 
methamphetamine and cocaine were the most common drugs of impairment detected. The 
results suggest that under normal enforcement procedures only 76% of drivers impaired by 
alcohol and other drugs would have been detected. In more than 70% of cases the tests were 
administered within 5 min and this is likely to improve with more regular use. It was clear that 
the pilot screening process meets global testing standards. Although use of the screening 
devices alone would not serve as a basis for prosecution and provisions would need to be 
made for the confirmation of results through laboratory testing, rollout of this screening 
process would improve operational efficiency in at least two ways. Firstly, the accuracy of the 
tests will substantially decrease confirmatory test loads. Secondly, laboratory drug testing can 
be restricted to specific drugs rather than a full panel analysis, which will reduce testing costs 
significantly. 
PMID: 23770390 [PubMed - indexed for MEDLINE] 
Related citations 
 
102. Eval Rev. 2013 Feb;37(1):35-58.  
Drug use disorder (DUD) questionnaire: scale development and validation. 
Scherer M1, Furr-Holden CD, Voas RB. 
BACKGROUND: Despite the ample interest in the measurement of substance abuse and 
dependence, obtaining biological samples from participants as a means to validate a scale is 
considered time and cost intensive and is, subsequently, largely overlooked. 
OBJECTIVES: To report the psychometric properties of the drug use disorder (DUD) 
questionnaire including oral fluid and blood sample screening indicators measuring the three 
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most commonly used illicit substances--marijuana, cocaine, and extramedicinal painkillers. 
SUBJECTS: Participants were a subset (N = 2,702) of the 2007 U.S. National Roadside 
Survey that was administered to daytime and nighttime weekend drivers in the 48 contiguous 
states to examine the prevalence of substance use and misuse. 
MEASURES: Participants completed demographic and substance use questions as well as 
the DUD--a 12-item measure assessing substance abuse and dependence. Participants 
could potentially have completed the DUD three times for each of the three substances. 
Subscales of abuse and dependence were created using Diagnostic and Statistical Manual of 
Mental Disorders (Fourth Edition Text Revision [DSM-IV-TR]) criteria of these diagnoses. 
RESULTS: The DUD displayed adequate internal consistency on both subscales of 
substance abuse and dependence (Cronbach's α ranging from .71 to .84 and .8γ to .9β, 
respectively). The DUD also demonstrated construct validity in comparison to biological 
markers of each substance. 
CONCLUSIONS: The DUD is a biologically validated instrument that is both easy to utilize 
and may have valuable implications as a research tool among both clinical and nonclinical 
populations. 
PMID: 23711632 [PubMed - indexed for MEDLINE] 
Related citations 
 
103. J Safety Res. 2013 Jun;45:117-25.  
Race, gender, and risk perceptions of the legal consequences of drinking and driving. 
Sloan FA1, Chepke LM, Davis DV. 
INTRODUCTION: This study investigated whether subjective beliefs about the consequences 
of driving while intoxicated (DWI) differ by race/gender. 
METHOD: Beliefs affect driving behaviors and views of police/judicial fairness. The 
researchers compared risk perceptions of DWI using a survey of drinkers in eight cities in four 
states with actual arrest and conviction rates and fines from court data in the same cities. 
RESULTS: With state arrest data as a benchmark, Black males were overly pessimistic about 
being stopped, whether or not actual drinking occurred, and attributed higher jail penalties to 
DWI conviction. That Black males overestimated jail sentences incurred by the general 
population suggests that they did not attribute higher jail penalties to racial bias. Arrest data 
did not reveal disparities in judicial outcomes following DWI arrest. 
CONCLUSIONS: Blacks' subjective beliefs about DWI consequences may reflect social 
experiences, which are not jurisdiction- or crime-specific; this is a challenge to policymakers 
aiming to deter DWI by changing statutes and enforcement. 
IMPACT ON INDUSTRY: If perception of bias exists despite no actual bias, a change in 
enforcement policy would not be effective, but a public relations campaign would be helpful in 
realigning beliefs. 
PMID: 23708483 [PubMed - indexed for MEDLINE] PMCID: PMC3674875 Free PMC Article 
Related citations 
 
104. Traffic Inj Prev. 2013;14(5):443-52.  
Norwegian roadside survey of alcohol and drug use by drivers (2008-2009). 
Gjerde H1, Christophersen AS, Normann PT, Assum T, Oiestad EL, Mørland J. 
OBJECTIVE: To examine alcohol and drug use among random drivers in different regions of 
Norway by analyzing oral fluid, compare drivers in urban and rural areas, compare with 
results from the roadside survey in southeastern Norway in 2005-2006, and roughly estimate 
the prevalence of driving with blood drug concentrations above the new Norwegian legislative 
limits among random drivers. This roadside survey was part of the European DRUID (Driving 
Under the Influence of Drugs, Alcohol and Medicines) Project. 
METHODS: Drivers were selected for a voluntary and anonymous study using a stratified 
multistage cluster sampling procedure in collaboration with the Mobile Police Service. 
Samples of oral fluid were taken using the Statsure Saliva Sample (Statsure Diagnostic 
Systems, Framingham, MA), and the drivers' gender, age, and nationality were recorded. 
Samples of oral fluid were analyzed for alcohol or drugs, for a total 28 psychoactive 
substances. 
RESULTS: One hundred eighty-four roadside survey sessions were conducted and 10,004 
drivers were asked to participate. The refusal rate was 5.8 percent. Psychoactive substances 
were found in 4.8 percent of the 9410 oral fluid samples analyzed. Alcohol was detected in 
0.3 percent, medicinal drugs in 3.2 percent, and illegal drugs in 1.5 percent of the samples. 
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Illegal drugs were significantly more frequently detected in samples from southeastern 
Norway including the capital Oslo, whereas medicinal drugs were more frequently detected in 
samples from southeastern Norway excluding Oslo. Illegal drugs were significantly more 
frequently detected in samples from drivers in urban areas than in rural areas, though there 
were no significant differences for alcohol and medicinal drugs. Medicinal drugs were most 
commonly found in samples collected during the daytime on weekdays (3.8%), and illegal 
drugs were most commonly found in samples collected during late night on weekdays or 
weekends (2.8%-3.2%). The most commonly found substances were the sleeping agent 
zopiclone (1.4%), the main active substance in cannabis tetrahydrocannabinol (1.1%), and 
the sedative drug diazepam (0.7%). The prevalence of driving with drug concentrations above 
the Norwegian legislative limits for blood was estimated to be about 0.2 percent for alcohol, 
0.6 percent for illegal drugs, and about 1.3 percent for medicinal drugs. 
CONCLUSIONS: The incidence of drink driving was very low, though driving after using 
psychoactive illegal or medicinal drugs was more frequent. 
PMID: 23697895 [PubMed - indexed for MEDLINE] 
Related citations 
 
105. Traffic Inj Prev. 2013;14(5):453-60.  
Police documentation of alcohol involvement in hospitalized injured drivers. 
Brubacher JR1, Chan H, Fang M, Brown D, Purssell R. 
OBJECTIVE: Injured drivers with blood alcohol concentration (BAC) above the legal limit are 
rarely convicted of impaired driving. One explanation is that police may have difficulty 
recognizing alcohol intoxication in injured drivers. In this study, we compare police 
documentation of alcohol involvement with BAC measured on arrival at a hospital. Our 
objectives were to determine how often police document alcohol involvement in injured 
drivers with BAC ≥ 0.05 percent and identify factors that influence police documentation of 
alcohol involvement. 
METHODS: We included injured drivers (1999-2003) who were admitted to a British 
Columbia trauma center or treated in the Vancouver General Hospital emergency department. 
We used probabilistic linkage to obtain police collision reports. Police were considered to 
have indicated alcohol involvement if (1) police documented that alcohol contributed to the 
crash, (2) the driver received an administrative sanction for impaired driving, or (3) the driver 
was criminally convicted of impaired driving. The proportion of drivers for whom police 
indicated alcohol involvement was determined relative to age, gender, BAC levels, crash 
severity, and crash characteristics. Multivariate logistic regression was used to identify factors 
independently associated with police indication of alcohol involvement. 
RESULTS: Two thousand four hundred and ten injured drivers (73.5% male) were matched 
to a police report. Overall, 857 (γ5.6%) drivers tested positive for alcohol (BAC ≥ 0) and 
736/857 (85.9%) of alcohol-positive drivers had a BAC ≥ 0.05 percent (the legal limit in British 
Columbia). Of the 736 drivers with a BAC > 0.05 percent at time of admission, police 
indicated alcohol involvement in 530 (72.0%). The criminal code conviction rate for impaired 
driving was 4.7 percent for drivers with 0.08 percent ≤ BAC < 0.16 percent and 1γ.6 percent 
for drivers with BAC > 0.16 percent. The following factors were associated with higher odds of 
police indicating alcohol involvement: (1) increasing blood alcohol levels, (2) a prior record of 
impaired driving, (3) involvement in a single-vehicle crash, (4) involvement in a nighttime 
crash, and (5) traffic violations or unsafe driving actions recorded by police. 
CONCLUSIONS: Police recognized and documented alcohol involvement in 72 percent of 
injured drivers with BAC ≥ 0.05 percent. Police documentation of alcohol involvement was 
more common at higher BAC levels, in nighttime or single-vehicle crashes, for drivers who 
committed traffic violations or drove unsafely, and for drivers with a prior record of impaired 
driving. The low conviction rate of injured impaired drivers does not appear to be due to police 
inability to recognize alcohol involvement. 
PMID: 23683066 [PubMed - indexed for MEDLINE] 
Related citations 
 
106.Psychol Assess. 2013 Sep;25(3):780-95.  
The Subjective Effects of Alcohol Scale: development and psychometric evaluation of 
a novel assessment tool for measuring subjective response to alcohol. 
Morean ME1, Corbin WR, Treat TA. 
Three decades of research demonstrate that individual differences in subjective response 
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(SR) to acute alcohol effects predict heavy drinking and alcohol-related problems. However, 
the SR patterns conferring the greatest risk remain under debate. Morean and Corbin (2010) 
highlighted that extant SR measures commonly have limitations within the following areas: 
assessment of a comprehensive range of effects, assessment of effects over the complete 
course of a drinking episode, and/or psychometric validation. Furthermore, the consistent 
pairing of certain SR measures and theoretical models has made integration of findings 
difficult. To address these issues, we developed the Subjective Effects of Alcohol Scale 
(SEAS), a novel, psychometrically sound SR measure for use in alcohol administration 
studies. Pilot data ensured that the SEAS comprised a comprehensive range of effects that 
varied in terms of valence and arousal and were perceived as plausible effects of drinking. 
For validation purposes, the SEAS was included in a 2-site, placebo-controlled, alcohol 
administration study (N = 215). Exploratory and confirmatory factor analyses identified a 14-
item, 4-factor model categorizing effects into affective quadrants (high/low arousal positive; 
high/low arousal negative). SEAS scores evidenced the following: (a) scalar measurement 
invariance by limb of the blood alcohol curve (BAC) and beverage condition; (b) good internal 
consistency; (c) convergence/divergence with extant SR measures, alcohol expectancies, 
and alcohol use; and (d) concurrent/incremental utility in accounting for alcohol-related 
outcomes, highlighting the novel high arousal negative and low arousal. 
PMID: 23647036 [PubMed - indexed for MEDLINE] PMCID: PMC3822039 Free PMC Article 
Related citations 
 
107. Pediatr Emerg Care. 2013 May;29(5):673-84.  
Brief emergency department interventions for youth who use alcohol and other drugs: 
a systematic review. 
Newton AS1, Dong K, Mabood N, Ata N, Ali S, Gokiert R, Vandermeer B, Tjosvold L, Hartling 
L, Wild TC. 
OBJECTIVE: Brief intervention (BI) is recommended for use with youth who use alcohol and 
other drugs. Emergency departments (EDs) can provide BIs at a time directly linked to 
harmful and hazardous use. The objective of this systematic review was to determine the 
effectiveness of ED-based BIs. 
METHODS: We searched 14 electronic databases, a clinical trial registry, conference 
proceedings, and study references. We included randomized controlled trials with youth 21 
years or younger. Two reviewers independently selected studies and assessed 
methodological quality. One reviewer extracted and a second verified data. We summarized 
findings qualitatively. 
RESULTS: Two trials with low risk of bias, 2 trials with unclear risk of bias, and 5 trials with 
high risk of bias were included. Trials evaluated targeted BIs for alcohol-positive (n = 3) and 
alcohol/other drug-positive youth (n = 1) and universal BIs for youth reporting recent alcohol 
(n = 4) or cannabis use (n = 1). Few differences were found in favor of ED-based BIs, and 
variation in outcome measurement and poor study quality precluded firm conclusions for 
many comparisons. Universal and targeted BIs did not significantly reduce alcohol use more 
than other care. In one targeted BI trial with high risk of bias, motivational interviewing (MI) 
that involved parents reduced drinking quantity per occasion and high-volume alcohol use 
compared with MI that was delivered to youth only. Another trial with high risk of bias reported 
an increase in abstinence and reduction in physical altercations when youth received peer-
delivered universal MI for cannabis use. In 2 trials with unclear risk of bias, MI reduced 
drinking and driving and alcohol-related injuries after the ED visit. Computer-based MI 
delivered universally in 1 trial with low risk of bias reduced alcohol-related consequences 6 
months after the ED visit. 
CONCLUSIONS: Clear benefits of using ED-based BI to reduce alcohol and other drug use 
and associated injuries or high-risk behaviours remain inconclusive because of variation in 
assessing outcomes and poor study quality. 
PMID: 23640153 [PubMed - indexed for MEDLINE] 
Related citations 
 
108. J Forensic Leg Med. 2013 May;20(4):278-89.  
Concentrations of drugs determined in blood samples collected from suspected 
drugged drivers in England and Wales. 
Burch HJ1, Clarke EJ, Hubbard AM, Scott-Ham M. 
This communication reports the blood concentrations of alcohol and drugs from 376 cases of 
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alleged driving under the influence of drugs analysed at the Forensic Science Service Chorley 
and London laboratories between February 2010 and March 2011. The samples were 
analysed for alcohol, amphetamine, benzodiazepines, cocaine, MDMA, opiates, -
hydroxybutyrate (GHB), ketamine, methadone and methylmethcathinone (the 4-isomer of 
which is known as mephedrone). The results were interpreted with respect to the number and 
type of drugs of abuse detected and the concentrations measured. Alcohol was quantified in 
113 cases (30%), and of these a level in excess of the prescribed UK limit for driving of 
80 mg% was present in 90 cases. In 80 cases, only the concentration of alcohol was 
measured, the concentrations of both drugs and alcohol were measured in 33 cases. In the 
remaining 263 cases, only the concentrations of relevant drugs of abuse were measured. The 
most common drug of abuse quantified was cocaine which was detected in 92 cases, either 
as the active drug or as its major metabolite benzoylecgonine, followed by diazepam which 
was quantified in 76 cases. Concentrations of some new drugs, and drugs rarely reported in 
driving under the influence cases are also presented. 
PMID: 23622475 [PubMed - indexed for MEDLINE] 
Related citations 
 
109. J Epidemiol. 2013;23(3):195-204.  
Onset of a declining trend in fatal motor vehicle crashes involving drunk-driving in 
Japan. 
Nakahara S1, Katanoda K, Ichikawa M. 
BACKGROUND: In Japan, introduction of severe drunk-driving penalties and a lower blood 
alcohol concentration (BAC) limit in June 2002 was followed by a substantial reduction in fatal 
alcohol-related crashes. However, previous research suggests that this reduction started 
before the legal amendments. The causes of the decrease have not been studied in detail. 
METHODS: Monthly police data on fatal road traffic crashes from January 1995 to August 
2006 were analyzed using a joinpoint regression model to identify change-points in the trends 
of the proportion of drunk-driving among drivers primarily responsible for fatal crashes. We 
analyzed the data by BAC level (≥0.5 or <0.5 mg/ml), then conducted analyses stratified by 
vehicle type (car or motorcycle) and age group (<45 or ≥45 years) only for the proportion of 
those with a BAC of 0.5 mg/ml or higher. 
RESULTS: Among all drivers, the proportion of those with a BAC of 0.5 mg/ml or higher and 
those with a BAC greater than 0 but less than 0.5 mg/ml showed a change-point from 
increase to decrease in February 2000 and in May 2002, respectively. The proportion of 
those with a BAC of 0.5 mg/ml or higher showed a change-point from increase to decrease in 
October 1999 among car drivers and in April 2000 among drivers younger than 45 years. 
There was no change-point among motorcyclists. A change-point from no trend to a decrease 
in January 2002 was observed among those 45 years or older. 
CONCLUSIONS: The change-point identified around the end of 1999 to the start of 2000 
suggests that a high-profile fatal crash in November 1999, which drew media attention and 
provoked public debate, triggered subsequent changes in drunk-driving behavior. 
PMID: 23604061 [PubMed - indexed for MEDLINE] PMCID: PMC3700255 Free PMC Article 
Related citations 
 
110. Addiction. 2013 Aug;108(8):1428-38.  
Patterns of drug use in fatal crashes. 
Romano E1, Pollini RA. 
Erratum in 
   Addiction. 2013 Nov;108(11):2036. 
AIMS: To characterize drug prevalence among fatally injured drivers, identify significant 
associations (i.e. day of week, time of day, age, gender), and compare findings with those for 
alcohol. 
DESIGN: Descriptive and logistic mixed-model regression analyses of Fatality Analysis 
Reporting System data. 
SETTING: US states with drug test results for >80% of fatally injured drivers, 1998-2010. 
PARTICIPANTS: Drivers killed in single-vehicle crashes on public roads who died at the 
scene of the crash (n = 16 942). 
MEASUREMENTS: Drug test results, blood alcohol concentration (BAC), gender, age and 
day and time of crash. 
FINDINGS: Overall, 45.1% of fatally injured drivers tested positive for alcohol (39.9% 

http://www.ncbi.nlm.nih.gov/pubmed?linkname=pubmed_pubmed&from_uid=23622475
http://www.ncbi.nlm.nih.gov/pubmed/23604061
http://www.ncbi.nlm.nih.gov/pubmed/23604061
http://www.ncbi.nlm.nih.gov/pubmed?term=Nakahara%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25022191
http://www.ncbi.nlm.nih.gov/pubmed?term=Katanoda%20K%5BAuthor%5D&cauthor=true&cauthor_uid=25022191
http://www.ncbi.nlm.nih.gov/pubmed?term=Ichikawa%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25022191
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3700255/
http://www.ncbi.nlm.nih.gov/pubmed?linkname=pubmed_pubmed&from_uid=23604061
http://www.ncbi.nlm.nih.gov/pubmed/23600629
http://www.ncbi.nlm.nih.gov/pubmed?term=Romano%20E%5BAuthor%5D&cauthor=true&cauthor_uid=25022191
http://www.ncbi.nlm.nih.gov/pubmed?term=Pollini%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=25022191


NPOTM: Mental Health and Driving 2013-4 

 

 77 

BAC ≥ 0.08) and 25.9% for drugs. The most common drugs present were stimulants (7.2%) 
and cannabinols (7.1%), followed by 'other' drugs (4.1%), multiple drugs (4.1%), narcotics 
(2.1%) and depressants (1.5%). Drug-involved crashes occurred with relative uniformity 
throughout the day while alcohol-involved crashes were more common at night (P < 0.01). 
The odds of testing positive for drugs varied depending upon drug class, driver characteristics, 
time of day and the presence of alcohol. 
CONCLUSIONS: Fatal single-vehicle crashes involving drugs are less common than those 
involving alcohol and the characteristics of drug-involved crashes differ, depending upon drug 
class and whether alcohol is present. Concerns about drug-impaired driving should not 
detract from the current law enforcement focus on alcohol-impaired driving. 
Comment in 
   Commentary on Romano &amp; Pollini (2013): Stopping drug-impaired 

driving and alcohol-impaired driving--synergy, not competition. [Addiction. 2013] 
PMID: 23600629 [PubMed - indexed for MEDLINE] PMCID: PMC3710663 Free PMC Article 
Related citations 
 
111. Forensic Sci Int. 2013 May 10;228(1-3):15-20.  
The influence of stimulants on truck driver crash responsibility in fatal crashes. 
Gates J1, Dubois S, Mullen N, Weaver B, Bédard M. 
INTRODUCTION: Given the monotony and extended driving periods inherent in transport 
truck driving, drivers might rely on stimulants to sustain attention and combat fatigue. 
Research indicates that stimulant use improves some cognitive functions but impairs driving 
ability and is linked to crashes. The research on crash responsibility among stimulant-positive 
truck drivers is inconclusive due to small sample sizes and a lack of control over confounding 
variables. The present study investigated the influence of stimulants on unsafe driving actions 
(UDAs) in fatal crashes contained in the Fatality Analysis Reporting System (FARS) database. 
METHODS: Logistic regression was used to calculate the odds ratio of an UDA (cases 
committed an UDA; controls did not) by stimulant status (present; absent) while accounting 
for the influence of confounding variables (age, previous driving record, and other drug use). 
RESULTS: For all truck drivers, we found that 372 truck drivers tested stimulant-positive 
representing 0.57% of the entire truck driver sample and 3.7% of truck drivers who were 
actually tested for drug use. Stimulant-positive truck drivers had a greater proportion of 
driving record infractions and narcotic drug use compared to stimulant-negative truck drivers. 
The adjusted odds of committing an UDA were 78% greater for truck drivers who were 
stimulant-positive (OR: 1.78, 95% CI: 1.41-2.26) compared to truck drivers stimulant-negative. 
CONCLUSION: The results suggest stimulants are associated with crash responsibility and 
warrant further study into their impact on truck drivers. 
PMID: 23597733 [PubMed - indexed for MEDLINE] 
Related citations 
 
