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Driver Deaths in Highway Vehicle Crashes in Canada in 2012

(Traffic Injury Research Foundation of Canada, 2015)
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Objective:

To explore the influences of depressed mood and
alcohol on decision-making and the decision to drive in
males (24-50).
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Depressed mood: What is it?

An episode lasting most of the day, nearly every day 5+ symptoms during a two-week period:
for a two-week period. * Depressed mood
* Loss of interest or pleasure
*  Weight loss/gain
* Insomnia/hypersomnia
* Psychomotor agitation/retardation
e Fatigue or loss of energy
* Feeling worthless or guilty
* Diminished ability to think or concentrate,
indecisiveness
* Thoughts of death, suicidal ideation/attempt

(American Psychiatric Association, 2013; Deonna et al., 2015; Watson & Clark, 1994) 9



Unsafe driving

Driving Performance

N
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Unintentional errors

Failure of perceptual abilities,
attention, motor abilities,
fatigue, driving inexperience

Risky Driving

Intentional behaviours

Deficits in decision-making,
working memory, and response
inhibition
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0.05% BAC and driving

* Increases in risky driving
* Faster mean speed?

* Impairment in set-shifting
(a component of working memory)
* Mixed findings on perseveration3*

* Non-perseverative facets of working memory are
preserved at 0.05% BAC*

3x increase in driver
injury risk 3 hours
after consumption?




Decision-making

* Increase in risky decision making under acute alcohol
intoxication and negative mood separately!-?

* We don’t know how these factors affect decision-
making when experienced concurrently



Methods



Inclusion criteria

Vi.

Male

Age 24-50

Valid driver’s licence >
1 year

Previous drinking
experience

Normal or corrected-
to-normal vision and
hearing

Completion of at least
a Grade 6 or
equivalent level of
proficiency in English

Exclusion criteria

V.

Vi.

Vil.

viil.

Driving simulation sickness

History of major traffic violations (e.g., driving
while intoxicated, reckless driving)

Unremitted psychiatric disorder

Scores = 14 on the Beck Depression Inventory-ll
Any chronic iliness, intellectual deficiency, or
developmental disorder

Recent medication use that may pose a risk of
drowsiness, light-headedness, or an interaction
with alcohol

Problem drug use (total scores > 6 or scores > 2
on Question 2 on the Drug Use Disorders
Identification Test)

Problem alcohol use (total score > 8, scores > 1
on Question 2 or 3, or scores > 0 on Questions
4-6 on the Alcohol Use Disorders Identification
Test)



Quasi-experimental, double-
blinded, placebo-controlled,
between-subjects, factorial design
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Hypotheses

1. Risky driving: 2. Decision-making: 3. Greater risky driving
a) Main effect of Mood  a) Main effect of Mood  in participants with
b) Main effect of Alcohol b) Main effect of Alcohol poorer decision-
making.



Alcohol administration

* 0.05% BAC: A mixture of ethanol and orange juice. Ethanol is
calculated according to sex, age, height, and weight characteristics.

* 0.0% BAC (placebo): A mixture of dealcoholized alcohol (e.g., rum
extract), orange juice, and a trace of ethanol on the surface of the
beverage to simulate the smell and taste of alcohol.
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Driving simulation

* Risky driving: aggregated
correlation scores
including mean speed,
speed change in response
to another car merging,
and vehicle positioning.
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Quasi-experimental, double- Legend
blinded, placebo-controlled, Procedure
between-subjects, factorial design lowa Analysis
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Hypothesis 1

Expected results

Risky driving:
a) Main effect of Mood . —Neutral
c mood
b) Main effect of Alcohol 2
© —Depressed
>
X% mood
2

Placebo Alcoholic
beverage beverage
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Hypothesis 2

Expected results

Decision-making:

a) Main effect of Mood & —Neutral
: — mood

b) Main effect of Alcohol e
- —Depressed
o
% mood
(® )
Q
a

Placebo Alcoholic
beverage beverage
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Hypothesis 3

Greater risky driving in

participants with poorer decision-
making.

