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1. BACKGROUND

At T97, the 14" International Conference on
Alcohol, Drugs and Traffic Safety in Annecy,
France the Chairman of the Road Safety
Committee of the Parliament of Victoria
(Australia) challenged delegates in his address
to the closing ceremony with a clear message:
“Research has not been able to establish
confidently for other drugs (than alcohol) the

point at whick a particular drug makes a
driver unsafe on the road. Scientists disagree
on what driving-related tasks are important to
road safety or even how experiments should be

conducted. No internationally agreed testing

procedures exist for.measuring the effects of -

drugs on driver performance”. In its report
the Victorian Road Safety Committee
recommended the development of inter-
national scientific guidelines (Parliament of
Victoria, 1996). The speech called on experts
in drugs and driving to step forward and use
their knowledge to establish guide-lines that
would underpin effective legislation and
prevention. ‘

The International Council on Alcohol, Drugs
and Traffic Safety (ICADTS) Executive Board
took up this challenge and decided to create a
forum within the membership for where these
problems could be examined and debated. The
first step was the establishment of an ICADTS
Working Group on Standardisation of
Impairment Levels for Licit and Hlicit Drugs
in Transportation. That Working Group was
later subdivided. One group was set up on
illegal drugs and a second on prescribed
medications. The report of the first group,
lllegal Drugs and Driving, has been published
by ICADTS (Walsh et al., 2000).

The first working group considered that
management of drug issues in transportation
was similar to the management of drug
problems in the workplace as discussed in the
report “Management of Alcohol- and Drug-
related Issues in the Workplace” (ILO,
Geneva, 1996). Aspects of the drug problem of
relevance to the drugs and driving problem
include: social issues, public education,
identification and testing, intervention, and the
linkage between alcohol and drug problems.
The experience of dealing with these issues in
the workplace should be more generally

applicable and therefore benefit the discussion
in respect to transportation.

However, the management of drug related
issues in the transport system should not be
limited to the regulation of impairment.
Preventive approaches are known to
effectively diminish or deter drug use by
drivers. Early interventions, such as impro-
ving prescribing and dispensing medication for
patients who drive, had the potential to be a
more efficient approach to traffic safety than -
attempts to regulate active compounds in body
fluids. An additional ICADTS Working Group

was established to consider Prescribing and

- Dispesming Guidelines for Medicinal Drugs

Affecting Psychomotor Performance. The
members of this group have worked to pre-
pare the current report to serve as an invitation
to (inter)national organizations of physicians,
pharmacists, drug manufacturers and patients
to formulate joint statements on the need to
develop criteria for better warning systems,
guidelines for safe application of psychotropic
drugs and systems for disseminating inform-
ation on impairing properties of medi-cinal
drugs.
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2. OBJECTIVES

The primary objective of this report is to
provide guidelines for safe prescribing and
dispensing of medicinal drugs to patients who
operate motor vehicles, or other transportation
vehicles'.

By developing recommendations for impro-

ving waming systems and effective dis-
semination of these guidelines the Working
Group members have started an international
debate aimed at making patients and their
health care professionals more aware of their
responsibilities in relation to transportation
safety. The approach to, medicines and safety
must be shared between the health pro-
fessionals and patients. The Working Group
members believe that a multi-disciplinary
approach is needed if prescribing guidelines
are to be well accepted by the community.

The sharing of responsibility between patients
and professionals implies the involvenient of
more actors than simply the prescribers and
dispensers. .

¢ The pharmaceutical industry and the
drug regulatory authorities must be
included. Their involvement is needed
to improve warning statements for
medicinal drugs affecting driving
performance. If-the warnings are to be
meaningful they should be based on
specific research conducted according
to methodological guidelines accepted
by the international scientific com-
munity (Vermeeren, et al. 1993; De
Gier, 1998; Berghaus et al. 1999).

» Health educators play an essential role
in raising awareness of traffic safety
issues among those who eventually
will guide patients who drive to adopt
responsible behaviours pertaining to
traffic safety. Obviously teachers in
medical and pharmacy schools, dri-
ving instructors and those who educate
faw enforcement officers all need to be
involved.

e Above all patients have a “right to
know” about risks they may take when
combining medication and driving. As
users of potentially impairing medi-
cation they must be educated to
demand better warning systems so that

they can take appropriate safety
precautions before operating their
vehicles.

The Working Group hopes that this document
will encourage the international acceptance of
prescribing and dispensing guidelines by
professional organizations and regulatory
agencies. By informing their various mem-
berships and starting discussions about the
guidelines provided in this document, they will
play a key role in solving problems related to
the use of medicinal drugs by patients who
want to receive treatments safe for driving.

! The term “driving” as used in this report is meant to
refer to the operation of any transportation vehicle, not
just motor vehicles and the term “motor vehicle” shall
incfude all transportation vehicles.
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3. SUMMARY

In the introduction of this report the Working
Group describes how in general physicians
update their knowledge about behavioural
effects of medicinal drugs on driving: perfor-
mance. Most of the sources they use are not
conclusive in explaining whether or not a
particular patient will become an unsafe driver
after using a specific psychotropic medication.
The Working Group provides several recom-
mendations how to improve the application of
existing knowledge by using a graded level
‘warning system (Chapter 5). Obviously the
information to be disseminated should vary
according to the target population (the patient-
driver, physician, pharmacist, authorities with
responsibilities in road safety and public
health). Several key-messages to these res-
pective subgroups are given (Chapter 6). The
prescribing and dispensing guidelines allowing
physicians and pharmacists to prescribe and
dispense the least impairing medicinal drugs
for drivers are presented in Chapter 7. Special
attention has been given to include prescribing
and dispensing information that will allow
patients to be more aware of recognizing signs
of impaired driving performance if drugs with
little or no impairment cannot be used to treat
their disorders. Chapter 8 describes the
problem of ensuring that information con-
cerning driving impairing properties of medi-
cinal drugs is effectively communicated to
physicians, pharmacists and patients. Several
information ‘tools’, such as warning systems,
package inserts, categorization of medicinal
drugs and guidelines for good medical and
pharmaceutical practice have been discussed
along with the means of implementation
(education, regulation, media, information and
communication technologies). Conclusions
and recommendations are summarized and
presented in Chapter 9.

The Working Group assessed the available
scientific knowledge regarding guidelines for
the regulation of medicinal drugs and the
operating of motor vehicles. As a result of this
assessment, the following recommendations
are made:

Regulatory authorities should
- Implement warning systems that are

effective and made clear in package

inserts of medicinal drugs, all in

accordance with present knowledge
of the drug's effects on ability to
drive.

- Discuss with health professionals,
patients and drug manufacturers
how a three-tier categorization sys-
tem could be used as a practical
reference in addition to present
statements irn package inserts, in
order to impreve warning systems
for patients.

- Discuss new procedures for as-
signing label and insert warnings for

. oremcgiiedicinal drugs in order to develop
a framework for drug manu-
facturers, physicians and pharma-
cists that will encourage them to
apply a three-tier categorization
system that identifies each drug's
potential for affecting patient's
driving ability.

- Improve the structure of gunidelines
to assist drug manufacturers in
applying methodologies of drug
testing that will allow categorization
of drugs and reconsider the use of
standardized information for the
warning section in package inserts
and drug information leaflets.

- Establish an independent inter-
national centre for maintaining a
three-tier categorization system for
drugs based on consensus among
experts in the field of drugs and
driving.

Professional  (national and international)
organizations of physicians and pharmacists
should

- Discuss and propese joint efforts for’

improving their prescribing and
dispensing  practices concerning
drugs with impairing potential for
patients who drive or operate
machines.

- Encourage their memberships to

prescribe and dispense the least
impairing or safe drug within each

T



class as an altermative for more
impairing ones.

Discuss the Kkey-messages to be
disseminated in order to improve
knowledge and to change attitudes
of their membership in respect to
medication and transportation sa-

fety.

Utilize information and communi-
cation technology (ICT) for en-
couraging the use of guidelines on
prescribing and dispensing medi-
ation and for documenting consult-
ations with patients about their
experiences with the driving im-
pairing properties of the drug. The
development of databases and
software to support these activities
should be encouraged.

Authorities with responsibilities in transport-
ation safety and public health should

Present recent evaluations on the
quality of present warning systems
(unigue meaning, simple or compli-
cated, readability, interpretation by
the end-user, efc) and its effects on
patients who drive.

Review the present knowledge in
their respective countries regarding
the relative risks of injury-accidents
by users of different types of
psychotropic medication and facili-
tate the application of drug use and

transportation accident data_bases
for extending their knowledge and

further targeting their counter-
measures.

Discuss the development of new
regulations with respect to medi-
cinal drugs and driving with
patient/consumer, and driver orga-
nizations in order to determine what
new regulations should be applied in

daily practice addressing the public

and the individual patient who
drives.

10

Encourage physicians and phar-
macists to implement prescribing
and dispensing guidelines.

Develop media campaigns to
address relevant issues that will
focus on changing roles of patients,
drivers, health care professionals,
police officers, educators and dri-
ving school instructors.

Organizations and research institules in the
f Geld of drugs and driving should

Disseminate information on the safe
use of medicinal drugs by drivers
via the internet, addressing both the
public and professionals. Provide
quality assurance for the users of
this source of information.

Driving licensing authorities should

Meet their obligation for assuring
applicant’s fitness to drive when
issuing or renewing driving licences.
Develop effective lines of communi-
cation with medical and pharmac-
eutical practitioners to acquire in-
formation on the driving fitness and
medication history of applicants.

Medical and pharmacy schools should

-

Develop their educational programs
pertaining to drugs and driving and
to update these, if needed, based on
present knowledge for safe pre-
scnbmg and dlspensmg

STa s e



4. INTRODUCTION

In practice, physicians and pharmacists update
their knowledge about the behavioural toxicity
of medical drugs from three major sources:

i) Package inserts approved by the drug
regulatory authorities provide some
information about known impairment
of driving ability caused by the
relevant substances;

it) Articles in scientific journals and drug
bulletins which discuss impairment of
psychomotor performance of healthy
subjects and/or. patients under various
test conditions attributed to various
substances or groups of substances;

iii) - Product specific mailings by the
pharmaceutical industry claiming that
their products are safe for drivers, or
giving general warnings.

Some jurisdictions have programs to study the
prevalence of licit drugs in the general driving
population and in (fatally) injured drivers. This
data can be used to estimate the relative risk of
‘involvement in traffic accidents attributable to
certain drugs. However, in most countries such
data is lacking or the available data does not
allow reliable estimation of the impact of
drugs due. to methodological problems (De
Gier, 1999). Even where epidemiological data
exists, it describes population risk and not
individual risk.

Physicians and pharmacists deal with
individuals. They have to decide whether or
not a particular patient will become an unsafe
driver after using a specific psychotropic
medication. Population studies are not easy to
interpolate for the individual.

When clear statements are made about driving
risk, the prescriber and dispenser may not
know the scientific basis of this advice, and
therefore cannot judge its validity for their
patients. Although there is international
consensus in the scientific community on the
methodology that ought to be used in eva-
luating the risk of medication for driving, the
regulatory authorities have not formally
adopted any guidelines. Consequently there
are no guidelines to ensure the pharmaceutical

»

industry performs standardised research. Phy-
sicians and pharmacists erroneously assume
that regulatory agencies 'know their jobs' and
therefore reliable, standardised testing has
been conducted.

A proposal to introduce a graded level waming
system for medicinal drugs affecting driving
performance was presented to the European
Union in 1991. Such a system would allow
prescribers to chose the least impairing
medication within each therapeutic class of
drugs (Wolschrijn et al, 1991). Although a
framework has been proposed, no pan-
European or national regulatory body is

_Categorizing drugs on the basis of their hazard

potential for driving (Alvarez and Del! Rio,
1994; De Gier, 1998).

Consequently, many physicians find that the
problem of drugs and driving remains such a
complex one, and that no solution is evident.
Clinicians know that medication can produce
unpredictable effects on performance. Clinical
experience teaches that drug side-effects vary
from person to person and are compounded by
polypharmacy and self-medication. Impair-
ment is often worse when drugs are taken in
combination with alcohol. The picture is
further complicated by recognising that some
medical conditions may themselves impair
driving, if not treated properly with medication
{e.g. epilepsy, allergic rhinitis, depression).
The general principle is that it is usually best

clinical practice to prescribe the least im-

pairing member of a therapeutic class, where a
suitable drug is available.

When physicians have doubts about the ability
of a patient to drive safely when undergoing
drug treatment, they need to advise the patient
to avoid driving. The required counselling is
time-consuming. The message that medication
is necessary but makes driving hazardous is

hard for the prescriber to give and the patient

to hear. Proper explanation requires a clear
understanding of the risks of accident
involvement under different treatment con-
ditions.

There are good examples of pharmacoepi-
demiology research, in which drug-use data in
a given population is linked to accident data in
the same population to estimate relative risk.
These studies show that patients exposed to
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various types of psychotropic medication, such
as benzodiazepines, are at increased. risk
(Herings, 1994; Hemmelgamn et al, 1997:
Neutel, 1998; Barbone et al., 1998). Table 1

presents data showing the overall risk of some
particular benzodiazepines and one cyclo-
pyrollone hypnotic used in therapeutic doses
and comparable blood alcohol concentrations.

Table 1. Relative risks of injurious road traffic accidents associated with the use of particular hypnotic
and anxiolytic drugs and comparable blood alcohol concentrations (from Borkenstein et al., 1974).

Drug Relative Risk Comparable to BAC (%) Reference
Diazepam 3.1 _0.075 Neutel, 1998
Flurazepam 5.1 0.095 Neutel, 1998
Lorazepam - 2.4 0.070 Neutel, 1998
Oxazepam 1.0 0.050 Neutel, 1998
Triazolam 3.2 0.075 Neutel, 1998
Zopiclone 4.0 0.080 Barbone et al., 1998

The risk is highest during the first two weeks
of treatment. Extremely high relative risks
have been reported with certain benzo-
diazepines: for example a 5 to 6 fold increase
in accident risk, which is comparable to a
blood alcohol concentration of 0.1% (Neutel,
1995). This implies that patients who
commence treatment with a benzodiazepine
must be advised that they should not drive in
the first two weeks of treatment. If physicians
do not give this advise, their patients have an

increased risk of being involved in accidents,
but do not know that they are taking the risk.
Patients have a right to receive adequate infor-
mation to enable them to decide whether or not
to drive.

The following chapters will provide
information needed by those who have to be
involved in improving the decision making
process by drug prescribers, dispensers and
users.

cEmse TET S e m o
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5. A GRADED LEVEL WARNING
SYSTEM

The European Union (EU) has formally
defined criteria that allow categorization of
drugs according to their impairing properties.
The EU's Committee for Proprietary Medicinal
Products (CPMP) Operational Working Party
stipulated in its Note for Guidance for the
Summary of Product  Characteristics
(111/9163/90-EN, Final approval 16 October
1991) that all medicines registered after 1
January 1992 can be categorized within the
"Warning' section of package inserts with
respect to 'Effects on ability to drive or operate
machines'. Article. 4.7 in the original Note for
Guidance states the following:

On the basis of
e the pharmacodynamic profile, reported
ADR's (adverse drug reactions) and/or
e impairment of drug performance or
performance related to driving,
the medicine is:
1. presumed to be safe or unlikely to
produce an effect;
2. likely to produce minor or moderate
adverse effects;
3. likely to produce severe effects or
presumed to be potentially dangerous.
For situations 2 and 3, special precautions for
use/warnings relevant to the categorization
should be mentioned.

The original Note for Guidance (I11/9163/90-
EN) has been included in the rules governing
medicinal products in the EU (Note for
Applicants, Volume 2A, Procedures for
marketing authorization, July 1997). In the
latest version the reference "relevant to the
categorization” in the last sentence has been
omitted and the numerals "1, 2 and 3" for the
categories have been replaced by "a, b and c".

Although every national regulatory authority
usually follows EU guidelines closely, the
categorisation has not been implemented
according to a recent survey (De Gier, 1998).

International scientists proposed this three-tier
categorization as the most feasible approach
for the most frequently used psychotropic
drugs (Wolschrijn et al., 1991). Information on
this categorization and suggested drug lists

was published in 1997 by the German
Pharmacists Association (ABDA) and sent out
to all German pharmacists (ABDA, 1997).

In Belgium, new legislation for detecting and
prosecuting illicit drug use by drivers was
accompanied by a campaign to inform the
public and health care professionals about
problems arising from the use of medicinal
drugs by drivers (Grenez et al, 1999). The
reason for addressing this issue is obvious: the
proportion of European drivers taking medi-
cinal drugs that could impair driving is 5 to 10
times higher than the proportion taking illicit
drugs (De Gier, 1995). The Belgian campaign

_.produced two leaflets, one for physicians and

pharmacists explaining the various drugs in
each of the different categories and one for
patients  summarizing this  information.
Unfortunately the list of drugs within cate-
gories has not been regularly updated.

International concerted action is required to
extend the categories of drugs and make the
lists more specific for the effects of different
doses of the same drug and duration of action
(e.g. for hypnotics). It is the Working Group’s
belief that new initiatives are needed, first by
approaching drug regulatory and health care
authorities in Europe, the USA and Australia
for funding an international documentation
and information centre responsible for
maintaining the drug categorization system.

The following recommendations should be
considered by drug regulatory and health care
authorities for implementing a graded level
warning system:

5.1 Discuss with health professionals,
patients and drug manufacturers
how a three-tier categorization sys-
tem could be used as a practical
reference in addition to present

statements in package inserts, “in

order to improve warning systems
for patients.

5.2 Discuss new procedures for assig-
ning label and insert warnings for
medicinal drugs in order to develop
a framework for drug manufac-
turers, physicians and phar-macists
that will encourage them to apply a
three-tier categorization system that

TR
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5.4

identifies each drug's potential for
affecting patient's driving ability.

Improve the structure of guidelines
to assist drug manufacturers in
applying methodologies of drug
testing that will allow categorization
of drugs and reconsider the use of
standardized information for the
warning section in package inserts
and drug information leaflets.

Establish an independent inter-
national centre for maintaining a
three-tier categorization system for
drugs based on consensus among
experts in the field of drugs and
driving.

14
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6. DISSEMINATION OF INFOR-
MATION REGARDING MEDICI-
NAL DRUGS AND DRIVING
PERFORMANCE / FITNESS.

Research efforts in drugs and driving Sver the
last two decades have not resulted in the
provision of adequate information to the key-
players, such as the driver-patient, prescribing
physician and dispensing pharmacist. There is
a lag time of many years before standard
medical and pharmaceutical practice has
adopted new treatment guidelines. Therefore
authorities with responsibilities in the field of
health care and transportation safety should
make every effort to~disseminate new: infor-
mation regarding medicinal drugs and driving
performance as it becomes available. This
chapter will be dedicated to the question what
information needs to be disseminated. The
question how this information should be

disseminated will be discussed in the
following chapters.

One of the key-messages on what information
needs to be disseminated is the application of
the three-tier categorization system. In order to
make physicians, pharmacists and patients
aware of the meaning of each category a
comparison to the impairing effects of alcohol,
which are well known, is suggested. Data
collected in experimental research, in which
over-the-road driving tests have been applied
with most frequently used medicinal drugs and
alcohol (as "calibration"), have allowed
researchers to interpret weaving effects by any

_drug_as, equivalent to that produced by a

particular blood alcohol concentration (BAC)
(Louwerens et al., 1987). It will be easier to
understand the severity of impairment by
medicinal drugs if this concept could be com-
municated as follows:

Category Impairment description for medicinal drugs

Comparison with Blood Alcohol

- Concentration (BAC)
1 Presumed to be safe or unlikely to produce an effect | Equivalent to BAC<0.2 g/1(<0.02%)
II - |Likely to produce minor or moderate adverse effects | Equivalent to BAC 0.2- 0.5 g/1(0.02-
0.05%)
I Likely to produce severe or presumed to be Equivalent to BAC > 0.5 g/1 (>0.05%)
potentially dangerous

Obviously, the information to be disseminated
should vary according to the target population.
" The following target groups are suggested:

i) The patient-driver,

i1) Physicians and pharmacists,

iii) Authorities with responsibility
in the field of road safety and
public health. .

The key-messages to these respective
subgroups are the following:

e Tothe patient-driver:

i) Recognise that some medici-
nal drugs impair driving per-
formance / fitness more than
others, and this has not been
disclosed in package inserts.

i) Ask for further information

from health care professionals
about how to detect a possible

impairing effect and what to
. do about signs of impairment.

iif) Avoid the increased risk of
medicinal drug effect on
driving performance in case of
the use of more than one drug,
the use of over-the-counter
drugs, and the use of alcohol
along with the drug by
following instructions given
by ‘the physician and the
pharmacist.

o To the physicians and pharmacists:
) Know the medicinal drugs that

can impair driving perfor-
mance/fitness, according to
their categorization.

it) Know how to select the least
impairing medicinal drugs
within each therapeutic class
and apply the lowest possible
dose.
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iit) Inform the patient properly
concerning the  potential
hazardous effects of the pres-
cribed medication on driving
performance, and provide
them with clear instructions
such as an advice not to drive
at the start (two weeks) of
some treatments (for example
a benzodiazepine treatment).

e To the authorities with responsibility
in the field of transportation safety and
public health:

i) Inform and convince the
public and healthcare pro-
fessionals that driving under
the influence of certain medi-
cinal drugs poses a risk to
transportation safety.

it) Facilitate new research efforts,
such as case-controlled phar-
macoepidemiological surveys
based upon existing data bases
to determine the relative risk
of traffic accidents for users of
all drugs identified as poten-
tially hazardous and dis-
seminate the outcomes.

iii) Review the initiatives that
have been undertaken in other
countries to reduce driving
under the influence of
medicinal drugs and apply the
results of “these initiatives if
possible.

The following recommendations should be

considered for defining the information to be
disseminated regarding medicinal drugs and
driving performance:

6.1 National and international (profes-
sional) organizations of patients,
physicians and pharmacists should
discuss the key-messages to be
disseminated in order to improve
knowledge and to change attitndes
of their membership in respect to
medication and transpertation safe-

ty.