112. J Anal Toxicol. 2013 Jun;37(5):305-7.  
Field testing of the Alere DDS2 Mobile Test System for drugs in oral fluid. 
Moore C1, Kelley-Baker T, Lacey J. 
A preliminary field evaluation of a second-generation handheld oral fluid testing device, the 
Alere DDS2 Mobile Test System (DDS2), is described. As part of a larger study, drivers were 
randomly stopped at various locations across California (in 2012) and asked to submit 
voluntarily to a questionnaire regarding their drug and alcohol use, a breath alcohol test and 
collection of oral fluid with the Quantisal device. The Quantisal-collected oral fluid samples 
were sent for laboratory-based analyses. At one location, 50 drivers were asked to submit an 
additional oral fluid sample using the DDS2 collection device; these samples were analyzed 
by using the DDS2 mobile test system. Thirty-eight donors (76%) provided specimens that 
were successfully run on the mobile system; in 12 cases (24%), the device failed to provide a 
valid result. Thirty-two of the 38 collected samples were negative for all drugs; five were 
positive for tetrahydrocannabinol and one was positive for methamphetamine using the 
mobile device. These results corresponded exactly with the laboratory-based results from the 
Quantisal oral fluid collection. 
PMID: 23558436 [PubMed - indexed for MEDLINE] 
Related citations 
 
113. Addiction. 2013 Jun;108(6):1051-8.  
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Population drinking and drink driving in Norway and Sweden: an analysis of historical 
data 1957-89. 
Norström T1, Rossow I. 
AIM: Research suggests an association between population drinking and a large number of 
outcomes. However, driving while under the influence of alcohol (DWI) is conspicuously 
absent from this list of outcomes. The aim of this study was to estimate the relation between 
DWI and total consumption of alcohol on annual time-series data for Norway and Sweden. 
DESIGN, SETTING, AND MEASUREMENTS: For Norway, we used data on convictions for 
DWI per 100 000 inhabitants (aged 15-69 years). The DWI proxy for Sweden comprised the 
proportion (%) of all police-reported traffic accidents with personal injuries where the driver 
was under the influence of alcohol. Data on total alcohol sales in litres of pure alcohol per 
inhabitant (aged 15 years and older) were used as proxy for total alcohol consumption. We 
focused on the period 1957-89, during which the legislation concerning DWI remained 
unchanged in Norway as well as in Sweden. The statistical analyses were based on co-
integrated models. 
FINDINGS: The estimates of the association between DWI and per capita alcohol 
consumption were strongly significant in Norway as well as in Sweden. For Norway, the 
estimated elasticity equalled 2 (P < 0.001) and for Sweden 1.5 (P < 0.001). 
CONCLUSIONS: In Norway and Sweden, as total population level of alcohol consumption 
increases or decreases so does the incidence of driving while intoxicated. 
Comment in 
   Increased population drinking is not always associated with increased 

number of drink driving convictions. [Addiction. 2013] 
PMID: 23461568 [PubMed - indexed for MEDLINE] 
Related citations 
 
114. Clin Chem. 2013 Mar;59(3):519-26.  
Impact of prolonged cannabinoid excretion in chronic daily cannabis smokers' blood 
on per se drugged driving laws. 
Bergamaschi MM1, Karschner EL, Goodwin RS, Scheidweiler KB, Hirvonen J, Queiroz RH, 
Huestis MA. 
BACKGROUND: Cannabis is the illicit drug most frequently reported with impaired driving 
and motor vehicle accidents. Some "per se" laws make it illegal to drive with any amount of 
drug in the body, while others establish blood, saliva, or urine concentrations above which it is 
illegal to drive. The persistence of Δ(9)-tetrahydrocannabinol (THC) in chronic daily cannabis 
smokers' blood is unknown. 
METHODS: Thirty male chronic daily cannabis smokers resided on a secure research unit for 
up to 33 days, with daily blood collection. Samples were processed in an ice bath during 
sample preparation to minimize cannabinoid adsorption onto precipitant material. We 
quantified THC by 2-dimensional GC-MS. 
RESULTS: Of the 30 participants, 27 were THC-positive on admission, with a median (range) 
concentration of 1.4 μg/L (0.γ-6.3). THC decreased gradually; only 1 of 11 participants was 
negative at 26 days, 2 of 5 remained THC-positive (0.γ μg/L) for γ0 days, and 5.0% of 
participants had THC ≥ 1.0 μg/L for 1β days. Median 11-hydroxy-THC concentrations were 
1.1 μg/L on admission, with no results ≥ 1.0 μg/L β4 h later. 11-Nor-9-carboxy-THC 
(THCCOOH) detection rates were 96.7% on admission, decreasing slowly to 95.7% and 
85.7% on days 8 and 22, respectively; 4 of 5 participants remained THCCOOH positive (0.6-
β.7 μg/L) after γ0 days, and 1 remained positive on discharge at γγ days. 
CONCLUSIONS: Cannabinoids can be detected in blood of chronic daily cannabis smokers 
during a month of sustained abstinence. This is consistent with the time course of persisting 
neurocognitive impairment reported in recent studies. 
PMID: 23449702 [PubMed - indexed for MEDLINE] PMCID: PMC3717350 Free PMC Article 
Related citations 
 
115. Traffic Inj Prev. 2013;14(3):215-29.  
Washington State's alcohol ignition interlock law: effects on recidivism among first-
time DUI offenders. 
McCartt AT1, Leaf WA, Farmer CM, Eichelberger AH. 
OBJECTIVE: To examine the effects of changes to Washington State's ignition interlock 
laws: moving issuance of interlock orders from courts to the driver licensing department in 
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July 2003 and extending the interlock order requirement to first-time offenders with blood 
alcohol concentrations (BACs) below 0.15 percent ("first simple driving under the influence 
[DUI]") in June 2004. 
METHOD: Trends in conviction types, interlock installation rates, and 2-year cumulative 
recidivism rates were examined for first-time convictions (simple, high-BAC, test refusal DUI; 
deferred prosecution; alcohol-related negligent driving) stemming from DUI arrests between 
January 1999 and June 2006. Regression analyses examined recidivism effects of the law 
changes and interlock installation rates. To examine general deterrent effects, trends in 
single-vehicle late-night crashes in Washington were compared with trends in California and 
Oregon. 
RESULTS: After the 2004 law change, the proportion of simple DUIs declined somewhat, 
though the proportion of negligent driving convictions (no interlock order requirement) 
continued an upward trend. Interlock installation rates for first simple DUIs were 3 to 6 
percent in the year before the law change and one third after. Recidivism declined by an 
estimated 12 percent (e.g., expected 10.6% without law change vs. 9.3% among offenders 
arrested between April and June 2006, the last study quarter) among first simple DUI 
offenders and an estimated 11 percent (expected 10.2% vs. 9.1%) among all first-time 
offenders. There was an estimated 0.06 percentage point decrease in the recidivism rate for 
each percentage point increase in the proportion of first simple DUI offenders with interlocks. 
If installation rates had been 100 vs. 34 percent for first simple DUI offenders arrested 
between April and June 2006, and if the linear relationship between rates of recidivism and 
installations continued, recidivism could have been reduced from 9.3 to 5.3 percent. With 
installation rates of 100 vs. 24 percent for all first offenders, their recidivism rate could have 
fallen from 9.1 to 3.2 percent. Although installation rates increased somewhat after the 2003 
law change, recidivism rates were not significantly affected, perhaps due to the short follow-
up period before the 2004 law change. The 2004 law change was associated with an 8.3 
percent reduction in single-vehicle late-night crash risk. 
CONCLUSIONS: Mandating interlock orders for all first DUI convictions was associated with 
reductions in recidivism, even with low interlock use rates, and reductions in crashes. 
Additional gains are likely achievable with higher rates. Jurisdictions should seek to increase 
use rates and reconsider permitting reductions in DUI charges to other traffic offenses without 
interlock order requirements. 
PMID: 23441939 [PubMed - indexed for MEDLINE] 
Related citations 
 
116. J Anal Toxicol. 2013 Apr;37(3):152-8.  
Influence of ethanol on the pharmacokinetic properties of Δ9-tetrahydrocannabinol in 
oral fluid. 
Toennes SW1, Schneider K, Wunder C, Kauert GF, Moeller MR, Theunissen EL, Ramaekers 
JG. 
Oral fluid (OF) tests aid in identifying drivers under the influence of drugs. In this study, 17 
heavy cannabis users consumed alcohol to achieve steady blood alcohol concentrations of 0 
to 0.7 g/L and smoked cannabis 3 h afterward. OF samples were obtained before and up to 4 
h after smoking and on-site tests were performed (Dräger DrugTest 5000 and Securetec 
DrugWipe 5+). Maximum concentrations of tetrahydrocannabinol (THC) immediately after 
smoking (up to 44,412 ng/g) were below 4,300 (median 377) ng/g 1 h after smoking and less 
than 312 (median 88) ng/g 3 h later with 5 of 49 samples negative, suggesting that recent 
cannabis use might occasionally not be detectable. An influence of alcohol was not observed. 
Drinking 300 mL variably influenced THC concentrations (median only -29.6%), which 
suggests that drinking does not markedly affect on-site test performance. Many (92%) Dräger 
tests performed 4 h after smoking were still positive, indicating sufficient sensitivity for recent 
cannabis use. Differences in the results of a roadside study with DrugTest 5000 (sensitivity 
84.8%, specificity 96.0%, accuracy 84.3%) could be explained by a higher number of true 
negatives, differences between OF and serum and differences between occasional and 
chronic users. 
PMID: 23429905 [PubMed - indexed for MEDLINE] 
Related citations 
 
117. Rev Bras Psiquiatr. 2012 Oct;34(3):314-20. 
Psychiatric disorders among individuals who drive after the recent use of alcohol and 
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drugs. 
Faller S1, Webster JM, Leukefeld CG, Bumaguin DB, Duarte Pdo C, De Boni R, Pechansky F. 
INTRODUCTION: This cross-sectional study assessed the prevalence of psychiatric 
disorders among drivers , as well as the association between recent alcohol and drug use 
and psychiatric diagnoses using telephone interviews. 
METHODS: Drivers (n = 1,134) included in a roadside survey from 25 Brazilian state capitals 
were given a breathalyzer test, and their saliva was tested for psychoactive drugs. A 
telephone interview was conducted to perform psychiatric disorder evaluations using the MINI. 
This association was analyzed with a Poisson regression model. 
RESULTS: The prevalence of any psychiatric disorder was 40.5% among drivers with recent 
alcohol or drug use, compared with 12.9% among the other drivers. Alcohol/drug-positive 
drivers reported a higher prevalence of depression (19.4%), mania (6.5%), hypomania (5.4%), 
post-traumatic stress disorder (8.6%), antisocial personality (7.8%), and substance/alcohol 
abuse or dependence (48.1%) compared with other drivers (3.5, 2.5, 2.1, 0.5, 1.3 and 18.3% 
[p < 0.001], respectively). Drivers with recent alcohol or drug use were 2.5 times more likely to 
have a psychiatric diagnosis (CI: 1.8-3.6, p < 0.001). 
DISCUSSION: This is the first study in a low-/middle-income country to evaluate psychiatric 
disorders in drivers with recent alcohol or drug using telephone interviews. Psychiatric 
disorders were found to be associated with drug and alcohol use. This type of epidemiological 
information for curtailing related driving problems, as these psychiatric conditions are 
diagnosable. 
FINAL REMARKS: The results of this study can aid in the design of interventions, treatment 
programs and focused psychiatric evaluations, both in Brazil and abroad. 
PMID: 23429777 [PubMed - indexed for MEDLINE] Free full text 
Related citations 
 
118. J Clin Psychopharmacol. 2013 Apr;33(2):248-52. 
Amphetamine abuse in Sweden: subject demographics, changes in blood 
concentrations over time, and the types of coingested substances. 
Jones AW1, Holmgren A. 
Amphetamine is a major drug of abuse in Sweden and in the other Nordic countries. The 
demographics of amphetamine abusers in Sweden and the concentrations of this stimulant in 
blood are reported for 10 years of forensic blood samples (2001-2010). Using a forensic 
toxicology database (TOXBASE), we studied 1183 amphetamine-related deaths, 20,452 
users of illicit drugs, and 47,366 people arrested for driving under the influence of drugs 
(DUID). Most amphetamine abusers were male (82%-87%), and their average age was 33 to 
39 years with males being 2 to 3 years older than females (P < 0.001). Mean (median) 
concentrations of amphetamine in blood were 1.25 (0.40) mg/L in autopsy cases, 0.61 (0.40) 
mg/L in users of illicit drugs, and 0.76 (0.58) mg/L in DUID suspects. Median concentration in 
DUID suspects was significantly higher than in the other forensic materials (P < 0.001). 
Women also had higher median concentrations of amphetamine in blood than male abusers 
of this central stimulant (P < 0.001). The major coingested drugs were benzodiazepines 
(41%), cannabis (26%), opiates (21%), and alcohol (18%) in autopsy cases. Polydrug use 
was less common in DUID suspects and users of illicit drugs, although benzodiazepines 
(13%), tetrahydrocannabinol (12%), and opiates (5%) were often identified along with 
amphetamine. Because median concentration of amphetamine was higher in living subjects 
(DUID suspects) compared with amphetamine-related deaths, this points toward toxicity of 
coingested drugs or adverse drug-drug interaction as being responsible for death. 
PMID: 23422398 [PubMed - indexed for MEDLINE] 
Related citations 
 
119. Accid Anal Prev. 2013 Apr;53:112-20.  
Effects of admission and treatment strategies of DWI courts on offender outcomes. 
Sloan FA1, Chepke LM, Davis DV, Acquah K, Zold-Kilbourn P. 
PURPOSE: The purpose of this study is to classify DWI courts on the basis of the mix of 
difficult cases participating in the court (casemix severity) and the amount of involvement 
between the court and participant (service intensity). Using our classification typology, we 
assessed how casemix severity and service intensity are associated with program outcomes. 
We expected that holding other factors constant, greater service intensity would improve 
program outcomes while a relatively severe casemix would result in worse program outcomes. 
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METHODS: The study used data from 8 DWI courts, 7 from Michigan and 1 from North 
Carolina. Using a 2-way classification system based on court casemix severity and program 
intensity, we selected participants in 1 of the courts, and alternatively 2 courts as reference 
groups. Reference group courts had relatively severe casemixes and high service intensity. 
We used propensity score matching to match participants in the other courts to participants in 
the reference group court programs. Program outcome measures were the probabilities of 
participants': failing to complete the court's program; increasing educational attainment; 
participants improving employment from time of program enrollment; and re-arrest. 
RESULTS: For most outcomes, our main finding was that higher service intensity is 
associated with better outcomes for court participants, as anticipated, but a court's casemix 
severity was unrelated to study outcomes. 
CONCLUSIONS: Our results imply that devoting more resources to increasing duration of 
treatment is productive in terms of better outcomes, irrespective of the mix of participants in 
the court's program. 
PMID: 23416679 [PubMed - indexed for MEDLINE] PMCID: PMC3632097 Free PMC Article 
Related citations 
 
120. Drug Alcohol Depend. 2013 Sep 1;132(1-2):69-73.  
Alcohol and drug use among young adults driving to a drinking location. 
Voas RB1, Johnson MB, Miller BA. 
BACKGROUND: Clubs that feature electronic music dance events (EMDEs) draw young 
adults aged 18-34 who are at high-risk for alcohol-related crashes to locations where alcohol 
sales are the principal source of revenue. Up to 30% of these attendees may also use drugs. 
This provides an important context in which to study driving arrangements that reflect concern 
with impaired driving. We explored whether drivers were using less alcohol and fewer drugs 
at exit than their passengers were and whether a driver for the group ever changed after 
consuming too much during the evening. 
METHODS: Using biological measures of alcohol consumption (breath tests) and drug use 
(oral fluid tests), 175 drivers and 272 passengers were surveyed among young adults arriving 
at and departing from EMDEs in San Francisco. 
RESULTS: Upon exit from the drinking locations, only 20% of the drivers, compared to 47% 
of the passengers, had a high breath alcohol concentration (defined as a BrAC of .05 g/dL or 
greater). Further, there was evidence that drivers with high BrACs switched to passenger 
status on exit and former passengers with lower BrACs replaced those drivers. However, 
there were no differences in the prevalence of drug use among drivers and passengers. 
CONCLUSIONS: These findings suggest that the effort by young adult drivers to avoid 
alcohol-impaired driving appears to be reducing the number of drivers with high BrACs 
returning from drinking locations, such as EMDEs, by about one third. However, there is no 
similar pattern for drugged driving. 
PMID: 23415848 [PubMed - indexed for MEDLINE] PMCID: PMC3745512 Free PMC Article 
Related citations 
 
121. J Stud Alcohol Drugs. 2013 Mar;74(2):205-11. 
Instigating bystander intervention in the prevention of alcohol-impaired driving: 
analysis of data regarding mass media campaigns. 
Guerette RT1, Flexon JL, Marquez C. 
OBJECTIVE: Research in the area of bystander intervention in the prevention of alcohol-
impaired driving (AID) has mostly focused on the influence of existing factors (such as status 
or relationships) on the likelihood of intervening and has relied mostly on samples of college-
age students. It remains unknown whether exposure to external stimuli, such as that of mass 
media marketing, has the ability to influence bystander intervention and whether differential 
tendencies to intervene hold true for the larger population. This study sought to explore the 
influence of external stimuli, in the form of mass media AID prevention messaging, on 
tendencies of bystander intervention and to determine other factors predictive of bystander 
intervention. 
METHOD: The study relied on national, nonprobability survey data of mostly non-college-age 
respondents collected to assess anti-AID media campaigns. Analyses entailed a series of 
ordinary least squares and binary logistic regression models. 
RESULTS: Exposure to an AID media prevention campaign was not significantly related to 
individual concern over AID in the community or whether a bystander intervened to prevent 
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an incident of AID. Seventy-six percent of respondents reported exposure to AID media 
prevention campaigns, whereas slightly more than 40% reported actually intervening to 
prevent an AID incident. Intervening bystanders had greater odds of being female and non-
White and of perceiving the legal consequences of AID as being certain and severe. These 
factors, however, were mediated by respondent concern regarding the seriousness of the AID 
problem in their community. 
CONCLUSIONS: Findings suggest that AID media-based prevention messaging works best 
among those in the population who view AID as a serious problem in their community. 
PMID: 23384368 [PubMed - indexed for MEDLINE] 
Related citations 
 
122. Addict Behav. 2013 Apr;38(4):1944-51.  
Self-estimation of blood alcohol concentration: a review. 
Aston ER1, Liguori A. 
This article reviews the history of blood alcohol concentration (BAC) estimation training, which 
trains drinkers to discriminate distinct BAC levels and thus avoid excessive alcohol 
consumption. BAC estimation training typically combines education concerning alcohol 
metabolism with attention to subjective internal cues associated with specific concentrations. 
Estimation training was originally conceived as a component of controlled drinking programs. 
However, dependent drinkers were unsuccessful in BAC estimation, likely due to extreme 
tolerance. In contrast, moderate drinkers successfully acquired this ability. A subsequent line 
of research translated laboratory estimation studies to naturalistic settings by studying large 
samples of drinkers in their preferred drinking environments. Thus far, naturalistic studies 
have provided mixed results regarding the most effective form of BAC feedback. BAC 
estimation training is important because it imparts an ability to perceive individualized 
impairment that may be present below the legal limit for driving. Consequently, the training 
can be a useful component for moderate drinkers in drunk driving prevention programs. 
PMID: 23380489 [PubMed - indexed for MEDLINE] PMCID: PMC3592207 Free PMC Article 
Related citations 
 
123.  J Anal Toxicol. 2013 Apr;37(3):135-46.  
Analysis of synthetic cathinones commonly found in bath salts in human performance 
and postmortem toxicology: method development, drug distribution and interpretation 
of results. 
Marinetti LJ1, Antonides HM. 
To date, the Toxicology Section of the Montgomery County Coroner's Office/Miami Valley 
Regional Crime Laboratory has identified six synthetic cathinones, commonly found in bath 
salt products, in 43 cases. Thirty-two cases will be reviewed here, including all of the 
postmortem cases, all of the human performance cases that had blood specimens submitted, 
and one urine-only human performance case. The following compounds have been 
confirmed: 3,4-methylenedioxypyrovalerone (MDPV), 3,4-methylenedioxymethcathinone 
(methylone), pyrovalerone, pentylone, alpha-pyrrolidinopentiophenone (alpha-PVP) and 
methedrone. The method also screens for mephedrone, butylone and 3-fluoromethcathinone. 
Case demographics show 42 white males and females ranging in age from 19 to 53 years. 
The remaining case was that of a 34-year-old Hispanic male. The 43 cases represent 17 
driving under the influence, two domestic violence, four suicides, 12 overdoses, six accidents, 
one drug-facilitated assault and one homicide. Data will be presented on the distribution of 
some of these cathinones in various matrices. After review, blood concentration does not 
appear to predict outcome regarding fatalities or impairment. The highest MDPV 
concentration occurred in a suicide by hanging and the highest methylone concentration was 
in a driver. The confirmation method is a liquid-liquid extraction with detection by liquid 
chromatography triple quadrupole mass spectrometry using electrospray ionization in multiple 
reaction monitoring mode. 
PMID: 23361867 [PubMed - indexed for MEDLINE] 
Related citations 
 