Risky driving

Expected results

Decision-making
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summary

Drivers with a long episode of depressed
mood are more likely to have poor decision-
making and engage in greater risky driving.
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Conclusion



Limitations

* Ecological validity
(alcohol administration and
driving simulation)

* Generalisability
(males age 24-50)

Future Directions

* Other mood categories
(anxiety, happiness)

e Other risky behaviours
(gambling, drug/alcohol
abuse)



Summary & Conclusions
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With the rise of self driving vehicles, it's only
a matter of time before there's a Country
song where the guy's truck leaves him.

29



References

,IAmerican Psychiatric Association, DSM-5 Task Force (2013). Diagnostic and statistical manual of mental disorders: DSM-5 (5th ed.). Washington, DC: American Psychiatric Publishing,
nc.

Buelow, M. T., & Suhr, J. A. (2013). Personality characteristics and state mood influence individual deck selections on the lowa Gambling Task. Personality and Individual Differences,
54(5), 593-597. http://doi.org/10.1016/j.paid.2012.11.019

Curci, A., Lanciano, T., Soleti, E., & Rimé, B. (2013). Negative emotional experiences arouse rumination and affect working memory capacity. Emotion, 13(5), 867-880.
http://doi.org/10.1037/a0032492

Deonna, J., Tappolet, C., & Teroni, F. (2015). Emotion, philosophical issues about. Wiley Interdisciplinary Reviews: Cognitive Science, 6(3), 193—-207. http://doi.org/10.1002/wcs.1342

Fell, J. C., & Voas, R. B. (2014). The effectiveness of a 0.05 blood alcohol concentration (BAC) limit for driving in the United States. Addiction, 109(6), 869-874.
http://doi.org/10.1111/add.12365

Gilman, J. M., Smith, A. R., Ramchandani, V. A., Momenan, R., & Hommer, D. W. (2012). The effect of intravenous alcohol on the neural correlates of risky decision making in healthy
social drinkers. Addiction Biology, 17(2), 465-478. http://doi.org/10.1111/j.1369-1600.2011.00383.x

Guillot, C. R,, Fanning, J. R., Bullock, J. S., McCloskey, M. S., & Berman, M. E. (2010). Effects of alcohol on tests of executive functioning in men and women: A dose response
examination. Experimental and Clinical Psychopharmacology, 18(5), 409-417. http://doi.org/10.1037/a0021053

Lyvers, M., & Maltzman, 1. (1991). Selective effects of alcohol on Wisconsin Card Sorting Test performance. British Journal of Addiction, 86(4), 399—-407.
http://doi.org/10.1111/j.1360-0443.1991.tb03417.x

Martin, T. L., Solbeck, P. A. M., Mayers, D. J., Langille, R. M., Buczek, Y., & Pelletier, M. R. (2013). A review of alcohol-impaired driving: The role of blood alcohol concentration and
complexity of the driving task. J Forensic Sci, 58(5), 1238—1250. http://doi.org/lo.1111/1556-4029.12227

Taylor, B, Irving, H. M., Kanteres, F., Room, R., Borges, G., Cherpitel, C., ... & Rehm, J. (2010). The more you drink, the harder you fall: A systematic review and meta-analysis of how
acute alcohol consumption and injury or collision risk increase together. Drug and Alcohol Dependence, 110(1-2), 108—116. http://doi.org/10.1016/j.drugalcdep.2010.02.011

Traffic Injury Research Foundation of Canada. (2015). Alcohol and Drug-Crash Problem in Canada 2012 Report. Ottawa, Ontario.
Watson, D., & Clark, L. A. (1994). The PANAS-X: Manual for the Positive and Negative Affect Schedule-Expanded Form. Ames: The University of lowa.

World Health Organization. (2015). Global status report on road safety. Geneva, Switzerland.

30



Fonds de recherche
Santé

Québec
vk

)6&—

CIHR IRSC
Thank YOU Canadgn fottutes of 115111 b e
Dr. Thomas Brown + lab D

INSTITUT MEMTAL HEALTH
UNIVERSITAIRE EN UNMNERSITY
SANTE MENTALE INSTITUTE

< McGill

31



Neuroanatomy of executive function
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