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ABSTRACT: Experimental, epidemiological, and real-case studies have different advantages and limitations 
when used to study the effect of substance use on the risk for involvement in a road traffi c crash. It is easier to 
perform well-controlled experimental studies than well-controlled epidemiological studies due to diffi culties related 
to selection bias, information bias, and confounding. On the other hand, it is diffi cult or impossible to perform 
experimental studies using single and repeated substance doses similar to those used by drivers and problematic 
drugs users. Real-case studies indicate which substances may cause observed impairment and involvement in 
road traffi c crashes and at which concentrations; however, those studies cannot be used to quantify crash risks 
or determine causality. All three types of studies are needed to obtain a broad and complete picture as they may 
complement each other when assessing the effects of substance use on road traffi c safety.

KEYWORDS: Alcohol, drugs, impairment, research methods, road traffi c crash, substance use, traffi c safety. 

INTRODUCTION

 A large proportion of road traffi c crashes are caused by 
driver impairment after using alcohol or other psychoactive 
substances [167]. Analysis of blood samples from those 
arrested for driving under the infl uence (DUI) of alcohol 
or drugs, or from crash-involved drivers, show variations 
in detected substances across countries related to regional 
differences in the use of alcohol, recreational drugs, 
and psychoactive medicines, including problematic use 
and addiction, as well as differences in attitudes toward 
driving after using alcohol or drugs [21,47,94,95]. Such 
differences make comparisons between studies diffi cult. In 
general, alcohol is the most commonly used psychoactive 
substance among drivers, followed by cannabis, central 
nervous stimulants such as amphetamines and cocaine, and 
central nervous depressants such as sedatives, hypnotics, 
and narcotic analgesics. Multiple substance use is also 
common among arrested DUI offenders [66,84,154]. 
 Most countries have implemented statutory alcohol 
concentration limits in blood or breath for DUI of alcohol. 
Many countries also have laws on driving under the 
infl uence of drugs other than alcohol, which may either 
be based on documented impairment, zero tolerance for 
psychoactive drugs, or concentration per se limits in blood 
[21,162]. Zero-tolerance laws make it a criminal offense 
to have a drug or metabolite in the body while operating 
a motor vehicle, and is sometimes regarded as a type of 
per se legislation. This legal framework was constructed, 
at least in part, to simplify the evidence necessary for a 
successful prosecution [74].

 Standardized research methods are needed in order to 
generate accurate and reproducible data when studying the 
effects of alcohol and drugs on the ability to drive safely. 
The fi rst recommendations and guidelines were published 
in the 1980s and ’90s [29,69,70,82]. In 2007, an expert 
meeting was held in Talloires (France) where guidelines 
on both experimental and epidemiological research were 
discussed [163]. As an outcome of that meeting, more 
detailed guidelines and recommendations were developed 
and published in 2008 [164]. US National Highway Traffi c 
Safety Administration published a consensus protocol 
for assessing the potential of drugs to impair driving in 
2011, although with less details [85], and a white paper on 
drugged-driving research was published by the Drugged 
Driving Committee of the Institute for Behavior and 
Health in the US, also in 2011 [33]. Finally, the Food and 
Drug Administration published Guidance for Industry on 
the evaluation of drug effects on the ability to operate a 
motor vehicle in 2017 [38], although less detailed than 
other guidelines. 
 The aim of this article is to describe the methodologies 
used to investigate the effect of alcohol and drugs on the 
ability to drive safely, present the main advantages and 
challenges, and discuss disagreements between fi ndings 
for some substances.

I. EXPERIMENTAL STUDIES

 Experimental studies on the acute effects of alcohol 
and/or drugs on a person’s ability to drive safely are 
performed by giving a defi ned amount of substance to 
a number of test persons and measuring the effect on 
performance at predefi ned time points.
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