124. J Anal Toxicol. 2013 Mar;37(2):74-82.  
Mephedrone (methylmethcathinone) in toxicology casework: a Northern Ireland 
perspective. 
Cosbey SH1, Peters KL, Quinn A, Bentley A. 
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Mephedrone (4-methylmethcathinone) is the beta-keto analogue of 4-
methylmethylamphetamine. Before its control in April 2010, it became popular as a legal high 
in the United Kingdom, displacing methylenedioxymethylamphetamine as the stimulant drug 
of choice. The drug has stimulant and psychoactive properties, and therefore has forensic 
significance in criminal and morbid toxicology. The purpose of this study was to survey 
casework involving the drug (impaired driving and sudden death). The cases were received in 
the laboratory for analysis between late 2009 and the end of 2010. Analysis of blood samples 
for mephedrone was conducted by liquid chromatography-mass spectrometry (LC-MS). 
Routine screening for alcohol and a range of other pharmaceuticals and drugs of abuse was 
conducted using a combination of enzyme-linked immunoassay, gas chromatography (GC) 
headspace, GC-MS and high-performance liquid chromatography with diode array detection. 
Mephedrone was detected in a total of 12 fatal cases. Most of these cases involved death by 
mechanical means; in two cases, death was attributed directly to mephedrone intoxication 
(blood concentrations of 2.1 and 1.94 mg/L). Mephedrone was detected in a total of 32 
impaired driving cases. Blood concentrations ranged up to 0.74 mg/L (mean 0.21, median 
0.10). The casework evidence in this study indicated that recreational use of the drug can 
produce to blood levels as high as 0.74 mg/L, although the most common value encountered 
is likely to lie between 0.2 and 0.3 mg/L. 
PMID: 23354334 [PubMed - indexed for MEDLINE] 
Related citations 
 
125. Value Health. 2013 Jan-Feb;16(1):23-30.  
Cost-effectiveness of interventions for reducing road traffic injuries related to driving 
under the influence of alcohol. 
Ditsuwan V1, Lennert Veerman J, Bertram M, Vos T. 
OBJECTIVE: To determine the cost-effectiveness of interventions to reduce road traffic 
injuries caused by driving under the influence of alcohol in Thailand. 
METHODS: We used generalized cost-effectiveness analysis and included costs from a 
health sector perspective. The model considered road traffic crash victims who were injured, 
disabled, or died. We obtained proportions of alcohol-related crashes from the Thai Injury 
Surveillance system. Intervention effectiveness was derived from published reviews and a 
study in one province of Thailand. Random breath testing, selective breath testing, and mass 
media campaigns, both current and intervention scenarios, were compared with a "do-
nothing" scenario. We calculated intervention costs and cost offsets of prevented treatment 
costs in 2004 Thai baht (US $1 = 41 baht) and measured benefits in terms of disability-
adjusted life-years averted. Interventions with incremental cost-effectiveness ratios below 
110,000 Thai baht (1×gross domestic product per capita) per disability-adjusted life-year (US 
$2,680) were considered very cost-effective. 
RESULTS: Compared with doing nothing, mass media campaigns, random breath testing, 
and selective breath testing are all cost saving. When averted treatment costs are ignored 
and only intervention costs are included, all three interventions are very cost-effective, with 
incremental cost-effectiveness ratios of 10,300, 14,300 and 13,000 baht/disability-adjusted 
life-year, respectively. The current mix of mass media campaigns and sobriety checkpoints is 
therefore also cost-effective, but underinvestment in checkpoints limits its overall effect. 
CONCLUSIONS: A greater intensity of conducting sobriety checkpoints in Thailand is 
recommended to complement the investment in mass media campaigns. Together these 
interventions have the potential to reduce the burden of alcohol-related road traffic injuries by 
24%. 
PMID: 23337212 [PubMed - indexed for MEDLINE] 
Related citations 
 
126. Forensic Sci Int. 2013 Mar 10;226(1-3):146-51.  
Prevalence and blood concentrations of desoxypipradrol (2-DPMP) in drivers 
suspected of driving under the influence of drugs and in post-mortem cases. 
Kriikku P1, Wilhelm L, Rintatalo J, Hurme J, Kramer J, Ojanperä I. 
The aim of this study was to assess the incidence of the use of desoxypipradrol (2-DPMP) 
among drivers apprehended on suspicion of driving under the influence of drugs (DUID) and 
the prevalence of the drug in post-mortem cases in Finland. Serum samples from drivers 
apprehended on suspicion of DUID and blood samples from post-mortem cases in Finland 
between October 2010 and May 2012 were analysed for the presence of desoxypipradrol. All 
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samples were analysed for desoxypipradrol by mass spectrometric methods following 
comprehensive drug screening. Psychomotor performance of subjects was assessed by a 
clinician. There were 106 positive desoxypipradrol samples from apprehended drivers (1.7% 
of all confirmed DUID cases) in the study period. In most cases amphetamine and/or 
benzodiazepines were also present. The median (range) desoxypipradrol concentration was 
0.073 mg/L (0.006-0.890 mg/L). The presence of other psychoactive drugs confounded 
assessment of the effect of desoxypipradrol on psychomotor performance except for one 
case in which it was the only drug present at pharmacologically active levels. Desoxypipradrol 
was found in 5 autopsy cases (0.05% of the investigated cases) and thought to contribute to 
death in two of these. Even though there are few data available on the pharmacology of 
desoxypipradrol, based on our findings, and the growing number of users, it is reasonable to 
assume that desoxypipradrol - a long-acting psychostimulant with dangerous side effects has 
an increasing detrimental impact on traffic safety in Finland. However, it was only rarely found 
to be the cause of death in post-mortem cases. 
PMID: 23333504 [PubMed - indexed for MEDLINE] 
Related citations 
 
127. Accid Anal Prev. 2013 Dec;61:54-62.  
Reaction times of young alcohol-impaired drivers. 
Christoforou Z1, Karlaftis MG, Yannis G. 
Young individuals who drive under the influence of alcohol have a higher relative risk of crash 
involvement; as such, the literature has extensively investigated the factors affecting such 
involvement through both post-accident surveys and simulator experiments. The effects of 
differentiated breath alcohol concentrations (BrAC) on young driver behavior, however, have 
been largely unaddressed, mainly as a result of the difficulty in collecting the necessary data. 
We explore young driver behavior under the influence of alcohol using a driving simulator 
experiment where 49 participants were subjected to a common pre-defined dose of alcohol 
consumption. Comparing reaction times before and after consumption allows for interesting 
insights and suggestions regarding policy interventions. As expected, the results indicate that 
increased reaction times before consuming alcohol strongly affect post-consumption reaction 
times, while increased BrAC levels prolong reaction times; a 10% increase in BrAC levels 
results in a 2% increase in reaction time. Interestingly, individuals with faster alcohol 
absorption times perform better regardless of absolute BrAC level, while recent meals lead to 
higher reaction times and regular exercising to lower. 
PMID: 23332180 [PubMed - indexed for MEDLINE] 
Related citations 
 
128. J Drug Educ. 2013;43(2):183-201. 
Drugged driving: increased traffic risks involving licit and illicit substances. 
Pilkinton MW, Robertson A, McCluskey DL. 
Driving under the influence of drugs poses risks for traffic safety. Most research attention has 
been focused on the most prevalent drugs of abuse, such as alcohol, illegal drugs, and 
prescription drugs with high abuse potential. The objectives of this study were to determine 
the types of drugs used by convicted DUI offenders on the day of their arrest, prevalence of 
poly-substance use, and offender characteristics associated with different drug use patterns. 
Data were collected from 6,339 individuals enrolled in the court-mandated Mississippi Alcohol 
Safety Education Program. After alcohol, cannabis was the most frequently used substance, 
followed by sedative medications and prescription analgesics. Among poly-substance users, 
78.4% reported combining alcohol with other drugs. Findings could be used to inform public 
education campaigns, law enforcement training, and highway safety policies about the 
prevalence of combining alcohol with other drugs, as well as how poly-substance use further 
impairs traffic-related risks. 
PMID: 25068170 [PubMed - indexed for MEDLINE] 
Related citations 
 
129. Drug Alcohol Depend. 2013 Jun 1;130(1-3):215-21.  
Drinking drivers and drug use on weekend nights in the United States. 
Voas RB1, Lacey JH, Jones K, Scherer M, Compton R. 
BACKGROUND: Studies of drinking drivers in alcohol-related crashes have shown that high 
breath-alcohol concentrations (BrACs) are associated with illegal drug use. Until the 2007 
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National Roadside Survey (NRS), the prevalence of drugs among drinking drivers on U.S. 
roads was unknown. Using NRS data, we explore how many drivers with positive BrACs may 
also be using drugs and their significance to current drinking-driving enforcement procedures. 
METHODS: Based on a stratified, random sample covering the 48 U.S. contiguous states, we 
conducted surveys on weekend nights from July-November 2007. Of the 8384 eligible 
motorists contacted, 85.4% provided a breath sample; 70.0%, an oral fluid sample; and 
39.1%, a blood sample. We conducted regression analyses on 5912 participants with a 
breath test and an oral fluid or blood test. The dependent variables of interest were illegal 
drugs (cocaine, cannabinoids, street drugs, street amphetamines, and opiates) and medicinal 
drugs (prescription and over-the-counter). 
RESULTS: 10.5% of nondrinking drivers were using illegal drugs, and 26 to 33% of drivers 
with illegal BrACs (≥ 0.08 g/dL) were using illegal drugs. Medicinal drug use was more 
common among nondrinking drivers (4.0%) than among drivers with illegal BrACs (2.4%). 
CONCLUSIONS: The significant relationship between an illegal BrAC and the prevalence of 
an illegal drug suggests as many as 350,000 illegal drug-using drivers are arrested each year 
for DWI by U.S. alcohol-impaired driving enforcement. These drug-using drivers need to be 
identified and appropriate sanctions/treatment programs implemented for them in efforts to 
extend per se laws to unapprehended drug users. 
PMID: 23265090 [PubMed - indexed for MEDLINE] PMCID: PMC3644385 Free PMC Article 
Related citations 
 
130. J Psychopharmacol. 2013 Mar;27(3):276-81.  
Concentrations of alprazolam in blood from impaired drivers and forensic autopsies 
were not much different but showed a high prevalence of co-ingested illicit drugs. 
Jones AW1, Holmgren A. 
Alprazolam is a benzodiazepine anxiolytic widely prescribed for treatment of panic-disorder 
and social phobias, although this medication is also subject to abuse. In this paper, the 
concentrations of alprazolam in venous blood samples from impaired drivers were compared 
with femoral blood samples from forensic autopsies classified as intoxication or other causes 
of death (e.g. natural, trauma). After liquid-liquid extraction (n-butyl acetate) alprazolam was 
determined in blood by capillary gas chromatography with a nitrogen-phosphorous detector. 
The mean (median) and range of alprazolam concentrations in blood from impaired drivers (n 
= 773) were 0.08 mg/L (0.05 mg/L) and 0.02-3.9 mg/L, respectively. Many traffic offenders 
had co-ingested ethanol (13%), amphetamine (46%), cannabis (32%), or heroin (14%), as 
well as other drugs. In deaths attributed to drug intoxication, the mean (median) and range of 
alprazolam concentrations in blood (n = 438) were 0.10 mg/L (0.06 mg/L) and 0.02-1.6 mg/L, 
respectively, which were not much different from other causes of death (n = 278); 0.08 mg/L 
(0.05 mg/L) and 0.02-0.9 mg/L. Median concentrations of alprazolam in blood from living and 
deceased persons did not seem to depend on the number of co-ingested substances. The 
result of this pharmacoepidemiological study suggests that alprazolam is a fairly innocent 
drug when used as monotherapy, but toxicity problems arise when co-ingested with illicit 
drugs and/or psychoactive medication. 
PMID: 23257168 [PubMed - indexed for MEDLINE] 
Related citations 
 
131. Accid Anal Prev. 2013 Mar;51:150-5.  
Impulsivity, risky behaviors and accidents in alcohol-dependent patients. 
Jakubczyk A1, Klimkiewicz A, Wnorowska A, Mika K, Bugaj M, Podgórska A, Barry K, Blow 
FC, Brower KJ, Wojnar M. 
Impulsivity and alcohol drinking are both considered as important predictors of unintentional 
as well as intentional injuries. However, relationships of impulsivity with risky behaviors and a 
history of accidents have not been investigated in alcohol dependence. The aim of this study 
was to analyze relationships between the frequency of risky behaviors and level of behavioral 
as well as cognitive impulsivity in alcohol-dependent patients. By means of Barratt's 
Impulsiveness Scale (BIS) and stop-signal task, the levels of cognitive and behavioral 
impulsivity among 304 alcohol-dependent patients were measured. Also, patients were asked 
to answer questions from the Short Inventory of Problems applying to risky behaviors and 
accidents after alcohol drinking. In addition participants completed a questionnaire to assess 
frequency of other behaviors from the analyzed spectrum (use of other drugs, driving or 
aggressive behavior after alcohol drinking). The statistical analysis revealed a significant 
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association between impulsivity and frequency of risky behaviors in alcohol-dependent 
patients. Individuals with higher scores in BIS behaved more frequently in a risky way and 
had significantly more accidents after alcohol drinking. The association with risky behaviors 
was strongest for non-planning and attentional impulsivity subscales, whereas frequency of 
accidents was particularly associated with motor impulsivity. A multivariate analysis revealed 
that impulsivity was the most important predictor of risky behaviors, but did not significantly 
predict a history of accidents. Our study confirms that impulsivity is an important correlate of 
risky behaviors in alcohol-dependent individuals, along with global psychopathology and 
severity of alcohol dependence. 
PMID: 23246707 [PubMed - indexed for MEDLINE] PMCID: PMC3563350 Free PMC Article 
Related citations 
 
132. J Stud Alcohol Drugs. 2013 Jan;74(1):114-9. 
Alcohol use and drunk driving: the modifying effect of impulsivity. 
Moan IS1, Norström T, Storvoll EE. 
OBJECTIVE: The aim of this study was twofold: (a) to examine how an increase in the 
frequency of heavy drinking episodes affects the incidence of drunk driving and (b) to 
examine whether the effect of alcohol use on drunk driving is contingent on impulsivity. 
METHOD: Two waves of the Young in Norway Longitudinal Study were applied (N = 2,603; 
response rate: 67%), when the respondents were on average 17 (1994) and 28 (2005) years 
of age. Measurements consisted of self-reported heavy episodic drinking, drunk driving, and 
impulsivity. 
RESULTS: The first difference method was applied to estimate the association between 
heavy episodic drinking and drunk driving. This means that changes in the frequency of drunk 
driving were regressed on changes in the frequency of drinking. In this way, the effects of 
time-invariant confounders were eliminated. The results showed that every additional episode 
of heavy drinking was associated with a 2.6% increase in the frequency of drunk driving. The 
increase for males was significantly higher than among females. The analyses supported the 
hypothesis that impulsivity modifies the association between alcohol use and drunk driving. 
CONCLUSIONS: The association between drinking and drunk driving is significantly stronger 
among those with a high score on impulsivity compared with those who have a low score. 
PMID: 23200156 [PubMed - indexed for MEDLINE] 
Related citations 
 
133. Alcohol Alcohol. 2013 May-Jun;48(3):356-62.  
Is the prevalence of driving after drinking higher in entertainment areas? 
De Boni R1, Pechansky F, Silva PL, de Vasconcellos MT, Bastos FI. 
AIMS: This study aimed to estimate the prevalence of driving after drinking (DUI) and its 
associated factors in low and high alcohol outlet density areas (LAOD and HAOD) in Porto 
Alegre, Brazil. 
METHODS: A probability 3-stage sampling survey was conducted, and 683 drivers who were 
leaving alcohol outlets (AOs) and had been drinking were interviewed, breathalyzed and 
saliva was collected for drug screening. Prevalences were assessed using domain estimation 
and DUI predictors were assessed using logistic models. results: It was estimated that 
151,573 drivers drank at the AO, and intention to DUI was more prevalent in LAOD (59.3 
versus 46.1% in HAOD, P = 0.003). On the other hand, HAOD had higher proportions of 
interviewees with a blood alcohol concentration (BAC) of >0.06% (46.6 versus 30.7%, P = 
0.002) as well as a more frequent use of cocaine (9.3 versus 2.4%, P = 0.086). In the logistic 
models, drinking in a LAOD stratum was found to be associated with DUI (OR 1.72 (1.17-
2.5)) and the two AO density areas presented different factors independently associated with 
DUI: THC use was significantly associated with the outcome in the HAOD stratum (OR 17.7 
(5.1-61.8)), whereas an AUDIT score of >20 was positively associated with DUI in LAOD (OR 
23.75 (1.5-364.0)). 
CONCLUSIONS: High prevalences of driving under the influence of alcohol were evident in 
both the high and the low outlet density areas, although with different characteristics. 
Thorough enforcement of the legislation by random breath testing and sobriety checkpoints 
should be combined with AO licensing in order to reduce high levels of DUI and traffic 
accidents. 
PMID: 23186650 [PubMed - indexed for MEDLINE] Free full text 
Related citations 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3563350/
http://www.ncbi.nlm.nih.gov/pubmed?linkname=pubmed_pubmed&from_uid=23246707
http://www.ncbi.nlm.nih.gov/pubmed/23200156
http://www.ncbi.nlm.nih.gov/pubmed?term=Moan%20IS%5BAuthor%5D&cauthor=true&cauthor_uid=25022191
http://www.ncbi.nlm.nih.gov/pubmed?term=Norstr%C3%B6m%20T%5BAuthor%5D&cauthor=true&cauthor_uid=25022191
http://www.ncbi.nlm.nih.gov/pubmed?term=Storvoll%20EE%5BAuthor%5D&cauthor=true&cauthor_uid=25022191
http://www.ncbi.nlm.nih.gov/pubmed?linkname=pubmed_pubmed&from_uid=23200156
http://www.ncbi.nlm.nih.gov/pubmed/23186650
http://www.ncbi.nlm.nih.gov/pubmed?term=De%20Boni%20R%5BAuthor%5D&cauthor=true&cauthor_uid=25022191
http://www.ncbi.nlm.nih.gov/pubmed?term=Pechansky%20F%5BAuthor%5D&cauthor=true&cauthor_uid=25022191
http://www.ncbi.nlm.nih.gov/pubmed?term=Silva%20PL%5BAuthor%5D&cauthor=true&cauthor_uid=25022191
http://www.ncbi.nlm.nih.gov/pubmed?term=de%20Vasconcellos%20MT%5BAuthor%5D&cauthor=true&cauthor_uid=25022191
http://www.ncbi.nlm.nih.gov/pubmed?term=Bastos%20FI%5BAuthor%5D&cauthor=true&cauthor_uid=25022191
http://www.ncbi.nlm.nih.gov/pubmed?linkname=pubmed_pubmed&from_uid=23186650


NPOTM: Mental Health and Driving 2013-4 

 

 87 

 
134. Am J Public Health. 2013 Jan;103(1):e37-43.  
Efficacy of frequent monitoring with swift, certain, and modest sanctions for 
violations: insights from South Dakota's 24/7 Sobriety Project. 
Kilmer B1, Nicosia N, Heaton P, Midgette G. 
OBJECTIVES: We examined the public health impact of South Dakota's 24/7 Sobriety 
Project, an innovative program requiring individuals arrested for or convicted of alcohol-
involved offenses to submit to breathalyzer tests twice per day or wear a continuous alcohol 
monitoring bracelet. Those testing positive are subject to swift, certain, and modest sanctions. 
METHODS: We conducted differences-in-differences analyses comparing changes in arrests 
for driving while under the influence of alcohol (DUI), arrests for domestic violence, and traffic 
crashes in counties to the program with counties without the program. 
RESULTS: Between 2005 and 2010, more than 17,000 residents of South Dakota-including 
more than 10% of men aged 18 to 40 years in some counties-had participated in the 24/7 
program. At the county level, we documented a 12% reduction in repeat DUI arrests (P 
= .023) and a 9% reduction in domestic violence arrests (P = .035) following adoption of the 
program. Evidence for traffic crashes was mixed. 
CONCLUSIONS: In community supervision settings, frequent alcohol testing with swift, 
certain, and modest sanctions for violations can reduce problem drinking and improve public 
health outcomes. 
PMID: 23153129 [PubMed - indexed for MEDLINE] 
Related citations 
 
135. Forensic Sci Int. 2013 Jan 10;224(1-3):44-50.  
Psychoactive substances in seriously injured drivers in Denmark. 
Wiese Simonsen K1, Steentoft A, Bernhoft IM, Hels T, Rasmussen BS, Linnet K. 
This study assesses the presence of a number of psychoactive substances, including alcohol, 
based on blood samples from 840 seriously injured drivers admitted to five selected hospitals 
located in five different regions of Denmark. The study was a part of the EU 6th framework 
program DRUID (Driving Under the Influence of Drugs, Alcohol and Medicines). Blood 
samples were screened for 30 illegal and legal psychoactive substances and metabolites as 
well as ethanol. Danish legal limits were used to evaluate the frequency of drivers violating 
the Danish legislation while limit of quantification (LOQ) was used for monitoring positive 
drivers. Tramadol is not included in the Danish legislation therefore the general cut off, as 
decided in the DRUID project was used. Overall, ethanol (18%) was the most frequently 
identified compound (alone or in combination with other drugs) exceeding the legal limit, 
which is 0.53g/l in Denmark. The percentage of seriously injured drivers testing positive for 
medicinal drugs at levels above the Danish legal limit was 6.8%. Benzodiazepines and Z-
drugs (6.4%) comprised the majority of this group. One or more illegal drugs (primarily 
amphetamines and cannabis) were found to be above the Danish legal limit in 4.9% of injured 
drivers. Young men (median age 31 years) were over-represented among injured drivers who 
violated Danish law for alcohol and drugs. Diazepam (4.4%), tramadol (3.2%), and 
clonazepam (3.0%) were the medicinal drugs most frequently detected at levels above LOQ, 
whereas amphetamines (5.4%) (amphetamine [5.2%] and methamphetamine [1.5%]), 
tetrahydrocannabinol (3.7%), and cocaine (3.3%), including the metabolite benzoylecgonine, 
were the most frequently detected illegal drugs. A driver could be positive for more than one 
substance; therefore, percentages are not mutually exclusive. Poly-drug use was observed in 
112 (13%) seriously injured drivers. Tramadol was detected above DRUID cutoffs in 2.1% of 
seriously injured drivers. This is 3.5 times that observed in a Danish survey of randomly 
selected drivers. Moreover, illegal and medicinal drug levels above the Danish legal limit were 
present more than 10 times as frequently as in injured drivers, whereas ethanol was present 
more than 30 times as frequently than in randomly selected drivers. The results indicate that 
there is an increased risk in traffic when driving under the influence of psychoactive drugs, 
especially alcohol in young male drivers. 
PMID: 23142064 [PubMed - indexed for MEDLINE] 
Related citations 
 