6.2 Authorities with responsibilities in
transportation safety and public

16

health should review the present
knowledge in their respective coun-
tries regarding the relative risks of
injury-accidents by users of diffe-
rent types of psychotropic medi-
cation and facilitate the application
of drug wuse and transportation
accident data bases for extending
their knowledge and further
targeting their counter-measures.
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7. GUIDELINES FOR PRESCRI-
BING PHYSICIANS AND DIS-
PENSING PHARMACISTS

In medical care it is standard practice to apply
protocols for diagnosing and treating Various
medical conditions. In cases where medication
has been selected as the preferred treatment

option, side effects of medication that could

harm the patient or diminish the drug's action
should be avoided. In pharmaceutical care it is
becoming standard practice to follow up
patients who have indicated drug related
problems that cause treatment failure or harm

to the patient (Cipolle et al., 1998; Van Mil,
2000). Special atteation.is normally given to.

patients receiving a drug for the first time. In
cases in which pharmacists have built trusting
relationships with patients it is feasible to
extend their services to include a duty of care
for safe use of medication. In many European
countries, the USA and Australia such
pharmaceutical care is being well received, not
only by the pharmacists, but also by health
care authorities. These authorities are aware
- that this valuable pharmaceutical knowledge
has been under-utilised for many years. )

Guidelines for prescribing and dispensing
practice must ensure that patients will get the
maximum benefit of this knowledge. Ideaily,

all advice given to patients will have the
approval of the respective professional

“organizations of physicians and pharmacists. It

makes sense to involve educators and trainers
in this process, so that all graduates understand
their responsibilities and the advice they
should give. In addition present knowledge of
drug categorization should be used to adjust
the existing guidelines for all major complaints

~ and illnesses for which psychotropic drugs are

prescribed. In other words: if psychotropic
medication is the selected treatment option, the
guidelines must refer to the benefits of using
the least impairing drug within that therapeutic
class.

Patient education has to be a substantial part of
the prescribing and dispensing guidelines.

Patients need to be educated about how to_

detect any undesirable effects on psychomotor
functioning at the start of treatment and at all
follow-up visits if repeat medications are
prescribed. The advice given should be
presented orally and in writing for maximum
effectiveness. In rational prescribing and
dispensing the following key-messages can be
defined as essential parts (general and drug
specific) of the guidelines to be developed for
some frequently used therapeutic drug classes
(O'Hanlon, 1995; Taylor, 1995; Del Rio and
Alvarez, 1995; Alvarez, 1997, De Gier, 1997):

Prescribing Guidelines

Dispensing Guidelines

1. Realize that the use of some psychoactive drugs
has been associated with an increased risk of
causing an injurious accident and that patients
should receive this information.

2. Consider an alternative in the light of experimental

research showing large differences between the
effects on driving performance of various drugs
within the same therapeutic class .

3. Start with the lowest doses of psychoactive
medical drugs and whenever possible avoid
multipie dosing over the day.

4. Do not reflexively "double the dose" if patients fail

to respond to psychoactive medication.

5. Avoid prescribing different psychoactive drugs in

combination.

1.

Discuss with prescribing physicians what patient
information (written and oral) should be provided
at the first delivery of a particular impairing drug

Inform the prescribing physician that alternative
drugs exist in case a drug in class II or Il has been
prescribed, and inform the patient.

Advise the physician to prescribe the lowest
effective dose of a particular psychoactive
medicinal drug and to avoid multiple dosing ovel
the day . Inform the patient. -

Advise the physician to try another drug if the
patient reports a lack of efficacy after beginning of
treatment and inform the patient. If higher doses
are needed advise the patient to use the largest part
before sleep.

Explain to the patient that poly-therapy with
psychoactive drugs is always an experiment with
the patient's safety and to avoid driving if

treatment can not be adjusted.
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Prescribing Guidelines

Dispensing Guidelines

6. Do not rely upon the manufacturers’ advice for

counselling patients about the effects of drug upon

driving.

7. Advise patients concerning the ways they can

minimize the risk of causing a traffic accident if it

is impossible to avoid prescribing an obviously
impairing drug or one with unknown impairing
potential (see next Table).

8. Monitor the patient's driving experience with the
drug.

6. Explain to the patient why warnings provided by
the manufacturer about their drug's effects on
driving are vague, illogical and sometime
misleading.

7. Advise the patient the ways they can minimize the
risk of causing a traffic accident if they have to use
a drug with an impairing potential (see next
Table).

8. Monitor the patient's driving experience with the
drug (e.g. at the first refill) and report back to the
physician or ask the patient to inform the
physician.

The prescribing and dispensing guidelines
need to include drug class-specific guidelines
in which reference to the least impairing drugs
within the class can be given, as well as risk
factors, and additional prescribing and
dispensing information. Although it is difficult
to advise a safe drug in drug classes in which
these are not really available (e.g. the
hypnotics), safer alternatives for anxiolytics
and antidepressants exist. For example
selective serotonin reuptake inhibitors are safe
with little or no impairment of driving per-

e . v~

formance, as shown in experimental and
epidemiological studies (Ramaekers, 1998;
Barbone et al,, 1998). These drugs are also
effective in the treatment of anxiety disorders
(Ballenger, 1999). Another safer alternative in

treating generalized anxiety disorders is

venlafaxine, an antidepressant acting by selec-
tive serotonin and norepinephrine reuptake
inhibition (O’Hanlon et al., 1998).

The information provided in the next table are
examples of drug class specific guidelines.

PR NS A e
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Drug class | Drugs with little Risk factors Prescribing Dispensing information
or no impairment information
Hypnotics > 10 h post dosing; | Combination with other Avoid prescribing for 1. Avoid alcohol while
taken at night: psychoactive drugs longer than 2-4 weeks taking this drug
Temazepam 10 mg -
Lormetazepam 1 mg | Liver and/or renal If drugs with little or no
Zolpidem 10 mg dysfunction (elderly impairment can NOT be
patients: half the normal dispensed and/or at the
dose) beginning of treatment (also
with least impairing one)
focus on:

2. Recognize signs of
impaired driving
performance (stop for
rest if any occur):

+  Blurred vision
- e Slgs. e — b T

+ Difficulty in
concentrating or
staying awake

e  Unusual surprise by
ordinary traffic
events

*  Not being able to
remember how
exactly you came at
destination

. Difficulty in holding
steady course in
traffic lane

3 Avoid taking longer
than 2-4 weeks and more than
one at night




Risk factor§

Drug class | Drugs with little Prescribing Dispensing
or no impairment information Information
Tranquillizers | Buspirone 10 mg No specific risk factors | Avoid combination with | 1. Avoid alcohol while
b.d.s. known selective serotonin taking this drug
reuptake inhibitors
(SSRIs) because of If drugs with little or no
reduced therapeutic impairment can NOT be
effect dispensed and/or at the
beginning of treatment (also
Consider combination with least impairing one)

SSRI’s are effective
in more than 60% of
patients with
generalized anxiety
disorders :
Fluoxetine 20 mg
oD

Paroxetine 20 mg
oD

Venlafaxine 75-150-

No specific risk factors
known

No specific risk factors

for 1 week with
oxazepam 10 mg t.d.s. if
therapeutic response
seems to be inadequate
(forbid driving during
the first week)

Avoid combined use of
fluoxetine and
nonselective MAOIs,
tryptophan, selegiline,
terfenadine (adverse drug
interactions)

Avoid combined use of
paroxetine and
nonselective MAOIs,
(dex)fenfluramine and
selegiline (adverse drug
interactions)

Avoid combined use of

focus on:

2.  Recognize signs of
impaired driving
performance (stop for
rest if any occur):

s  Blurred vision

« Difficulty in
concentrating or
staying awake

¢ Unusual surprise by
ordinary traffic
events

e Not being able to
remember how
exactly you came at
destination

+ Difficulty in holding

steady course in
traffic lane

20

mg q.d. (an SNRI known venlafaxine and
effective in more nonselective MAOIs
than 80% of patients (adverse drug

with generalized interactions)
anxiety disorders)
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Drug class | Drugs with little | Risk factors Prescribing Dispensing
or no impairment : information Information
Anti- Fluoxetine 20 mg No specific risk factors | Avoid combined useof |1  Avoid alcohol while
depressants oD known fluoxetine and taking this drug.
Moclobemide 200 nonselective MAOIs,
mg b.d.s. T tryptophan, selegiline. If drugs with little or no
Paroxetine 20 mg terfenadine (adverse drug | impairment can NOT be
oD interactions) dispensed and/or at the
beginning of treatment (also
Avoid combined use of | with least impairing one)
moclobemide and focus on:
dextromethorphan,
(tricyclic) 2 Recognize signs of
antidepressants, impaired driving -
(pseudo)ephedrine performance (stop for
(adverse drug rest if any occur):
interactions) »  Blurred vision
R - s broe L e, . ~ i e . Difﬁcu“y in
Avoid combined use of concentrating or
paroxetine and staying awake
nonselective MAOIs, e Unusual surprise by
(dex)fenfluramine and ordinary traffic
selegiline (adverse drug events
interactions) e Not being able to
remember how
Venlafaxine 75-150 | No specific risk factors | Avoid combined use of exactly you came at
mg q.d. (an SNRI known venlafaxine and destination
effective in more nonselective MAOIs e Difficulty in holding
than 80% of patients (adverse drug ' steady course in
with generalized interactions) traffic lane
anxiety disorders)
Anti- Ebastine 20 mg OD | Liver and/or renal 1. Avoid alcohol while
histamines Loratidine 10 mg OD | dysfunction taking this drug
: Fexofenadine 60 mg
b.d.s. or 120 mg/180 If drugs with little or no
mg OD impairment can NOT be
dispensed and/or at the
beginning of treatment (also
with least impairing one)
focus on:

2. Recognize signs of
impaired driving
performance (stop for
rest if any occur):

s  Blurred vision

e Difficulty in
concentrating or
staying awake

e  Unusual surprise by
ordinary traffic
events -

e Not being able to
remember how
exactly you came at
destination

+ Difficulty in holding
steady course in
traffic lane

NOTE:

Driving licensing authorities in different countries will identify minimum standards of mental and physical
fitness to drive with respect to the regular use of psychotropic agents by applicants for or holders of a driving
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licence. Both physicians and licensing authorities need to be clear on the restrictions to be applied in the case of
regular use of high therapeutic doses being presctibed when a patient holds a driving licence. In particular,
drivers of heavy vehicles require specific medical examination according to some laws. The licensing
authorities should know the actual drug use by the applicant before issuing or renewing driving licences and
decide on possible adverse effect on driving based upon the quantity of the drug taken by the applicant. But,
how do licensing authorities know when applicants are taking drugs that hamper their ability to drive? European
directives call for knowledge that hcensmg authorities cannot bave under the present system, where there is no

direct communication with prescribing physicians .

The following recommendations should be

considered for defining the guidelines for

prescribing physicians and dispensing phar-

macists:

7.1 National professional organpizations
of physicians and pharmacists
should discuss and propose joint
efforts for improving their pre-
scribing and dispensing practices
concerning drugs with impairing
potential for patients who drive or
operate machines.

7.2 Anuthorities with responsibilities in
transportation safety and public

22

7.3

health should encourage physicians
and pharmacists to implement
prescribing and dispensing guide-
lines.

Driving licensing authorities should
meet their obligation for assuring
applicant’s fitness to drive in issuing
or renewing driving licences.
Develop effective lines of commu-
nication with medical and pharma-
ceutical practitioners to acquire in-
formation on the driving fitness and
medication history of applicants.
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8. IMPLEMENTATION STRATEGIES

The objective of this chapter is to describe the
problem of ensuring that information con-
cerning driving impairing properties of medi-

cinal drugs is effectively communicated to

physicians, pharmacists and patients.

For each topic we should ask ourselves “What
has been published to show the impact of
existing ‘means of implementation?”. Further-
more, it is important to mention what we don’t
know.

Information ‘tools’:

Warning systems

Package inserts. .. ... .
Categorization of medicinal drugs
Guidelines for good medical and
pharmaceutical practice o

-,

balb el

Means of implementation:

Education

Regulation

Media

Information and Communication Techno-
logy (ICT) Rt Wb

Paalb i S e

Warning systems

The effect of waming systems, such as
warning labels and pictograms affixed to drug
packages, so far has not yet been shown to
change attitudes of drivers. Only a few small
scale studies are known in the Netherlands and
Sweden, but these were carried out almost

o twenty years ago (Stout and de Gier, 1982).

Present warning systems are dichotomous in
nature and donot take into account
- the differences in impairing properties
of different substances within one
therapeutic class
- the dose of the psychotropic drug
- the time after admlmstratnon (hyp-
notics)
Although information on these issues exists

from experimental research, warning systems‘

have not been changed to include this
knowledge in the presentation of the system.
Furthermore, as far as we know, prescribing
physicians and dispensing pharmacxsts do not
communicate the differences in impairing

properties between members of a class of =

drugs to patients.

This question needs to be addressed by the
responsible government bodies and pro-

*

fessional organizations. They need to review
the recent evaluations on the quahty of the
warning system (unique meaning, simple or
complicated, readability, interpretation by the
user, etc) and its effect on the patient who
drives. The question should be addressed to:

- Health authorities responsible for
market authorization of medicinal
drugs, health care, and welfare.

- Pharmaceutical manufacturers

- Experts in patient education

- Politicians

- - Consumer/patient organizations

- Professional organizations of phys-
icians and pharmacists

RS

Warning systems can be implemented if
regulatory authorities decide to include the
system as part of drug regulation. Media,
education and ICT will be instrumental in the
actual application of the warning system by
physicians, pharmacists and patients who
drive.

Package inserts

There is a legal requirement to provide
package inserts with medicinal drugs written
in lay language. However, there has been little
evaluation of whether or not the information
provided under the section “Effects on ability
to drive”, is clear and understandable. Infor-
mation on what the patient has to do in order
to decide whether he or she can drive is vague,
illogical and sometimes misleading. It should
be clear whether it is safe to drive or not and
under what circumstances ( e.g. in combi-

" nation with alcohol and other drugs). There is

little or no information on what a patient can
do personally to detect serious impairing
properties of the drug.

The need for implementation of more effective
information related to driving should be
stressed to the responsible organizations (see

the list presented above under warning

systems). The application of a warning system
should be clear in the package insert and
should be in accordance with descriptions of
the drug’s adverse side effects concerning
impairment of the ability to drive.

Categorization system for medicinal drugs
affecting drlvmg performance

Experience in the Netherlands, Germany,
Belgium and Spam indicates that a cate-

- A
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gorization system for medicinal drugs
affecting driving performance can be used to
sensitise healthcare professionals and the

public. Although there is some debate about

whether or not there is need for three or more

categories, there is sufficient knowledge and

expertise to develop more standardization in
determining the categorization for each drug.
The use of a categorization system as a
practical method to interpret long lists of
adverse effects and wamnings in package
inserts seems to be promising.

Data from experimental research shows that
there are extremes at both ends: the least
impairing and the most impairing drug within
each therapeutic class. It makes no sense to
wait till all available psychotropic drugs have

- been assigned to one specific category. The

use of the least impairing or safe drug within
each class as an alternative to the more
impairing ones needs to be promoted among
physicians and pharmacists. This is a first step
of implementing the categorization system and
should have great impact in reducing drug
related accidents.

Guidelines

The medical guidelines for prescribing must
not only focus on prescribing the least
impairing drug but also on increasing know-
ledge about the actual experience patients have
with the prescribed medication. This is of
particular interest in the case of renal or liver

dysfunction where combinations of drugs are

known to cause adverse reactions due to drug-

drug interactions and where there is increased

susceptibility for specific side effects es-

pecially with alcohol. This is of impqgance. .

both for professional drivers and private
drivers. The support of dispensing pharmacists

in providing pharmaceutical advice should be
- studied further in order to provide guidelines

for the further development of integrated care
in which the information flows are

standardised and shared among ‘the different

health care provxders involved in caring for the
patient.

Recognising that the first two weeks of
benzodiazepine use are associated with
collision risks higher than blood alcohol
concentrations greater than 1.0 g/l (0.1%), a
physician should prohibit a patient from
driving for two weeks after starting the
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benzodiazepine (or amy other psychotropic
drug) and ask for feedback before pres-
cribing a refill . At all times patients should be
advised not to drive the first 2-4 hours after
drug intake. It should be stressed to national

“and international professional organizations of

physicians ~and pharmacists that benzo-
diazepines currently are the most widely
prescribed psychotropic drugs and therefore of
particular relevance with respect to increasing
accident risks of patients who drive.
Professional support in constructing new
guidelines is paramount.

Special attention should also be directed to
patients who are multi-drug users, whether for
therapeutic purposes or who combine
prescribed medication with illicit drugs.
Guidelines should allow physicians to prohibit
patients from driving while using a combi-
nation of drugs known to impair driving.

Education

The Working Group believes that physicians
and pharmacists have a responsibility to know
all about drugs and driving Professional
education about drugs and driving is not
recognized as a special topic in most countries.
Medical and pharmacy schools should be
asked to develop specific educational
programs covering the risks of drugs and
driving Research is also required to determine
whether education of driving instructors,
police officers and teachers in primary and
secondary schools deals with this topic
adequately. A starting point would be to
develop five relevant questions that all health
care professionals, police officer or driving

. instructors. should consider when discussing

drug impairment with patients, drivers, or
applicants for a driving licence.

* Most traffic laws prohibit driving licenses

from being issued or renewed for applicants or

~ drivers who are dependent on or regularly

abuse pS)’ChOh‘Oplc substances. This can be
made clear to drivers or applicants, as a
specific reason to avoid drug dependence.

Regulatio‘n

It is obvious that national regulations should
provide better warning systems, and package
inserts based on a categorization system for
drugs impairing driving performance. If the
regulations were stronger, guidelines for health



care professionals and educational programs
on how to apply this knowledge will follow
naturally. Collaboration between regulators
and professionals should be encouraged to
facilitate the development of guidelines and
educational programs. There has to be
partnership instead of an attitude of ‘wait and
see what will happen’.
should provide drug information bulletins free
of charge to all health care professionals to
update their knowledge.

Special attention should be given to patients
who use high doses of psychotropic drugs
and/or multiple drug users. European direc-
tives (Second Council.Directive. 91/439/EEC,

Annex III, Art. 15.1) state that “Driving

licences shall not be issued to, or renewed for,
applicants or drivers who regularly use
psychotropic substances, in whatever form,
which can hamper the ability to drive safely
where the quantities absorbed are such as to
have an adverse effect on driving. This shall
apply to all. other medicinal products or
combinations of medicinal products which
affect the ability to drive”. The Working
Group believes that standard medical practice
should be in accordance with this regulation.

Acceptance of any new or proposed regulation
by the public is important. Therefore, it is of
paramount importance to involve patient and
consumer organizations in discussing the
development of new regulations and how they
should be applied in daily practice.

Media

The specific impact of media campaigns
concerning drugs and driving is generally not
known. However, changes in regulations and
professional activities in relation to patients

who drive needs to be disseminated so that_
their

thoughtful individuals can alter
behaviour. Media campaigns will support this

if they are clear and well constructed to

address the relevant issues. The impact will be
greater if health care professionals, police
officers, educators and driving school
instructors have accepted their changing roles.
Changing the behaviour of patients and drivers

requires the dissemination of good information

and education before decisions are made about

drug treatment and/or driving while taking

medication. Therefore, . timing and coor-

Health authorities

dination of activities will be crucial in
achieving safety objectives.

Information and Communication Techno-
logy (ICT)

There are two important developments in
Information Technology that will facilitate
dissemination of information on drugs and
drlvmg First the Internet provides many
sources of information for the public and
professionals. The standard of the information

.is very variable. The major organizations

involved in traffic safety, drugs and driving
should be asked to to provide quality
assurance so that the users know which
sources.are reliable.

The second development is the application of
ICT in the practice of prescribing or

" dispensing. The implementation of guidelines,

the documentation of consultations with
patients about their experiences with the
driving impairing properties of the drug and
the communication of feedback to the
prescriber are facilitated by computerization in
daily practice. The development of quality
databases and software to support these should
be encouraged.

The following recommendations should be
considered for defining strategies to increase
awareness and implement knowledge con-
cerning driving impairing properties of
medicinal drugs: :

8.1 Responsible governmental bodies
and organizations in transportation
and public health should present
recent evaluations on the quality of
present warning systems (unique
_meaning, simple or complicated,
readability, intérpretation by the
end-user, etc) and its effects on
patients who drive. ‘

8.2 - Regulatory authorities should im-
plement warning systems that are
effective and made clear in package
inserts of medicinal drugs, all in
accordance with present knowledge
of the drugs effects on ablhty to

Tdrive.

g
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8.4

8.5

8.6

8.8

R -

Professional organizations of physi-
cians and pharmacists should en-
courage their memberships to pre-
scribe ands dispense the least
impairing or safe drug within each
class as an alternative for more
impairing ones.

Medical and pharmacy schools
should develop their educational
programs pertaining to drugs and
driving and to update these, if
needed, based on present knowledge
for safe prescribing and dispensing.

The development of new regulations
with respect to medicinal drugs and
driving should be discussed with
patient/consumer, and driver orga-

nizations in order to determine what

new regulations should be applied in
daily practice addressing the public
and the individual patient who
drives.

Media campaigns should be clear

and well constructed to address

relevant issues that will focus on
changing roles of patients, drivers,
health care professionals, police
officers, educators and driving
school instructors.

Organizations in the field of drugs

and driving - should disseminate

information on the safe use of
medicinal drugs by drivers via the
internet, addressing both the public

and professionals. Provide anality .

assurance for the users of this
source of information.

Professional organizations of
physicians and pharmacists should
utilize information and communic-
ation technology (ICT) for encour-
aging the use of guidelines on
prescribing and dispensing medic-
ations and for documenting cons-
ultations with patients about their
experiences with the driving

' impairing properties of the drug.

The development of databases and
software to support these activities
should be encouraged.

26
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9. CONCLUSIONS AND RECOM--

MENDATIONS

A challenge was issued to the International
Council on Alcobol, Drugs and Traffic Safety
at the 14™ International ICADTS Conference
in Annecy, France (1997), to recommend
international guidelines to assist in the regu-
lation of medicinal drugs and driving. A
Working Group was formed to consider the
scientific basis for recommendations.

The Working Group concludes that the major

problem is the lack of clear statements made

about driving risk after takmg psychotroplc
medication. This. is.surprising since, there is
now a vast body of evidence based on results
from experimental and epidemiological
research that shows that clear statements are
feasible. Some drugs within a therapeutic class
are considered as incompatible with driving
(likely to produce severe adverse effects or
presumed to be potentially dangerous),
whereas others have minor effects or are
presumed to be safe. These messages have not
reached the prescribing physicians and
dispensing pharmacists to an extent that they
have improved their practices. Regulatory
bodies should play a more defining role in
changing this situation. The Working Group
members conclude that a multidisciplinary
- “approach is needed if prescribing and

_dispensing guidelines are to be well accepted

by the community.

