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Abstract

Research into the effects of various drugs on driving performance is becoming more important 
as epidemiological studies indicate that the incidence of drugs in drivers is increasing. Con-

the tests being used to determine whether certain drugs are impairing are sensitive, valid and 
reliable. This chapter presents the most common tests used in research to evaluate behaviours 
relating to driving. The research varies from the use of simple cognitive tasks, to simulators, 

relevant processes and use sensitive tests for drug impairment.

Driving is a complex task that requires control and coordination of a number of 

-

intermediate level or the manoeuvring level, negotiations of common driving situ-
ations occur. These behaviours are described as controlled and require conscious 

avoidance. At the lowest level or the operational level, the basic vehicle-control 
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processes occur, such as steering, braking and gear shifting, and are described as 
automotive behaviours. Automotive behaviours require little conscious mental 

measure behaviours across all three levels of control. The following chapter aims 

how sensitive those tests are to drug effects.

During these tests a licensed driving instructor, who has access to dual controls 

participant according to a number of simple and strict criteria. The second method 
used to assess driver performance measures actual responses as driver inputs from 
steering, braking, and acceleration controls. These tests take place on both open 
and closed driving courses. It is often argued that on-road driving tasks are the 

-

taking behaviours. 

mouse. Driving simulators are often criticized for limited realism and it is question-

the perceived risk of driving in the simulator is much less than on the open road, so 

-
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Which tests are sensitive to drug effects on driver  
performance?

Automative behaviours 

Road tracking task

The most common on-road test used to measure driver impairment is the road 

deviation of lateral position or SDLP. SDLP is an index of road tracking error or 
weaving, swerving and overcorrecting. SDLP is measured using an electro-optical 

-

position diminishes. 

km road-tracking course. SDLP, mean lateral position, and the mean and standard 
deviation of speed were recorded. The tests were undertaken at 40 minutes and one 

-

equivalent at both time points. These results were compared to those of alcohol and 

-

compared to placebo in all drug conditions. The combination of alcohol and the low 

-
lent to a BAC of 0.14 %.
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-
-

participants administered 75 mg of MDMA showed a decrease in SDLP relative to 

Critical tracking task (CTT)

-

horizontal deviation of a cursor from the midpoint on a horizontal, linear scale. 
-

-

that supports some impairment relative to placebo on CTT after the consumption 
-

-

Control behaviours 

Object movement estimation under divided attention (OMEDA)

-

-

centre of the computer screen. While the target is moving, participants complete 
-
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on the four green corners of the computer screen. The main variable is the absolute 
mean difference between the estimated and actual TTC. 

max as pos-
sible renders best results. 

Visual search task 

-

line of gaze with respect to the head, which is used to determine visual search for 

Car following task

The car following task was developed to measure attention and perception per-

participants are required to match the speed of a lead vehicle and to maintain a con-
stant distance from the vehicle as it executes a series of deceleration and accelera-

-

-
ecuted during one test. The results revealed that reaction time increased for each 

-
-
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-

following test. In addition to the method described above, the investigator in the 

increased brake reaction time. When alcohol was administered alone or in combi-

When alcohol was combined with 100 mg MDMA reaction time further increased 

effects were found for other measures. 

Sobriety testing

-
vided attention. In addition to maintaining coordination and balance, the individual 

-
tagmus, one-leg stand, and walk and turn tests.

-

-
-

cannabis cigarette, participants performed the SFSTs and a simulated driving test 
within two hours after the smoking cannabis. The results revealed that there was a 

-

-

conditions. The results suggest that performance on the SFSTs provides a moderate 
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Executive planning

The Tower of London (TOL)

task consists of computer generated images of begin- and end-arrangements of three 
-

correct decisions on the Tower of London task. Results also indicated that a longer 

The city driving task

-

series of observable responses at predetermined points along the route according to 

-

108 items were scored as either pass or fail and were categorized in the follow-

was calculated as the total test performance measure. This approach proved to be 

-
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combination of the two.
Limitations of these tests or approaches include the fact that the recorded im-

conditions and other factors. The potential effect of external factors should also be 

Driving simulators

Assess behaviors across all three levels of control. Discussed below are a few re-
cent studies which utilize driving simulators to assess driver performance. 

-

with accelerator and brake pedals placed underneath the bench. The driving envi-

inside the vehicle with a view through the front windscreen and included a simu-

-

-

-
ate drug doses and unrealistic testing times and environment, Krueger & Vollrath 

-

a driving simulator that consisted of a 15-inch computer monitor and a commercial 
-
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an acoustic signal resembling an ambulance horn. A peripheral attention task re-

when the lights began to change could an accident be avoided. The third task as-

-

-

-

combination with alcohol. In contrast to on-road studies, the results revealed that 

-
-

was impaired. When alcohol was combined with cannabis and amphetamines, per-
formance was worse on all three measures. While the consumption of a single drug 

-
tion of drugs will have a dramatic and deleterious effect on driving performance.

-

-

consisting of a car with the original controls attached to a Silicon Graphics com-

-
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-

-
low. The results revealed that road tracking was sensitive to drug effects with SDLP 

clearance than in the no drug condition. Car following performance revealed a 

-
ever, the standard deviation in reaction time increased from no drug to MDMA to 

test performance over the last three decades. Although various investigators have 

no proof for such a claim or even a reasonable theoretical rationale. In general, 

perception, attention, motor control, cognitive function or CNS arousal that are as-

-
strated.

-

of epidemiological data demonstrating a conclusive relation between drug use and 

-

driving simulators or on-the-road driving. The latter refers to the fact that avail-

-
rence, such as crash risk. To date however, epidemiological data on the association 
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Nevertheless, there are a number of performance tests with demonstrated sensi-

principles. 

differences in test scores are attributable to true differences in the characteristic 

-

-
ses show that mean values of the dependant variable obtained during these driving 

however, can be described from several angles.

Content validity

-

exists that comprises all relevant aspects of the driving task. Even one the most 
accepted tests for measuring drug-induced driving impairment, i.e. the standardized 
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aspects of the driving task and none of them is capable of encompassing all the 

-

Predictive validity

-

changes in the construct that it is designed to predict would provide good evidence 
-

-

that, in the past, investigators have often neglected to calculate the predictive valid-

-

to drug induced crash risk. 
-

bration data are available to calculate the relation between alcohol induced changes 
in SDLP and alcohol related crash risk as a function of blood alcohol concentra-

increasing BAC, and it thus comes as no surprise that alcohol induced changes in 

-

with respect to these drugs’ potential for crash risk. Figure 2 demonstrates that di-

induced crash risk.
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Figure 1 
crash risk as a function of blood alcohol concentration. SDLP and crash risk data were taken 

Figure 2 
crash risk as a function of blood alcohol concentration. SDLP and relative risk data were 
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as well.

External validity

volunteers. It has been argued that patients do not experience side effects to the 

-
pressant treatment than depressed patients and that one response does not predict 

-

-

important cause of driver impairment in patients treated with antidepressant drugs. 
-

ies, and the number of patients in clinical trials complaining of somnolence with 

of the percentage of depressed patients complaining of somnolence in clinical trials 

Propositions

-

relevance to driving as possible.
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-

test for predicting drug-induced crash risk.
– Studies to show a drug effect on driving or skills related to driving should be 

-

– Studies to establish the driving hazard potential of a particular drug should pro-
-
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