136. J Forensic Sci. 2013 Sep;58(5):1238-50. 
A review of alcohol-impaired driving: the role of blood alcohol concentration and 
complexity of the driving task. 
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Martin TL1, Solbeck PA, Mayers DJ, Langille RM, Buczek Y, Pelletier MR. 
The operation of a motor vehicle requires the integrity of sensory, motor, and intellectual 
faculties. Impairment of these faculties following the consumption of alcohol has been studied 
extensively through laboratory, closed-course and on-road driving, and epidemiological 
studies. The scientific literature was reviewed critically, with a focus on low-to-moderate blood 
alcohol concentrations (BAC ≤ 0.100%), to identify the most reliable determinants of alcohol-
impaired driving. Variables such as age, gender, driving skill, and tolerance were shown to 
have limited impact on impairment. It was concluded the most relevant variables are BAC and 
complexity of the driving task. The scientific literature provides a high degree of confidence to 
support the conclusion that a BAC of 0.050% impairs faculties required in the operation of a 
motor vehicle. Whether impairment is apparent depends upon the complexity of the driving 
task, which applies to both study design and actual driving. 
PMID: 23879433 [PubMed - indexed for MEDLINE] 
Related citations 
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2013-2014 English Language Medline Publications on Vision and Automobile 

Driving  
 
1. Philos Trans R Soc Lond B Biol Sci. 2014 Jan 6;369(1636):20130044. 
Predicting human visuomotor behaviour in a driving task. 
Johnson L1, Sullivan B, Hayhoe M, Ballard D. 
The sequential deployment of gaze to regions of interest is an integral part of human visual 
function. Owing to its central importance, decades of research have focused on predicting 
gaze locations, but there has been relatively little formal attempt to predict the temporal 
aspects of gaze deployment in natural multi-tasking situations. We approach this problem by 
decomposing complex visual behaviour into individual task modules that require independent 
sources of visual information for control, in order to model human gaze deployment on 
different task-relevant objects. We introduce a softmax barrier model for gaze selection that 
uses two key elements: a priority parameter that represents task importance per module, and 
noise estimates that allow modules to represent uncertainty about the state of task-relevant 
visual information. Comparisons with human gaze data gathered in a virtual driving 
environment show that the model closely approximates human performance. 
PMID: 24395971 [PubMed - indexed for MEDLINE] PMCID: PMC3886332 Free PMC Article 
Related citations 
 
2. J Vis. 2013 Nov 12;13(13):11.  
Beyond the tangent point: gaze targets in naturalistic driving. 
Lappi O1, Lehtonen E, Pekkanen J, Itkonen T. 
Moving in natural environments is guided by looking where you are going. When entering a 
bend, car drivers direct their gaze toward the inside of the curve, in the region of the curve 
apex. This behavior has been analyzed in terms of both "tangent point models," which posit 
that drivers are looking at the tangent point (TP), and "future path models," which posit that 
drivers are visually targeting a point on the desired trajectory or future path (FP). This issue 
remains unresolved, partly due to the challenge of representing the changing visual projection 
of the trajectory into the driver's field of view. This paper reports a study of naturalistic driving, 
in which the FP in the field of view is explicitly modeled, and the TP and reference points on 
the FP are simultaneously analyzed as potential gaze targets. We argue that traditional area-
of-interest methods commonly interpreted as supporting the TP hypothesis are problematic 
when the interest is contrasting multiple gaze targets. This prompts a critical reassessment of 
the empirical case for the ubiquity of looking at the TP and the generality of the TP hypothesis 
as an account of where people look when they steer. As a basis for representing driver gaze 
behavior, the FP is an equally valid point of departure. There are no overwhelming theoretical 
or empirical reasons for favoring the TP models over the FP models. 
PMID: 24222181 [PubMed - indexed for MEDLINE] Free full text 
Related citations 
 
3. Biomed Mater Eng. 2014;24(1):1133-9.  
Cerebral activation and lateralization due to the cognition of a various driving speed 
difference: an fMRI study. 
Kim HS1, Choi MH, Yoon HJ, Kim HJ, Jeoung UH, Park SJ, Lim DW, Chung SC, Lee BY. 
This study investigated the changes of cerebral activation and lateralization due to the 
cognition of three driving speeds in comparison to a reference driving speed using functional 
magnetic resonance imaging fMRI. A driving video as a visual stimulation source was 
recorded with four different driving speeds in a real driving situation. The experiment 
consisted of three blocks and each block included a one-minute control phase and a one-
minute stimulation phase. The activation area and the lateralization index were analyzed by 
subtracting high speed data from low speed data. Such areas as occipital, parietal and frontal 
lobes, which is related to visual cognition, high order visual and spatial attention (or vigilance), 
were activated due to the cognition of various driving speed differences. As the driving speed 
difference increased, the activation area increased in the areas related to spatial attention (or 
vigilance), such as the frontal lobe, however, changes of neuronal activation in the occipital 
and parietal lobes were inconsistent. As the driving speed difference increased, the absolute 
value of cerebral lateralization decreased. These results may provide some basic data for 
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elucidating the brain-function mechanism related to the cognition of a various driving speed 
difference based on a realistic visual stimulation. 
PMID: 24212006 [PubMed - indexed for MEDLINE] 
Related citations 
 
4. Epilepsia. 2013 Nov;54(11):1877-88. 
Epilepsy surgery, vision, and driving: what has surgery taught us and could modern 
imaging reduce the risk of visual deficits? 
Winston GP. 
Up to 40% of patients with temporal lobe epilepsy (TLE) are refractory to medication. Surgery 
is an effective treatment but may cause new neurologic deficits including visual field deficits 
(VFDs). The ability to drive after surgery is a key goal, but a postoperative VFD precludes 
driving in 4-50% of patients even if seizure-free. VFDs are a consequence of damage to the 
most anterior portion of the optic radiation, Meyer's loop. Anatomic dissection reveals that the 
anterior extent of Meyer's loop is highly variable and may clothe the temporal horn, a key 
landmark entered during temporal lobe epilepsy surgery. Experience from surgery since the 
1940s has shown that VFDs are common (48-100%) and that the degree of resection affects 
the frequency or severity of the deficit. The pseudowedge shape of the deficit has led to a 
revised retinotopic model of the organization of the optic radiation. Evidence suggests that the 
left optic radiation is more anterior and thus at greater risk. Alternative surgical approaches, 
such as selective amygdalo-hippocampectomy, may reduce this risk, but evidence is 
conflicting or lacking. The optic radiation can be delineated in vivo using diffusion tensor 
imaging tractography, which has been shown to be useful in predicting the postoperative 
VFDs and in surgical planning. These data are now being used for surgical guidance with the 
aim of reducing the severity of VFDs. Compensation for brain shift occurring during surgery 
can be performed using intraoperative magnetic resonance imaging (MRI), but the additional 
utility of this expensive technique remains unproven. 
PMID: 24199825 [PubMed - indexed for MEDLINE] PMCID: PMC4030586 Free PMC Article 
Related citations 
 
5. J Vis. 2013 Aug 29;13(10):23.  
Optic flow asymmetries bias high-speed steering along roads. 
Kountouriotis GK1, Shire KA, Mole CD, Gardner PH, Merat N, Wilkie RM. 
How do animals and insects use visual information to move through the world successfully? 
Optic flow, the pattern of motion at the eye, is a powerful source of information about self-
motion. Insects and humans are sensitive to the global pattern of optic flow and try to 
maintain flow symmetry when flying or walking. The environments humans encounter, 
however, often contain demarcated paths that constrain future trajectories (e.g., roads), and 
steering has been successfully modeled using only road edge information. Here we examine 
whether flow asymmetries from a textured ground plane influences humans steering along 
demarcated paths. Using a virtual reality simulator we observed that different textures on 
either side of the path caused predictable biases to steering trajectories, consistent with 
participants reducing flow asymmetries. We also generated conditions where one textured 
region had no flow (either the texture was removed or the textured region was static). Despite 
the presence of visible path information, participants were biased toward the no-flow region 
consistent with reducing flow asymmetries. We conclude that optic flow asymmetries can lead 
to biased locomotor steering even when traveling along demarcated paths. 
PMID: 23988389 [PubMed - indexed for MEDLINE] Free full text 
Related citations 
 
6. Am J Ophthalmol. 2013 Jul;156(1):184-189.e3.  
The impact of dry eye disease on visual performance while driving. 
Deschamps N1, Ricaud X, Rabut G, Labbé A, Baudouin C, Denoyer A. 
PURPOSE: A specific simulator was used to assess the driving visual performance in 
patients with dry eye disease (DED) and to determine clinical predictors of visual impairments 
while driving. 
DESIGN: Prospective case-control study. 
METHODS: The study was conducted in the Center for Clinical Investigation of Quinze-Vingts 
National Ophthalmology Hospital, Paris, France. Twenty dry eye patients and 20 age- and 
sex-matched control subjects were included. Vision-related driving ability was assessed using 
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a specific driving simulator displaying randomly located targets with a progressive increase in 
contrast to be identified. Other examinations included clinical examinations, serial 
measurements of corneal higher-order aberrations (HOAs), and vision-related quality-of-life 
questionnaire (Ocular Surface Disease Index [OSDI]). Data collected during driving test (ie, 
the number of targets seen, their position, and the response time) were compared between 
groups and analyzed according to clinical data, aberration dynamics, and quality-of-life index. 
RESULTS: The percentage of targets missed as well as average response time were 
significantly increased in DED patients as compared with controls (P < .01). More specifically, 
the visual function of DED patients was more impaired in specific situations, such as 
crossroad or roundabout approaches. In DED patients, the response time was found to 
positively correlate with the progression index for HOAs (P < .01) and with the OSDI 
"symptoms" subscale (P < .05). 
CONCLUSIONS: Degradation of ocular optical qualities related to DED is associated with 
visual impairments during driving. This study objectively has demonstrated the impact of tear 
film-related aberration changes on activities of daily living in DED. 
Comment in 
   [In Process Citation]. [Ophthalmologe. 2014] 
PMID: 23706501 [PubMed - indexed for MEDLINE] 
Related citations 
 
7. Traffic Inj Prev. 2013;14(5):477-85.  
Vision and night driving abilities of elderly drivers. 
Gruber N1, Mosimann UP, Müri RM, Nef T. 
OBJECTIVE: In this article, we review the impact of vision on older people's night driving 
abilities. Driving is the preferred and primary mode of transport for older people. It is a 
complex activity where intact vision is seminal for road safety. Night driving requires mesopic 
rather than scotopic vision, because there is always some light available when driving at night. 
Scotopic refers to night vision, photopic refers to vision under well-lit conditions, and mesopic 
vision is a combination of photopic and scotopic vision in low but not quite dark lighting 
situations. With increasing age, mesopic vision decreases and glare sensitivity increases, 
even in the absence of ocular diseases. Because of the increasing number of elderly drivers, 
more drivers are affected by night vision difficulties. Vision tests, which accurately predict 
night driving ability, are therefore of great interest. 
METHODS: We reviewed existing literature on age-related influences on vision and vision 
tests that correlate or predict night driving ability. 
RESULTS: We identified several studies that investigated the relationship between vision 
tests and night driving. These studies found correlations between impaired mesopic vision or 
increased glare sensitivity and impaired night driving, but no correlation was found among 
other tests; for example, useful field of view or visual field. The correlation between photopic 
visual acuity, the most commonly used test when assessing elderly drivers, and night driving 
ability has not yet been fully clarified. 
CONCLUSIONS: Photopic visual acuity alone is not a good predictor of night driving ability. 
Mesopic visual acuity and glare sensitivity seem relevant for night driving. Due to the small 
number of studies evaluating predictors for night driving ability, further research is needed. 
PMID: 23683029 [PubMed - indexed for MEDLINE] 
Related citations 
 
8. Invest Ophthalmol Vis Sci. 2013 May 1;54(5):3790-7.  
Characteristics of on-road driving performance of persons with central vision loss who 
use bioptic telescopes. 
Wood JM1, McGwin G Jr, Elgin J, Searcey K, Owsley C. 
PURPOSE: To compare the on-road driving performance of visually impaired drivers using 
bioptic telescopes with age-matched controls. 
METHODS: Participants included 23 persons (mean age = 33 ± 12 years) with visual acuity 
of 20/63 to 20/200 who were legally licensed to drive through a state bioptic driving program, 
and 23 visually normal age-matched controls (mean age = 33 ± 12 years). On-road driving 
was assessed in an instrumented dual-brake vehicle along 14.6 miles of city, suburban, and 
controlled-access highways. Two backseat evaluators independently rated driving 
performance using a standardized scoring system. Vehicle control was assessed through 
vehicle instrumentation and video recordings used to evaluate head movements, lane-
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keeping, pedestrian detection, and frequency of bioptic telescope use. 
RESULTS: Ninety-six percent (22/23) of bioptic drivers and 100% (23/23) of controls were 
rated as safe to drive by the evaluators. There were no group differences for pedestrian 
detection, or ratings for scanning, speed, gap judgments, braking, indicator use, or obeying 
signs/signals. Bioptic drivers received worse ratings than controls for lane position and 
steering steadiness and had lower rates of correct sign and traffic signal recognition. Bioptic 
drivers made significantly more right head movements, drove more often over the right-hand 
lane marking, and exhibited more sudden braking than controls. 
CONCLUSIONS: Drivers with central vision loss who are licensed to drive through a bioptic 
driving program can display proficient on-road driving skills. This raises questions regarding 
the validity of denying such drivers a license without the opportunity to train with a bioptic 
telescope and undergo on-road evaluation. 
PMID: 23640044 [PubMed - indexed for MEDLINE] PMCID: PMC3668806 Free PMC Article 
Related citations 
 
9. Acta Ophthalmol. 2014 Feb;92(1):88-93.  
Visual motion perception predicts driving hazard perception ability. 
Lacherez P1, Au S, Wood JM. 
PURPOSE: To examine the basis of previous findings of an association between indices of 
driving safety and visual motion sensitivity and to examine whether this association could be 
explained by low-level changes in visual function. 
METHODS: A total of 36 visually normal participants (aged 19-80 years) completed a battery 
of standard vision tests including visual acuity, contrast sensitivity and automated visual fields 
and two tests of motion perception including sensitivity for movement of a drifting Gabor 
stimulus and sensitivity for displacement in a random dot kinematogram (Dmin ). Participants 
also completed a hazard perception test (HPT), which measured participants' response times 
to hazards embedded in video recordings of real-world driving, which has been shown to be 
linked to crash risk. 
RESULTS: Dmin for the random dot stimulus ranged from -0.88 to -0.12 log minutes of arc, 
and the minimum drift rate for the Gabor stimulus ranged from 0.01 to 0.35 cycles per second. 
Both measures of motion sensitivity significantly predicted response times on the HPT. In 
addition, while the relationship involving the HPT and motion sensitivity for the random dot 
kinematogram was partially explained by the other visual function measures, the relationship 
with sensitivity for detection of the drifting Gabor stimulus remained significant even after 
controlling for these variables. 
CONCLUSION: These findings suggest that motion perception plays an important role in the 
visual perception of driving-relevant hazards independent of other areas of visual function and 
should be further explored as a predictive test of driving safety. Future research should 
explore the causes of reduced motion perception to develop better interventions to improve 
road safety. 
PMID: 23025481 [PubMed - indexed for MEDLINE] 
Related citations 
 
10. J Cataract Refract Surg. 2013 Oct;39(10):1593-603.  
Evaluating the benefits of second-eye cataract surgery among the elderly. 
Ishikawa T1, Desapriya E, Puri M, Kerr JM, Hewapathirane DS, Pike I. 
The aim of this systematic review was to synthesize and appraise the evidence of benefits of 
second-eye cataract extraction for visual function, patient-reported quality of life, falls, and 
driving ability among the elderly. We conducted a comprehensive search in MEDLINE using 
"surgery," "cataract extraction," "second eye," and "bilateral." Ten studies met the inclusion 
and quality criteria. We found "moderate" evidence supporting improvement in stereopsis, 
stereoacuity, and anisometropia over and above the benefits of first-eye surgery. We also 
found "moderate" evidence supporting improvement in visual acuity, contrast sensitivity, and 
self-reported visual functioning. Studies included in the review do not provide definitive 
evidence of second-eye surgery benefits on health-related quality of life, visual fields, falls 
prevention, and driving performance. However, the heterogeneity of outcome measures and 
the limited number of studies likely contributed to our findings. The findings have implications 
for clinicians and policymakers in the health-care industry and emphasize the need for 
additional trials examining this important and widely performed clinical procedure. 
PMID: 24075161 [PubMed - indexed for MEDLINE] 
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Related citations 
 
11. BMC Ophthalmol. 2013 Sep 10;13:45.  
Driver self-regulation and depressive symptoms in cataract patients awaiting surgery: 
a cross-sectional study. 
Fraser ML1, Meuleners LB, Ng JQ, Morlet N. 
BACKGROUND: Cataract is an extremely common visual condition of ageing. Evidence 
suggests that visual impairment influences driving patterns and self-regulatory behavior 
among older drivers. However, little is known about the psychological effects of driver self-
regulation among older drivers. Therefore, this study aimed to describe driver self-regulation 
practices among older bilateral cataract patients and to determine the association between 
self-regulation and depressive symptoms. 
METHODS: Ninety-nine older drivers with bilateral cataract were assessed the week before 
first eye cataract surgery. Driver self-regulation was measured via the Driving Habits 
Questionnaire. Depressive symptoms were assessed using the 20-item Center for 
Epidemiological Studies Depression Scale. Visual, demographic and cognitive data were also 
collected. Differences between self-regulators and non self-regulators were described and 
linear regression modeling used to determine the association between driver self-regulation 
and depressive symptoms score. 
RESULTS: Among cataract patients, 48% reported self-regulating their driving to avoid at 
least one challenging situation. The situations most commonly avoided were driving at night 
(40%), on the freeway (12%), in the rain (9%) and parallel parking (8%). Self-regulators had 
significantly poorer contrast sensitivity in their worse eye than non self-regulators (p = 0.027). 
Driver self-regulation was significantly associated with increased depressive symptoms after 
controlling for potential confounding factors (p = 0.002). 
CONCLUSIONS: Driver self-regulation was associated with increased depressive symptoms 
among cataract patients. Further research should investigate this association among the 
general older population. Self-regulation programs aimed at older drivers may need to 
incorporate mental health elements to counteract unintended psychological effects. 
PMID: 24016307 [PubMed - indexed for MEDLINE] PMCID: PMC3847094 Free PMC Article 
Related citations 
 
12. J Community Health. 2013 Dec;38(6):1175-81.  
Gender differences in adapting driving behavior to accommodate visual health 
limitations. 
Sarkin AJ1, Tally SR, Wooldridge JS, Choi K, Shieh M, Kaplan RM. 
This study investigated whether men and women are equally likely to adapt their driving 
behaviors in response to visual limitations. Participants were 376 (222 women and 154 men) 
pre-surgical cataract patients from the Shiley Eye Center in La Jolla, California. All 
participants completed the National Eye Institute Visual Functioning Questionnaire, which 
assesses self-reported visual symptoms, functional limitations, and behaviors including 
driving during the day, at night, or in difficult conditions. Visual acuity was assessed using the 
log of the minimal angle of resolution (LogMAR) scale. There were no significant differences 
in LogMAR visual acuity between men and women who reported either that they stopped 
driving at night because of visual impairment or reported having no difficulty driving at night. 
Of participants who reported having difficulty driving at night, mean weighted LogMAR scores 
indicated significantly better visual acuity for women than men. There were no significant 
differences in LogMAR visual acuity between women and men in any of the difficult driving 
condition categories. Significantly more women than men reported that they stopped driving 
in difficult conditions because of eyesight, despite the lack of gender differences in visual 
acuity for this sample. We found no evidence that cataract disease had different effects on 
the visual acuity of older adult men and women. However, there was a significant difference 
between genders in self-reported driving behavior. It is possible that some women are more 
cautious or have less need to drive. However, failing to adapt driving behaviors to 
accommodate visual limitations may represent a potential behavioral public health risk for 
men. 
PMID: 23852327 [PubMed - indexed for MEDLINE] 
Related citations 
 