The sharing of responsibility between patients
and professionals implies the involvement of
more actors than simply the prescribers and
dispensers.

e The pharmaceutical industry and the
drug regulatory authorities must be
included. Their involvement is needed
to improve warning statements for
medicinal drugs affecting driving per-
formance. If the wamnings are to be
meaningful they should be based on
specific research conducted according

to methodological guidelines accepted
by the international scientific commu-

nity.

¢ Health educators play an essential role
in raising awareness of traffic safety
issues among those who eventually
will guide patients who drive to adopt

responsible behaviours pertaining to
traffic safety. Obviously teachers in
medical and pharmacy schools,
driving instructors and those who
educate law enforcement officers all
need to be involved.

e Above all patients have a “right to
know” about risks they may take when
combining medication and driving. As
users of potentially impairing medi-
cation they must be educated to
demand better warning systems so that
they can take appropriate safety
precautnons before operatmg their
vehicles. ‘

e
The Working Group members believe that an

international debate aimed at making patients
and their health care professionals more aware
of their responsibilities in relation to trans-
portation safety is just a first step. The pro-

~ posed guidelines in this report are a second

step and show how scientific knowledge can
be applied for establishing practical guidelines

" ""to improve medical and pharmaceutical care. It

is concluded that more collaboration between
authorities in transportation safety and public
health pertaining to the drugs and driving
issues will eventually lead to more acceptance
of these practice guidelines by the community.
The Working Group therefore recommends

that

Regulatory authorities should

9.1 Implement warning systems that are
‘ effective and made clear in package
inserts of medicinal drugs, all in
accordance with present knowledge
of the drug's effects on ability to

drive.

9.2 Discuss with health professionals,

patients and drug manufacturers
how a three-tier categorization sys-
tem could be used as a practical’
reference in addition to present
statements in package inserts, in
order to improve warnping systems
for patients.

9.3 Discuss new procedures for assig-
ning label and insert warnings for
medicinal drugs in order to develop
a framework for drug manufac-
turers, physicians and pharmacists

-
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that will encourage them to apply a
three-tier categorization system that
identifies each drug's potential for
affecting patient's driving abi-lity.

9.4 Improve the structure of guidelines
to assist drug manufacturers in
applying methodologies of drug
testing that will allow categorization
of drugs and reconsider the use of
standardized information for the
warning section in package inserts
and drug information leaflets.

9.5 Establish an independent inter-
national centre for maintaining a
three-tier categorization system for
drugs based omn consensus among
experts in the field of drugs and
driving.

Professional (national and  international)
organizations of physicians and pharmacists
should
9.6 Discuss and propose joint efforts for
improving their prescribing and
- dispensing practices  concerning
drugs with impairing potential for
patients who. drive or operate
machines.

9.7 Encourage their memberships to
prescribe and dispense the least
impairing or safe drug within each
class as an alternative for more
impairing ones.

9.8 Discuss the key-messages &=~

disseminated in order to improve
knowledge and to change attitudes
of their membership in respect to
medication and transportation safe-

ty.

9.9 Utilize information and communic-

ation technology (ICT) for encou-

raging the use of guidelines on
prescribing and dispensing medic-
ation and for documenting consult-
ations with patients about their
experiences with the driving im-
pairing properties of the drug. The
development of databases and

Gk
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software to support these activities
should be encouraged.

Authorities with responsibilities_in transport-
ation safety and public health should

9.10

9.11

9.12

9.13

9.14

Present recent evaluations on the
quality of present warning systems -
(unique meaning, simple or comp-
licated, readability, interpretation
by the end-user, etc) and its effects
on patients who drive.

Review the present kmowledge in

their respective countries regarding

the relative risks of injury-accidents

by users of different types of

psychotropic medication and faci-

litate the application of drug use and

transportation accident data bases
for exténding their knowledge and

further targeting = their counter-

measures.

Discuss the development of new
regulations with respect to medi-
cinal drugs and driving with patient/
consumer, and driver organizations
in order to determine what new
regulations should be applled in
daily practice addressing the public
and the individual patient who
drives.

Encourage physicians and pharma-

~ cists to implement prescribing and

dispensing guidelines.

Develop media campaigns to
address relevant issues that will
focus on changmg roles of patients,
drivers, health care professionals,
police officers, educators and driv-
ing school instructors.

Organizations and research institutes in the
field of drugs and driving should

9.15

Disseminate information on the safe
use of medicinal drugs by drivers
via the internet, addressing both the
public and professionals. Provide
quality assurance for the users of
this source of information.




Driving licensing authorities should
9.16 Meet their obligation for assuring
applicant’s fitness to drive when
- issuing or renewing driving licences.

Develop effective lines of commun-

cation with medical and “pharma-
eutical practitioners to acquire
information on the driving fitness
and medication history of appli-
cants.

Medical and pharmacy schools should

9.17 Develop their educational programs
pertaining to drugs and driving and
to update these, if needed, based on
present knowledge for safe pre-
scribing and dispensing.

The Working group hopes that this document
will encourage the international acceptance of
prescribing and dispensing guidelines by
professional organizations and regulatory
agencies. By informing their memberships and
starting discussions about the guidelines
provided in this document, they can play a key

_role in solving problems related to the use of
medicinal drugs by patients who want to
receive treatments safe for driving.
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Drugs and Driving Research: Application of Results
by Drug Regulatory Authorities

J. J. DE GIER
Department of Pharmacoepidemiology and Pharmacotherapy, Faculty of Pharmacy, Utrecht Institute for
Pharmaceutical Sciences, Utrecht University, P.O. Box 80082, 3508 TB Utrecht, The Netherlands

This paper describes the use of data about the effects of medicinal drugs on driving that are submitted by applicants
for product licensing in the European Union. Existing European guidelines and directives are discussed in order to
illustrate the need to review the requirements of data pertaining to the effects of psychotropic drugs on driving. The
impact of results from experimental human psychopharmacological research on these guidelines and directives is
reviewed briefly to show that some progress has been achieved in improving regulatory processes. Specific interest is
focused on the graded warning system that can appear on oﬁimal package inserts and which was adopted by the
Committee for Propnetary Medicinal Products in 1991 This'} paper concludes with a discussion of ‘ways by which
regulatory authorities can implement an improved warning system for patients who are likely to engage in potentially

dangerous activities like driving. © 1998 John Wiley & Sons, Ltd.

xEY worDs — drug labelling; accident liability; evaluation; drug regulation

INTRODUCTION

The European drug regulatory system allows for the
evaluation of the effects of drugs on driving. Since
[ November 1985, drug manufacturers are required
under European Directive 83/570/EEC to submit a
Summary of Product Characteristics (SPC) of each
product, including a statement about the effects
of the product on the ability to drive and operate
machinery. Before this date, data concerning the
effects of a drug on driving ability were not
routinely provided. Isaacs reviewed 56 product
licence applications for new active substances
received in 1984 and 1985 by the UK Licensing
Authority (Isaacs, 1988). In five applications the
agents could be considered as being psychoactive,
but only one application addressed the issue of
whether the product affected driving ability. Isaacs
clearly indicated the need to review data require-
ments in connection with the effects of drugs on
driving. He concluded his paper by stating that
specific topics for future consideration should
include the precise methodology used to validate
the effects of psychoactive drugs on driving.

DRIVING AND DRUG REGULATION

During the First International Symposium on
Prescription Drugs and Driving Performance,

CCC 0885-6222/98/S20133-04%$17-50
© 1998 John Wiley & Sons, Ltd.

held in the Netherlands, 25-28 June 1984,
O’Hanlon er al. (1986) presented arguments for
incorporating one particular driving test into
procedures required for new drug registration.
They clearly indicated the need to adjust regula-
tions if a test or test battery was found to
discriminate between safe and unsafe drugs with
respect to their effects on driving. They suggested
that the adverse effects of new psychoactive drugs
should be monitored more thoroughly in order
to make it possible for regulatory authorities to
issue specific warnings. For example, when to
prohibit driving for specified periods after last
administration of the drug (e.g. a hypnotic) or
when beginning regular use of a drug. The authors
suggested that the most realistic test would be a real
driving test. One performance measure which has
most consistently discriminated between the effects
of different drugs or doses is the standard deviation
of lateral position (SDLP, see also Brookhuis, this
issue). The authors recommend that this test be

‘used in the final stage of screening for the CNS

effects of drugs, after laboratory testing has been
completed. They discussed construct and content
validity. Valhdation of the driving test against the
criterion of actual accident involvement is virtually
unattainable, so they validated the test against
alcohol as a secondary criterion that is highly
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correlated with accident risk. This approach has
proved to be successful in calibrating performance
changes produced by prescription drugs to changes
brought about by increasing blood alcohol con-
centrations (BACs). These comparisons of drug-
and alcohol-produced changes in performance
have had a significant impact on communication
of the issue of drugs and driving to the public,
health care providers, and policy makers. For the
first time it was possible to replace warnings about
classes of drugs by more specific information. By
relating the changes in SDLP produced by any
drug to the same changes produced by a given
BAC, it has been possible to categorize impairment
as severe (BAC > 100 mg/dl), moderate (BAC 50—
100 mg/dl), and slight (BAC < 50 mg/dl) or none
(comparable to placebo).

It is largely thanks to the research efforts of
O’Hanlon and co-workers over the last decades
that standard on-the-road drug tests are considered
appropriate to determine whether hypnotics or
anxiolytics may impair psychomotor functions, but
this is not yet the case for antidepressants. EC
guidelines on psychotropic drugs help applicants in
the interpretation of Directive 91/507/EEC with
respect to specific problems arising from clinical
investigations (Guidelines on Psychotropic Drugs
for the EC, 1994, 1995). Unfortunately these
guidelines do not specifically describe the method-
ologies that should -be used for drug screening.
Methodological diversity is still responsible for the
relatively small influence of drugs and driving
research on regulatory bodies. Researchers in this
field have expressed the need for more standard-
ized methodologies and have developed a set of

guidelines based on a consenmms=<ef -scientific -

opinion (Vermeeren et al., 1993). These guidelines
for experimental research on drugs affecting driv-
ing performance have not yet been adopted by drug
regulatory authorities, which is unfortunate be-
cause without these quality control guidelines it is
hard to reach firm conclusions about the degree of
behavioural impairment attributable to particular
drugs. The time has come for drug regulators
to realize that they must play a meaningful role in
supporting higher standards of psychopharmaco-
logical research. The undefined behavioural

toxicity of medicinal products is a major threat to -

patients’ quality of life. Now that public and health
care providers have become more aware of the
causal relationships between drug use and accident
involvement, drug regulatory authorities can no
longer ignore the need to improve drug warnings.

© 1998 John Wiley & Sons, Ltd.
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DRUG CATEGORIZATION AND
WARNING SYSTEMS

Over the past decade increasingly more research
has focused on the behavioural side-effects of
drugs. Moreover, advances in pharmaceutical
research have led to the development of medi-
cations with fewer or no sedative effects (i.e. the
new antihistamines and the selective serotonin
reuptake inhibitors, new antidepressants). As a
result of these developments, health care providers
and governmental agencies in the Netherlands
have expressed a need to be able to distinguish
between drug effects on behaviour on the basis
of dosage and/or form of administration. The
need for more specific warnings in package inserts,
as well as symbols on drug packages has resulted
in the development of a new categorization
system for drugs that affect driving performance
(Wolschrijn et al., 1991). A survey among inter-
national experts has led to a proposal for a new
classification of a number of frequently used
potentially hazardous drugs (in traffic). This new
classification was discussed by the Committee for
Proprietary Medicinal Products of Directorate
General III and was finally introduced in the
Final Note for Guidance on the SPC (111/9163/90-
EN, final approval 16 October 1991). This Note
stipulated that all new medicines (New Chemical
Entities) registered after 1 January 1992 should
include a statement in the warning section of
package insert leaflets about the effects of the drug
on the ability to drive and use machines on the
basis of:’

(a) the pharmacodynamic profile,
‘Adverse drug reattions and/or
(b) impairment of driving performance or
performance related to driving, categorized as
(i) presumed to be safe or unlikely to
produce an effect;
(i) likely to produce minor or moderate
adverse effects;
(iii) likely to produce severe adverse effects or
presumed to be potentially dangerous.

reported

For situations (i) and (iii), special precautions
for use/warnings relevant to the categorization
should-be mentioned in the SPC. -

However, there is no evidence that pan-
European or national regulatory bodies are
categorizing drugs on the basis of their hazard
potential for driving. This was first noted by
Spanish pharmacologists in 1994, who expressed

Hum. Psychopharmacol. Clin. Exp. 13, S133-S136 (1998)
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the hope that categorization in the SPC would be

accomplished within the near future (Alvarez and
Del Rio, 1994). That period has now elapsed, but
the same lack of implementation is still apparent.
The unanswered question ‘why? is becoming
urgent. When interviewing national regulatory
authorities about their procedures for determining
the drugs and driving warning, it often transpires
that the normal procedure is to consider the
pharmaceutical manufacturer’s specific warning
and the data supporting that statement. In a case-
by-case assessment without specific algorithms for
reviewing specific data, the company’s statements
are generally accepted. Disagreement is unlikely to
occur about the text of a warning, and the drugs
and driving issue never holds up licensing. In
general, there seems to be no great priority for the
articles of the SPC concerning the effects of drugs
on the ability to drive and .use. machines.- There
seems to be more interest in discussing statements

such as those on a drug’s undesirable effects and its

use in pregnancy.

Pharmaceutical manufacturers will not change
these procedures unless they are forced to do so
by the regulatory authorities. This, however, will
not occur because there seems to be a trend to
apply one general statement for all drugs within a
chemical or therapeutical class, e.g. for benzo-
diazepines used as anxiolytics or hypnotics
(111/3653/91-EN,  Final approval by the
CPMP, October 1994). This kind of harmonization
prevents the introduction of more specific warnings
according to a drug’s behavioural toxicity. In
discussions with representatives from industry it is
always made clear that they do not see this issue as
a priority in today’s regulatory context. However,
some companies do appreciate that there is
growing interest in patients’ quality of life issues
and pharmacoeconomic evaluations of treatment
outcomes.

Scenarios for implementing improved
warning systems

It is a difficult and certainly discouraging exercise to
look into the future of drug regulatory development
in Europe, given the experience to date with respect
to the drugs and driving issue. This experience,
however, has led to the appreciation that no
single actor in the process of drug screening, drug
~ regulation, or drug treatment can change the whole
process. Yet someone has to take the initiative. For

this reason, a couple of scenarios for implementing

© 1998 John Wiley & Sons, Ltd.
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an improved warning system for the effects of drugs
on the ability to drive and use machines are
presented. The first scenario is to carry on with
the current registration procedures. There will be no
fundamental change in the procedure for establish-
ing these warnings in the SPC. This means that
patients and health care providers will not receive
information that allows them to select the feast
impairing drug for treatment. Nothing will change
until large pharmacoepidemiological studies reveal

_that specific drugs within a therapeutic class of

psychotropic medication constitute a higher risk for
accident involvement than other comparable drugs.
Uncertainty will exist about the impact of such
results if studies are not funded by responsible
governmental agencies in the first place. It is
expected that these studies will be conducted within
5 years; in Canada, the USA, and the Netherlands
-researchers - have..glready shown the power of
this methodologxcal approach (Ray et al., 1992;
‘Herings, 1994; Neutel, 1995).

A second scenario envisages that the European
authorities responsible for drug regulation, public
and environmental health, transport safety and
consumer affairs together decide.that a joint action
program is required to implement, maintain, and
evaluate a new warning system for drugs that affect
driving ability based on categorization. New
partners, in particular the pharmaceutical industry,
organizations of physicians, pharmacists and
patients, and insurance companies, should be
invited to take part. These new partners have a
greater awareness of health issues as a result of
health education campaigns and publicity in
journals, and they realize that the health care
industry is changmg Prevention and health-related
quality of life issues are becoming determining
factors for both policy makers and payers of health
care costs. A first and essential step is for the
responsible Directorates General in the European
Union to respond to these initiatives and to
promote this joint effort to develop a new warning
system. The next step is to prepare a work plan
which will focus on issues or problems raised in
different EU surveys and by experts, the possibi-
lities for involving the new partners in the
development of strategies for implementing a new
warning system, and strategies for continuing
efforts to maintain the most appropriate use of
this system. Education will be another important
issue for discussion, including basic education and
academic training, the latter in particular for
physicians and pharmacists.

Hum. Psychopharmacol. Clin. Exp. 13, S133-S136 (1998)
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CONCLUSIONS

Drug regulatory authorities are key players in the
process of restructuring drug screening programs
to assess a drug’s potential for impairing psycho-
motor and driving performance. Experts in the
field of human psychopharmacology who have
assessed the effects of drugs ©Ofi driving have
provided the relevant information needed to
perform this task. The impact of these efforts on
drug regulation has been noticed, but it has not

had a significant effect on improving warning -

systems for patxents who drive. Experts should be
more effective in disseminating their research data
to the public, health care providers, and policy
makers. Physicians and pharmacists can contri-
bute to the use of safer drugs by monitoring
patient outcomes with respect to behavioural

1mpa1rment By selecting the least impairing drug
in their prestribing and dispensiiig practices, they ™

play a significant role in enhancing public safety.
In order to be able to do this, they have to know
how to assess the level of impairment of each
individual drug. This information 1is already
available for many new and ‘old’ medicines. The
time has come for patient and consumer organiz-
ations to ask who is responsible for not applying
this knowledge.
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SUMMARY

The specific focus of this survey has been
the prevalence of illicit drug use in road
traffic in thirteen European counties. The
literature search conducted to accomplish
this survey included the relevant scientific
journals, institutes’ reports published over
the last decade and the proceedings of the
last two conferences organized by the In-
ternational Council on Alcohol, Drugs and
Traffic Safety in 1995 and 1997.

A total of thirty studies have been critically
reviewed in order to present the prevalence

one thing because of societal and cultural
differences that determine drug use patterns
(licit and illicit drug use) and the impact of
public campaigns, which is mostly un-
known. Consequently the conclusions from
these studies are intended to be indicators
for further discussion.

In the general driver population the
prevalence of illicit drug use will probably
fall in the range of 1%-5% (cannabis and
opiates being most frequently observed),
whereas /icit drug use will fall in the range
of 5%-15% (with benzodiazepines being
most frequently detected). The prevalence

of illicit"drug-use alone and-ini combination” ~===of the combination of illicit drugs with al-

with alcohol as well as multiple drug use.
The prevalence of licit drug use is also pre-
sented, since this has been frequently re-
ported in most studies. The different scope
of the various studies entails prevalence
being presented in different driver popula-
tions, such as ‘general driver population’,
‘drivers suspected of driving under the in-
fluence of alcohol and/or drugs’ and
‘collision-involved drivers’.

Different methodological problems arise
with sample collection and data collection
in many studies, thus most study outcomes
do not allow comparisons across different
European countries Difterences mayv occur
especially in selecting the sample of drivers
if police forces in one countn tocus more
on detecting drugged drivers than in other
countries. One general problem for all
categories of driver populations is the rep-
resentativeness of the sample under exami-
nation, which is also a problem if small
sample sizes are included and or selection
criteria are not clear

Only four large scale studies have been
published, one German studsv tocusing on
the general driver population. one Norwe-

gian study involving drivers suspected of

driving under the intluence ot drugs. and
two studies, from Belgium and ltaly. in
which  collision-involved drinvers  were
screened for drugs. The results from these
studies are not expected to completely re-
flect the situation in other countries, for

cohol reflects much more of a problem than
the combination of licit drugs with alcohol,
probably because patients tend to be much

‘more aware “of impairing effects of this

combination. The prevalence of multiple
drug use in the general driver population is

~ very low if the German results are taken as

an indicator.
In populations of drivers suspected of
driving under the influence of drugs high
prevalences of licit drug use (primarily
benzodiazepines) are reported ranging from .
14%-74%. The prevalence of illicit drug
use is lower than for illicit drugs (9%-57%
for cannabis, 8%-42% for opiates, and 1%-
20% for amphetamines). These findings
depend on the perception and awareness of
police officers in the different countries
who decide on the inclusion of a driver in
the sample. Remarkable differences be-
tween countries are observed, for example
the prevalence of the use of amphetamines
in Norway-is relatively high, while in con-
trast the use of opiates is rather low. The
combination of licit and/or illicit drugs and
alcohol is expected to be high in samples
selected for suspicion of driving under the
influence of drugs/alcohol. However, in
most studies the data for separating the
prevalence of combinations of drugs
(including alcohol) are lacking The preva-
lence in drug posttive cases ts 25% in Nor-
way, whereas the prevalence in all drivers
in the sample in two Swiss studies ranged

ST



from 18%-28%. The prevalence of multiple
drug use is reported in a few studies for all
licit and illicit drug use together. A high
prevalence (62%) has been observed by
Swiss researchers.

In collision-involved drivers the prevalence
of illicit drug use ranged from 10%-25% in
the different studies. Cannabis and opiates
are about equally divided among the sam-
ples (6% and 7.5% respectively) and are

detected about two to three times more

frequently than amphetamines. Cocaine has
been detected with a very low prevalence
(0.5%-0.7%) in Belgium and Italy, whereas
in Spain a high prevalence (5%-7%) has
been reported. The prevalence of the com-
bination of drugs (licit and illicit together)
and alcohol use in drug positive drivers
ranged from 27%-65% in most studies. The
prevalence of multiple drug use is also re-
ported in most studies for licit and illicit
drugs together and ranged from 20% in the
Belgian study to 36% in a Norwegian study
in drug positive cases. When considering
the complete driver sample in some other

. studies, the prevalence is lower, from 5% in

the study in the United Kingdom to 17.5%
in an ltalian study. ‘

It should be stressed that knowledge about
the prevalence of drug positive drivers in
different driver populations cannot prove
that the use of drugs is a senous safety
problem. Ideally, a study to determine acci-
dent risks needs to match collision-imvolved

drivers for case-control comparisons. s

most countries (except for Germany) there
is a lack of data on the prevalence ot drugs
among the normal dniver population The
high prevalence of drugs found m repre-
sentative samples of collision-involved
drivers supports the assumption that there
is a serious road safetyv problem However.
Europe does not have an approach m which
‘standardized methodologies are applied in

repeated studies during a given period of

Page 4 DGC 98-01

time in each country for cross national
comparisons. It is recommended that such
studies should be embarked upon and that
national laws prohibiting roadside surveys
should be abolished or modified to permit
the same surveys to be conducted on a pan-

European basis.