13. Accid Anal Prev. 2013 Sep;58:10-4.  

http://www.ncbi.nlm.nih.gov/pubmed?linkname=pubmed_pubmed&from_uid=24075161
http://www.ncbi.nlm.nih.gov/pubmed/24016307
http://www.ncbi.nlm.nih.gov/pubmed/24016307
http://www.ncbi.nlm.nih.gov/pubmed?term=Fraser%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=24075161
http://www.ncbi.nlm.nih.gov/pubmed?term=Meuleners%20LB%5BAuthor%5D&cauthor=true&cauthor_uid=24075161
http://www.ncbi.nlm.nih.gov/pubmed?term=Ng%20JQ%5BAuthor%5D&cauthor=true&cauthor_uid=24075161
http://www.ncbi.nlm.nih.gov/pubmed?term=Morlet%20N%5BAuthor%5D&cauthor=true&cauthor_uid=24075161
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3847094/
http://www.ncbi.nlm.nih.gov/pubmed?linkname=pubmed_pubmed&from_uid=24016307
http://www.ncbi.nlm.nih.gov/pubmed/23852327
http://www.ncbi.nlm.nih.gov/pubmed/23852327
http://www.ncbi.nlm.nih.gov/pubmed?term=Sarkin%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=24075161
http://www.ncbi.nlm.nih.gov/pubmed?term=Tally%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=24075161
http://www.ncbi.nlm.nih.gov/pubmed?term=Wooldridge%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=24075161
http://www.ncbi.nlm.nih.gov/pubmed?term=Choi%20K%5BAuthor%5D&cauthor=true&cauthor_uid=24075161
http://www.ncbi.nlm.nih.gov/pubmed?term=Shieh%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24075161
http://www.ncbi.nlm.nih.gov/pubmed?term=Kaplan%20RM%5BAuthor%5D&cauthor=true&cauthor_uid=24075161
http://www.ncbi.nlm.nih.gov/pubmed?linkname=pubmed_pubmed&from_uid=23852327


NPOTM: Vision and Driving 2013-4 

 

 94 

Which visual measures affect change in driving difficulty after first eye cataract 
surgery? 
Fraser ML1, Meuleners LB, Lee AH, Ng JQ, Morlet N. 
OBJECTIVE: To investigate self-reported driving difficulty before and after first eye cataract 
surgery and determine which visual measures are associated with changes in self-reported 
driving difficulty after surgery. 
METHODS: A cohort of 99 older drivers with bilateral cataract were assessed the week 
before and 12 weeks after first eye cataract surgery. Visual measures including visual acuity, 
contrast sensitivity, stereopsis and useful field of view were assessed. Self-reported driving 
difficulty was measured via the Driving Habits Questionnaire. Cognitive status was assessed 
using the Mini Mental State Examination. Regression analysis was undertaken to determine 
the association between changes in visual measures and self-reported driving difficulty after 
first eye cataract surgery. 
RESULTS: Overall, self-reported driving difficulty improved after first eye cataract surgery. 
However, 16% of participants did not improve and driving difficulty worsened in 11% following 
surgery. Improvement in driving difficulty score after first eye cataract surgery was associated 
with improved contrast sensitivity in the operated eye (p<0.001), new glasses after surgery 
(p<0.001), and fewer chronic health conditions (p=0.016). 
CONCLUSION: Contrast sensitivity rather than visual acuity was a significant factor affecting 
change in self-reported driving difficulty after first eye cataract surgery for bilateral patients. 
This has implications for driver licensing authorities worldwide that rely heavily on visual 
acuity as a measure of visual fitness to drive. 
PMID: 23689201 [PubMed - indexed for MEDLINE] 
Related citations 
 
14. Appl Ergon. 2013 Jul;44(4):523-31.  
Quantifying age-related differences in visual-discrimination capacity: drivers with and 
without visual impairment. 
Ortiz C1, Castro JJ, Alarcón A, Soler M, Anera RG. 
The aim of this study is to examine the effects of aging as well as visual impairment on 
retinal-image quality and visual performance in drivers. We use a new visual test called Halo 
v1.0 software for quantifying the discrimination capacity, an important visual function for 
evaluating the visual disturbances perceived by the observer. The study included 55 subjects 
with normal vision and 15 older subjects with cataracts. All subjects were examined for visual 
acuity, contrast sensitivity, visual-discrimination capacity and optical quality. Subjects also 
completed a subjective Driving Habits Questionnaire (DHQ). Older drivers with and without 
visual impairment showed significantly (p < 0.05) worse visual performance and deteriorated 
retinal-image quality, even when their binocular visual acuity was ≥β0/β5. In conclusion, some 
visual functions are considerably diminished in older drivers, even when visual acuity is 
sufficient to get or renew a driver's license. Halo software enables easy quantification of night-
vision disturbances such as halos, which could impede the detection of pedestrians, cyclists, 
or traffic signals, thereby making this system advisable in clinical practice, e.g. in the 
requirements for a driver's license, particularly for older drivers. 
PMID: 23219003 [PubMed - indexed for MEDLINE] 
Related citations 
 
15. J Gerontol A Biol Sci Med Sci. 2013 May;68(5):567-73.  
A population-based examination of the visual and ophthalmological characteristics of 
licensed drivers aged 70 and older. 
Owsley C1, McGwin G Jr, Searcey K. 
BACKGROUND: Safe driving performance depends on visual skills yet little is known about 
the prevalence of vision impairments in older drivers and the eye conditions that cause them. 
This study is a population-based examination of the prevalence of vision impairment and 
major ophthalmological conditions among drivers aged 70 and older. 
METHODS: The source population was a random sample of 2,000 licensed drivers aged 70 
and older residing in north central Alabama. All had driven within the past 3 months. Binocular 
visual acuity and contrast sensitivity were assessed. The Useful Field of View subtest 2 and 
Trails B assessed visual processing speed. Ophthalmological diagnoses for cataract, 
intraocular lens placement, glaucoma, diabetic retinopathy, age-related macular degeneration, 
and diabetic retinopathy were obtained through medical records from the most recent eye 
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examination. 
RESULTS: Ninety-two percent of drivers had visual acuity of 20/40 or better; only two drivers 
(0.1%) had acuity worse than 20/100. Ninety-three percent had normal contrast sensitivity 
(≥1.5). About 40% had slowed visual processing speed (44%, Useful Field of View; γ8%, 
Trails B). The most common eye condition was cataract, with more than half having cataract 
in one or both eyes (56%); yet by the 80s and 90s, the prevalence was low, with most drivers 
having undergone cataract surgery and intraocular lens placement. 
CONCLUSIONS: This population-based study suggests that serious impairment in central 
vision-visual acuity or contrast sensitivity-is rather uncommon in older drivers; however, 
slowed visual processing speed is common. 
PMID: 22982690 [PubMed - indexed for MEDLINE] PMCID: PMC3623480 Free PMC Article 
Related citations 
 
16. J Ophthalmol. 2014;2014:754042.  
Prediction of driving safety in individuals with homonymous hemianopia and 
quadrantanopia from clinical neuroimaging. 
Vaphiades MS1, Kline LB2, McGwin G Jr3, Owsley C2, Shah R4, Wood JM5. 
Background. This study aimed to determine whether it is possible to predict driving safety of 
individuals with homonymous hemianopia or quadrantanopia based upon a clinical review of 
neuroimages that are routinely available in clinical practice. Methods. Two experienced 
neuroophthalmologists viewed a summary report of the CT/MRI scans of 16 participants with 
homonymous hemianopic or quadrantanopic field defects which indicated the site and extent 
of the lesion and they made predictions regarding whether participants would be safe/unsafe 
to drive. Driving safety was independently defined at the time of the study using state-
recorded motor vehicle crashes (all crashes and at-fault) for the previous 5 years and ratings 
of driving safety determined through a standardized on-road driving assessment by a certified 
driving rehabilitation specialist. Results. The ability to predict driving safety was highly 
variable regardless of the driving safety measure, ranging from 31% to 63% (kappa levels 
ranged from -0.29 to 0.04). The level of agreement between the neuroophthalmologists was 
only fair (kappa = 0.28). Conclusions. Clinical evaluation of summary reports of currently 
available neuroimages by neuroophthalmologists is not predictive of driving safety. Future 
research should be directed at identifying and/or developing alternative tests or strategies to 
better enable clinicians to make these predictions. 
PMID: 24683493 [PubMed] PMCID: PMC3941145 Free PMC Article 
Related citations 
 
17. Invest Ophthalmol Vis Sci. 2014 Mar 13;55(3):1540-8.  
Driving with hemianopia: IV. Head scanning and detection at intersections in a 
simulator. 
Bowers AR1, Ananyev E, Mandel AJ, Goldstein RB, Peli E. 
PURPOSE: Using a driving simulator, we examined the effects of homonymous hemianopia 
(HH) on head scanning behaviors at intersections and evaluated the role of inadequate head 
scanning in detection failures. 
METHODS: Fourteen people with complete HH and without cognitive decline or visual 
neglect and 12 normally sighted (NV) current drivers participated. They drove in an urban 
environment following predetermined routes, which included multiple intersections. Head 
scanning behaviors were quantified at T-intersections (n = 32) with a stop or yield sign. 
Participants also performed a pedestrian detection task. The relationship between head 
scanning and detection was examined at 10 intersections. 
RESULTS: For HH drivers, the first scan was more likely to be toward the blind than the 
seeing hemifield. They also made a greater proportion of head scans overall to the blind side 
than did the NV drivers to the corresponding side (P = 0.003). However, head scan 
magnitudes of HH drivers were smaller than those of the NV group (P < 0.001). Drivers with 
HH had impaired detection of blind-side pedestrians due either to not scanning in the 
direction of the pedestrian or to an insufficient scan magnitude (left HH detected only 46% 
and right HH 8% at the extreme left and right of the intersection, respectively). 
CONCLUSIONS: Drivers with HH demonstrated compensatory head scan patterns, but not 
scan magnitudes. Inadequate scanning resulted in blind-side detection failures, which might 
place HH drivers at increased risk for collisions at intersections. Scanning training tailored to 
specific problem areas identified in this study might be beneficial. 
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PMID: 24474265 [PubMed - indexed for MEDLINE] PMCID: PMC3954314 Free PMC Article 
Related citations 
 
18. Invest Ophthalmol Vis Sci. 2014 Jan 20;55(1):368-74.  
Driving with hemianopia: III. Detection of stationary and approaching pedestrians in a 
simulator. 
Alberti CF1, Peli E, Bowers AR. 
PURPOSE: To compare blind-side detection performance of drivers with homonymous 
hemianopia (HH) for stationary and approaching pedestrians, initially appearing at small (4°) 
or large (14°) eccentricities in a driving simulator. While the stationary pedestrians did not 
represent an imminent threat, as their eccentricity increased rapidly as the vehicle advanced, 
the approaching pedestrians maintained a collision course with approximately constant 
eccentricity, walking or running, toward the travel lane as if to cross. 
METHODS: Twelve participants with complete HH and without spatial neglect pressed the 
horn whenever they detected a pedestrian while driving along predetermined routes in two 
driving simulator sessions. Miss rates and reaction times were analyzed for 52 stationary and 
52 approaching pedestrians. 
RESULTS: Miss rates were higher and reaction times longer on the blind than the seeing 
side (P < 0.01). On the blind side, miss rates were lower for approaching than stationary 
pedestrians (16% vs. 29%, P = 0.01), especially at larger eccentricities (20% vs. 54%, P = 
0.005), but reaction times for approaching pedestrians were longer (1.72 vs. 1.41 seconds; P 
= 0.03). Overall, the proportion of potential blind-side collisions (missed and late responses) 
was not different for the two paradigms (41% vs. 35%, P = 0.48), and significantly higher than 
for the seeing side (3%, P = 0.002). 
CONCLUSIONS: In a realistic pedestrian detection task, drivers with HH exhibited significant 
blind-side detection deficits. Even when approaching pedestrians were detected, responses 
were often too late to avoid a potential collision. 
PMID: 24346175 [PubMed - indexed for MEDLINE] PMCID: PMC3900270 Free PMC Article 
Related citations 
 
19. J Neuroophthalmol. 2014 Mar;34(1):53-6.  
Patients with homonymous hemianopia become visually qualified to drive using novel 
monocular sector prisms. 
Moss AM1, Harrison AR, Lee MS. 
Patients with homonymous hemianopia (HH) often fail to meet visual field (VF) requirements 
for a driver's license. We describe 2 patients with complete HH, who met the minimum VF 
requirements for driving using a novel, high-power, monocular sector prism system. Baseline 
VFs were assessed using automated and kinetic perimetry. Patients were fitted with glasses 
and press-on 57-PD peripheral monocular sector prisms placed on the lens ipsilateral to the 
VF defect above and below the visual axis with prisms oriented obliquely. Kinetic perimetry 
was reassessed both monocularly and binocularly, with and without prisms. The 2 patients 
had 95° and 82° angle of continuous, horizontal, binocular VF. With the use of the prism 
system, the binocular VF increased to 115° and 112° angles. Both patients reported 
improvement in quality of life and each holds a valid driver's license and has successfully 
operated a motor vehicle without any restrictions or accidents. These findings suggest that 
the addition of oblique 57-PD prisms to the ipsilateral spectacle lens above and below the 
visual axis for patients with complete HH can significantly increase horizontal VF, which may 
help an individual become visually qualified to obtain a driver's license. 
PMID: 24135970 [PubMed - in process] 
Related citations 
 
20. Front Behav Neurosci. 2013 Jun 6;7:62.  
Gaze movements and spatial working memory in collision avoidance: a traffic 
intersection task. 
Hardiess G1, Hansmann-Roth S, Mallot HA. 
Street crossing under traffic is an everyday activity including collision detection as well as 
avoidance of objects in the path of motion. Such tasks demand extraction and representation 
of spatio-temporal information about relevant obstacles in an optimized format. Relevant task 
information is extracted visually by the use of gaze movements and represented in spatial 
working memory. In a virtual reality traffic intersection task, subjects are confronted with a 
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two-lane intersection where cars are appearing with different frequencies, corresponding to 
high and low traffic densities. Under free observation and exploration of the scenery (using 
unrestricted eye and head movements) the overall task for the subjects was to predict the 
potential-of-collision (POC) of the cars or to adjust an adequate driving speed in order to 
cross the intersection without collision (i.e., to find the free space for crossing). In a series of 
experiments, gaze movement parameters, task performance, and the representation of car 
positions within working memory at distinct time points were assessed in normal subjects as 
well as in neurological patients suffering from homonymous hemianopia. In the following, we 
review the findings of these experiments together with other studies and provide a new 
perspective of the role of gaze behavior and spatial memory in collision detection and 
avoidance, focusing on the following questions: (1) which sensory variables can be identified 
supporting adequate collision detection? (2) How do gaze movements and working memory 
contribute to collision avoidance when multiple moving objects are present and (3) how do 
they correlate with task performance? (4) How do patients with homonymous visual field 
defects (HVFDs) use gaze movements and working memory to compensate for visual field 
loss? In conclusion, we extend the theory of collision detection and avoidance in the case of 
multiple moving objects and provide a new perspective on the combined operation of external 
(bottom-up) and internal (top-down) cues in a traffic intersection task. 
PMID: 23760667 [PubMed] PMCID: PMC3674308 Free PMC Article 
Related citations 
 
21. PLoS One. 2013;8(2):e56615.  
Influence of hemianopic visual field loss on visual motor control. 
Niehorster DC1, Peli E, Haun A, Li L. 
BACKGROUND: Homonymous hemianopia (HH) is an anisotropic visual impairment 
characterized by the binocular inability to see one side of the visual field. Patients with HH 
often misperceive visual space. Here we investigated how HH affects visual motor control. 
METHODS AND FINDINGS: Seven patients with complete HH and no neglect or cognitive 
decline and seven gender- and age-matched controls viewed displays in which a target 
moved randomly along the horizontal or the vertical axis. They used a joystick to control the 
target movement to keep it at the center of the screen. We found that the mean deviation of 
the target position from the center of the screen along the horizontal axis was biased toward 
the blind side for five out of seven HH patients. More importantly, while the normal vision 
controls showed more precise control and larger response amplitudes when the target moved 
along the horizontal rather than the vertical axis, the control performance of the HH patients 
was not different between these two target motion experimental conditions. 
CONCLUSIONS: Compared with normal vision controls, HH affected patients' control 
performance when the target moved horizontally (i.e., along the axis of their visual 
impairment) rather than vertically. We conclude that hemianopia affects the use of visual 
information for online control of a moving target specific to the axis of visual impairment. The 
implications of the findings for driving in hemianopic patients are discussed. 
PMID: 23457594 [PubMed - indexed for MEDLINE] PMCID: PMC3574089 Free PMC Article 
Related citations 
 
22. Br J Ophthalmol. 2013 Sep;97(9):1173-6.  
Examining the association between age-related macular degeneration and motor 
vehicle collision involvement: a retrospective cohort study. 
McGwin G Jr1, Mitchell B, Searcey K, Albert MA, Feist R, Mason JO 3rd, Thomley M, Owsley 
C. 
BACKGROUND: Little is known about motor vehicle collision (MVC) risk in older drivers with 
age-related macular degeneration (AMD). The purpose of this study is to examine 
associations between MVC involvement and AMD presence and severity. 
METHODS: In a retrospective cohort study pooling the samples from four previous studies, 
we examined associations between MVC rate and older drivers with early, intermediate or 
advanced AMD as compared with those in normal eye health. MVC data were based on 
accident reports obtained from the state agency that compiles this information. 
RESULTS: MVC rate was highest among those in normal eye health and progressively 
declined among those with early and intermediate disease, and then increased for those with 
advanced AMD. However, only for drivers with intermediate AMD was the MVC rate 
significantly different (lower) as compared with those in normal eye health, regardless of 
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whether the rate was defined in terms of person-years (RR 0.34, 95% CI 0.13 to 0.89) or 
person-miles (RR 0.35, 95% CI 0.13 to 0.91) of driving. 
CONCLUSIONS: These results suggest that older drivers with intermediate AMD have a 
reduced risk of collision involvement. Further research should investigate whether self-
regulatory driving practices by these drivers (avoiding challenging driving situations) underlies 
this reduced risk. 
PMID: 23832967 [PubMed - indexed for MEDLINE] PMCID: PMC3837568 Free PMC Article 
Related citations 
 
23. Ophthalmology. 2013 Jan;120(1):160-8.  
Driving ability reported by neovascular age-related macular degeneration patients after 
treatment with ranibizumab. 
Bressler NM1, Chang TS, Varma R, Suñer I, Lee P, Dolan CM, Ward J, Ianchulev T, Fine J. 
OBJECTIVES: To determine the impact of ranibizumab on driving status, driving ability 
perception, and having 20/40 vision or better in patients with choroidal neovascularization 
resulting from age-related macular degeneration (AMD). 
DESIGN: Phase III, multicenter, randomized clinical trials (Minimally Classic/Occult Trial of 
the Anti-VEGF Antibody Ranibizumab in the Treatment of Neovascular Age-Related Macular 
Degeneration [MARINA] and Anti-VEGF Antibody for the Treatment of Predominantly Classic 
Choroidal Neovascularization in Age-Related Macular Degeneration [ANCHOR]). 
PARTICIPANTS: One thousand one hundred twenty-six patients with choroidal 
neovascularization resulting from AMD. 
METHODS: Participants were assigned randomly to sham (n=238), 0.3-mg ranibizumab 
monthly injections (n=238), or 0.5-mg ranibizumab monthly injections (n=240) for 24 months 
(MARINA), or were randomized to verteporfin photodynamic therapy (PDT; n=143), 0.3-mg 
ranibizumab monthly injections (n=140), or 0.5-mg ranibizumab monthly injections (n=140) for 
24 months (ANCHOR). 
MAIN OUTCOME MEASURES: Self-reported driving status and driving ability perception 
were assessed as exploratory outcomes at baseline through 24 months after baseline using 
the 25-item National Eye Institute Visual Function Questionnaire. Best-corrected visual acuity 
in each eye was assessed monthly through 24 months. 
RESULTS: At baseline, 68.6% of patients in the MARINA trial and 62.7% of patients in the 
ANCHOR trial reported driving. Among patients driving at baseline in the MARINA trial 2 
years after randomization, 67.2% (95% confidence interval [CI], 59.2-75.2) of sham patients 
and 78.4% (95% CI, 71.8-85.0) of 0.5-mg patients reported that they were still driving. Among 
patients driving at baseline in the ANCHOR trial at 2 years after randomization, 71.6% (95% 
CI, 60.8-82.4) of PDT patients and 91.4% (95% CI, 85.3-97.5) of 0.5-mg patients were still 
driving. Also in the ANCHOR trial, ranibizumab-treated patients who were not driving at 
baseline seemed more likely to drive by months 12 and 24 than PDT patients. Perception of 
driving ability was correlated with improvement in visual acuity (VA) in the better-seeing eye 
at 12 and 24 months (R2=0.17 and R2=0.20 at 12 and 24 months, respectively [P<0.001], in 
the MARINA trial; R2=0.13 and R2=0.14, respectively [P<0.001], in the ANCHOR trial). Visual 
acuity in one or both eyes 2 years after randomization was more likely to be 20/40 or better in 
the ranibizumab-treated groups. 
CONCLUSIONS: These results suggest that patients with neovascular AMD treated with 
ranibizumab are more likely to report driving ability and have vision of at least 20/40 than 
patients given sham treatment or PDT. 
PMID: 23009891 [PubMed - indexed for MEDLINE] 
Related citations 
 
24. BMC Ophthalmol. 2013 Sep 10;13:45.  
Driver self-regulation and depressive symptoms in cataract patients awaiting surgery: 
a cross-sectional study. 
Fraser ML1, Meuleners LB, Ng JQ, Morlet N. 
BACKGROUND: Cataract is an extremely common visual condition of ageing. Evidence 
suggests that visual impairment influences driving patterns and self-regulatory behavior 
among older drivers. However, little is known about the psychological effects of driver self-
regulation among older drivers. Therefore, this study aimed to describe driver self-regulation 
practices among older bilateral cataract patients and to determine the association between 
self-regulation and depressive symptoms. 
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METHODS: Ninety-nine older drivers with bilateral cataract were assessed the week before 
first eye cataract surgery. Driver self-regulation was measured via the Driving Habits 
Questionnaire. Depressive symptoms were assessed using the 20-item Center for 
Epidemiological Studies Depression Scale. Visual, demographic and cognitive data were also 
collected. Differences between self-regulators and non self-regulators were described and 
linear regression modeling used to determine the association between driver self-regulation 
and depressive symptoms score. 
RESULTS: Among cataract patients, 48% reported self-regulating their driving to avoid at 
least one challenging situation. The situations most commonly avoided were driving at night 
(40%), on the freeway (12%), in the rain (9%) and parallel parking (8%). Self-regulators had 
significantly poorer contrast sensitivity in their worse eye than non self-regulators (p = 0.027). 
Driver self-regulation was significantly associated with increased depressive symptoms after 
controlling for potential confounding factors (p = 0.002). 
CONCLUSIONS: Driver self-regulation was associated with increased depressive symptoms 
among cataract patients. Further research should investigate this association among the 
general older population. Self-regulation programs aimed at older drivers may need to 
incorporate mental health elements to counteract unintended psychological effects. 
PMID: 24016307 [PubMed - indexed for MEDLINE] PMCID: PMC3847094 Free PMC Article 
Related citations 
 
25. Invest Ophthalmol Vis Sci. 2013 Jan 28;54(1):778-82. doi: 10.1167/iovs.12-11249. 
Association between higher order visual processing abilities and a history of motor 
vehicle collision involvement by drivers ages 70 and over. 
Friedman C1, McGwin G Jr, Ball KK, Owsley C. 
PURPOSE: To examine in a population-based sample of 2000 drivers aged 70 years and 
older, the independent association between higher order visual processing impairment and 
motor vehicle collision (MVC) rate during the prior 5 years. 
METHODS: Three higher order visual processing screening tests were administered since 
previous research found associations between impaired performance on these screens and 
MVC involvement. They included an estimate of visual processing speed under divided 
attention conditions (useful field of view [UFOV] subset 2); Trails B, a paper and pencil test of 
visual processing speed also involving problem solving, executive function, and working 
memory; and the visual closure subtest of the Motor Free Visual Perception Test (MVPT) 
examining the ability to recognize objects only partially visible. Potentially confounding 
variables were also assessed including demographics, general cognitive status, visual acuity, 
and contrast sensitivity. MVC involvement was determined by accident reports from the 
Alabama Department of Public Safety, and driving exposure was estimated from the Driving 
Habits Questionnaire. 
RESULTS: MVC rates (for at fault and all MVCs) were significantly higher for those older 
drivers with impairments in any of the three visual processing screening tests. After 
adjustment for potentially confounding influences, the association between MVC rate and 
Trails B remained significant, whereas the association with MVPT and UFOV did not. 
CONCLUSIONS: This population-based study of drivers aged 70 years and older suggests 
that a paper and pencil test assessing higher order visual processing skills is independently 
associated with a recent history of MVC involvement. 
PMID: 23307969 [PubMed - indexed for MEDLINE] PMCID: PMC3562119 Free PMC Article 
Related citations 
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1. Am J Respir Crit Care Med. 2013 Nov 1;188(9):1163-4.  
Reply: Objective measurement of the therapeutic effectiveness of continuous positive 
airway pressure versus oral appliance therapy for the treatment of obstructive sleep 
apnea. 
White DP. 
Comment on 
•   Continuous positive airway pressure versus the mandibular advancing splint: 

are they equally effective in obstructive sleep apnea management? [Am J Respir Crit 
Care Med. 2013] 

•   Health outcomes of continuous positive airway pressure versus oral 
appliance treatment for obstructive sleep apnea: a randomized controlled trial. [Am J 
Respir Crit Care Med. 2013] 

•   Objective measurement of the therapeutic effectiveness of continuous 
positive airway pressure versus oral appliance therapy for the treatment of 
obstructive sleep apnea. [Am J Respir Crit Care Med. 2013] 

PMID: 24180445 [PubMed - indexed for MEDLINE] PMCID: PMC3863743 [Available on 
2014/11/1] 
Related citations 
 
2. Am J Respir Crit Care Med. 2013 Nov 1;188(9):1162-3.  
Reply: Objective measurement of the therapeutic effectiveness of continuous positive 
airway pressure versus oral appliance therapy for the treatment of obstructive sleep 
apnea. 
Phillips CL1, Cistulli PA, Grunstein RR. 
Comment on 
   Health outcomes of continuous positive airway pressure versus oral 

appliance treatment for obstructive sleep apnea: a randomized controlled trial. [Am J 
Respir Crit Care Med. 2013] 

   Objective measurement of the therapeutic effectiveness of continuous 
positive airway pressure versus oral appliance therapy for the treatment of 
obstructive sleep apnea. [Am J Respir Crit Care Med. 2013] 

PMID: 24180444 [PubMed - indexed for MEDLINE] 
Related citations 
 
3. Am J Respir Crit Care Med. 2013 Nov 1;188(9):1162. doi: 10.1164/rccm.201305-0809LE. 
Objective measurement of the therapeutic effectiveness of continuous positive airway 
pressure versus oral appliance therapy for the treatment of obstructive sleep apnea. 
Vanderveken OM1, Braem MJ, Dieltjens M, De Backer WA, Van de Heyning PH. 
Comment in 
•   Reply: Objective measurement of the therapeutic effectiveness of continuous 

positive airway pressure versus oral appliance therapy for the treatment of 
obstructive sleep apnea. [Am J Respir Crit Care Med. 2013] 

•   Reply: Objective measurement of the therapeutic effectiveness of continuous 
positive airway pressure versus oral appliance therapy for the treatment of 
obstructive sleep apnea. [Am J Respir Crit Care Med. 2013] 

Comment on 
   Continuous positive airway pressure versus the mandibular advancing splint: 

are they equally effective in obstructive sleep apnea management? [Am J Respir Crit 
Care Med. 2013] 

   Health outcomes of continuous positive airway pressure versus oral 
appliance treatment for obstructive sleep apnea: a randomized controlled trial. [Am J 
Respir Crit Care Med. 2013] 

PMID: 24180443 [PubMed - indexed for MEDLINE] 
Related citations 
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4. Workplace Health Saf. 2013 Nov;61(11):479-85.  
Obstructive sleep apnea among commercial motor vehicle drivers: using evidence-
based practice to identify risk factors. 
Olszewski K, Wolf D. 
Commercial motor vehicle driving is a hazardous occupation, having the third highest fatality 
rate among common U.S. jobs. Among the estimated 14 million U.S. commercial motor 
vehicle drivers, the prevalence of obstructive sleep apnea is reported to be 17% to 28%. 
Despite the identified increased prevalence of obstructive sleep apnea among commercial 
motor vehicle drivers, federal law does not require that they be screened for obstructive sleep 
apnea. This article presents an evidence-based practice change project; the authors 
developed, implemented, and evaluated a screening program to identify commercial motor 
vehicle drivers' risk for obstructive sleep apnea during commercial driver medical 
examinations. The results of this practice change indicated screening for obstructive sleep 
apnea during the commercial driver medical examination led to improved identification of 
obstructive sleep apnea risk among commercial motor vehicle drivers and should be a clinical 
standard in occupational health clinics. 
PMID: 24144003 [PubMed - indexed for MEDLINE] 
Related citations 
 
5. J Clin Sleep Med. 2013 Oct 15;9(10):1013-21.  
Excessive daytime sleepiness increases the risk of motor vehicle crash in obstructive 
sleep apnea. 
Ward KL1, Hillman DR, James A, Bremner AP, Simpson L, Cooper MN, Palmer LJ, Fedson 
AC, Mukherjee S. 
STUDY OBJECTIVES: 
(1) To describe the incidence rate of motor vehicle crashes (MVCs) in patients with 
obstructive sleep apnea (OSA); and (2) to investigate MVC risk factors in OSA patients. 
METHODS: 
A retrospective case-series observational study was conducted using data from the West 
Australian Sleep Health Study at a tertiary hospital-based sleep clinic. Participants were 
patients (N = 2,673) referred for assessment of suspected sleep disordered breathing. 
Questionnaire data were collected including age, sex, years of driving, near-misses and 
MVCs, sleepiness, and consumption of alcayonol and caffeinated drinks. Overnight 
laboratory-based polysomnography was performed using standard methodology.(1) Poisson 
univariate and negative binomial multivariable regression models were used to investigate 
associations between risk factors and MVC and near-miss risk in patients with untreated OSA. 
RESULTS: 
In patients with untreated OSA, the crash rate was 0.06 MVC/person-year compared with the 
general community crash rate of 0.02 MVC/person-year. The rate ratio comparing very sleepy 
men with normal men was 4.68 (95% CI 3.07, 7.14) for near-misses and 1.27 (95% CI 1.00, 
1.61) for crashes, after adjusting for confounders. In women there was a significant 
association with sleepiness score (p = 0.02) but no dose effect across quartiles. 
CONCLUSIONS: 
Untreated OSA is associated with an increased risk of near-misses in men and women and 
an increased risk of MVCs in very sleepy men. There is a strong association between 
excessive daytime sleepiness and increased report of near-misses. Our data support the 
observation that it is those patients with increased sleepiness regardless of OSA severity who 
are most at risk. 
PMID: 24127145 [PubMed - indexed for MEDLINE] PMCID: PMC3778172 Free PMC Article 
Related citations 
 
6. J Clin Sleep Med. 2013 Sep;9(9):971-2.  
Mandibular advancement device vs. CPAP in the treatment of obstructive sleep apnea: 
are they equally effective in Short term health outcomes? 
White DP1, Shafazand S. 
QUESTION: 
Is the treatment of obstructive sleep apnea (OSA) with mandibular advancement device 
(MAD) similar in health outcomes to continuous positive airway pressure (CPAP) in the short 
term (one month health outcomes)? 
DESIGN: 

http://www.ncbi.nlm.nih.gov/pubmed/24144003
http://www.ncbi.nlm.nih.gov/pubmed/24144003
http://www.ncbi.nlm.nih.gov/pubmed?term=Olszewski%20K%5BAuthor%5D&cauthor=true&cauthor_uid=24180445
http://www.ncbi.nlm.nih.gov/pubmed?term=Wolf%20D%5BAuthor%5D&cauthor=true&cauthor_uid=24180445
http://www.ncbi.nlm.nih.gov/pubmed?linkname=pubmed_pubmed&from_uid=24144003
http://www.ncbi.nlm.nih.gov/pubmed/24127145
http://www.ncbi.nlm.nih.gov/pubmed/24127145
http://www.ncbi.nlm.nih.gov/pubmed?term=Ward%20KL%5BAuthor%5D&cauthor=true&cauthor_uid=24180445
http://www.ncbi.nlm.nih.gov/pubmed?term=Hillman%20DR%5BAuthor%5D&cauthor=true&cauthor_uid=24180445
http://www.ncbi.nlm.nih.gov/pubmed?term=James%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24180445
http://www.ncbi.nlm.nih.gov/pubmed?term=Bremner%20AP%5BAuthor%5D&cauthor=true&cauthor_uid=24180445
http://www.ncbi.nlm.nih.gov/pubmed?term=Simpson%20L%5BAuthor%5D&cauthor=true&cauthor_uid=24180445
http://www.ncbi.nlm.nih.gov/pubmed?term=Cooper%20MN%5BAuthor%5D&cauthor=true&cauthor_uid=24180445
http://www.ncbi.nlm.nih.gov/pubmed?term=Palmer%20LJ%5BAuthor%5D&cauthor=true&cauthor_uid=24180445
http://www.ncbi.nlm.nih.gov/pubmed?term=Fedson%20AC%5BAuthor%5D&cauthor=true&cauthor_uid=24180445
http://www.ncbi.nlm.nih.gov/pubmed?term=Fedson%20AC%5BAuthor%5D&cauthor=true&cauthor_uid=24180445
http://www.ncbi.nlm.nih.gov/pubmed?term=Mukherjee%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24180445
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3778172/
http://www.ncbi.nlm.nih.gov/pubmed?linkname=pubmed_pubmed&from_uid=24127145
http://www.ncbi.nlm.nih.gov/pubmed/23997711
http://www.ncbi.nlm.nih.gov/pubmed/23997711
http://www.ncbi.nlm.nih.gov/pubmed?term=White%20DP%5BAuthor%5D&cauthor=true&cauthor_uid=24180445
http://www.ncbi.nlm.nih.gov/pubmed?term=Shafazand%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24180445


NPOTM: Sleep Disorders and Driving 2013-4 

 

 102 

Randomized, open labeled, cross over, non-inferiority trial; Clinical trial registered with 
https://www.anzctr.org.au (ACTRN 12607000289415). 
ALLOCATION: 
Patients randomized to both the treatment acclimatization and treatment arm orders, resulting 
in 4 randomized sequences for MAD (M) and CPAP (C): MCMC, MCCM, CMMC and CMCM. 
Each sequence was generated by a computer program using random permuted blocks. The 
acclimatization periods for each treatment were generally between 4-6 weeks. Treatment 
periods were for 1 month each. 
BLINDING: 
The investigators and participants were not blinded to study arm assignment. 
FOLLOW-UP PERIOD: 
1 month. 
SETTING: 
The study was conducted at three sleep centers in Sydney, Australia. 
SUBJECTS: 
126 adults, mean age 49.5 years, 81% male, mean AHI 25.6 events/h, were randomized. 
INCLUSION CRITERIA: 
patients with newly diagnosed OSA, AHI > 10 events/h, age ≥ β0 years, ≥ β symptoms of 
OSA (snoring, fragmented sleep, witnessed apneas, or daytime sleepiness), and a 
willingness to use both treatments. 
EXCLUSION CRITERIA: 
previous OSA treatment or a need for immediate treatment, central sleep apnea, a coexisting 
sleep disorder, regular use of sedatives or narcotics, preexisting lung or psychiatric disease, 
and any contraindication for oral appliance therapy (e.g., periodontal disease or insufficient 
dentition). 
INTERVENTION: 
Patients meeting eligibility criteria were randomized to a 4-6 week each, acclimatization to 
CPAP and MAD. A 2 week wash out period was then followed by initial assignment to CPAP 
or MAD treatment and subsequent cross over. During each of the 4-6 weeks of 
acclimatization with each device, all patients were asked to use their device for as long as 
they could tolerate it on a nightly basis. 
OUTCOMES: 
The primary outcome was the difference in 24-hour mean arterial pressure (24MAP) between 
CPAP and MAD determined by 24-hour ambulatory blood pressure (BP) monitoring. 
Secondary outcome measures were central BP and arterial stiffness measurements, 
neurobehavioral function, and quality of life (QOL) using the Functional Outcomes of Sleep 
Questionnaire (FOSQ), the Short Form-36 (SF-36), the Epworth Sleepiness Score (ESS), and 
the AusEd driving simulator. Daily diaries were also used to monitor treatment side effects 
and determine subjective compliance. The sample size was calculated to show the non-
inferiority of MAD relative to CPAP in the 24MAP after 1 month of therapy, using an a priori 
determined non-inferiority margin of 1.6 mmHg, assuming 90% power and a true difference 
between treatment means of zero. The primary hypothesis was tested by comparing the 
upper limit of the 95% confidence interval for the MAD-CPAP difference in 24MAP with the a 
priori non-inferiority margin using the paired t-test. 
PATIENT FOLLOW-UP: 
18 patients (14%) withdrew after randomization, leaving 108 (86%) who completed the study. 
Two patients withdrew because of treatment intolerance (one CPAP and one both CPAP and 
MAD). Analyses were limited to the 108 subjects who completed the trial, regardless of 
compliance with their assigned treatment. 
MAIN RESULTS: 
There was no statistically significant difference between the groups in the primary outcome. 
MAD was non-inferior to CPAP with a CPAP-MAD 24MAP difference, 0.2 mmHg (95% 
confidence interval, -0.7 to 1.1 mmHg). However, ultimately neither treatment lowered BP 
from baseline in the entire group, after 1 month of therapy. In the subgroup of patients with 
baseline hypertension (n = 45), there were consistent treatment-related 24MAP 
improvements (p < 0.05) of 2.5 mmHg (CPAP) and 2.2 mmHg (MAD), with neither treatment 
having a superior effect. There were no differences in secondary outcome measures between 
groups, except MAD performed better than CPAP in improving four of eight SF-36 general 
QOL domains, and the overall mental component score (p < 0.05). Subjective reports of 
nightly compliance were less for CPAP compared with MAD (mean compliance 5.2 ± 2.0 vs. 
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6.5 ± 1.3 h/night, p < 0.0001).Treatment preference results showed that 55 patients (51%) 
preferred MAD, 25 (23%) preferred CPAP, 23 (21%) preferred either, and 5 (4.6%) preferred 
neither. 
CONCLUSION: 
In adults with predominately moderate to severe OSA, the short term (one month) use of an 
adjustable MAD was not inferior to CPAP in its impact on 24 hour mean ambulatory blood 
pressure, daytime sleepiness, disease specific and general quality of life. 
Comment on 
   Health outcomes of continuous positive airway pressure versus oral 

appliance treatment for obstructive sleep apnea: a randomized controlled trial. [Am J 
Respir Crit Care Med. 2013] 

PMID: 23997711 [PubMed - indexed for MEDLINE] PMCID: PMC3746726 Free PMC Article 
Related citations 
 
7. J Occup Environ Med. 2013 Sep;55(9):1035-40.  
Hits and misses: screening commercial drivers for obstructive sleep apnea using 
guidelines recommended by a joint task force. 
Platt AB1, Wick LC, Hurley S, Soto-Calderon H, Wieland W, Staley B, Maislin G, 
Gurubhagavatula I. 
OBJECTIVE: 
To evaluate joint task force criteria-based screening for severe obstructive sleep apnea (s-
OSA) in commercial drivers. 
METHODS: 
Among a community-based cohort of licensed commercial vehicle drivers, we assessed utility 
of the joint task force criteria. We conducted full, 14-channel overnight polysomnography in all 
drivers, defining s-OSA as an apnea-hypopnea index of 30 or more per hour. 
RESULTS: 
One hundred of 104 drivers with successful polysomnography studies were predominantly 
obese (median body mass index = 32.8 kg/m; interquartile range = 26.8 to 37.4) and had a 
median apnea-hypopnea index of 20.6 per hour (interquartile range = 10.0 to 34.2). 
Examination-based criteria were more effective (sensitivity = 80%; negative posttest 
probability [nPTP] = 17%) than symptom-based criteria (sensitivity = 63%; nPTP = 23%). 
Examination and symptom-based criteria combined had high sensitivity (97%) and low nPTP 
(7%), but poor specificity (19%). 
CONCLUSIONS: 
Examination-based criteria missed 20% of s-OSA cases. Combining examination with 
confidentially reported symptoms improved sensitivity but required confirmatory 
polysomnography in 86%, supporting universal screening of all drivers. 
Comment in 
   Rationale for broader testing of drivers for obstructive sleep apnea: a 

response to Hartenbaum and colleagues. [J Occup Environ Med. 2014] 
   Response to "hits and misses: screening commercial drivers for obstructive 

sleep apnea using guidelines recommended by a joint task force" by Platt et al. [J 
Occup Environ Med. 2014] 

PMID: 23969501 [PubMed - indexed for MEDLINE] 
Related citations 
 
8. Sleep. 2013 Aug 1;36(8):1263-4.  
Portable diagnostic devices and commercial motor vehicle drivers. 
Zhang C, Berger M, Malhotra A, Kales S. 
Comment on 
   Letter regarding the review by Zhang et al. of portable recording for the 

diagnosis of obstructive sleep apnea in commercial motor vehicle drivers. [Sleep. 
2013] 

   Portable diagnostic devices for identifying obstructive sleep apnea among 
commercial motor vehicle drivers: considerations and unanswered questions. [Sleep. 
2012] 

PMID: 23904688 [PubMed - indexed for MEDLINE] PMCID: PMC3700725 Free PMC Article 
Related citations 
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9. Sleep. 2013 Aug 1;36(8):1261-2.  
Letter regarding the review by Zhang et al. of portable recording for the diagnosis of 
obstructive sleep apnea in commercial motor vehicle drivers. 
Westbrook P. 
Comment in 
   Portable diagnostic devices and commercial motor vehicle drivers. [Sleep. 