1. PURPOSE

The purpose of this report is to give a re-
view of investigations in different European
countries that show the prevalence of illicit
drugs in road traffic with special regard to
multiple abuse, which means a combination
of various drugs, including alcohol and licit
drugs. The literature search conducted to
accomplish this review included the relevant
scientific journals, institutes’ reports pub-
lished over the last decade, and the pro-
ceedings of the last two conferences organ-
ized by the International Council on Alco-

| oTrEol, Drugs and Traffic Safety in 1995 and

1997. After summarizing the results of the
different reports for each country, discus-
sion will follow in order to combine the
relevant data and to provide a general con-
clusion and define the problem that will al-
low those responsible for traffic safety
throughout Europe to determine the neces-
sary steps for developing counter-measures.
The results of this review will be comple-
mentary to the overview of the legal sys-
tems, analysis of difficulties faced by the po-
lice, the prosecutors and the courts with re-
spect to illicit drugs in road traffic, and of
preventive attempts to control the problem.
These aspects will be covered by a report
written by Prof H-P Kriger (Centre for
Traffic Sciences, University of Wirzburg,
Germany). S
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2. INTRODUCTION
Background to the problem

Road accidents in countries of the Euro-
pean Union, resulting in 50,000 fatalities
and 1.5 million injuries every year, cost so-
ciety over 70 billion ECU (White Paper on
Transport Policy, COM 92/494, European
Commission). It has been suggested that if
all the Member States were to compile their
statistical data according to the criteria
used in those countries that prepare the
most accurate estimations, then the real
number of.pecple injured in-road accidents
would probably exceed 3 million annually
(Gil-Robles, 1998). The figures have
reached a level that the European Union
can no longer accept.

Since transport safety and public health are
interrelated, road accidents caused by drugs
other than alcohol have become an impor-
tant public health issue. It is widely recog-
nized that alcohol use is a causal factor in
20-40% of fatal road accidents, but many
licit and illicit drugs are also known to 1m-
pair driving ability. Available data allow
one to conclude that use of the most fre-
quently prescribed benzodia-zepine tran-
quillizers more than doubles the risk of in-
jurious accidents (comparable to the risk of
0.5 g/l BAC or blood alcohol concentra-
tion), while the use of tricyclic antidepres-
sants increases the risk even more (Ray et
al., 1992). One more recent epidemiologi-
cal investigation revealed an extremely high
relative risk (5 to 6 - fold increase. compa-
rable to 1.0 g/l BAC) within a large popu-
lation of benzodia-zepines users during the
first two weeks of using their initial pre-
scription (Neutel, 1995).

Epidemiological studies on the most widely
used illicit drug cannabis indicate the pres-
ence of tetrahydrocannabinol (THC) in
roughly 4-12% of drivers injured or killed
in traffic accidents. even if the population at
risk is probably less than 4%. The THC in-

- cidence among injured or killed drivers is

not conclusive evidence for establishing its
role as a causal factor, since alcohol was
present in the majority of THC positive ac-
cident victims (Robbe, 1994). It has been
suggested that cannabis and alcohol in
combination carry a greater risk potential
than either of them alone (Terhune et al,
992). The independent contribution of can-
nabis use in impairing road safety is still
dubious.

Estimations of the percentage of illicit drug
use in driving licence-holders varies from 1-
2% in the various EU Member States,

.- =wawyhereas an average of 10% of the adult

population drives under the influence of
impairing medicinal drugs (De Gier, 1995).
Comparisons across Member States on the
prevalence of'illicit drug use in road traffic
are, however, difficult to achieve. The data
from the studies reviewed show major dis-
cre-pancies, depending on the method and
scale of data collection (last year or life-

time prevalence), the scope of the survey

(nationwide general population, regional
data, or selected populations who seek
professional treatment for drug depend-
ence). In most cases the accuracy of the
records in various countries is not known.
It is impossible to draw any conclusions to
demonstrate the relationship between illicit
drug use and accidents because of a lack of
sound epidemiological studies. There is a
need for actions to standardize research
methodologies and to provide the relevant
data.

A complete understanding of the problem
of illicit drugs and driving will only be
achieved in two complementary approa-
ches: experimentation and epidemiology
(Simpson and Vingilis, 1992). Experi-
mental studies focus on drug effects on
psychomotor performance, in particular the
types of skills affected and the dosages
used. However, it is fairly impossible to

translate these effects into road crashes.

Questions on the extent or magnitude of
this problem, as well as the determination
of which drugs are risk factors for collision

- T
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involvement, can be answered in sound
epidemiological research.

Descriptive epidemiology provides insight
into the relative importance of different
types of drugs. In other words, which drugs
are detected that contribute to a significant
traffic safety problem. If repeated evalua-
tions are performed in time, insight can be
provided into changing patterns of drug use
and driving within society.

Analytic epidemiology determines which
drugs are overrepresented in persons in-
volved in road accidents. Invoivement of
control groups allows researchers to pro-
vide relative risk data. The relationship es-
tablished through the risk factors approach
is one of association, not of causation. Ex-
perimental research into the causal links
between drug levels and behavioral impair-
ment remains necessary to draw conclu-
sions on causation potentials of different
drugs. :

- - Generally speaking, the application of epi-
demiological research to drugs (other than
alcohol) and driving can-only permit mean-
ingful cross-cultural comparisons if stan-
dardized data-gathering methods are used
However, several factors (such as pohtical.
legal, social, economic) deter-nunc the re-
search capabilities of re-searchers in differ-
ent countries and will result in ditterent ap-
proaches to sample selection and data col-
lection. A review of investigations ot
prevalence of illicit drugs in road trafhic in
selected countries will theretore include
studies in which numerous methodological
problems are to be encountered This re-
view for the Council of Europe. mcludes
more recent studies. some of them have
adopted improved methodological designs
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3. METHODOLOGICAL ISSUES

In general most methodological problems
encountered with epidemiological studies
of drugs and driving can be categorized as
problems with sample collection and data
collection (Simpson and Vingilis, 1992).

Population under examination

The choice of population studied is critical
and can give rise to problems in compari-
sons across countries. Epidemio-logical
research of illicit drugs and driving can be
classified ‘accerding to the population under
examination:

1. General population

2. Offender populations

3. User/addict populations

4. Collision-involved drivers

In surveys of illicit drug use in the general
population data gathering is generally
through the use of questionnaires or inter-
views. Two of the most common observed
problems relate to representativeness and
refusals. General population surveys in-
clude both drivers and non-drivers and do
not allow extrapolation to the driver popu-
lation.

In roadside surveys drivers are randomly or

systematically selected to obtain informa-
tion through self-reports on demographics,
drug use, driving. and drug use through
toxicological analyses of bodv tluids Since
roadside surveys tend to be exccuted dur-
ing late-night hours on weekends, drivers
tested are not representative of the total
driving population. Refusal rates can have
profound effects on inferences about illicit
drug use derived from roadside survevs be-
cause those substances are detected with
less frequency than alcohol where refusal
rates of 15% are observed. Refusal rates
can actually exceed the proportion of driv-
ers who score positive for illicit drugs An
additional problem exists with the collec-
tion of body fluid samples for druy testing,

when invasive procedures are unacceptable
because of legal liability.

In surveys of offender populations
(charged with driving under the influence of
alcohol or drugs), drug screens are carried
out if the blood alcohol level is below the
legal limit. This approach automatically ex-
cludes information on combinations of
drugs with high levels of alcohol. Further-
more, the selection of drivers is initially
determined by the arresting officer, which
introduces a variety of biases.

-rsensly investigations of user/addict populations

samples are generally drawn from treatment
facilities. These surveys cannot be consid-
ered representative of the total user/addict
population, since only a small proportion
will seek formal treatment.

In surveys of collision-involved popula-
tions information is gathered on a wide
range of variables (e.g. characteristics of
crashes,  psychological/behavioral cha-
racteristics, drug use problem). Docu-
mentation of drug impairment is based on
different perceptions and decisions of offi-
cers, which can introduce biases. In acci-
dent fatalities data are most of the time in-

" “complete due to the fact that drug screens

are not carried out-on fatally - injured driv-
ers found to be impaired by alcohol.

Data collection

Sources of data and the methods by which
they are collected can cause methodo-
logical problems. The first source of data 1s
official records (police. coroner, medical,
etc.) and has limitations because data on
illicit drug use are not routinely collected.
Even when drug tests are carried out a se-
lect number of drugs are tested. In official
records underreporting is a serious prob-
lem, because they tend to contain only the
most extreme cases.

=L




The second source of data is self-report
instruments. Underreporting is also a

problem in this approach since deviants

tend to underreport.

Different methods of data collection used in
surveys have their own problems. The
method of drug analyses in blood, sweat,
saliva or urine has problems with respect to
sample collection, handling and transporta-
tion as well as toxicological assays used.
Interpretation of drug levels detected is
difficult, for example cannabinoids can be
detected in urine many days, even weeks,
after use and the relevance of this to traffic
safety is obscure. Blood specimens are con-
sidered to be essential for surveys of illicit
drugs and driving. Another method for de-
termining illicit drug use among drivers re-
lies on the use of clinical and psychophysi-
cal tests. The usefulness of the last method
is still unclear. Self-report tools for the as-
sessment of drug use and driving show dif-
ferent problems with respect to accuracy
(reliability of recall information).. .

Finally, comparisons across studies are of-
ten difficult because of the lack of conven-
tions used in reporting findings For exam-
ple, there is no consistency “in reporting
percentages (all dnivers in the sample or
only those who were tested for drugs).

s
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4. SURVEYS OF ILLICIT DRUG USE IN ROAD TRAFFIC IN DIFFERENT EURO-

PEAN COUNTRIES |

4.1 AUSTRIA - ‘

In a pilot study of the:‘Bundespolizei-
direktion’ in Vienna urine samples of 27
drivers with extremely conspicuous behav-
ior in road traffic and negative breathalyzer
results for the presence of alcohol were
analyzed using the Abbott ADx-analyzer (a
fluorescence polarization immunoassay) for
cocaine metabolites, cannabinoids and opi-
ates (Fous, 1995). Gas Chromatogra-
phy/MassSpectrometry

(GC/MS) was used to confirm positive re-
sults obtained with the immunoassay
technique. In 8 cases (32%) these analyses
confirmed the use of one drug, in 13 cases
(52%) two drugs, and in 4 cases (16%) all
three drugs tested for could be found posi-
tive. Without exception all 25 samples

BRI Ot

found positive in the ADx-analyzer were
taken from young drivers (22 males, 3 fe-
males), 48% of them born between 1968
and 1970. 84% of tested drivers had previ-
ous convictions and 68% had drug addic-
tion records. The results of GC/MS con-
firmed samples are given in Table 1.

The author indicated that his findings could
be considered the ‘tip of the iceberg’.
However, it is impossible to draw conclu-
sions from only a small sample and to dem-
onstrate the prevalence of illicit drug use in
road traffic in Austria since the sub-sample
of drivers was not representative of the
driving population. No other examples of
recent surveys could be obtained from the
‘Kuratorium  fur  Verkehrssicherheit’.

TABLE 1 RESULTS OF GC/MS CONFIRMED SAMPLES
Substance Negatives ~Positives
o o <100 ng/ml <500 ng/ml <1500 ng/ml

Cannabinoids 7 9 6 3
(THC)

<1000 ng/ml <5000 ng/ml <40000 ng/ml
Opiatcs % 3 8 4

<1000 ng/mi {5000 ng/mt <36000 ng/ml
Cocainc metabo- | 13 7 2 3 .
lites

[
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42 BELGIUM

The Belgian Toxicology and Trauma Study
(BTTS) was conducted as a prospective,
multi-centre survey in six hospital emer-
gency departments sufficiently spread over
the country (Meulemans et al., 1997). In-
clusion criteria were: all drivers, at least 14
years of age, of bicycles or motor vehicles
involved in a traffic accident on a public
road, directly admitted to one of the se-
lected emergency departments for at least

one day or dying upon or after admnss;onk _

During the registration period (January 16"
1995 till June 15" 1996) blood and urine
samples were taken from 2,143 patients.
Blood alcohol concentration was assessed
first by screening in whole blood on fluo-
ride-oxalate, using Radiative Energy At-
tenuation (REA; Abbott). Positive samples
were confirmed by Gas Chromatogra-
phy/Flame Ionisation Detec-tion. Toxico-
logical screening was per-formed on the
urine samples, using Fluorescence Polarisa-
—-tion Immuno-Assay FPIA) on ADx-
analyzing equipment (Abbott). The screen-
ing battery consisted of 8 tests and
searched for amphetamines, barbiturates,
benzodiazepines, canna-binoids. cocaine
metabolites, methadone, opiates. and pro-
poxyphene.

R

In addition the presence of benzodi-

~ azepines in serum was searched for using
the same technique. Confirmation for most

substances was performed on urine by Gas
Chroma-tography/Mass Spectrometry (GC-
MS). The confirmation of benzodiazepines
in serum was carried out by High Pressure
Liquid Chromatography (HPLC) and Gas
Chromatography with Electron Capture
Detection (GC-ECD). For barbiturates in
serum confirmation was performed by Gas

;Chromatography with Nitrogen Phos-

phorus Detection (GC-NPD). Analytical
cut-off values for the different drugs are
presented in Table 2.

Although a total of 2,143 patients were in-
cluded during the collection period of the
study, a final sample size of 2,053 patients
could be used for analyses. This was due to
inappropriate handling of the methodo-
logical protocol by two of the collaborative
centers. The study population consisted of
1514 men (74%) and 539 women (26%). A
majority of younger people could be ob-
served: more than one third (34. 7% men,

33.8% women), whereas fewer than 10%

were 65 years of age or older. Very young
drivers (below 20 years) and elderly drivers
(over 60 years) were slightly more repre-
sented in the female group compared to the
male group (18% and 12% versus 12% and
9% respectively).

TABLE 2 SUBSTANCES, TEST METHODS AND CUT-OFF VALUES USED IN THE BTTS

Substance Screenmg Cut-off Confirmation
Alcohol - REA. scrum 0.10 /1 GC-FID in total blood’
Amphectamines EPIA. unnc 300 ng/ml GC-MS in urine ‘
Barbiturates EPIA. uninc 200 ng/ml GC-NPD in scrum
Benzodiazepines EPIA. urinc 50 ng/ml HPLC/GC-ECD in_
EPIA. scrum 12 ng/ml scrum L
Cannabis EPIA. uring 25 ng/ml GC-MS inurninc
Cocaine EPIA. urine 300 ng/ml GC-MS n urine
Mcthadone - EPIA. uninc 300 ng/mi | GC-MS in urinc
Opiates ] EPIA. urinc 200 ng/ml | GC-MS in urine
Propoxyphene EPIA. urinc 300 ng/ml GC-MS in urine

Page 12 DGC98-01
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In 1,959 cases from the final sample infor-
mation on recent medication use could be
obtained as reported by the patients. In
35% of those cases patients admitted hav-
ing used some kind of medication during
the week preceding the accident. If focus is
given to psychotropic medication, it turned
out that 10% of the study population re-
ported the use of a medicine known to im-
pair driving performance.

The consumption of more than 30
‘standard units’ of alcohol during the last
week preceding the accident was reported
by 7% of the injured drivers. This was no-

ticed mioreoften in men (8:3% versus-1, 7%=

in women) and most frequently in the 40-49
age group (13,8%). Eighty-six percent of

‘the patients reported their alcohol con-

sumption during the last week as represen-

tative for their normal drinking habits, in

7% it had been lower and in 5.4% it had
been higher than usual.

The use of illicit drugs during the three
months preceding the accident was admit-
ted by 5.1% of the patients. The major
classes reported were cannabis (3.7%) and
amphetamines (1.4%)

The toxicological analyses showed the fol-

lowing results. In 35 cases (1.7%6) neither
blood nor urine samples had been obtained.

" while from another 139 patients (6.8%)
only blood samples had been collected.

Blood alcohol concentration (BAC) could
be assessed in 1871 patients (91°3), 1342
of which (72%) were presented with an
analytical result not reaching the legal limit
(0.5 g/l). Of the remaining 529 “positive’

patients (28%), two thirds (65.6%) had a
BAC exceeding 1.5 g/l, and more than one

third (37.6%) even exceeded 2 g/l Of the
patients with both self-reported information
on recent alcohol consumption and blood
samples, 17 (3.3%) of the 521 claiming
they had not imbibed any alcohol during the

last week were nevertheless shown to have

a BAC exceeding 05 g/l 1l of whom
(65%) showing 1.5 ¢/l or more. In the

group admitting recent alcohol consump-

tion these figures reached 37% and 61%
respectively. In patients reported with
higher alcohol consumption habits (more
than 30 ‘standard units’ in the week before
the accxent) 70% exceeded the legal limit

~and three quarters even showed more than

1.5 g/l

The results on medication and illicit drugs
were obtained in samples of patients who
did not receive (potentially interfering)
medication before sampling. In total 391
cases (19%) were confirmed positive on
one or more of the following substances:
amphetammes benzodiazepines (in blood),
barbiturates (in blood), cannabis, cocaine, -
opiates, methadone, or propoxyphene. Of
these, 107 (27%) also had a BAC exceed-
ing the legal limit of 0.5 g/l, the latter being
seen significantly more often in men (32%
of the positives, versus 15% in women).
The prevalence of the detected substances
is summarized in Table 3.
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TABLE 3

TOXICOLOGICAL RESULTS OBTAINED IN PATIENTS INCLUDED THE BTTS

Substance N analyzed Screening positive | Confirmation Prevalence
(sample) positive (%)
Amphetamines 1879 60 56 3.0
(urine)

Barbiturates 1879 37 25 13
(urine)

Benzodiazepines 1871 232 160 8.5
{blood)

Benzodiazepines 1879 278 * *
(urine)

Cannabis (urine) 1879 114 113 6.0
Cocaine (urine) 1879 14 14 0.7
Methadone {urine) 1879 6 5 04
Opiates (uring) 1879 149 141%* 15
Propoxyphene 1879 6 4 0.2
(urine)

* Positive screening results were confirmed in blood only.
** 103 (73%) resulted from analgesics. antitussives, and 38 (27%) from the use of morphine/heroine.

The highest scores by far were noticed for
benzodiazepines (8.5%), opiates (7.5%),
and cannabis (6%), followed by the other
-~ substances (amphetamines 3%, barbiturates
1.3%, and cocaine. metha-done. and pro-
poxyphene each less than 1°0) Of those
found positive on amphetamines. only 22%
had reported the use of this substance dur-
ing admission. For cannabis- and cocaine
positive cases these figures were 36%0 and
21% respectively. For propoxvphene one
out of the four patients mentioned the use
of this substance. None of the five patients

who were found positive for use of metha-

done had mentioned this upon anamnesis
on illicit drug use and only two had men-
tioned it on medication use

Multiple drug use was observed in 80 pa-
tients, or in 20% of the positines (64 on
two substances, 13 on three. 2 on tour. and
1 on five). In 24 of these mulu-substance
(ab)users BAC levels exceeded © 5 g1 In
general, teenagers had a postne rate of
20% for the toxicological analssis, 15%0 of
them combining this with a BAC exceeding
the legal limit. In the age group 20-30 vears
these figures reached 24% and 29% re-
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spectively, for 30-40 years 19% and 38%,
for 40-50 years 27% and 38%, for 50-60
years 19% and 23%, and in the age group
of 60 and over 21% and 10%.

One interesting finding that gives weight to
the concern of higher accident risk by mul-
tiple drug use is a clear synergistic interac-
tion for alcohol and medication/illicit drugs,
if mortality was taken as the outcome vari-
able. The results of the BSST indicate a
relative risk of 2.56 in the combined posi-
tive group, in which a mere additive effect
would theoretically have led to a relative

risk of 1.60.” ‘

The Belgian Toxicology and Trauma Study
(BSST) is one of the very few good exam-
ples of descriptive epidemiological research
that provides insight into the relative im-
portance of different types of drugs in colli-
sion involved drivers. By combining the
data from self-reported drug use with data
from toxicological analyses the relative
usefulness of-self-report instruments could
be illustrated in a very comprehensive way.




43  DENMARK

In a Danish study by Worm et al. (1996)
the occurrence of drugs and narcotics in
violators of the Danish Road Traffic Act
during the year 1993 was detérmined ac-
cording to the request by the police. These
requests are not frequently received if the
blood alcohol concentration (BAC) is
above the legal limit of 0.8 g/l. In 1993 the
central laboratory (Department of Forensic
Chemustry at the University of Copenha-
gen) received 425 cases, of which only 317
were analyzed for the presence of drugs
(legal) or narestics. In 256-cases drugs or
narcotics were found present with in total
531 positive findings. In 40% of the cases
only one substance was found present. The
most frequently detected substances were
benzodiazepines, morphine, methadone,
canna-binoids and amphetamine with 239,
52, 42, 32, and 28 positive findings, re-
spectively. Radioim-munoassavs or recep-
tor methods were used for screening the
samples. Quantitative determinations were
carried out by using liquid chromatography
with UV- and electrochemical detectors
and capillary gaschromatography with ni-
trogen and electron capture detectors. Only
findings confirmed by two ditferent meth-
ods were included in the results

In 58 of the 108 cases that were not ana-
lyzed for drugs the BAC was below the
legal limit. In 61 of the 317 cases analvzed
for drugs and/or narcotics no positive find-
ings could be detected In 28 ol these drug
negative cases the BAC was lower than the
legal limit. In 44° of the drug positive
cases only one compound was tound pres-

ent, alcohol not included [n about halt of

these cases the BAC was higher than 008

.

The authors compared their results with

outcomes of a similar investigation in Nor-
way (Kruse, 1994) Denmark and Norwav
are both Scandinavian countnes with ap-
proximately the same size of population.

about four million in Norway and five mil-
lion in Denmark. In the Norwegian study
2371 samples were analyzed compared to
the 317 in the Danish study. Interestingly,
the drug use patterns in both countries are
quiet different looking at the five most fre-
quently detected substances (Table 4). In
Norway cannabis was the most frequently
observed drug, whereas this was only rated
number five in Denmark. Methadone was
probably more frequently used in Denmark,
while codeine and ethylmorphine were seen
quite often in Norway. The authors do not
attempt to explain these differences, but it

--ig=ghearly shown that drug use patterns dif-

fer substantially among European countries.
It once again underlines the complex nature
of licit and illicit drug use in general while
discussing trends in European countries.
Many factors influence drug use, most of
them poorly understood, such as the effec-
tiveness of public campaigns and rational
prescribing of medicines by doctors.

In order to illustrate the development of
drug use patterns in traffic cases the
authors presented the results for the years
1989 and 1995 (Steentoft et al, 1997).
Once again they emphasize that in Denmark
the police decide for what drugs screening’
and analyses have to be performed. In
about half of the cases only analyses for
single drugs are requested, often directly
related to information gathered from the
person under suspicion. This practice intro-
duces a variety of biases and will result in
inconsistency in reporting percentages of
drug use. The authors however detect a
trend towards. increased use of benzodi-

“azepines. in particular of flunitrazepam,

morphine and cocaine, but the numbers of
the latter are limited (Table 5) "~~~
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TABLE 4 COMPARISONS OF FREQUENTLY OBSERVED DRUGS OR NARCOTICS IN TRAFFIC
CASES IN NORWAY AND DENMARK (WORM ET AL., 1996)

Country : N analyzed | N positives in | Drug name N positives In % of sam-
ples analyzed

Norway Cannabinoids 842 355
Benzodiazep- 802 33.8
ines
Amphetam-ines 391 16.0
Morphine 107 4.5
Codeine, eth- 86 3.6
vlmorphine

Denmark Benzodiazep- 239 75.4
1nes
Morphine 52 16.4
Methadone 42 133
Cannabinoids 32 10.1
Amphetam-ines 28

TABLE 5 TRAFFIC CASES INVESTIGATED FOR DRUGS OTHER THAN ALCOHOL,

(1989 Vs 1995) ' ‘ R

Selection of cases 1989 1995

Cases investigated for alcohol 26363 16432

Cases received for investigat- 391 314

ing drugs other than alcohol

Of these cancelled by police 119 93

Cases analyzed for drugs 272 221

other than alcohol

Drug names

Benzodiazepines 123 (45%) 118 (53%)
Diazepam 83 (31%) 57 (26%)
Flunitrazepam 33 (12%) 62 (28%)

Cannabis 33.012%) 38417%)

Amphetamine 31(11%) 21 (10%)

Morphine 28 (10%) 59 (27%)

Methadone 29 (11%) 29 (13%)

Ketobemidone 12 (4%) 13 (6%)

Cocaine T 2(1%) 14 (6%)

No drugs detected TT0 (26%) 31 (14%)
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The data are difficult to apply in presenting
the prevalence of illicit drug use in offender
populations in road traffic in Denmark.
Drug screening is carried out if the blood
alcohol level is below the legal limit or if
tential drug use from the offender. This ap-
_.proach automatically excludes information
on combinations of drugs with high levels
of alcohol. Since the police determine the
selection of drivers and decide on the
screening for drugs other than alcohol, a
variety of biases has been introduced. It is
not possible to speak of anything more than

‘possible tremds<in-illicit drug-use in Den-

mark’.
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44 FRANCE

The prevalence of psychotropic licit drugs,
opiates and alcohol in fatally - injured driv-
ers during the period from 1 September
1991 till 31 August 1992 has been investi-
gated in northern France (Region Nord-
Pas de Calais) by Deveaux et al. (1995).
Blood samples were taken from 103 fatally
- injured drivers. Screening for benzodi-
azepines, tricyclic antidepressants and bar-
biturates was performed -by fluorescence
polarization immunoasssays (FPIA) using
ADX equipment (Abbott). Each positive
result was confirmed using Gas Chroma-
tography/Mass Spectrometry (GC/MS).
Opiates were determined using a radio-
immunoassay technique (RIA-Coat a Count
Morphine, Behring), whereas alcohol was
determined using Gas Chromatography.
Blood samples were taken from 88 males
with an average age of 37.5 years (range 15
- 80), and 15 females with an average age
of 38 .9 years (range 14-81). Blood alcohol
concentrations (BACs) were above the le-
gal limit (> 0.7 g/1) in 45.7% of all cases
(46.6% males, 400% females). For
screening for drugs only 97 samples con-
tained sufficient quantities of blood to per-
form analyses. The results are presented in
Table 6.

Psychotropic drugs were detected in 36 4%
of all cases. Alcohol and psvchotropic

drugs were found in 19.8% of the sansgies-

whereas the combination with alcohol > 0.7
2/l was present in 15 6% of all cases

In a study by Pélissier et al. (1996) urne

samples of young adult injured drivers in-

volved in road accidents were tested for
opiates, cannabinoids, cocaine and am-
phetamines. This multi-center study was
conducted in emergency units of three
hospitals following a prospective case con-
trolled design including injured drivers aged
18-35 years. A first screening was carried
out using the Abbott ADx-analvzer (a fluo-
rescence polarization immunoassay, FPIA).
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Positive samples were confirmed by
gaschromatography/ mass spectrometry
(GC/MS). The analyses of urine samples
revealed that 10% of the injured drivers (6
out of 60) showed positive values for can-
nabinoids, 5% (3 out of 60) showed posi-
tive opiates values, while one sample was
detected positive for amphetamines. Posi-
tive cocaine could not be observed. Only
one sample indicated multiple drug use
(cannabinoids and amphetamines used to-
gether). In 60 samples obtained from con-
trol patients (admitted to the hospital for
other reasons than accidents) only five
positive cannabinoids could be confirmed.
Cocaine, opiates and amphetamines could
not be detected at levels higher than the
cut-off values. The results show no signifi-
cant differences in the prevalence of illicit
drugs between the two groups of relatively
small sample size. Determination of alcohol
and legal drugs was not involved in this
study.

In a recent collaborative case-control study
the prevalence of opiates, cocaine metabo-
lites, cannabinoids, and amphetamines in
the urine of drivers injured in road acci-
dents was compared with the values of
non-accident subjects (Marquet et al,
1998). Recruitment was performed nation-
wide in the emergency departments of five
hospitals (Lille, Limoges, Marseille, Paris,
and Toulouse) and comprised 296 drivers
“aged 18 t0 35 (males O femaies, recruited
consecutively, night and day) and 278 non-
traumatic patients (admitted during the
same period to the same emergency umts
for any non-traumatic reason) in the same
age range. The whole study was strictly
anonymous, no consent had to be requested
and no information on the aim of the study
was provided, leading to no refusals.
Screening:for drugs in urine was performed
by fluorescence polarization immunoass-
says (FPIA) using ADX or TDX equip-
ment (Abbott).



TABLE 6

Substance Number of positives | Number of positives Total number of
_in males (n=35) in females (n=3) positives

Benzodiazepines 11 1 ’ 12

> 50 ng/ml 77

Tricyclic antidepres- 19 1 20

sants

> 75 ng/ml

Barbiturates ; 1 0 1

> 2 pug/ml

Opiates >1.6 ng/ml 4 1 ' 5

Each positive results was confirmed using
Gas Chromatogiapiiy/ Mass Spectromietry
(GC/MS), in one single laboratory. Statisti-
cal analyses to assess potential differences
in prevalence of drugs comprised single-
step logistic regression. Confounding fac-
tors (age, sex, centers) between the two
populations were simultaneously analyzed.
The mean age of the drivers and patients
was 25.5 + 5.2 and 26.5 + 5.2 years, re-
spectively (p<0.02). Females represented
28.4% of the drivers and 44.2% of the pa-
tients (p=0.0001). The prevalence of drugs
in urine of drivers and patients 1s presented
in Table 7. The respective prevalences for
drivers and patients were: 13 8% and 7.6%
for cannabinoids; 10.5% and 10.4% for
opiates; 1.35% and 2.52% for ampheta-
mines.and 1.10% and 1.08% for cocaine
metabolites.

After adjustments for difterences in age and
sex distribution, the apparent difterence in
the prevalence of cannabinoids between
drivers and patients was not statistically
significant (p=0.054), except in females for
"~ whom the prevalence in drivers’ urine was
significantly  higher than in patients
(»=0.020). A higher prevalence of cannabi-
noids was found in urine samples of males,
both in drivers (»<0.05) and patients
(»<0.0001). No difference between drivers
and patients was found for the prevalence
of urinary opiates. However, a significantly
higher

" prevalence of opiates was found in males

positive for cannabinoids compared to can-

nabtrdid-negative drivers (p=0.003) or pa-

tients (p=0.001). In female drivers and pa-
tients this difference was not significant.
Because of the limited numbers of posi-
tives, no statistical comparison could be
made between drivers and patients with
regard to cocaine and amphetamines.

The authors discuss the limitations of their
study. Firstly, the opiates found in about
10% of all samples. These results can cor-
respond to either illicit or to therapeutic

~use. Secondly, there was no access to po-

lice records, thereby leaving out the deter-
mination of the control population as being
a group of non-accident drivers. Thirdly,
the lack of alcohol and licit drug testing.
The probability of drivers being responsible
for the accident increases with the combi-
nation of cannabis, alcohol and benzodi-
azepines (Schermann et al., 1992). There-
fore the present results cannot be applied
for determining the causal involvement of
drugs in road accidents. They rather indi-
c{ne the representation of drug users among
injured drivers compared to a group of pa-
tients.
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TABLE7

PREVALENCE OF DRUGS IN 296 DRIVERS AND 278 PATIENTS

Substances

Positives (%) in drivers Positives (%) in patients
males | females males | females
Cannabinoids 16.0 8.3 12.3 1.6
Opiates 10.4 11.0 10.7 9.8
Cocaine 0.0 3.6 13 0.8
Amphetamines 0.5 3.6 19 3.3
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45  GERMANY

In Germany  several investigations have
been published that allow some insight in to
the prevalence of illicit drug use in road
traffic. The first two studies wer€ based on
the screening of blood samples from drivers
stopped for suspicion of driving under the
influence of alcohol (DUI). In the study by
Rittner et al. (1991) 650 randomly selected
blood samples were taken from all samples
submitted for blood alcohol in 1987 in
Rheinland-Pfalz. It was found that 7.7% of
male and 2.7% of female drivers aged be-
tween 18 and -35-who were suspected of
DUI had also consumed cannabis, while
3.4% of males and 13.3% of females had
taken benzodiazepines in addition to alco-
hol.

In another study by Mboller (1994) 660
blood samples of randomly selected DUI
cases were analyzed for licit and illicit
drugs. Toxicological screening was per-
formed with Radio-Immuno Assay (RIA)
and Fluorescence Polarisation Immuno-
Assay (FPIA). The confirmation of benzo-
diazepines was carried out with use of Gas
Chromatography with Electron Capture
Detection (ECD). The other drugs were
confirmed by Gas Chromato«-nph\/Mass
Spectrometry (GS-MS)

In 570 (86.4%) of the 660 cases. anlv alco-
hol could be detected In 65 cases (9.8%)
licit and illicit drugs alone were found in
addition to alcohol In 22 cases (3 3%) hcit
and illicit drugs were found alone Nearly
two thirds (64.4%) of the positive cases
(licit and illicit drugs) contained ilhicit drugs
(amphetamines, cannabinoids.  opiates)
Cannabinoids were found in 54 cases, opi-
ates in 12 cases and amphetanunes in three
No cocaine was found Bensodiazepines
were found in 36 cases and barbuturates in
seven. No tricyclic antidepressants were
found (Table 8). Ten of the benzodiazepine
positive cases (30.6%0) and eighteen of the
cannabinoids positive cases (33%) were
found negative for alcohol use The average

blood alcohol concentration (BAC) of all
drug positive cases (0.103%) was 0.06%
lower than the average BAC of the drug
negative ones (0.163%). Despite the fact
that the average BAC was below 0.11% in
47.1% of the drug positive cases, the fre-
quency of traffic accidents involving inju-
ries was almost doubled in this group com-
pared with the drug negative cases.

Multiple drug use was most prominently
found in the amphetamine cases (all three
cases were also positive for cannabinoids)
and opiates cases (eight out of twelve were
found positive for cannabinoids). Only 11%
of cazmabinoid positive cases were found
positive for other drugs.

The average age of the drug positive driv-
ers was 28.7 years, whereas that of drivers
with only alcohol positive findings was
33.8. The average age in the cannabis posi-
tive cases was 24.9 years. A breakdown by
sex revealed a relatively high proportion of
females in drug positive cases. '

The most recent large scale study was con-
ducted by Kruger et al. (1995, 1996) to
determine the prevalence of psychotropic
drugs (licit and illicit) among the German
general driving population.  During the
German Roadside Survey from 1992 to
1994, breath alcohol measurements were
collected from more than 21,000 drivers in
two regions: Unterfranken and Thueringen.
In addition, 13,122 drivers were asked for a
saliva sample, and 12,213 (93.1%) agreed
to participate. In 1992, 3,027 samples were
obtained for drug analyses (cannabinoids,
amphetamines, opiates, cocaine, benzodi-
azepines, and barbiturates). Of the samples
collected. 32.6% were essentially dry prior
to analysis (volume less than 0.1 ml),
therefore eventually 2,234 samples were
actually analyzed Toxicological screening
was performed on 0.3 ml of the saliva sam-
ple. using Fluorescence Polarisation Im-
muno-Assay (FPIA) on ADx-analyzing
equipment (Abbott).
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TABLE 8 DRUG AND ALCOHOL POSITIVE CASES IN 660 RANDOMLY SELECTED DUI BLOOD

 SAMPLES
Substance Positive cases (n=)
Cannabinoids 54 ‘
Benzodiazepines 36
Opiates 12
Barbiturates 7
Amphetamines 3
Cocaine 0
Antiepileptic drugs (1)
Tricyclic antidepressants 0
Alcohol 635
TABLE 9 PREVALENCE OF ALCOHOL AND DRUGS IN A SAMPLE OF GERMAN DRIVERS

(N=3,027)

Substance Positive cases (%)
BAC > 0% 5.50
BAC > 0.03% 2.01
BAC > 0.05% 1.20
BAC > 0.08% 0.56
BAC > 0.11% ‘ 0.43
Benzodiazepines 3 ng/ml cut-off 3.64
Benzodiazepines 5 ng/ml cut-oft 2.60
Barbiturates 100 ng/ml cut-oft 0.53
Cannabinoids 20 ng/ml cut-oft 0.61
Opiates (including Codeine) 100 ng mi cut-off 0.70
Opiates (excluding Codeine) 100 ng ml cut-off 0.15
Amphetamines 100 ng ml cut-of¥ o 0.08
Cocaine 200 ng/ml cut-oft 0.01

TGRS T

Another 1.0 ml of the saliva sample was
needed for confirmation by Gas Chroma-
tography/Mass  Spectrometry (GC-MS)
Alcohol was determined usimg a Gas
Chromatographic method on 00 2 ml of the
sample.

After adjustments of the results 1o reflect a
representative driving population. the fol-
lowing positives were found benzodia-
zepines, 2.7%; opiates (including codeine).
0.7%; cannabinoids. 0 6%. barbiturates.
0.6%; amphetamines. 0.08%°. cocaine,
0.01%. Alcohol was tound in X 5°, of the
saliva samples (Table 9).
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The benzodiazepines are the most promi-
nent drugs other than alcohol. In fact these
drugs had the same prevalence as alcohol in
a BAC higher than 0.03%. Cannabis was
the most frequently used illicit drug. Most
samples could be analyzed for more than
one drug. Only one sample could be de-
tected with multiple drug use (positive for
benzodiazepines and opiates). None of the
samples tested positive for benzodiazepines
or barbiturates tested positive for alcohol as
well. The combined use of illicit drugs and
alcohol was tested with the following re-




spective ratios: cocaine, 0 alcohol positives
out of 2; opiates, 3 out of 9; cannabinoids,
2 out of 5; and amphetamines, 1 out of 2.
The authors also discuss the concentrations
of the various drugs found in their survey.
Although concentration measures only pro-
vide rough estimates of psychotropic activ-
ity, some information on interpreting the
meaning of their findings is provided.

The results of the last two studies show
important differences in the prevalence of
benzodiazepines in combination with alco-
hol. In the German Roadside Survey 3.64%
of the saliva samples. were found _positive
for benzodiazepines, but none of these
samples was tested positive for alcohol,
whereas in the study by Moller benzodi-
azepines were found in 36 cases (=5.45%),
of which 26 cases tested positive for alco-
hol use. These findings illustrate that
prevalence in a normal driver population
can differ substantially from prevalence in a
population of drivers stopped for suspicion
of driving under the influence of alcohol.
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46  HUNGARY

In Hungary there are no systematic re-
search efforts published that allow presen-
tations of prevalence of illicit drug use by
drivers, although interest in the topic of
drugs (other than alcohol) and driving is
present (Nyiri, 1997).
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47 ITALY

A large survey to determine drug usage of
drivers, involving 5,910 injured drivers and
pedestrians hospitalized in Padua ffém July
1978 - December 1988, was carried out by
Ferrara et al. (1990). Patients under the age

of 14, examined two hours after the acci-

dent, from whom no blood or urine samples
were available or for whom a complete
drug screening was not feasible were ex-
cluded from the survey. Urine and saliva
samples from 4,350 drivers (3,002 males;
1,348 females) and 650 pedestrians- (403
males; 247 females) included in the survey
were used for screening on 72 different
drugs (anti - inflammatory drugs, antiepi-
leptics, barbiturates, benzodiazepi-nes,
meprobamate, methaqualone, tricyclic anti-
depressants, phenothiazines, analge-sics,
narcotics, stimulants, psychomimetics and
cannabinoids). Enzyme Immuno-Assay
techniques (EMIT) were used for scree-
ning, while Chromatographic techniques
(HPLC, GC/MS) were used for confir-
mation in blood. Any detectable concen-
tration of psychotropic drugs (including
alcohol) in blood plasma, was considered
positive, whereas a positive drug level in
urine existed with concentrations higher
than.0.2 mg/l. A control group of drivers
not involved in road accidents consisted of

500 non-violating drivers enlisted at two
checkpoints in Padua on every last Friday
of the week from 7:00 pm to 00:30 am for
a three months period during the years
1981 till 1988,

Results indicate a total prevalence of drugs
in plasma and urine in respectively 28.6%
and 40.7% of all cases (Table 10). The total
prevalence of alcohol was 49.0% and
53.3%, respectively. Anti - inflammatory
drugs (9.8%) and benzodiazepines (8.5%)
were the drugs most prominently found in

‘bloedsslasma (Table 11). Fifty one percent

of all BACs were in a lower range (< 0.1
g/l), whereas 31.8% were in the range be-
tween 0.1 and 0.5 g/, the remainder was
above 0.5 g/l. For the comparison group
85% was below 0.1 g/l, 7% in the 0.1 to
0.5 g/l range.

TABLE 10 PREVALENCE (%) OF ALCOHOL AND DRUGS IN PLASMA AND URINE
Substance Plasma Urine
Drugs alone 15.0 23.2
Alcohol and drugs 13.6 175
Alcohol alone 35.4 358
Total prevalence of drugs 286 40.7
Total prevalence of alcohol 490 53.3
No alcohol, no drugs 360 23.5
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TABLE 11

DRUGS IN PLASMA SAMPLES OF 5,000 CASES

N ljmber %

Substance

Antiinflammatory drugs 490 9.8
Benzodiazepines 425 8.5
Barbiturates 170 34
Phenothiazines 150 3.0
Tricyclic antidepressants 75 1.5
Antiepileptics 60 1.2
Narcotics 25 0.5
Amphetamines/cocaine 25 0.5
Meprobamate 10 0.2
Total 1430 28.6

Cannabis was the most prominently found
illicit drug in urine, in 5.5% of all cases.
Narcotics was found in 3.5% and stimu-
lants in 2.7% of all samples (n=5,000).
Multiple drug use is presented as a result of
analyses in a subset of the samples (Table
12).

TABLE 12 MULTIPLE DRUG USE AS A PERCENTAGE OF POSITIVES IN PLASMA AND URINE
Substance Plasma (n=940; 18.8%) Urine (n=1534; 30.7%)
One drug 116 132

- drug only l 6.1 7.8

- with alcohol : 55 54

Two or more drugs 7.2 17.4

- drugs only 3l 9.4

- with alcohol 41 80

The prevalence of psvchoactivesirugs alome
or with alcohol in the subset of plasma and
urine samples is about the same Consump-
tion of a combination of psvchoactive sub-
stances is slightly more frequenthh observed
if only urine samples are consdered It
plasma samples are taken into consideration
single drug use is observed more fre-
quently.

The authors did not attempt to conclude on
causation potentials of different drugs. ob-
viously because of the limitatons of the
comparison group {e g samples collected
on Friday nights only)
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The study presents the methodology and
results of a ten - year epidemiological sur-
vey carried out at the University of Padua.
It provides guidelines for adequately pre-
senting the epidemiological data in order to
allow comparisons across studies per-
formed by different teams of investigators.

A project involving a roadside survey in
1994-1995 to determine drug usage of
drivers in northeast Italy is described by
Zancaner et al (1995). The study involved
1,237 drivers, including 265 who were sus-
pected of driving under the influence of
drugs. Data were collected in collaboration




with the police who stopped the drivers on
Sunday mornings between the hours of
1:00 am. and 7:00 a.m. during the months
of July, August, and December 1994 and
January 1995, and asked them to partici-
pate in the study. The subject séléction,
however, was not described. The authors
indicated that ‘rapid clinical screening’ was
performed on 1537 car drivers, and that
309 were subjected to ‘complete clinical
and toxicological ascertainment’. They do
not describe, however, what this means nor
how these drivers were selected. Of these
309 drivers, 14 refused to provide a blood
or urine sample, leaving 295 (94 2%-males:-
5.8% females) who were tested for drugs.
Of these 249 supplied a blood sample and
221 a urine sample.

The results show that 51.4% of the drivers
who were subjected to complete toxico-
logical ascertainment had a measurable
BAC, and 30.9% of the entire driver sam-
ple was legally drunk (BAC > 0.8 ¢/l). The
study concluded that 10.2% (n=30) of the
subjects were driving under the influence of
psychoactive substances (Table 13)

Most of the 30 drug positive drivers had
used either cannabis or cocaine or both.
Table 14 presents the multiple drug intake
by the subjects.

The results of this study do not allow any
conclusions about the drug use of drivers in
general. because of the failure to describe
sample selection. Obviously the study fo-
cussed on drivers suspected of drunk or
drugged driving, and allows for compari-
sons only if the same methods were to be
used in a follow-up study carried out in the
same region.
2

TABLE 13 PSYCHOACTIVE SUBSTANCES IN BIOLOGICAL FLUIDS
Substances Number of subjects
Cannabinoids 18
Cocaine 9
Amphetamines 6
Opiates 3

]

Benzodiazepines

TABLE 14 MULTIPLE INTAKE OF PSYCHOACTIVE SUBSTANCES

Substances Number of subjects
Psychoactive substances without alcohol 30

Alcohol and psychoactive substances 18

Two or more psychoactive substances without 11

alcohol

Alcohol and two or more psvchoactive sub- 6

stances

A
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The project described above is probably an
ongoing one since a second report was
published by Ferrara et al in 1997. The pe-
riod of sample collection was extended and
included the months August, September,
and December 1995. Rapid clinical screen-
ing was carried out on 2,779 drivers, in-
cluding 480 who were suspected of driving
under the influence of drugs. The results
indicate that 52.3% of the drivers who
were subjected to complete toxicological
ascertainment had a measurable BAC, and
31.7% of the entire driver sample were le-

gally drunk (BAC > 0.8 g/l). The study
concluded that 11.7% of the subjects were
driving under the influence of psychoactive
substances. Since the drivers were stopped
early on Sundays morning (between 1:00
am. and 7:00 am.) it was obvious that
many drivers came from discos and other
public places (about 70%). It was clear that
stimulants were taken primarily by drivers
coming from discos, whereas cannabis was
found to be used by drivers coming from
various places (Table 15).