2013] 
Comment on 
   Portable diagnostic devices for identifying obstructive sleep apnea among 

commercial motor vehicle drivers: considerations and unanswered questions. [Sleep. 
2012] 

PMID: 23904687 [PubMed - indexed for MEDLINE] PMCID: PMC3700724 Free PMC Article 
Related citations 
 
10. J Occup Environ Med. 2013 Jun;55(6):603-4.  
Weight loss by commercial drivers to reduce the risk of obstructive sleep apnea. 
Harrison BD. 
PMID: 23743868 [PubMed - indexed for MEDLINE] 
Related citations 
 
11. Am J Respir Crit Care Med. 2013 Jun 1;187(11):1259-66.  
An official American Thoracic Society Clinical Practice Guideline: sleep apnea, 
sleepiness, and driving risk in noncommercial drivers. An update of a 1994 Statement. 
Strohl KP, Brown DB, Collop N, George C, Grunstein R, Han F, Kline L, Malhotra A, Pack A, 
Phillips B, Rodenstein D, Schwab R, Weaver T, Wilson K; ATS Ad Hoc Committee on Sleep 
Apnea, Sleepiness, and Driving Risk in Noncommercial Drivers. 
BACKGROUND: 
Sleepiness may account for up to 20% of crashes on monotonous roads, especially highways. 
Obstructive sleep apnea (OSA) is the most common medical disorder that causes excessive 
daytime sleepiness, increasing the risk for drowsy driving two to three times. The purpose of 
these guidelines is to update the 1994 American Thoracic Society Statement that described 
the relationships among sleepiness, sleep apnea, and driving risk. 
METHODS: 
A multidisciplinary panel was convened to develop evidence-based clinical practice guidelines 
for the management of sleepy driving due to OSA. Pragmatic systematic reviews were 
performed, and the Grading of Recommendations, Assessment, Development, and 
Evaluation approach was used to formulate and grade the recommendations. Critical 
outcomes included crash-related mortality and real crashes, whereas important outcomes 
included near-miss crashes and driving performance. 
RESULTS: 
A strong recommendation was made for treatment of confirmed OSA with continuous positive 
airway pressure to reduce driving risk, rather than no treatment, which was supported by 
moderate-quality evidence. Weak recommendations were made for expeditious diagnostic 
evaluation and initiation of treatment and against the use of stimulant medications or empiric 
continuous positive airway pressure to reduce driving risk. The weak recommendations were 
supported by very low-quality evidence. Additional suggestions included routinely determining 
the driving risk, inquiring about additional causes of sleepiness, educating patients about the 
risks of excessive sleepiness, and encouraging clinicians to become familiar with relevant 
laws. 
DISCUSSION: 
The recommendations presented in this guideline are based on the current evidence, and will 
require an update as new evidence and/or technologies becomes available. 
PMID: 23725615 [PubMed - indexed for MEDLINE] 
Related citations 
 
12. J Clin Sleep Med. 2013 May 15;9(5):445-54.  
Effects of armodafinil on simulated driving and self-report measures in obstructive 
sleep apnea patients prior to treatment with continuous positive airway pressure. 
Kay GG1, Feldman N. 
STUDY OBJECTIVES: 
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Obstructive sleep apnea (OSA) has been associated with an increased risk of motor vehicle 
crashes. This driving risk can be reduced (≥ 50%) by treatment with continuous positive 
airway pressure (CPAP). However residual excessive daytime sleepiness (EDS) can persist 
for some patients who regularly use CPAP. The current study was designed to assess the 
effect of armodafinil on simulated driving performance and subsequent CPAP treatment 
compliance in newly diagnosed OSA patients with EDS during a 2-week "waiting period" prior 
to initiation of CPAP. 
METHODS: 
Sixty-nine newly diagnosed OSA patients, awaiting CPAP therapy, were randomized (1:1) to 
placebo or armodafinil (150 mg/day) treatment. Simulated driving tests and self-report 
measures were completed at baseline, after 2 weeks of drug treatment, and following 6 
weeks of CPAP treatment. CPAP compliance was evaluated at the end of 6 weeks of CPAP. 
RESULTS: 
Compared to placebo, armodafinil improved simulated driving safety performance in OSA 
patients awaiting CPAP therapy (p = 0.03). Improvement was seen in lane position deviation 
(p = 0.002) and number of lane excursions (p = 0.02). Improvement was also observed on 
measures of sleepiness using the Epworth Sleepiness Scale (ESS) and sleep related quality 
of life. Following 6 weeks of CPAP, there was also significant improvement observed on 
multiple measures of simulated driving performance. CPAP compliance did not differ between 
armodafinil-treated and placebo-treated patients (p = 0.80). 
CONCLUSIONS: 
Armodafinil was found to improve simulated driving performance in OSA patients with EDS 
prior to initiation of CPAP. Treatment with armodafinil showed no effect on subsequent CPAP 
compliance. 
PMID: 23674935 [PubMed - indexed for MEDLINE] PMCID: PMC3629318 Free PMC Article 
Related citations 
 
13. Am J Respir Crit Care Med. 2013 Apr 15;187(8):795-7.  
Continuous positive airway pressure versus the mandibular advancing splint: are they 
equally effective in obstructive sleep apnea management? 
White DP. 
Comment in 
   Reply: Objective measurement of the therapeutic effectiveness of continuous 

positive airway pressure versus oral appliance therapy for the treatment of 
obstructive sleep apnea. [Am J Respir Crit Care Med. 2013] 

   Objective measurement of the therapeutic effectiveness of continuous 
positive airway pressure versus oral appliance therapy for the treatment of 
obstructive sleep apnea. [Am J Respir Crit Care Med. 2013] 
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   Health outcomes of continuous positive airway pressure versus oral 

appliance treatment for obstructive sleep apnea: a randomized controlled trial. [Am J 
Respir Crit Care Med. 2013] 

PMID: 23586381 [PubMed - indexed for MEDLINE] 
Related citations 
 
14. J Clin Sleep Med. 2013 Apr 15;9(4):339-44.  
Reliability of the Watch-PAT 200 in detecting sleep apnea in highway bus drivers. 
Yuceege M1, Firat H, Demir A, Ardic S. 
OBJECTIVE: 
To predict the validity of Watch-PAT (WP) device for sleep disordered breathing (SDB) 
among highway bus drivers. 
METHOD: 
A total number of 90 highway bus drivers have undergone polysomnography (PSG) and 
Watch-PAT test simultaneously. Routine blood tests and the routine ear-nose-throat (ENT) 
exams have been done as well. 
RESULTS: 
The sensitivity, specificity, positive predictive value (PPV) and negative predictive value 
(NPV) were 89.1%, 76.9%, 82% and 85.7% for RDI > 15, respectively. WRDI, WODI, W < 
90% duration and Wmean SaO2 results were well correlated with the PSG results. In the 
sensitivity and specificity analysis, when diagnosis of sleep apnea was defined for different 
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cut-off values of RDI of 5, 10 and 15, AUC (95%CI) were found as 0.84 (0.74-0.93), 0.87 
(95%CI: 0.79-0.94) and 0.91 (95%CI: 0.85-0.97), respectively. There were no statistically 
significant differences between Stage1+2/Wlight and Stage REM/WREM. The percentage of 
Stage 3 sleep had difference significant statistically from the percentage of Wdeep. Total 
sleep times in PSG and WP showed no statistically important difference. Total NREM 
duration and total WNREM duration had no difference either. 
CONCLUSION: 
Watch-PAT device is helpful in detecting SDB with RDI > 15 in highway bus drivers, 
especially in drivers older than 45 years, but has limited value in drivers younger than 45 
years old who have less risk for OSA. Therefore, WP can be used in the former group when 
PSG is not easily available. 
PMID: 23585749 [PubMed - indexed for MEDLINE] PMCID: PMC3601312 Free PMC Article 
Related citations 
 
15. Clin Neurophysiol. 2013 Aug;124(8):1605-14.  
A new EEG biomarker of neurobehavioural impairment and sleepiness in sleep apnea 
patients and controls during extended wakefulness. 
D'Rozario AL1, Kim JW, Wong KK, Bartlett DJ, Marshall NS, Dijk DJ, Robinson PA, Grunstein 
RR. 
OBJECTIVE: 
To explore the use of detrended fluctuation analysis (DFA) scaling exponent of the awake 
electroencephalogram (EEG) as a new alternative biomarker of neurobehavioural impairment 
and sleepiness in obstructive sleep apnea (OSA). 
METHODS: 
Eight patients with moderate-severe OSA and nine non-OSA controls underwent a 40-h 
extended wakefulness challenge with resting awake EEG, neurobehavioural performance 
(driving simulator and psychomotor vigilance task) and subjective sleepiness recorded every 
2-h. The DFA scaling exponent and power spectra of the EEG were calculated at each time 
point and their correlation with sleepiness and performance were quantified. 
RESULTS: 
DFA scaling exponent and power spectra biomarkers significantly correlated with 
simultaneously tested performance and self-rated sleepiness across the testing period in 
OSA patients and controls. Baseline (8am) DFA scaling exponent but not power spectra were 
markers of impaired simulated driving after 24-h extended wakefulness in OSA (r=0.738, 
p=0.037). OSA patients had a higher scaling exponent and delta power during wakefulness 
than controls. 
CONCLUSIONS: 
The DFA scaling exponent of the awake EEG performed as well as conventional power 
spectra as a marker of impaired performance and sleepiness resulting from sleep loss. 
SIGNIFICANCE: 
DFA may potentially identify patients at risk of neurobehavioural impairment and assess 
treatment effectiveness. 
PMID: 23562656 [PubMed - indexed for MEDLINE] 
Related citations 
 
16. Am J Respir Crit Care Med. 2013 Apr 15;187(8):879-87.  
Health outcomes of continuous positive airway pressure versus oral appliance 
treatment for obstructive sleep apnea: a randomized controlled trial. 
Phillips CL1, Grunstein RR, Darendeliler MA, Mihailidou AS, Srinivasan VK, Yee BJ, Marks 
GB, Cistulli PA. 
RATIONALE: 
Continuous positive airway pressure (CPAP) and mandibular advancement device (MAD) 
therapy are commonly used to treat obstructive sleep apnea (OSA). Differences in efficacy 
and compliance of these treatments are likely to influence improvements in health outcomes. 
OBJECTIVES: 
To compare health effects after 1 month of optimal CPAP and MAD therapy in OSA. 
METHODS: 
In this randomized crossover trial, we compared the effects of 1 month each of CPAP and 
MAD treatment on cardiovascular and neurobehavioral outcomes. 
MEASUREMENTS AND MAIN RESULTS: 
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Cardiovascular (24-h blood pressure, arterial stiffness), neurobehavioral (subjective 
sleepiness, driving simulator performance), and quality of life (Functional Outcomes of Sleep 
Questionnaire, Short Form-36) were compared between treatments. Our primary outcome 
was 24-hour mean arterial pressure. A total of 126 patients with moderate-severe OSA 
(apnea hypopnea index [AHI], 25.6 [SD 12.3]) were randomly assigned to a treatment order 
and 108 completed the trial with both devices. CPAP was more efficacious than MAD in 
reducing AHI (CPAP AHI, 4.5 ± 6.6/h; MAD AHI, 11.1 ± 12.1/h; P < 0.01) but reported 
compliance was higher on MAD (MAD, 6.50 ± 1.3 h per night vs. CPAP, 5.20 ± 2 h per night; 
P < 0.00001). The 24-hour mean arterial pressure was not inferior on treatment with MAD 
compared with CPAP (CPAP-MAD difference, 0.2 mm Hg [95% confidence interval, -0.7 to 
1.1]); however, overall, neither treatment improved blood pressure. In contrast, sleepiness, 
driving simulator performance, and disease-specific quality of life improved on both 
treatments by similar amounts, although MAD was superior to CPAP for improving four 
general quality-of-life domains. 
CONCLUSIONS: 
Important health outcomes were similar after 1 month of optimal MAD and CPAP treatment in 
patients with moderate-severe OSA. The results may be explained by greater efficacy of 
CPAP being offset by inferior compliance relative to MAD, resulting in similar effectiveness. 
Clinical trial registered with https://www.anzctr.org.au (ACTRN 12607000289415). 
Comment in 
   Reply: Objective measurement of the therapeutic effectiveness of continuous 

positive airway pressure versus oral appliance therapy for the treatment of 
obstructive sleep apnea. [Am J Respir Crit Care Med. 2013] 

   Reply: Objective measurement of the therapeutic effectiveness of continuous 
positive airway pressure versus oral appliance therapy for the treatment of 
obstructive sleep apnea. [Am J Respir Crit Care Med. 2013] 

   Objective measurement of the therapeutic effectiveness of continuous 
positive airway pressure versus oral appliance therapy for the treatment of 
obstructive sleep apnea. [Am J Respir Crit Care Med. 2013] 

   ACP Journal Club. Mandibular advancement device and CPAP did not differ 
for health outcomes in obstructive sleep apnea. [Ann Intern Med. 2013] 

   Continuous positive airway pressure versus the mandibular advancing splint: 
are they equally effective in obstructive sleep apnea management? [Am J Respir Crit 
Care Med. 2013] 

   Mandibular advancement device vs. CPAP in the treatment of obstructive 
sleep apnea: are they equally effective in Short term health outcomes? [J Clin Sleep 
Med. 2013] 

PMID: 23413266 [PubMed - indexed for MEDLINE] 
Related citations 
 
17. J Sleep Res. 2014 Apr;23(2):143-52.  
Insomnia and accidents: cross-sectional study (EQUINOX) on sleep-related home, 
work and car accidents in 5293 subjects with insomnia from 10 countries. 
Léger D1, Bayon V, Ohayon MM, Philip P, Ement P, Metlaine A, Chennaoui M, Faraut B. 
The link between sleepiness and the risk of motor vehicle accidents is well known, but little is 
understood regarding the risk of home, work and car accidents of subjects with insomnia. An 
international cross-sectional survey was conducted across 10 countries in a population of 
subjects with sleep disturbances. Primary care physicians administered a questionnaire that 
included assessment of sociodemographic characteristics, sleep disturbance and accidents 
(motor vehicle, work and home) related to sleep problems to each subject. Insomnia was 
defined using the International Classification of Sleep Disorders (ICSD-10) criteria. A total of 
5293 subjects were included in the study, of whom 20.9% reported having had at least one 
home accident within the past 12 months, 10.1% at least one work accident, 9% reported 
having fallen asleep while driving at least once and 4.1% reported having had at least one car 
accident related to their sleepiness. All types of accident were reported more commonly by 
subjects living in urban compared to other residential areas. Car accidents were reported 
more commonly by employed subjects, whereas home injuries were reported more frequently 
by the unemployed. Car accidents were reported more frequently by males than by females, 
whereas home accidents were reported more commonly by females. Patients with insomnia 
have high rates of home accidents, car accidents and work accidents related to sleep 
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disturbances independently of any adverse effects of hypnotic treatments. Reduced total 
sleep time may be one factor explaining the high risk of accidents in individuals who complain 
of insomnia. 
PMID: 24237855 [PubMed - indexed for MEDLINE] 
Related citations 
 
18. Accid Anal Prev. 2014 Jan;62:186-90.  
Feasibility of force platform based roadside drowsiness screening - a pilot study. 
Forsman P1, Pyykkö I, Toppila E, Hæggström E. 
Previous research on driver drowsiness detection has focused on developing in-car systems 
that continuously monitor the driver while driving and warn him/her when drowsiness 
compromises safety. In occupational settings a simple test of postural control has showed 
sensitivity to work shift induced fatigue in drivers. Whether the test is feasible for surveillance 
purposes in roadside settings is unknown. The present research sought to evaluate the 
feasibility of using a force platform test of postural control as a breathalyzer-like drowsiness-
test at the roadside. Seventy-one commercial drivers stopped by at our measurement sites 
and volunteered to participate in the study. We tested postural control with a computerized 
force platform, on which the drivers stood eyes open while it sampled body center-of-pressure 
excursions at 33Hz for 30s and scored postural control as the area of the 95% confidence 
ellipse enclosing the excursions. The drivers also completed the Karolinska Sleepiness Scale 
(KSS) and we recorded each driver's wake up time, time on task, and time of testing. Five of 
the seventy-one drivers exhibited significantly poorer postural control than their peers 
(P=0.03). The wake up times and times on task for these five drivers indicated that they were 
on a night shift schedule or had a long time on task. Furthermore, their postural control and 
KSS scores correlated (r=-0.88, P=0.04), whereas the scores did not correlate for their peers 
(r=0.10, P=0.48). These results indicate that the force platform test identified drivers, whose 
impairment in postural control was drowsiness-related. Specifically, the test identified the few 
drivers in this roadside sample whose wake- and work histories resembled a night shift 
schedule. In this kind of roadside setting, with a demographically heterogeneous group and 
interindividual differences in people's responses to drowsiness, it suggests that the method, 
further developed, may provide a drowsiness test for roadside surveillance. 
PMID: 24172085 [PubMed - indexed for MEDLINE] 
Related citations 
 
19. J Clin Sleep Med. 2013 Oct 15;9(10):1013-21.  
Excessive daytime sleepiness increases the risk of motor vehicle crash in obstructive 
sleep apnea. 
Ward KL1, Hillman DR, James A, Bremner AP, Simpson L, Cooper MN, Palmer LJ, Fedson 
AC, Mukherjee S. 
STUDY OBJECTIVES: (1) To describe the incidence rate of motor vehicle crashes (MVCs) in 
patients with obstructive sleep apnea (OSA); and (2) to investigate MVC risk factors in OSA 
patients. 
METHODS: A retrospective case-series observational study was conducted using data from 
the West Australian Sleep Health Study at a tertiary hospital-based sleep clinic. Participants 
were patients (N = 2,673) referred for assessment of suspected sleep disordered breathing. 
Questionnaire data were collected including age, sex, years of driving, near-misses and 
MVCs, sleepiness, and consumption of alcohol and caffeinated drinks. Overnight laboratory-
based polysomnography was performed using standard methodology.(1) Poisson univariate 
and negative binomial multivariable regression models were used to investigate associations 
between risk factors and MVC and near-miss risk in patients with untreated OSA. 
RESULTS: In patients with untreated OSA, the crash rate was 0.06 MVC/person-year 
compared with the general community crash rate of 0.02 MVC/person-year. The rate ratio 
comparing very sleepy men with normal men was 4.68 (95% CI 3.07, 7.14) for near-misses 
and 1.27 (95% CI 1.00, 1.61) for crashes, after adjusting for confounders. In women there 
was a significant association with sleepiness score (p = 0.02) but no dose effect across 
quartiles. 
CONCLUSIONS: Untreated OSA is associated with an increased risk of near-misses in men 
and women and an increased risk of MVCs in very sleepy men. There is a strong association 
between excessive daytime sleepiness and increased report of near-misses. Our data 
support the observation that it is those patients with increased sleepiness regardless of OSA 
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severity who are most at risk. 
PMID: 24127145 [PubMed - indexed for MEDLINE] PMCID: PMC3778172 Free PMC Article 
Related citations 
 
20. Accid Anal Prev. 2014 Jan;62:1-8.  
Specific sleepiness symptoms are indicators of performance impairment during sleep 
deprivation. 
Howard ME1, Jackson ML, Berlowitz D, O'Donoghue F, Swann P, Westlake J, Wilkinson V, 
Pierce RJ. 
Drivers are not always aware that they are becoming impaired as a result of sleepiness. 
Using specific symptoms of sleepiness might assist with recognition of drowsiness related 
impairment and help drivers judge whether they are safe to drive a vehicle, however this has 
not been evaluated. In this study, 20 healthy volunteer professional drivers completed two 
randomized sessions in the laboratory - one under 24h of acute sleep deprivation, and one 
with alcohol. The Psychomotor Vigilance Task (PVT) and a 30min simulated driving task 
(AusEdTM) were performed every 3-4h in the sleep deprivation session, and at a BAC of 
0.00% and 0.05% in the alcohol session, while electroencephalography (EEG) and eye 
movements were recorded. After each test session, drivers completed the Karolinska 
Sleepiness Scale (KSS) and the Sleepiness Symptoms Questionnaire (SSQ), which includes 
eight specific sleepiness and driving performance symptoms. A second baseline session was 
completed on a separate day by the professional drivers and in an additional 20 non-
professional drivers for test-retest reliability. There was moderate test-retest agreement on 
the SSQ (r=0.59). Significant correlations were identified between individual sleepiness 
symptoms and the KSS score (r values 0.50-0.74, p<0.01 for all symptoms). The frequency of 
all SSQ items increased during sleep deprivation (χ(β) values of β8.4-80.2, p<0.01 for all 
symptoms) and symptoms were related to increased subjective sleepiness and performance 
deterioration. The symptoms "struggling to keep your eyes open", "difficulty maintaining 
correct speed", "reactions were slow" and "head dropping down" were most closely related to 
increased alpha and theta activity on EEG (r values 0.49-0.59, p<0.001) and "nodding off to 
sleep" and "struggling to keep your eyes open" were related to slow eye movements (r values 
0.67 and 0.64, p<0.001). Symptoms related to visual disturbance and impaired driving 
performance were most accurate at detecting severely impaired driving performance (AUC on 
ROC curve of 0.86-0.91 for detecting change in lateral lane position greater than the change 
at a BAC of 0.05%). Individual sleepiness symptoms are related to impairment during acute 
sleep deprivation and might be able to assist drivers in recognizing their own sleepiness and 
ability to drive safely. 
PMID: 24125802 [PubMed - indexed for MEDLINE] 
Related citations 
 
21. J Am Geriatr Soc. 2013 Oct;61(10):1730-7.  
Sleep disturbances and driving practices of older drivers. 
Vaz Fragoso CA1, Van Ness PH, Araujo KL, Iannone LP, Marottoli RA. 
OBJECTIVES: To evaluate the associations between sleep disturbances and driving 
practices, including driving cessation and trajectories of daily driving mileage (change over 
time), in older drivers. 
DESIGN: Longitudinal. 
SETTING: New Haven, Connecticut. 
PARTICIPANTS: Four hundred thirty older drivers, mean age 78.5, recruited from clinic and 
community sites. 
MEASUREMENTS: Baseline measures included medical history, daily driving mileage, 
Insomnia Severity Index (ISI), Epworth Sleepiness Scale (ESS), and Sleep Apnea Clinical 
Score (SACS). Longitudinal outcomes included at least one episode of driving cessation and 
trajectories of miles driven per day, as recorded every 6 months over 2 years. 
RESULTS: At baseline, participants drove an average of 22.2 miles per day; 26.0% (112/430) 
had insomnia (ISI ≥ 8), 19.γ% (8γ/4γ0) had daytime drowsiness (ESS ≥ 10), and 19.9% 
(84/422) had high sleep apnea risk (SACS > 15). The sleep-based predictors of insomnia 
(risk ratio (RR) = 1.20, 95% confidence interval (CI) = 0.65-2.20), daytime drowsiness (RR = 
0.94, 95% CI = 0.46-1.95), and high sleep apnea risk (RR = 0.62, 95% CI = 0.27-1.42) did not 
confer a significantly greater risk of driving cessation. Insomnia was the only sleep-based 
predictor that conferred a significant change in driving mileage, yielding an average decrease 
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of 4.5 miles per day over 2 years (P = .01). In the insomnia model, covariates that were 
associated with less driving mileage were polypharmacy (≥ 4 medications) and each year of 
additional age, yielding an average decrease of 8.3 (P = .01) and 0.4 miles per day (P = .02), 
respectively, over 2 years. 
CONCLUSION: In a cohort of older drivers, insomnia and the covariates of polypharmacy 
and advancing age were longitudinally associated with less daily driving mileage. Because 
reductions in driving mileage in older persons often occur in response to reductions in driving 
capacity, these results support a clinical approach that considers insomnia-based cognitive-
behavioral therapy and reduced polypharmacy as strategies for improving driving capacity in 
older persons. 
PMID: 24001143 [PubMed - indexed for MEDLINE] PMCID: PMC3797184 [Available on 
2014/10/1] 
Related citations 
 