TABLE 15 USE OF PSYCHOACTIVE SUBSTANCES ACCORDING TO PLACES VISITED BEFORE
DRIVING

Setting Cannabinoids | Amphetamines Cocaine Opiates

Disco 15 6 6 2

Other public 11 0 3 2

place

Private house 8 1 3 1

Other 7 0 2 0

Total 41 7 14 5

T -
Page 28 DGC 98-01




48  NETHERLANDS

The prevalence of drug and/or alcohol use
by drivers during weekend nights has re-
cently been investigated in the Netherlands
(Mathijssen, 1998). In the autumn of 1997
roadside tests were conducted in nine se-
lected research areas (cities, nationally dis-
tributed) on Friday or Saturday nights be-
tween 10:00 p.m. and 4:00 a.m. In one area
(Amsterdam), measurements were carried
out on both Friday and Saturday night. The
main objective of the study was to obtain
insight into possibilities for reliably deter-
mining the use of-drags (whether ornot in
combination with alcohol) among motor-
ists. In particular the occurrence of non-
responders was of interest to the investi-
gators. A second objective of the study was
to assess the practical application as well as
the reliability of rapid drug screening tests,
such as the Drugwipe® for detecting am-
phetamines and cannabinoids in sweat.
Subsequently, urine samples were tested
afterwards for the detection of ampheta-
mines, cannabinoids. cocaine. opiates,
methadone, benzodiazepines, barbiturates
and tricyclic antidepressants using the Tri-
age® and Accusign® systems Confirma-
tive analyses were conducted by using Gas
Chromatography/Mass ~Spectrometry
(GC/MS), or, in the case of cannabinoids.
with High Pressure Liquid- Chromato-
graphy (HPLC-DAD)

A total of 402 motorists were rulucsted by

the police to participate in the study Of

them, 47 (11.7%) refused to participate
From 62 subjects (15 4%0) it was not possi-
ble to obtain a urine sample. although
sweat tests could be taken. No clear indi-
cations were found to suggest that drug use
characteristics of these subjects differed
from those who were able to produce a
urine sample.

The results of the study indicated that 8§ 3%

of the samples tested positive for drugs
other than alcoho!l (Table 10) Especially
among male drivers in the age of 18 to 25

the prevalence of illicit drugs was found to
be high: 17.5% tested positive. The vast
majority of these involved the use of can-
nabis.

The Drugwnpe® for the rapid detection of
amphetamines in sweat turned out to be an
extremely insensitive test; none of the sub-
jects who tested positive in urine had tested
positive with the sweat test. No clear con-
clusions could be drawn from the results
with the Drugwipe® for the detection of
cannabinoids. Triage® and Accusign®,
however, did appear to be reasonably reli-
able screening tests.

TSR

These results do not provide insight in the
prevalence of drug use by the total driving
population. The Dutch survey includes a
subset of drivers stopped at road side
blocks during late-night hours on week-
ends. The sample of motorists is too limited
to conclude on the prevalence of drugs in
drivers during weekend nights. Further-
more, the refusal rate exceeds the total
prevalence, which might have a profound
effect on inferences about drug use from
this study. The limited number of drivers
tested positive for licit drugs is probably
due to the selection of the periods during
which drivers were stopped. At these hours

_ drivers tend to be younger and are gener-

ally not being treated for anxiety, sleep dis-
orders or depression.
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TABLE 16 THE PREVALENCE OF DRUG USE WITH OR WITHOUT ALCOHOL IN 293 CASES

Region N (urine samples) | Number of positives % Positives

Utrecht 22 1 x benzodiazepines 9.1
1 x cannabinoids + BAC 1.53g/1

Amsterdam 40 1 x cannabinoids 7.5
1 x cocaine + BAC 1.10 g/l
1 x amphetamine + methamphetamine

Terneuzen 30 1 x codeine 10.0
1 x cannabinoids
1 X cocaine + cannabinoids

Oostburg 33 1 x codeine 12.1
1 x cannabinoids
1 x amphetamines

Noordwijk 30 1 x cannabinoids + BAC 0.45 g/l 3.3

Rotterdam 34 3 x cannabinoids 11.8
1 x amphetamines + cannabinoids

Sittard 28 1 x codeine + BAC 0.47 g/l 10.7
1 x cannabinoids
1 x morphine

Kerkrade 36 3 x cannabinoids 11.1
1 x amphetamine + BAC 0.28 g/l

Maastricht 40 1 x cannabinoids 25

Total 293 25 8.5

ORI
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49 NORWAY

In a Norwegian study published by
Skurtveit et al. (1996), blood samples from
2,819 drivers for suspicion of driving under
the influence of drugs were received (as a
subset of a total of 8,429 samples) by Na-
tional Institute of Forensic Toxicology in
1994 were screened for the most commonly
abused drugs. The screening was carried
out if the BAC was below 0.15 percent (1.5
g/l). Samples with BACs above 0.15 per-
cent, were analyzed for drugs other than
alcohol only after speeial requests by the
police. Hence, drug analyses were com-
pleted on 2,529 samples. Screening on
cannabinoids, amphetamines, benzodi-
azepines, opiates, cocaine and barbiturates
was performed by using immunological
methods. Positive results were confirmed
by Gas Chromatography/ Mass Spec-
trometry (GC/MS).

The results show that about 47% of
thesuspected drunken drivers had a BAC
above 0.15 percent, being more than three
times the legal limit in Norway of 0.5 ¢/l
This percentage was 25% for drugged driv-
ers (Table 17).

Drugs were found in 59% (n=1.493) of all
cases. In 30% (n=753) alcohol was the only
psychoactive substance found In 11% of

the cases neither alcohol nor drugs were
detected. The most frequently detected
drugs were benzodiazepines (n=775; diaze-
pam, n=577; flunitrazepam, n=198), can-
nabinoids (n=660), amphetamine (n=533),
morphine (n=193), and codeine (n=104).
Cocaine was found in only one case,
whereas methylenedioxymetamphe-tamine
(MDMA or Ecstacy) could not be detected.

Benzodiazepines were most frequently de-

tected in female drivers, whereas cannabi-
noids were less frequently detected in this
group, compared to male drivers (Table

18),

The authors emphasized that during the last
ten years the number of drivers suspected
for drugged driving in- Norway has shown a
three-fold increase. The largest increase
since 1990 has been found for ampheta-
mines (more than 145%). The authors fur-
ther indicated that Norway has a higher
frequency of cases from suspected drugged
drivers compared to other Nordic coun-
tries. The ratio of frequencies varied from
3.9 (Finland) to 8.2 (Denmark). It is un-
clear whether this statement can be made in
general, since the sample selection proce-
dures by the police and road traffic laws
might not be the same in the various Nordic
countries. This explanation was suggested

by the authors as well, since epidemiologi-

cal studies revealed that the

TABLE 17 DISTRIBUTION OF BAC’S OF DRIVERS SUSPECTED FOR DRUNK AND DRUGGED
DRIVING
Blood Alcohol Concentra- Suspicion of driving under | Suspicion of driving under
tion (gN) the influence of alcohol the influence of drugs other
than alcohol
Number (%) Number (%)
00- 05 767 (13.7) 1,575 (55.9)
05-15 2229 (39.7) 538 (19.1)
> 1.5 20614 (48.6) 706 (25.0)
Total : 5,610 (100) 2,819 (100)

NOors oo N Naen M1




Y.

TABLE 18

DISTRIBUTION OF DRUGS OTHER THAN ALCOHOL IN 267 FEMALE AND 2,262

MALE DRIVERS

Substance Number of | Percentage | Number of | Percentage | Significance
positives (f) ) positives (m) (m) p<

Benzodiazep- 103 38.6 672 29.7 0.005

ines

Cannabinoids 47 17.6 613 27.1 0.001

Amphetam- 50 18.7 483 21.4 NS

ines

Morphine 28 . 10.5 165 7.3 NS

f = females; m = males

prevalence of drugs other than alcohol in
fatal crashes in Norway was similar to that
found in other countries. One possible ex-
planation for the apparent high prevalence
of drugged driving in Norway may be that
the Norwegian police force is more focused
on detecting these problems. Some coun-
tries do not have legislation that that ap-

~ plies to drug control in drivers as easily as

for alcohol control. The results further indi-
cate a high prevalence of benzodiazepine
use in drugged dnivers It is unclear how
the use of these drugs in the general popu-
lation has been changed over the last few
years.

An update of the Norwegian data has been
given by Chrstophersen and Morland
(1997). They report an increasc n the total
number of drivers suspected of driving un-
der the influence of drugs other than alco-
hol, from 33% in 1994 to about 40% in
1995. The highest increase was noted for
cannabinoids and amphetamines. the n-
crease of the latter being recorded from
216 cases in 1991 1o 937 cases in 1993
(more than 300%) Some other tindings are
of interest as trends in drug abuse An in-
creasing misuse of clonazepam t(medicinal
drug for the treatment of epilepsy) among
drivers has been observed. often found in
combination with other drugs andior m
concentrations above therapeutic levels
Only 3% (n=3) of the clonazepam positive
samples (n=91) could be referred 10 medi-
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cal treatment. A closer look at the samples
analyzed in 1995 revealed that benzodi-
azepines were often not taken according to
recommended therapeutic standards. Ac-
cording to the authors’ interpretation of the
blood levels they indicated that only 5% of
the benzodiazepine positive samples could
represent normal therapeutic use. A corre-
lation has been documented between the
number of prescriptions for benzodi-
azepines in the different provinces and the
frequency of benzodiazepines detected in
blood samples of drugged drvers
(Skurtveit et al. 1995). The normal pre-
scribing and dispensing practices therefore
are found responsible for the use of these
drugs in the driver population.

In an attempt to estimate the prevalence of
drugs in drivers injured in traffic crashes in
Norway Christophersen.et al. (1995) ana-
lyzed the blood samples of drivers involved
in non-fatal accidents. The study included
all blood samples of injured drivers (n=394)
received by the Norwegian Institute of Fo-
rensic Toxicology during a five - month
period (August through December 1993).
The samples were analyzed by using the
methods described above both for alcohol
and drugs independently of the primary
suspicion by the police. The total number
of blood samples included 206 drivers sus-
pected of driving under the influence of al-
cohol, and 188 suspected of driving under
the influence of drugs other than alcohol.




Alcohol only, drugs only and alcohol com-
bined with drugs were found in 51.8
(n=204), 12.9 (n=51), and 11.2% (n=44) of
the samples respectively. The most preva-
lent drugs besides alcohol were benzodi-
azepines (13.7%), cannabinoids (7.3%) and
amphetamines (4.1%). The number of
positive cases and multiple drug use are
summarized in Tables 19 and 20.

All samples with blood alcohol concentra-
tion (BAC) above 0.01% were recorded as
positive. Alcohol was detected with a
prevalence of more than 50% among acci-
dent drivers. Alcohol was also found in
46% of the samples pesitive for drugs.other
than alcohol. More than one drug was de-
tected in 36% of the drug positive samples
(alcohol not included). The distribution of
BACs in samples positive for alcohol and
samples positive for both alcohol and drugs

was not significantly different (p>0.05; y2-
test). This finding indicates that alcohol
consumption by drivers combining alcohol
and drugs, 1s similar to the consumption by
drivers using alcohol only.

The Norwegian data presented by Christo-
phersen et al. are most likely to be conser-
vative for injured drivers in general, since
samples entered the study as a result of po-
lice suspecting alcohol or drug involve-
ment. As a concluding remark Christopher-
sen and Meprland (1997) indicate that Nor-
wegian authorities have decided that all
blood samples from drivers suspected by
the: pelise of driving under the influence
will be analyzed for both alcohol and drugs,
independent of the primary suspicion from
the police. This new routine started from
October 1996.

TABLE 19 ALCOHOL AND DRUG USE AMONG INJURED DRIVERS (N=394)
Substance Number of cases (%)
No alcohol, no drugs 95 (24.1)
Alcohol only 204 (51.8)
Drugs only 51 (12.9)
Alcohol and drugs 44 (11.2)
Alcohol- total 248 (62.9)
Drugs - total 95 (24.1)
Drugs and alcohol - total 299 (75.9)
TABLE 20 SINGLE AND MULTIPLE DRUG USE AMONG INJURED DRIVERS (N=394)
Substances Number of cases (%)
Benzodiazepines onlv 12 (3.1
Benzodiazepines onlv or combined with other drugs 28 (74
Benzodiazepines - total 54 (13.7)
Cannabinoids only 5 (1.3)
Cannabinoids only or combined with other drugs 15 (338)
Cannabinoids - total 30 (7.6)
Amphetamines onlv 6 (1.5
Amphetamines onlv or combined with other drugs 13 (3.3)
Amphetamines - total 16 (4.1)
Opiates only S (1.3)
Opiates only or combined with other drugs 13 (3.3)
Opiates - total 17 (4.3)
g
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410 SPAIN

A driver population based survey carried
out by the University of Valladolid and the
National Traffic Agency revealed that
about 5% of Spanish drivers are taking
regularly (at least for 1 month duration)
medication which can impair driving per-
formance (Del Rio & Alvarez, 1996). The

medicines involved are characterized as

known to impair driving ability according
to the drug’s official summary of product
characteristics and package insert. Fur-
thermore, the same study revealed that
driving after taking illicit drugs is reported
by 3% of the driver population included in
the survey (Del Rio & Alvarez, 1995).

The prevalence of licit and illicit drug use in
fatally - injured drivers was investigated in
two separate studies conducted with sup-
port of the National Traffic Agency
(Alvarez et al., 1997).

The first study was carried out by the Uni-
versity of Valladolid Between January
1994 and October 1996 in total 322 blood
samples could be obtained from drivers
killed in road traffic accidents The authors
did not provide any information on selec-
tion procedures. However, they stated that
research purposes instead of legal objec-
tives were involved In 37 cases analvtical
procedures could not be carried out (reason
not mentioned), resulting in 28% cases in
the final sample (from 255 mafe“and 30 f¢-
male drivers). Age distribution was as fol-
lows: 33.7% (n=96) between 16 and 2§
years, 43.3% (n=129) between 26 and 45,
and 21.0% (n=60) over 45 The average
age (+ SD) was 341 = 1532 359 - 13}
for men and 36.0 + 14 7 for women Most
accidents occurred during wechend hours
(60.3%), whereas 39 6% of the dnvers
were killed on week davs (Mondayv to Fri-
day). Blood samples were anahvsed tor al-
cohol by head space Gas Chromatography
Screening for drugs other than alcohol was
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carried out by immunoassay techniques or
chroma-tographic methods. Positives were
confirmed and analyzed for quantitative
determinations by Gas Chromatography/
Mass Spectrometry (GC/MS), High Pres-
sure Liquid Chromatography or Gas Chro-
matography.

In the second study 979 blood samples of
drivers killed in road crashes and suspected
by the police to be influenced by drugs or
alcohol were taken by forensic doctors and
sent to the National Toxicological Center in
Madrid. Samples could be obtained from
887 male drivers, whereas 86 were females
(the sex was not known in six cases). The
average age of the fatally injured drivers
was 35 years. In 42% of all cases accidents
occurred during weekends (Saturday and
Sunday). Analytical procedures were the
same as those described above in the first
study. Statistical analyses in both studies
were carried out by means of SAS (version
6.7) and p-values < 0.05 were considered
to show significant differences.

The prevalence of alcohol, licit and illicit
drugs in fatally - injured drivers in both
studies are summarized in Table 21. Differ-
ent types of illicit drugs found in the sam-
ples are given in Table 22.

Alcohol was detected in more than half of
the drivers killed in road traffic accidents.
Thie combinatioii-of iilicit drugs with alco-
hol was more frequently found than the
combination of medicines and alcohol.



TABLE 21 PREVALENCE OF ALCOHOL AND DRUG USE IN FATAL ROAD ACCIDENTS
Substances Study 1 (n=285) Study 2 (n=979)
' Number of cases (%) Number of cases (%)

Alcohol only 126 (44.2) ‘ 434 (443)
Alcohol with other substances 18 ( 6.3) 68 ( 6.9)
Alcohol with BAC’s 0.01-0.79 g/l 43 (15.1) 136 (13.9)
Alcohol with BAC’s >0.8 g/l 101 (35.4) 366 (37.4)

| Medicines only ‘ 12 ( 4.2) 31 (3.9)
Medicines with alcohol 4 (1.4) 23 ( 2.3)
Medicines with illicit drugs 8 (238) 16 ( 1.6)
Medicines with alcohol and illicit drugs 2 (07) 4 (04)
Illicit drugs only ‘ B 7 (2.5) 20 (2.0)
Tlicit drugs with alcohol 12 ( 4.2) 41 (4.1
Medicines - total | 26 (9%Iy 74 ( 1.5)
Hlicit drugs - total 29 (10.2) 81 ( 8.3)
Any substance - total 45 (15.8) 135 (13.8)
No substance detected 114 (40.0) - 410 (41.6)

TABLE 22
ACCIDENTS

DIFFERENT ILLICIT DRUGS FOUND IN DRIVERS INVOLVED IN FATAL ROAD

Substances

Study 1 (n=285)
Number of cases (%)

Study 2 (n=979)
Number of cases (%)

Any illicit drug 46 (100.0) 109 (100.0)
Amphetamine 4 (87 9 (83
Cocaine 21 (45.6) 49 (44.9)
Cannabinoids 4 (87) 15 (13.8)
Opiates 14 (30.4) 30 (27.5)
Other substances 3 (6.5) 6 (55)

Cocaine and opiates were the drug most
frequently found in fatally - injured dnivers
The most recent information on the preva-
lence of drugs other than alcohol in drivers
killed in road accidents is presented in Ta-

>0.8 g/l.

ble 23. These data are the extension of the
second study for the vear 199¢ (Sancho.
1997). The total number of samples sent to
the National Toxicological Center was 383,
compared to the number of 1993 (279} an
increase by 37%. The samples were ob-
tained from forensic doctors in ten different
regions of Spain. The majority of the sam-
ples were taken from male drivers (90 6%).
whereas about half of the total samples

were collected during weekends and holi-
days (52%). Alcohol was found positive
(>0.2 g/l) in 186 blood samples (48.5%);
35% of all positives were found with BACs
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TABLE 23 PREVALENCE OF LICIT AND ILLICIT DRUG USE, WITH OR WITHOUT ALCOHOL, IN
FATALLY INJURED DRIVERS (1996)

Substance Number of positives Number of positives
cases with alcohol cases without alcohol

Medicines: ' 11 11 ‘
Benzodiazepines (5) (4)
Antidepressants (0) (4)
Barbiturates/antiepileptics . (4) (2)
Analgesics (D (n
Antiemetics , (D) (0)

licit drugs: ’ 23 12
Cocaine (14) (10)
Cannabinoids ‘ (7) (2)
Amphetamines (7 ' (2)
Benzodiazepines (2) (4)
Heroin (2) : (5)

Multiple drug use: 7 11
Cocaine, cannabinoids (D (1)
Cocaine, amphetamines (3) (D
Cocaine, benzodiazepines, heroin (2) (0)
Amphetamines, cannabinoids @) (D
Benzodiazepines, heroin (0) (1)
Benzodiazepines, cocaine (0) (3)
Heroin, cocaine (0) (4

Although the number of the positive cases
is too small to draw any conclusions, it 1s
clear that the trend shown in the previous
years is still apparent. Cocaine is the most
frequently detected illicit drug. whereas the
use of illicit drugs in combination with al-
cohol is more prominent than the use with-
out alcohol consumption o ’

It is unclear how these data relate to the
prevalence of drug use in Spain. since the
selection of cases and blood samples is de-
termined by forensic doctors and the selec-
tion procedures are unknown However,
the data are collected and analvzed within
the last five years using those procedures
and methods and can provide reasonable

insight into the trends in licit and illicit drug £e
use in Spanish drivers killed in road acci-
" dents.
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4.11 SWEDEN

A number of studies on the prevalence of
drugs other than alcohol were carried out in
the 1970s and early 1980s. A Swedish
study done in the late 1970s revealed that
drugs were found in 4% of road accident
victims (motor vehicle occupants, pedestri-
ans, and cyclists) treated at the emergency
ward (Jacobson et al. 1983). An other
study done in the late 1970s in Southern
Sweden showed that 32% of fatally injured
drivers had drugs and/or alcohol (Krantz
and Wannerberg, 1981). A more recent

study was undertaken-by Sjogren .et al._

(1997a) to determine the prevalence of
drug and alcohol use in motor vehicle driv-
ers. Injured motor vehicle drivers (n=130;,
104 men, 26 women) who were hospital-
ized in Umed (Northern Sweden) and fa-
tally injured drivers who were autopsied (in
Umed: n=111: 91 men, 20 women; and in
Gothenburg, Western Sweden: n=136, 104
men, 32 women) from May 1991 through
December 1993 were tested for alcohol and
both licit and illicit drugs. Because Swedish
law strongly recommends that police
authorities request postmortem examina-
tion of all fatally injured drivers, almost all
traffic fatalities are autopsied in Sweden.

Since offlcial statistics in Sweden on alco-

- hol and drug use by injured victims are
based on police assessments of inebriation
the authors also

compared the rate of police detection by
comparing blood analyses. Blood samples
were tested for the presence of alcohol, licit
drugs (including all drugs that are officially
regarded as traffic hazardous in Sweden,
e.g. benzodiazepines and barbiturates), and
illicit drugs such as amphetamines, heroin,
cocaine, and cannabinoids. Nineteen per-
cent of the Umeé-hospitalized drivers
(UHDs), 28% of the Umead fatally injured
drivers (UFDs), and 21% of the Gothen-
burg fatally injured drivers (GFDs) tested
positive for drugs and/or alcohol (Table

_ 24). Ten percent of the UHDs, 8% of the

UFDs and 6% of the GFDs tested positive
for drugs. Almost 5% of the UHDs had
illicit drugs, and 5% had licit drugs. Only

3% of the GFDs and none of the UFDs had

illicit drugs. Twelve percent of the UHDs,
24% of the HFDs, and 17% of the GFDs
tested positive for alcohol. Two percent of
the UHDs, 6% of the UFDs, and 2% of the
GFDs had a combination drugs and alcohol
(Sjogren et al., 1997b)

Benzodiazepines were the most commonly
found licit drugs in the UHDs (Table 25).
Five percent of the UHDs had opiates such

as codeine, dextropropoxyphene, and mor-
phine. These drugs were less common

-among the "GFDs. The most commonly
found illicit drug was cannabis, followed by

amphetamines.

TABLE 24 PREVALENCE OF DRUG/ALCOHOL USE IN (FATALLY) INJURED DRIVERS
Substance UHDs : n=130 UFDs; n=111 GFDs; n=136
(%) ~ (%) (%)

'{ Drugs 10 (8) 2 (2) 6 (4)
Alcohol 13 (10) 21 (19) 20 (15)
Drugs and alcohol 2 (2) 6 (6) 3 (2)
Missing data S (4) - -
Negative test 1060 (77) 82 (74) 107 (79)
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TABLE 25 DRUGS FOUND IN (FATALLY) INJURED DRIVERS

Substance . UHDs ; n=130 UFDs; n=111 GFDs; n=136
| (%) (%) (%)
Benzodiazepines 8 (6) 3 (3) 4 (3)
Opiates 6 (5) 5 (5) 3 (2)
Cannabinoids 4 (3) - 3 (2)
Amphetamines 3 (2) - -
Barbiturates 2 (2) 1 (1) -
Antiepileptics 2 (2) - -
Central muscle relax. - - 2 (2) 3 (2)
Sedatives - 1 (1) 3(2)

Drivers who tested positive for drugs
and/or alcohol were more likely to be in-
volved in single vehicle crashes than those
who were tested negative (p<0.0005).
One-fifth of the injured hospitalized drivers
had taken drugs and/or alcohol. There are
no comparable reports in Sweden. The pre-
sent figures for the fatally - injured drivers
(26% in Northern Sweden and 21% in
Western Sweden) are lower than those
found (32%) in the study carried out in the
late 1970s. The authors indicate that this
discrepancy may be due to a change in drug
and/or alcohol consumption in the last 20
years or due to a geographical variation in
substance use in the different arcas in Swe-
den or due to a combination of these fac-
tors.

The findings of the blood analvses were
compared with police reporty on intoxica-
tion by alcohol and:or drugs in the second
study (Sjogren et al . 1997b) In the injured
hospitalized drivers the police suspected
intoxication in 13%. whereas blood analy-

ses showed drug and.or alcohol in 18% of
the drivers. In the tatally injured drivers

these figures were 7% and 23°.. respec-
tively. The sample size was too small and
too limited to be considered as representa-
tive of the entire Swedish population But
the findings are important indicators of the
disparity between assessments on intoxica-
tions made by the police and blood analv-
ses. Therefore the authors conclude that
official statistics on these prevalences
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should be based on blood analyses only. An
important final finding was the fact that
17% of the reports on hospitalized drivers
were missing. The most likely reason for
this is that the crash was not reported to
the police. It is estimated that in Sweden,
only 51% of crashes in which drivers are
inured will be reported to the police
(Official Statistics of Sweden. Traffic Inju-
ries, 1992).




412  SWITZERLAND

The objective of a survey by Augsburger

and Rivier (1997) was to investigate the

nature of drugs used among drivers sus-
pected of driving under the ‘influence of
drugs (DUID) in the Canton of Vaud dur-
ing a 13 years period ranging from 1982 to
1994. In a retrospective evaluation 641
cases were selected using the following
criteria: drivers still alive 24 hours after the
event with age over 18 years, availability of
specimens (urine and/or blood) suitable for
analyses and documentation to support
DUID. Analytical- procedures were kept
unchanged over the period of 13 years and
included several immunological screening
tests and different Gas Chromatographical
methods for confirming the presence of
various drugs. Drugs included in the ana-
lytical screening were several drugs of
abuse such as amphetamines, cannabinoids,
cocaine, LSD-25, opiates and medicinal
drugs such as antiepileptics, barbiturates,
benzodiazepines, phenothiazines. and tri-
cyclic antidepressants. Police controls (273
of 641, 42.6%) and accidents (254 of 641,
39.6%) were the most frequent circum-
stances for requesting toxicological analy-
ses. Erratic driving was less

frequently found (95 of 641, 14.8%),
whereas in the remaining cases circum-
stances were not indicated. The population
of the sample consisted of 551 males (86%)
and 90 females (14%), and the average age
was 27 £ 7 years (range: 18-74).

Only 46 cases (7.2%) were concluded drug
free (alcohol included), to be considered as
false positive observations by the police.
Among these cases 27 (58.7%) were acci-
dents, situations in which identification of
drug influence is not easy, because of state
of shock or injuries. The prevalence of de-
tected .daugs in urine or blood among 641
drivers suspected of DUID is presented in
Table 26.

Benzodiazepines were the most frequently
present licit drugs. Methadone and methag-
ualone were never found alone. Methadone
is frequently used as heroin substitute for
narcotic maintenance treatment in former
opiate addicts, but the drug is also used
illegally. In the case of treatment metha-
done is often prescribed in combination
with benzodiazepines. Methaqualone is
commercially available in a combined
preparation with diphenhydramine.

TABLE 26 PREVALENCE OF DRUG USE AMONG 641 DRIVERS SUSPECTED OF DUID
Substance Number of positives (%)
Alcohol only 50 ( 7.8)
Drugs only 365 (56.9)
Alcohol with drugs 180 (28.1)
Alcohol - total 230 (35.9)
Drugs - total 545 (85.0)
Cannabinnoids (57.3)
Opiates (36.3)
Benzodiazepines (14.8)
Cocaine (10.5)
Methadone (10.3)
Amphetamines, methaqualone others (<5%)

.
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TABLE 27 PREVALENCE OF MULTIPLE DRUG USE IN 641 CASES

Multiple use.

" Number of positives (%) _

Cannabinoids with alcohol 132 (20.6)
Cannabinoids with opiates 123 (19.2)
Opiates with methadone 50 (7.8)
Opiates with cocaine 46 ( 7.2)
Opiates with alcohol 45 (7.0
Opiates with benzodiazepines 44 ( 6.9)
Cannabinoids with benzodiazepines 35 (5.5)
Cannabinoids with_cocaine 32 ( 5.0)
Cannabinoids with methadone 30 (47
Benzodiazepines with alcohol 26 (4.1)

Combinations of drugs were most fre-
quently observed with cannabinoids (132
cases with alcohol; and 123 cases with opi-
ates), both found in approximately 20% of
the drivers suspected of DUID. Multiple
drug use is presented in Table 27.

There was a remarkable increase in the
number of positive cases for amphe-
tamines. During 1982 - 1989 only one case
was found positive, whereas eight cases
were found for the period 1990-1992, and
eighteen cases for the1993-1994 period.

The authors focus their results on discuss-
ing the risk of combinations of drugs The
use of cannabis without anv other drug
seems to be less common, since 70 3% of
the cannabinoids positives also contain at
least one other drug. and 36%.01 cannabi-
noids positives also contain alcohol Thev
stress the fact that the adverse cttects from
interactions of drugs on driving ability have
still not been investigated to an extent that
allows simple interpretations of results by
toxicological experts Theyv strongly sug-
gest that educational programs should be
developed to prevent dnivers trom driving
after polydrug consumption and abuse

In a study by Staub et al (1994) the preva-

lence of psychotropic drugs of 383 drivers
being responsible for car accidents and had
taken alcohol as well. was investigated in
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the Canton of Geneva. During the period of
1* November 1990 till 31% October 1991
blood analyses were requested by the police
in 476 cases (out of in total 4592 traffic
accidents). Only the cases in which the
driver was responsible for the accident
were included in this study. The average
age of the drivers included in the study was
36 years (range 18-72). In 88% of all sam-
ples blood alcohol concentrations (BACs)
above the legal limit of 0.8 g/l were de-
tected, whereas about half of the samples
(51.2%) contained BACs between 1.0 and
2.0 g/l In 58% of all cases (n=222) acci-
dents occurred between 8:00 p.m. and 4:00
am. Drugs included in the analytical
screening were several drugs of abuse such
as amphetamines, cannabinoids, cocaine,
opiates and medicinal drugs such as barbi-

‘turates, benzodiazepines, methadone and

tricyclic antidepressants. Blood samples
were first screened by using the Abbott
ADx-analyzer (a fluorescence polarization
immunoassay). For screening on benzodi-
azepines the immunological technique de-
veloped by DPC (Diagnostic Product Cor-
poration) was used in order to achieve
more  sensitivity.  Different ~ Chroma-
tographic techniques and detectors as well
as Gas Chromatography/Mass Spectrome-
try (GC/

MS) were used to confirm positive results
obtained with the immunoassay technique.




The prevalence of psychotropic drugs in
the 383 cases is presented in Table 28.

It was shown that multiple drug use could
be observed in 20% of the drug positive
cases. Benzodiazepines and cannabinoids
were the drugs most frequently detedted i in
the blood samples of the drivers. In com-
paring the users of both drugs it was fur-

ther shown that in 21% of the benzodi- ‘

azepine positive cases no alcohol was de-
tected, whereas this was the case in only
11% of the cannabinoids positives. The av-
erage age of drivers using benzodiazepine
was 41 years, with 18% above 55. In this
age category no -cannabinoids -postive
driver could be detected, while the average
age of cannabinoids positive cases was 32
years.

The time of accident in the benzodiazepine
positive cases was between 12.00 hrs and
16.00 hrs, whereas 40% of the cannabi-
noids positives were detected in drivers in-
volved in accidents between 24 00 hrs and
4.00 hrs. These results are not representa-
tive for all drivers taking psvchotropic
drugs, but indicate the different types of
drug users among those drivers who are
found responsible for a car accident while
having consumed alcohol. -

In a study conducted bv the Insutute of Fo-
* rensic Medicine of the Universityv of Zurich
- (Canton of Zurich) all cases of drivers sus-
pected of ‘driving under theinfluence of

drugs other than alcohol submitted from
1989-1991 were used for toxicological and
medical evaluations (Friedrich-Koch and
Iten, 1994). Blood and urine samples were
screened with different immunoassays (RIA
and EMIT) for opiates, cocaine, cannabi-
noids, methadone, benzodiazepines, barbi-
turates and amphetamines. Different Chro-
matographic techniques and detectors as
well as Gas Chromatography/Mass Spec-
trometry (GC/MS) were used to confirm
positive results obtained with the immuno-
assay technique. In 160 of the 243 cases
included (65.8%) at least one substance
possibly== affecting driving performance
could be confirmed in blood (or urine for
cannabis). Of these 160 positive drug cases
105 resulted from accidents and 55 from
police controls, whereas one third of these
were registered while making routine con-
trols. Only 137 of the 160 cases allowed
complete toxicological and medical evalua-
tions and were included for final analyses.
Most of the drivers were male (87.5%).
The majority of the drivers were between
20-29 years (67.5%), whereas the next
most frequent group were drivers between
30-39 (18.1%). Most drivers belonged to
the so - called ‘drug scene’. The prevalence
of drugs in blood and urine samples of 137
cases is presented in Table 29.

TABLE 28 PREVALENCE OF DRUG POSITIVES IN 383 DRIVERS RESPONSIBLE FOR CAR
ACCIDENTS ’

Substance Number of positives (%)

Alcohol only 285 (74.4)

Alcoho! with drugs 70 (18.3)

Drugs only 15 (4.0)
Benzodiazepines 52 (13.6)
Cannabinoids 31 ( 8.9)
Barbiturates 11 ( 2.9)
Opiates 5 (1.3)
Tricyclic antidepressants 2 (05)
Cocaine 2 (05
Methadone 2 (05)
Amphetamines 1 (03)
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Flunitrazepam (a hypnotic also very popu-
lar as a drug of abuse) was detected in 35
of the 54 benzodiazepine positives
(64.8%).

When examining the consumption pattern
of the drivers included in this study, it was
shown that multiple drug occurred in two
thirds of all cases (62%). In 38% of drug
positive cases only one substance could be
detected (Table 30).

The most frequently used combinations of
drugs were all drugs/alcohol (30x), canna-
bis/alcohol (12x), opiates/cannabis (9x),
opiates/cocaine (7x), benzo-diazepines/

cannabis (7x). Cannabis use in combination
with alcohol was more frequently found
than any other licit or illicit drug. The re-
sults of this study provide an estimate of
drug presence in drivers suspected of driv-
ing under the influence of drugs other than
alcohol in the Canton of Zurich. The per-
centages reported are most likely conser-
vative for drivers in general due to the way
in which samples entered the study, that is,
as a result of police suspecting drug in-
volvement particularly in accident situa-
tions.

PREVALENCE OF DRUGS IN 137 DRIVERS SUSPECTED OF DRIVING UNDER THE

TABLE 29

INFLUENCE OF DRUGS OTHER THAN ALCOHOL
Substance Number of positives (%)
Cannabinoids 64 (46.7)
Opiates 58 (42.3)
Benzodiazepines 54 (39.4)
Cocaine 38 (27.7)
Alcohol 30 (21.9)
Methadone | 7 (5.1
Codeine 3 (22)
Phenobarbital 2 (1.5
Clomethiazol 1 (0.7)
TABLE 30 MULTIPLE DRUG USE IN 137 DRUG POSITIVE CASES
Multiple drug use R Number. of positives (%)
One drug 52 (38.0)
Two drugs 55 (40.1)
Three drugs 25 (18.2)
Four drugs 5 ( 3.6)
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4.13  UNITED KINGDOM

In a survey by the Road Safety Division of
the Department of the Environment, Trans-
port & the Regions findings were reported
from 619 road user fatalities during the first
15 months of the study (up to 7% January
1998) of a 3 year study on the incidence of
drugs in road accident fatalities (DETR,
1998). These 619 fatalities represented a
sample of about 20% of all road fatalities
aged 16 years and over, including passen-
gers and pedestrians, who died within 12
hours of being injured in a road traffic acci-
dent in England,~Scotland. and- Wales: Pa-.
thologists had been asked to take samples
at random. Blood and urine samples were
taken in all cases, whether the presence of
drugs was suspected or not. The following
classes of drugs were screened for in the
urine samples by immunoassay techniques:
alcohol, amphetamines, cannabis, cocaine,
opiates, methadone, LSD, :
benzodiazepines, tricyclic antidepressants.
- The percentages of those testing positive
for licit and illicit drugs by road user group
are given in Table 31.

All these figures indicate a considerable
increase in cannabis taking and multiple
illicit drug use compared with a previous
study in 1985-1987. The prevalence of licit
drugs likely to affect driving has not
changed significantly in comparing the re-
sults of both surveys.

The results of the recent study are based on
a representative sample of the incidence of
drugs amongst various road user groups.
There was a wide geographical distribution,
both urban and rural. Furthermore, the dis-
tribution of cases which had alcohol above
the 0.8 g/l limit was almost identical to that
found.ig.national data for each of the road
user groups.

Analysis of the data found by age show that
cannabis use is confined largely to the un-
der 40s, particularly the under 25, whereas
licit drug use is mamly found in the drivers
over 40 (Table 32)

TABLE 31 PERCENTAGES OF VARIOUS ROAD USER GROUPS TESTING POSITIVE FOR LICIT

AND ILLICIT DRUGS

Substance Percentage positives ‘
Drivers Riders Passengers | Pedestrians Total
(n=284) (n=125) (n=126) (n=84) (n=619)
Licit drugs 4 6 9 8 6
Illicit drugs: 18 14 21 8 16
of which
Cannabinoids {0 S 13 1 8
Amphetamines 2 2 2 2 2
Opiates 1 ] 2 1 1
Cocaine 0 0 0 0 0
Methadone 1 0 0 0 0
Multiple drugs 4 6 4 4 5
Alcohol (> 0.8 22 15 29 31 23
¢

s -
ner ok.Nt Paoe 43



e g

TABLE 32 DRUG USE BY ROAD USERS IN DIFFERENT AGE GROUPS

: Number of positives

Substance Age groups

16-19 20-24 25-39 40-59 60+ Not Total

known

No drugs 44 71 159 109 66 31 480
Cannabis 17 15 13 3 2 1 51
Amphetamines 0 2 4 4 1 1 12
Opiates 0 3 3 4 5 3 18
Cocaine 1 0 0 0 0 0 1
Methadone 0 0 1 0 1 1 3
LSD 0 0 0 0 0 0 0
Benzodiazepines 0 1 2 4 6 0 13
Tricycl. Antidepr 0 0 0 1 2 0 3
Multiple drugs 3 12 6 6 8 3 38
Total 65 104 188 131 91 40 619

The results represent a realistic picture of
the change in the drug use pattern amongst
road users since the last study, 10 years
ago. There has been a noticeable increase in
the number of fatalities, particularly among
drivers and riders, who had taken two or
more different types of illicit drugs Only a
few drivers and riders (19%6) had taken
both an illicit drug and alcohol over the le-
gal limit.
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5. DISCUSSION

In surveys of illicit drug use in the driver
population several problems are encoun-
tered such as problems with sample collec-
tion and data collection (see also Chapter
3). As a result comparisons across studies
from different European countries are often
very difficult. Furthermore the lack of con-
ventions used in reporting of the findings
may result in significant differences as well.
For example, there is no consistency in re-
porting percentages (all drivers in the sam-
ple or only those who were tested for
drugs). In the following tables the preva-
lences of different drugs other than alcohol
are presented for each country based upon
the research findings gathered in this sur-
vey. The overview in each table does not
allow the reader to conclude on the preva-
lence with reference to different popula-
tions of drivers. It will only serve as a
global description of what has been pub-
lished and caution is required in presenting
an average prevalence.

In the tables for each drug class or sub-
stance the following categories of driver
populations have been included general
driver population, driver population (during

late-night hours on weekends). drivers sus-.

pected of driving under the ntluence of
.drugs, "and” collision-involved drivers, in-
cluding (fatally) injured drivers Different
problems exist with each of these catego-
ries of drivers. One general problem for all
categories is the representativeness of the
sample under examination, which in addi-
tion is a problem if small sample sizes are
included and/or selection critenia are not
clear.

In surveys of drug use i the gencral driver
population data - pathering 1 generally
through the use of questionnaires or wter-
views. One major problem observed here
involves refusals. Refusal rates can be ex-
pected among those drivers who anticipate
being confronted with driving under the
influence of a drug in a possible contact

with the police. This will have profound
effects on the results presented if sub-
stances are detected with less frequency
than alcohol where refusal rates of 15% are
observed. For example, if refusal rates of
10% are observed when the expected pro-
portion of drivers who are positive for a
given drug is below this percentage, cau-
tion has to be given to the interpretation of
the research findings.

With driver populations during late-night
hours on weekends it is clear that the driv-
ers tested are not representative of the total
driving population. In general younger
drivers=are observed, while older drivers
are underrepresented. This may cause seri-
ous problems if the prevalence of medicinal
drugs is determined. For example tranquil-
lizers are expected among a population
over 40 )

In surveys of drivers suspected of driving
under the influence of alcohol or drugs
drug screens are generally carried out if the
blood alcohol level is below the legal limit.
This approach automatically excludes in-
formation on combinations of licit and illicit
drugs with higher blood alcohol levels.
Furthermore, the selection of drivers is ini-
tially determined by the arresting officer
which ‘will undoubtedly introduce biases.
Depending upon what variables (e.g. be-
havioral, signs of drug use) are taken into
consideration, if there is suspicion of driv-
ing under the influence of drugs other than
alcohol, high prevalences can be reported.
If drug screening has been carried out in
randomly - selected blood samples of driv-
ers suspected of driving under the influence
of alcohol-low prevalences will be ob-
served.

In investigations on coflision-involved
drivers documentation of drug impairment
is based on different decisions of police of-
ficers, doctors and coroners, which can in-
troduce biases. Furthermore, it is known
from several studies that only about one

half of accidents with injured drivers are

reported to the police. It is likely that driv-
ers who have consumed illicit drugs or
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large doses of alcohol will avoid contact
with the police if possible. Consequently,
the prevalence of drug use among drivers in
accidents reported to the police is probably
lower than among drivers involved in (fatal)
injury accidents. In fatally - injured drivers
who are found to be impaired by alcohol,
data are incomplete most of the time due to
the fact that screening for drugs other than
alcohol is often not carried out. Previous
studies have shown that the police only
detects a part of drug positive drivers in-
volved in accidents, which results in the
reporting of lower prevalences than actually
exist.

Benzodiazepines (Table 33)

The most frequently detected licit drugs in
all driver populations are the benzodi-
azepines. It is expected that these drugs
will only show with low prevalences in the
general driving population compared to
drivers suspected of driving under the in-
fluence of drugs other than alcohol These
drugs are normally observed in the older
age categories above 40. In Germany a
large roadside.survev allows one to con-
clude that for this country the prevalence is
about 3%. In ltaly and the Netherlands the
reported data from .roadside survevs were
collected during  weekend nights and
therefore will probably lack a representa-
tion of the population of users. since pri-
marily younger drivers were included. In
most studies on drivers suspe&EOL driv-
ing under the influence of drugs other than
alcohol, benzodiazepines are the most pre-
dominantly found hoit drug class with high
prevalences (13% - 75 %o) In collision-
involved drivers lower prevalences are
found (2%-13%) The high prevalence
found in Norwegian studies has been ex-
plained by the authors as a result of the fact
that the Norwegian police force is more

Page 46 DGC 98-01

focused on detecting drugged driver prob-
lems.