22. Accid Anal Prev. 2013 Oct;59:618-22.  
Short and long sleep duration and risk of drowsy driving and the role of subjective 
sleep insufficiency. 
Maia Q1, Grandner MA, Findley J, Gurubhagavatula I. 
Experimental sleep restriction increases sleepiness and impairs driving performance. 
However, it is unclear whether short sleep duration in the general population is associated 
with drowsy driving. The goal of the present study was to evaluate whether individuals in the 
general population who obtained sleep of 6h or less are more likely to report drowsy driving, 
and evaluate the role of perceived sleep sufficiency. Data exploring whether subgroups of 
short sleepers (those who report the most or least unmet sleep need) show different risk 
profiles for drowsy driving are limited. From the 2009 Behavioral Risk Factor Surveillance 
System (N=31,522), we obtained the following self-reported data: (1) sleep duration (≤5, 6, 7, 
8, 9, or ≥10 h/night); (β) number of days/week of perceived insufficient sleep; (γ) among 
drivers, yes/no response to: "During the past 30 days, have you ever nodded off or fallen 
asleep, even just for a brief moment, while driving?" (4) demographics, physical/mental health. 
Using 7 h/night as reference, logistic regression analyses evaluated whether self-reported 
sleep duration was associated with drowsy driving. Overall, 3.6% reported drowsy driving. 
Self-identified short-sleepers reported drowsy driving more often, and long sleepers, less 
often. Among those who perceived sleep as always insufficient, drowsy driving was reported 
more often when sleep duration was ≤5 h, 6 h, or ≥10 h. Among those who perceived sleep 
as always sufficient, drowsy driving was reported more often among ≤5 h and 6h sleepers. 
Overall, drowsy driving was common, particularly in self-identified short-sleepers as a whole, 
as well as subgroups based on sleep insufficiency. 
PMID: 23973762 [PubMed - indexed for MEDLINE]  
Related citations 
 
23. Int J Psychophysiol. 2013 Aug;89(2):195-202.  
Maintenance of Wakefulness Test scores and driving performance in sleep disorder 
patients and controls. 
Philip P1, Chaufton C, Taillard J, Sagaspe P, Léger D, Raimondi M, Vakulin A, Capelli A. 
OBJECTIVE: Sleepiness at the wheel is a risk factor for traffic accidents. Past studies have 
demonstrated the validity of the Maintenance of Wakefulness Test (MWT) scores as a 
predictor of driving impairment in untreated patients with obstructive sleep apnea syndrome 
(OSAS), but there is limited information on the validity of the maintenance of wakefulness test 
by MWT in predicting driving impairment in patients with hypersomnias of central origin 
(narcolepsy or idiopathic hypersomnia). The aim of this study was to compare the MWT 
scores with driving performance in sleep disorder patients and controls. 
METHODS: 19 patients suffering from hypersomnias of central origin (9 narcoleptics and 10 
idiopathic hypersomnia), 17 OSAS patients and 14 healthy controls performed a MWT (4×40-
minute trials) and a 40-minute driving session on a real car driving simulator. Participants 
were divided into 4 groups defined by their MWT sleep latency scores. The groups were 
pathological (sleep latency 0-19 min), intermediate (20-33 min), alert (34-40 min) and control 
(>34 min). The main driving performance outcome was the number of inappropriate line 
crossings (ILCs) during the 40 minute drive test. 
RESULTS: Patients with pathological MWT sleep latency scores (0-19 min) displayed 
statistically significantly more ILC than patients from the intermediate, alert and control groups 
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(F (3, 46)=7.47, p<0.001). 
INTERPRETATION: Pathological sleep latencies on the MWT predicted driving impairment in 
patients suffering from hypersomnias of central origin as well as in OSAS patients. MWT is an 
objective measure of daytime sleepiness that appears to be useful in estimating the driving 
performance in sleepy patients. 
PMID: 23727627 [PubMed - indexed for MEDLINE] 
Related citations 
 
24. Am J Respir Crit Care Med. 2013 Jun 1;187(11):1259-66.  
An official American Thoracic Society Clinical Practice Guideline: sleep apnea, 
sleepiness, and driving risk in noncommercial drivers. An update of a 1994 Statement. 
Strohl KP, Brown DB, Collop N, George C, Grunstein R, Han F, Kline L, Malhotra A, Pack A, 
Phillips B, Rodenstein D, Schwab R, Weaver T, Wilson K; ATS Ad Hoc Committee on Sleep 
Apnea, Sleepiness, and Driving Risk in Noncommercial Drivers. 
BACKGROUND: Sleepiness may account for up to 20% of crashes on monotonous roads, 
especially highways. Obstructive sleep apnea (OSA) is the most common medical disorder 
that causes excessive daytime sleepiness, increasing the risk for drowsy driving two to three 
times. The purpose of these guidelines is to update the 1994 American Thoracic Society 
Statement that described the relationships among sleepiness, sleep apnea, and driving risk. 
METHODS: A multidisciplinary panel was convened to develop evidence-based clinical 
practice guidelines for the management of sleepy driving due to OSA. Pragmatic systematic 
reviews were performed, and the Grading of Recommendations, Assessment, Development, 
and Evaluation approach was used to formulate and grade the recommendations. Critical 
outcomes included crash-related mortality and real crashes, whereas important outcomes 
included near-miss crashes and driving performance. 
RESULTS: A strong recommendation was made for treatment of confirmed OSA with 
continuous positive airway pressure to reduce driving risk, rather than no treatment, which 
was supported by moderate-quality evidence. Weak recommendations were made for 
expeditious diagnostic evaluation and initiation of treatment and against the use of stimulant 
medications or empiric continuous positive airway pressure to reduce driving risk. The weak 
recommendations were supported by very low-quality evidence. Additional suggestions 
included routinely determining the driving risk, inquiring about additional causes of sleepiness, 
educating patients about the risks of excessive sleepiness, and encouraging clinicians to 
become familiar with relevant laws. 
DISCUSSION: The recommendations presented in this guideline are based on the current 
evidence, and will require an update as new evidence and/or technologies becomes available. 
PMID: 23725615 [PubMed - indexed for MEDLINE] 
Related citations 
 
25. JAMA Pediatr. 2013 Jul;167(7):606-7.  
Young drivers and the risk for drowsy driving. 
Ebel BE. 
Comment on 
   Sleep-deprived young drivers and the risk for crash: the DRIVE prospective 

cohort study. [JAMA Pediatr. 2013] 
PMID: 23689431 [PubMed - indexed for MEDLINE] 
Related citations 

 

26. JAMA Pediatr. 2013 Jul;167(7):647-55.  
Sleep-deprived young drivers and the risk for crash: the DRIVE prospective cohort 
study. 
Martiniuk AL1, Senserrick T, Lo S, Williamson A, Du W, Grunstein RR, Woodward M, Glozier 
N, Stevenson M, Norton R, Ivers RQ. 
IMPORTANCE: Short sleep duration is common in adolescents and young adults, and short 
sleep duration is a risk factor for motor vehicle crash. 
OBJECTIVE: To assess the association between hours of sleep and the risk for motor 
vehicle crash, including the time of day of crash and types of crash (single, multiple vehicle, 
run off road, and intersection). 
DESIGN: Prospective cohort study. 
SETTING: New South Wales, Australia. 
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PARTICIPANTS: Questionnaire responses were obtained from 20,822 newly licensed drivers 
aged 17 to 24 years. Participants held a first-stage provisional license between June 2003 
and December 2004 prospectively linked to licensing and police-reported crash data, with an 
average of 2 years of follow-up. Analyses were conducted on a subsample of 19,327 
participants for which there was full information. 
EXPOSURE: Sleeping 6 or fewer hours per night. 
MAIN OUTCOMES AND MEASURES: The main outcome variable was police-reported crash. 
Multivariable Poisson regression models were used to investigate the role of sleep duration 
on the risk for crash. 
RESULTS: On average, those who reported sleeping 6 or fewer hours per night had an 
increased risk for crash compared with those who reported sleeping more than 6 hours 
(relative risk [RR], 1.21; 95% CI, 1.04-1.41). Less weekend sleep was significantly associated 
with an increased risk for run-off-road crashes (RR, 1.55; 95% CI, 1.21-2.00). Crashes for 
individuals who had less sleep per night (on average and on weekends) were significantly 
more likely to occur between 8 pm and 6 am (RR, 1.86; 95% CI, 1.11-3.13, for midnight to 
5:59 am and RR, 1.66; 95% CI, 1.15-2.39, for 8:00 pm to 11:59 pm). 
CONCLUSIONS AND RELEVANCE: Less sleep per night significantly increased the risk for 
crash for young drivers. Less sleep on weekend nights increased the risk for run-off-road 
crashes and crashes occurring in the late-night hours. This provides rationale for 
governments and health care providers to address sleep-related crashes among young 
drivers. 
Comment in 
   Young drivers and the risk for drowsy driving. [JAMA Pediatr. 2013] 
PMID: 23689363 [PubMed - indexed for MEDLINE] 
Related citations 
 

27. Sleep Med. 2013 May;14(5):466-8.  
Driving drowsy also worsens driver distraction. 
Anderson C1, Horne JA. 
OBJECTIVES: Laboratory-based studies show that drowsiness increases the propensity to 
become distracted. As this phenomenon has not been investigated in drowsy drivers, we 
underwent a pilot study under realistic monotonous driving conditions to see if distraction was 
more apparent when drowsy; if so, how does it affect driving performance? 
METHODS: A repeated measures counterbalanced design whereby participants drove for 
two hours in a fully interactive car simulator during the bi circadian afternoon drive, after a 
night of either normal (baseline) or restricted sleep to five hours (sleep restriction). Videos of 
drivers' faces were analysed blind for short (<3 s) and long (>3 s) distractions, in which 
drivers took their eyes off the road ahead. These results were compared with the likelihood of 
simultaneous lane-drifting incidents, when at least two wheels left the driving lane. 
RESULTS: More distractions occurred after restricted sleep (p<0.005) for both short and long 
distractions (p<0.05). There was an overall significant (p<0.02) positive correlation between 
distractions and driving incidents for both conditions but with significantly more distraction-
related incidents after sleep restriction (p<0.03). 
CONCLUSIONS: Following restricted sleep, drivers had an increased propensity to become 
distracted, which was associated with an increased likelihood of poor driving performance as 
evidenced by the car leaving the driving lane. 
PMID: 23523431 [PubMed - indexed for MEDLINE] 
Related citations 
 
28. Accid Anal Prev. 2013 Dec;61:296-303.  
The impact of subclinical sleep problems on self-reported driving patterns and 
perceived driving abilities in a cohort of active older drivers. 
Hickey AJ1, Weegar K, Kadulina Y, Gagnon S, Marshall S, Myers A, Tuokko H, Bédard M, 
Gélinas I, Man-Son-Hing M, Mazer B, Naglie G, Porter M, Rapoport M, Vrkljan B; Candrive 
Research Team. 
The present study sought to investigate the influence of subclinical sleep disturbances on 
driving practices and driver perceptions in a large cohort of healthy older drivers. Participants 
from the Candrive II prospective cohort study were investigated. Self-reported measures of 
sleep problems were used to determine the influence of sleep disturbance on self-reported 
driving practices and perceived driving abilities, as measured by the Situational Driving 
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Frequency, Situational Driving Avoidance, and Perceived Driving Abilities scales. Hierarchical 
regression analyses were used to estimate whether mild self-reported sleep problems were 
predictive of driving restrictions and perceived abilities, while controlling for a variety of 
health-related factors and demographic variables known to mediate sleep problems or to 
impact driving. Cross-sectional analysis of baseline data from the Candrive II study suggests 
that subclinical sleep problems do not significantly influence self-reported driving patterns or 
perceived driving abilities in older drivers once control variables are considered. The 
relationship between sleep problems, driving frequency, avoidance and perceived abilities is 
better explained by mediating demographic, health, and cognitive factors. Further research 
examining sleep disturbances and driving should include objective measures of driving 
practices (exposure, patterns) and outcomes (crashes, violations) and should take in 
consideration the severity of sleep problems. 
PMID: 23510800 [PubMed - indexed for MEDLINE] 
Related citations 
 
29. Accid Anal Prev. 2013 Apr;53:17-22.  
The distribution of sleepiness, sleep and work hours during a long distance morning 
trip: a comparison between night- and non-night workers. 
Di Milia L1, Kecklund G. 
Few studies have examined the extent of driver sleepiness during a long distance morning 
trip. Sleepiness at this time may be high because of night work, waking early to commence 
work or travel, sleep disorders and the monotony of driving long distances. The objective of 
this study was to estimate the prevalence of chronic sleepiness (Epworth sleepiness score 
≥10) and sleep restriction (≤5h) in a sample of 649 drivers. Participants driving between 08:00 
and 10:00 on three highways in regional Australia participated in a telephone interview. 
Approximately 18% of drivers reported chronic sleepiness. The proportions of night workers 
(NW) and non-night workers (NNW) with chronic sleepiness were not significantly different 
but males reported a significantly greater proportion of chronic sleepiness than females. The 
NW group had a significantly greater proportion of drivers with ≤5h of sleep in the previous β4 
and 48h, fewer nights of full sleep (≤4), acute sleepiness and longer weekly work hours. The 
NW group reported driving a significantly longer distance at Time 1 (Mean=140.29±72.17km, 
versus 117.55±89.74km) and an additional longer distance to complete the journey 
(Mean=89.33±95.23km, versus 64.77±94.07km). The high proportions of sleep restriction and 
acute sleepiness among the NW group, and the amount of chronic sleepiness in the NW and 
NNW groups reported during a long distance morning trip may be of concern for driver safety. 
PMID: 23357032 [PubMed - indexed for MEDLINE] 
Related citations 
 
30. Sleep Med. 2013 Feb;14(2):136-9.  
Assessment of multiple sleep latency testing in adults in Europe. 
Pataka A1, Yoon CH, Poddar A, Riha RL. 
Guidelines for the multiple sleep latency test (MSLT) were published in 1986 and updated in 
2005. Individual interpretation of instructions may lead to variability in conducting and 
reporting the test with implications for diagnosis. 
OBJECTIVE: To assess variability in conducting MSLT among sleep laboratories in Europe. 
METHODS: A questionnaire based on the clinical MSLT guidelines was posted or emailed to 
283 sleep centres in Europe. 
RESULTS: Ninety adult laboratories performing MSLT returned the questionnaire. Indications 
for MSLT were: narcolepsy, excessive daytime somnolence, driving issues and assessment 
of wakefulness. Routinely, only 17% of laboratories performed urinary drug screening and 
68.2% asked patients to complete sleep diaries. Overnight polysomnography before MSLT 
was ran in 87.5% of laboratories. There was variation in setup and instructions among 
countries. Sleep onset was scored as one epoch of any stage sleep by 65.9% of labs. REM 
latency was calculated and reported according to the 2005 guidelines in 73.7% of cases. 
Abnormal daytime sleepiness was considered to be a sleep latency⩽5min in 33% laboratories. 
CONCLUSION: There is marked variability in the practice and interpretation of the MSLT in 
Europe. 
Comment in 
   Multiple sleep latency test: are the practice and interpretation of the test 

valid? [Sleep Med. 2013] 

http://www.ncbi.nlm.nih.gov/pubmed?linkname=pubmed_pubmed&from_uid=23510800
http://www.ncbi.nlm.nih.gov/pubmed/23357032
http://www.ncbi.nlm.nih.gov/pubmed/23357032
http://www.ncbi.nlm.nih.gov/pubmed?term=Di%20Milia%20L%5BAuthor%5D&cauthor=true&cauthor_uid=25022191
http://www.ncbi.nlm.nih.gov/pubmed?term=Kecklund%20G%5BAuthor%5D&cauthor=true&cauthor_uid=25022191
http://www.ncbi.nlm.nih.gov/pubmed?linkname=pubmed_pubmed&from_uid=23357032
http://www.ncbi.nlm.nih.gov/pubmed/23312376
http://www.ncbi.nlm.nih.gov/pubmed?term=Pataka%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25022191
http://www.ncbi.nlm.nih.gov/pubmed?term=Yoon%20CH%5BAuthor%5D&cauthor=true&cauthor_uid=25022191
http://www.ncbi.nlm.nih.gov/pubmed?term=Poddar%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25022191
http://www.ncbi.nlm.nih.gov/pubmed?term=Riha%20RL%5BAuthor%5D&cauthor=true&cauthor_uid=25022191
http://www.ncbi.nlm.nih.gov/pubmed/23317932
http://www.ncbi.nlm.nih.gov/pubmed/23317932


NPOTM: Sleep Disorders and Driving 2013-4 

 

 114 

PMID: 23312376 [PubMed - indexed for MEDLINE] 
Related citations 
 
31. J Sleep Res. 2013 Feb;22(1):70-5.  
Exenatide improves excessive daytime sleepiness and wakefulness in obese patients 
with type 2 diabetes without obstructive sleep apnoea. 
Idris I1, Abdulla H, Tilbrook S, Dean R, Ali N. 
We investigate the effects of exenatide on excessive daytime sleepiness (EDS), driving 
performance and depression score in patients with type 2 diabetes with EDS. Eight obese 
patients with diabetes but without obstructive sleep apnoea (OSA) participated in a placebo-
controlled single-blind study during which multiple wakefulness and sleep latency test, 
Epworth score, driving performance, depression score, fasting glucose and glycated 
haemoglobin (HbA1c) levels were assessed at baseline, end of placebo and treatment phase 
at baseline and after 22 weeks of treatment. Mean (±standard error of the mean) age, body 
mass index (kg m(2) ) and HbA1c [mmol mol(-1) (%)] of patients at baseline were 50 ± 
4.9 years, 37.6 ± 1.1 and 65 ± 19 (8.06 ± 0.41), respectively. When compared to 
placebo, exenatide treatment was associated with a decrease in both subjective and objective 
sleepiness, based on the Epworth score reduction and the sleep latency increase assessed 
by multiple objective sleepiness and sustained attention (OSLER) tests, respectively. Mean 
sleep latency time (adjusted for change in HbA1c and weight) were 32.1 ± 1.7, 29.1 ± 
1.7 and 37.7 ± 1.7, respectively (P = 0.002). Modelling for covariates suggested that 
improvement in mean sleep latency time is predicted by changes in weight (P = 0.003), 
but not by changes in HbA1c (P = 0.054). Epworth sleepiness score was reduced 
significantly (values for placebo versus exenatide: 11.3 ± 1.2 versus 5.7 ± 1.3; P = 
0.003). No significant change was noted in the depression score and driving performance. 
Exenatide is associated with a significant reduction in objective sleepiness in obese patients 
with type 2 diabetes without OSA, independent of HbA1c levels. These findings could form a 
basis for further studies to investigate the pathophysiological mechanisms of sleepiness in 
obese patients with type 2 diabetes. 
PMID: 22716195 [PubMed - indexed for MEDLINE] Free full text 
Related citations 
 
32. Traffic Inj Prev. 2014;15(2):132-7.  
Deterioration in driving performance during sleep deprivation is similar in professional 
and nonprofessional drivers. 
Howard ME1, Jackson ML, Swann P, Berlowitz DJ, Grunstein RR, Pierce RJ. 
OBJECTIVE: There is some suggestion in the literature that professional drivers might self-
select to be more resistant to the effects of sleep deprivation; however, this question has not 
been directly examined. The current laboratory study aimed to compare performance 
changes during acute sleep deprivation between professional and nonprofessional drivers. 
METHODS: Twenty volunteer male professional drivers and 20 nonprofessional drivers 
performed a simulated driving task (AusEd) and the Psychomotor Vigilance Task (PVT) 
during 24 hours of continuous wakefulness. Ratings of subjective sleepiness were also 
examined. 
RESULTS: There was a progressive and significant increase in lateral lane position and 
speed variability on the simulated driving task and an increase in PVT reaction times and 
lapses after participants had been awake for 17 to 24 hours (Ps < .01). There was no 
difference in performance changes between the professional and nonprofessional drivers. 
CONCLUSIONS: Professional drivers in this study had the same susceptibility to sleep 
deprivation as nonprofessional drivers. This finding does not support the concept that 
professional drivers are resistant to sleep loss. 
PMID: 24345014 [PubMed - indexed for MEDLINE] 
Related citations 
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2013-2014 English Language Medline Publications on Renal Disorders and 

Automobile Driving  

 

 

No 2013 papers found 

 

  
Advice remains, car driver's are generally not restricted, other than the generic comment that 
they should not drive if they are feeling unwell postdialysis 
  

  
Morse of the restrictions refer to commercial vehicle license 
  

International  Benchmarks remain as: 

 
https://www.gov.uk/kidney-problems-and-driving 
https://www.gov.uk/government/publications/k1v-online-confidential-medical-information 
  

  
Recommendations on commercial driving licences that were issued in US in 2008- - Assert 
renal failure can be associated with many other illness and then advise to refer back to 
underlying cardiac  issues.  The USA Guidelines remain unchanged  
 
http://www.fmcsa.dot.gov/sites/fmcsa.dot.gov/files/docs/MEP-Recommendations-Renal-v2-
prot.pdf 
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