Barbiturates (Table 34)

These drugs are known to cause severe
drowsiness and sedation. For that reason
physicians frequently will not prescribe
these ‘old’ medicines, unless a barbituarate
has been selected for the treatment of epi-
lepsy. Users of these drugs will be less fre-
quently detected in all samples of driver
population than users of benzodiazepines.
Concequently, compared to the latter drugs
barbiturates are less of a safety problem in
all European countries.
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TABLE 33 PREVALENCE OF BENZODIAZEPINES IN DIFFERENT DRIVER POPULATIONS IN

EUROPE
Country - General driver | Driver popula- | Drivers sus- Collision- Prevalence
(References) population tion pected of involved driv- | of drug use in
(during week- | Driving Under ers, incl percentages *
end nights) the Influence (fatally) in-
jured
Belgium
Meulemans n=2143 85
(1997)
Denmark
Worm (1996) n= 317 75
Steentoft (1997) n= 221 53
France
Deveaux (1995) n= 97 12
Germany w2 S s
Moller (1994) n= 660 5
Kriiger (1995) n=3027 3.6
Italy
Ferrara (1990) n=15,000 8.5
Zancaner (1995) n= 972 n= 265 <1
Netherlands
Mathijssen (1998) n= 293 0.3
Norway
Skurtveit (1996) n=2529 31
Christophersen
(1995) n= 3% 13.7
Spain
Sancho (1997) n= 383 2
Sweden
Sjogren (1997) n= 377 4
Swirzerland
Augsburger (1997) n i 14.8
Staub (1994) n= 383 13.6
F-Koch (1994) n= 137 394
United Kingdom ‘
DETR (1998) n= 619 2

*NOTE: Prevalence data from difterent countries are not comparable due due to differences in
the set-up of the studies’
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TABLE 34

PREVALENCE OF BARBITURATES IN DIFFERENT DRIVER POPULATIONS IN EUROPE
Country - General driver | Driver popula- | Drivers sus- Collision- Prevalence
(References) population tion pected of involved driv- | of drug use in
(during week- Driving Under ers, incl percentages *
end nights) the Influence (fatally) in-
jured
France
Deveaux (1995) n= 1
Germany
Méller (1994) n= 660 1
Kriiger (1995) n= 3027 0.5
Italy »
Ferrara (1990) n = 5,000 34
Netherlands
Mathijssen (1998) n= 293 0
Spain
Sancho (1997) n= 383 1.6
Sweden
Sjégren (1997) n= 377 1.5
Switzerland
Staub (1994) n= 383 2.9
F-Koch (1994) n= 137 1.5
* NOTE: Prevalence data from different countries are not comparable due to differences in the
set-up of the studies!
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TABLE 35 PREVALENCE OF TRICYCLIC ANTIDEPRESSANTS IN DIFFERENT DRIVER
POPULATIONS IN EUROPE
Country General driver | Driver popula- | Drivers sus- Collision- Prevalence
(References) population tion pected of involved driv- | of drug use in
(during week- Driving Under ers, incl percentages *
cnd nights) the Influence (fatally) in-
jured
France
Deveaux (1995) n= 97 21
Germany
Méller (1994) f i S n= 660 e 0
ltaly
Ferrara (1990) n= 5000 1.5
Spain
Sancho (1997) n= 383 1
Sweden
Sjogren (1997) n= 377 4
Switzerland .
Staub (1994) n= 383 0.5
United Kingdom
DETR (1998) = 619 0.5
* NOTE: Prevalence data from different countries are not comparable due to differences in the
set-up of the studies!




Tricyclic antidepressants (Table 35)

Over the last decade the use of antidepres-
sants has increased in some European
countries where data on medicinal drug
consumption are available (De Gier, 1995).
For example in Germany a 50% increase
was observed in 1993 compared to 1984.
By contrast the consumption of benzodi-
azepines has been cut virtually by half dur-
ing that same period. An increase in the use
of antidepressants has also been reported in
the Netherlands. An increase in use of anti-
depressants caused by the introduction of
the so-called ‘second generation’ antide-
pressants (such-as-serotonin reuptaks in-
hibitors) does not necessarily mean an in-
crease in the use of drugs that cause driving
impairment. These newer antidepressants
are known to be less impairing than the
‘older’ ones such as the tricyclic antide-
pressants.

The prevalence of tricyclic antidepressants
in the general driver population is unknown
due to the lack of screening data in the re-
ported surveys. The remarkable high
prevalence of 21% in fatally - injured driv-
ers in the French study cannot be explained.
This high figure even exceeds the preva-
lence of benzodiazepines. Similar findings
are not known in the available literature and
may have to do with the prescribing prac-
tices of physicians -in northern France
(Region Nord- Pas de Calais).

The impairing properties of tricyclic antide-
pressants (in contrast to ‘second genera-
tion” drugs) are well know from experi-
mental research. On the other hand. users
of tricyclic antidepressants are probably at
lower increased risk of experiencing a road
traffic accident than users of benzodi-
azepines, based on some epidemiological
data. (Barbone et al., 1998). Therefore, the
problems with respect to tratlic safety
based on the findings in various European
countries in this survey (excluding France)
are less servere than expected for benzodi-
azepines and of the same magnitude as
those reported for barbiturates.

Cannabinoids (Table 36)

In most surveys reported in different Euro-
pean countries cannabinoids are the most
frequently detected illicit drug. The preva-
lence in the driver population as derived
from a German study is rather low (0.6%).
Higher prevalences are observed in the
‘late-night weekend-drivers’ (e.g. 5% in the
Netherlands), whereas drivers suspected of
driving under the influence of alcohol
and/or drugs show results with great varia-
tion: from 8% in Germany in randomly -
selected blood alcohol samples to 57% in
samples of drivers suspected of driving un-

- der the-imfuence of drugs in Switzerland. In

collision-involved drivers results are ob-
served with similar variation (from 1.3% in
fatally-injured drivers in Spain to 12% in
injured drivers in France). These differences
are partly explained by differences in se-
lecting the population under examination.
However, another contributing factor might
be the differences in drug use pattern
among European countries. For example,
Denmark and Norway are both Scandina-
vian countries with approximately the same
size of population. Looking at the five most
frequently detected substances in similar
tnvestigations, it is shown that in Norway
cannabis was most observed, whereas in
Denmark this drug only rated number five.
This once again underlines the complex
nature Of cannabis use when discussing
trends in European countries.

Opiates (Table 37)

In general the use of opiates is less fre-
quently observed in driver populations than
the use of cannabis. In investigating the
general driver population in Germany a low
prevalence was presented (0.7%). A
slightly higher prevalence was detected in
drivers screened in the late-night hours
(<1% in Italy and 1.3% in the Netherlands).
Data derived from drivers suspected of
driving under the influence of alcohol or
drug, once again show great variations
(from 1.3% in a Swiss study among drivers
responsible for car accidents and having

Mmoo No Nt s 10




.

taken alcohol as well, to 42.3% in anothef

~ Swiss study among drivers suspected of

driving under. the influence of drugs other
than alcohol). A ten-fold variation has been
observed in collision-involved drivers (from
1% in the United Kingdom in fatally-injured

drivers to 10.7% in injured drivers in
France). The differences in drug use pat-
terns among drivers in the different Euro-
pean countries will once again contribute to
the great variation in prevalence of drug
use observed in this survey.

TABLE 36 PREVALENCE OF CANNABINOIDS IN DIFFERENT DRIVER POPULATIONS IN EUroPE

Country General driver | Driver popula-

Drivers sus- Collision- Prevalence
(References) population tion pected of involved driv- | of drug use in
| (during week- Driving Under ers, inc} percentages *
end nights) the Influence (fatally) in-
jured
Belgium
Meulemans n=2143 6
(1997)
Denmark
Worm (1996) n= 317 10
Steentoft (1997) n= 221 17
France
Pélissier (1996) n= 60 10
Marquet (1998) n= 296 12
Germany
Méller (1994) n= 660 8
Kriiger (1995) n=3027 0.6
Ttaly
Ferrara (1990) n=3.000 5.5
Zancaner (1995) n= 972 n= 2065 1.5
Netherlands
Mathijssen (1998) n= 293 3
Norwav !
Skurtveit (1996) n=213529 26
Christophersen
(1993) n= 394 7.6
Spain
Alvarez (1997) n= 285 1.3
Alvarez (1997) : n= 979 1.5
Sancho (1997) b e = 383 2
Sweden
Sjogren (1997) n= 377 3
Switzerland
Augsburger (1997) n= 64] 57
Staub (1994) n= 383 89
F-Koch (1994) n= 137 46.7
{‘nited Kingdom '
DETR (1998) n= 619 8

* NOTE: Prevalence data from ditlerent countries are not comparable due to differences in the

set-up of the studies’
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TABLE 37 PREVALENCE OF OPIATES IN DIFFERENT DRIVER POPULATIONS IN EUROPE
Country General driver | Driver popula- | Drivers sus- Collision- Prevalence
(References) population tion pected of involved driv- | of drug use in
(during week- | Driving Under ers, incl percentages *
end nights) the Influence (fatally) in-
) jured
Belgium
Meulemans n=2,143 7.5
(1997)
Denmark
Worm (1996) n= 317 16.4
Steentoft (1997) n= 221 40
France
Pélissier (1996) n= 60 5
Marquet (1998) n= 29 10.7
"o Germany - b . e ——
Moller (1994) n= 660 2
Kriiger (1995) n=3027 0.7
Italy ‘ ‘
Ferrara (1990) n=5,000 3.5
Zancaner (1995) n= 972 n= 265 <l
Netherlands i
Mathijssen (1998) n= 293 1.3
Nonwvay
Skurtveit (1996) n=2529 3
Christophersen
(1995) n= 394 . 4.3
Spain
Alvarez (1997) n= 285 4.6
Alvarez (1997) n= 979 3
Sancho (1997) n= 383 2
Sweden
Sjogren (1997) n= 377 4
Switzerland
Augsburger (1997) n= 0641 36.3
Staub (1994) n= 383 1.3
F-Koch (1994) = 137 423
United Kingdom
DETR (1998) n= 619 1

set-up of the studies'

Amphetamines (Tuble 38)

The prevalence of amphetamines in differ-
ent driver populations compared 10 opiates
is lower. One remarkable excepution is the
Norwegian study bv Skurtvert (1996) in
which blood samples from drivers sus-
pected of driving under the mtluence of
drugs were received in 1994  Ampheta-
mines were detected in 21% (compared 1o
8% for opiates) of the samples. whereas

* NOTE: Prevalence data from difterent countries are not comparable due to differences in the

methylenedioxy-metamphetamine (MDMA
or Ecstasy) could not be detected.

The authors emphasized that during the last
ten years the number of drivers suspected
of drugged driving has shown a three-fold
increase in Norway. The largest increase
since 1990 has been found for ampheta-

" mines (more than 145%). In non-fatal acci-

dents the prevalence of amphetamines
(4.1%) in Norway is also the highest com-
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pared to data from non-fatal accidents in
other countries. The authors indicate that
one explanation for this increase may be
that the Norwegian police force is more
focused to detect drugged driving than in

other countries.

TABLE 38 PREVALENCE OF AMPHETAMINES IN DIFFERENT DRIVER POPULATIONS IN
EUROPE -
Country General driver | Driver popula- | Drivers sus- Collision- Prevalence
{References) -population "~ tion pected of involved driv- | of drug use in
(during week- | Driving Under ers, incl percentages *
end nights) the Influence (fatally) in-
: jured
Belgium
Meulemans n=2,143 3
(1997)
Denmark
Worm (1996) n= 317 88
Steentoft (1997) n= 221 10
France
Pélissier (1996) n= 60 2
Marquet (1998) n= 296 2
Germany
Médller (1994) n= 660 0.5
Kriiger (1995) n=13027 0.08
Italy
Ferrara (1990) n= 5000 2.7
Zancaner (1995} n= 972 n= 265 0.5
Netherlands
Mathijssen (1998) n= 293 1.3
Nonvay !
Skurtveit (1996) ! n=2529 21
Christophersen
(1995) n= 394 4.1
Spain
Alvarez (1997) : n= 285 1.3
Alvarez (1997) i S=c979-- 1.0
Sancho (1997) : n= 383 2
Sweden :
Sjogren (1997) i n= 377 2
Switzerland i
Aungsburger (1997) n= 641 <3
Staub (1994) n= 383 0.3
United Kingdom
DETR (1998) n= 619 2

* NOTE: Prevalence data from ditterent countries are not comparable due to differences in the
set-up of the studies’

Cocaine (Table 3Y)
The prevalence of cocaine amony drivers s
among the lowest compared with other 1l
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licit substances. In the Norwegian study by
Skurtveit (1996) only one sample of the




2,529 blood samples was detected positive
for cocaine (not included in Table 39). A
high prevalence among drivers suspected
of driving under the influence of drugs
other than alcohol has been found in the
Swiss study by Friedrich-Koch and “Iten
(1994). In 27.7% of the samples cocaine
could be detected. In fatally-injured drivers
the prevalence of cocaine in Spain is re-
markably high (6%) compared to other
countries such as the United Kingdom
where cocaine use by (fatally-injured) driv-
ers is not observed.

TABLE 39 PREVALENCE OF COCAINE IN-DIFFERENT DRI¥ER POPULATIONS IN EUROPE
Country General driver | Driver popula- | Drivers sus- Collision- Prevalence
(References) population tion pected of involved driv- | of drug use in
' (during week- | Driving Under ers, incl percentages *
end nights) the Influence (fatally) in-
_jured
Belgium
Meulemans n=2143 0.7
(1997) )
Denmark
Worm (1996) n= 221 6
France
Marquet (1998) n= 296 1.8
Germany
Moller (1994) n= 660 0
Krilger (1995) =307 0.01
Italy -
Ferrara (1990) ! n=5.000 0.5
Zancaner (1993) ] n= 972. n= 265 0.7
Netherlands |’ i
Mathijssen (1998) | n= 293 0.7
Spain f
Alvarez (1997) | n= 283 7
Alvarcz (1997) ‘ n= 979 5
Sancho (1997) n= 383 6
Switzerland :
Augsburger (1997) n= 0641 ' 10.35
Staub (1994) n= 383 0.5
F-Koch (1994) n= 137 27.7
United Kingdom
DETR (1998) n= 619 0

* NOTE: Prevalence data trom ditferent countries are not comparable due to differences in the

set-up of the studies'

Combination of drugs with alcohol (1ubles
40 and 41)

The prevalence of drug use in combination
with alcohol is frequently reported in the

different studies included in this survey.
Although the available data do not allow a
general figure to be presented, some of the
studies have shown results that need further
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discussion. In studies in which the combi-
nation of drugs with alcohol has been re-
ported as observation in a selection of drug
positive cases (Table 40), the prevalence is
higher than the percentage of the total
sample (Table 41). The variation caused by
characteristics of driver populations seem
to be less extensive than presented in the
previous discussion on the prevalences of
various types of drugs. Among drivers
found positive for drug use other than al-
cohol, 20%-65% show positive levels of
alcohol in the blood or urine samples.

‘However, differences do exist, especially if

the prevalence in a normal driver popula-
tion is compared to prevalence in a popula-
tion of drivers stopped for suspicion of
driving under the influence of alcohol. In
the German Road Side Survey (Kriiger et
al., 1995), it was shown that none of the

-samples that were found positive for ben-

zodiazepines (3.64%) was tested positive
for alcohol. In contrast, in the study by
Moller (1994) benzodiazepines were found
in 36 cases (= 5.45%), of which 26 cases
tested positive for alcohol use. These find-
ings illustrate. that caution is required In

drawing conclusions on the use of the com-
bination of drugs with alcohol.

One interesting finding that gives weight to
the concern about higher accident risks in
the event of multiple drug use is a clear
synergistic interaction for alcohol and
outcome variable. The results of the Bel-
gian Toxicology and Trauma Study indi-
cate a relative risk of 3.56 in the combined
positive group, in which a mere additive
effect would theoretically have led to a
relative risk of 1.60.

In the presentation of data obtained from
studies in which the combination of drugs
and alcohol among all drivers in the sample
has been reported the prevalences are obvi-
ously lower and vary from 3% in a Swedish
survey to 28% in a Swiss study (Table 41).
The latter has reported higher prevalences
because the drivers involved were sus-
pected of driving under the influence of
drugs other than alcohol. In fatally- injured
drivers the prevalence ranges from 3% in
Sweden to 19.8% in France.

TABLE 40 PREVALENCE OF THE COMBINATION OF DRUGS WITH ALCOHOL IN DRUG
POSITIVE CASES AMONG DRIVER POPULATIONS IN EURQPE
Country General driver | Driver popula- | Drivers sus- Collision- Prevalence
(References) population tion pected of involved driv- | of drug usc in
(during week- | Driving Under ers, incl combination
end nights) the Influence (fatally) in- with alcohol in
e . T jured percentages *
Belgium
Mculemans n=2143 27
(1997)
Germany
Kriger (1995) n=3.027 44
Netherlands
Mathijssen (1998) n= 293 20
Nonvay
Skurtveit (1996) n=2529 25
Christophersen n=394 46
(1995)
Spain
Sancho (1997) n= 383 65

* NOTE: Prevalence data from different countries are not comparable due to differences in the

set-up of the studies!
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TABLE 41 PREVALENCE OF THE COMBINATION OF DRUG AND ALCOHOL USE AMONG ALL _
DRIVERS IN THE SAMPLE
Country - General driver | Driver popula- | Drivers sus- Collision- Prevalence
(References) population tion pected of invelved driv- | of drug use in
(during week- | Driving Under | ers, include combination
end nights) the Influence (fatally) in- with alcohol in
jured percentages *
France
Deveaux (1995) n= 97 19.8
Italy
Ferrara (1990) n = 5,000 17.5
Norway
Christophersen n= 394 112
(1998)
Spain
Alvarez (1997) - <=2 R B e n= 285 6.3
Alvarez (1997) n= 979 6.8
Sweden
Sjégren (1997) n= 377 3
Switzerland
Augsburger (1997) n= 641 . 28.1
Staub (1994) n= 383 18.3

* NOTE: Prevalence data from different countries are not comparable due to differences in the

set-up of the studies!

Multiple drug use (Tables 42 and 43)

The multiple use of drugs has been re-
ported in different studies. In some studies
it is unclear whether or not alcohol is in-
cluded as a drug. Multiple drug use in drug
positive cases is presented without alcohol
(Table 42). In a general driver population
the prevalence of multiple drug use is zero
in the German roadside survey.

In another German study involving ran-
domly - selected samples of drivers sus-
pected of driving under the influence of al-
cohol the prevalence of multiple drug use
among drug positive cases was 25%. In the
driver population screened at the weekend
during late-night hours in the Netherlands
the prevalence of multiple drug use in drug
positive cases is 12% (3 out of 25 drug
positive cases). In collision-involved drivers

with positive tests on drugs other than al-
cohol the prevalence of multiple drug use
tends to be somewhat higher (ranging from
20%-36%).

Multiple drug use among all injured drivers
in the Italian study has been reported with a
prevalence of 17.4% (two or more drugs,
alcohol included) for urine samples. The
prevalence for drugs only has been given as
9.4%. In fatally - injured drivers in Spain
and the United Kingdom the prevalence is
almost similar, 3% and 5% respectively. In
drivers suspected of driving under the in-
fluence of drugs other than alcohol the
prevalence of multiple drug use s higher. In
two Swiss studies these prevalences were
62% and 85%, although alcohol was in-
cluded as a drug.
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TABLE 42

MULTIPLE DRUG USE IN DRUG POSITIVE CASES

Country General driver | Driver popula- | Drivers sus- Collision- Prevalence
(References) population tion pected of involved driv- of multiple
(during week- | Driving Under ers, incl drug use in
end nights) the Influence (fatally) in- percentages *
jured
Belgium ‘
Meulemans n=2143 20
(1997)
Germany
Moler (1994) n= 660 25
Kriiger (1995) n=3.027 nil
Netherlands
Mathijssen (1998) n= 293 12
Norway
Christophersen n= 3% 36
(1995)
Spain
Sancho (1997) n= 383 32

* NOTE. Prevalence data from different countries are not comparable due to differences in the
set-up of the studies!

TABLE 43 MULTIPLE DRUG USE AMONG ALL DRIVERS IN THE SAMPLE
Country General driver | Driver popula- | Drivers sus- Collision- Prevalence
(References) population tion pected of involved driv- of multiple
(during week- | Driving Under ers, incl drug use in
end nights) the Influence (fatally) in- percentages *
jured :
Italy
Ferrara (1990) n = 5.000 17.5
Nonrvay
Christophersen n= 394 15
(1995)
Spain
Alvarez (1997) n= 285 2.8
Alvarez (1997) n= 979 1.6
Switzerland R L R
Augsburger (1997) n= 04} 83
F-Koch (1994) n= 137 62
United Kingdom
DETR (1998) n= 61Y 3

* NOTE: Prevalence data from ditferent countries are not comparable due to differences in the
set-up of the studies’
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6. CONCLUSIONS

In this survey. specific focus has been given
to the prevalénce of illicit drug use in road
traffic in different European countries. In-
formation could be gathered from literature
and other sources concerning research
findings in twelve countries. The provision
of data from countries in eastern Europe

turned out to be a problem. As a result no

review on drug use in traffic could be in-
cluded in this survey. It is not clear whether
relevant data on illicit drug use by motorists
exist, although interest is growing in coun-
tries such as Hungary=»». = - - e - -

The results presented in the foregoing
chapters are based on recent research ef-
forts by scientists and experts in the field of
drugs and driving. The identification of is-
sues previously described as
‘methodological issues’ (Chapter 3) is cru-
“cial in order to draw further conclusions
from each individual research effort. These
‘methodological issues’ have been dis-
cussed again in reviewing the combined
results as presented in Chapter S
(Discussion). Only four large scale studies
have been published. one German study
focusing on the general driving population,
one Norwegian study involving drivers sus-
- pected of driving under the intluence of
drugs-and two studies (from ltalv and Bel-
gium) in which collision-involved drivers
were screened for drugs The results de-
rived from these studies are not expected to
reflect the situation in other Luropean
countries with respect to the different
driver populations mentioned above, espe-
cially if in those countries the drug use
patterns (for illicit drugs). the prescribing
practices of physicians with respect to licit
drugs, and the impact of public campaigns
are not known. However, if one wishes to
describe the magnitude of a problem. it 1s
defensible to make reference to sound epi-
demiological investigations and discuss the
contributions of societal and cultural difter-
ences that can have an effect on drug use in

general in each individual country. If these
aspects are considered to be significantly
different to those in the four countries
mentioned above, it will be a problem to
apply the results presented in this survey.

The following conclusions are meant to be
used as indicators for further discussion and
will be presented with reference to the
comments discussed in the last Chapter.
Although the terminology relating to ‘drugs
other than alcohol’ differs from one country
to another, the following definitions have
been used to achieve a common nomen-

clatures

Licit or medicinal drugs are medications
which might impair functions of the central
nervous system and which are prescribed

Jor patients by dociors or obtained as OTC
-over the counter- drugs.

lllicit drugs are sometimes described as
‘drugs’ or ‘narcotics’ in lay language.

General driving population:

I In the general driving population
the prevalence of /icit drug use will fall in
the range of 5%-15%, depending upon the
inclusion of classes of drugs known to im-
pair driving performance and drug use pat-
terhs. Benzodiazepines are the most fre-
quently detected drugs. Tricyclic antide-
pressants and barbiturates will be used by a
very small proportion of the driving popu-
lation, but cannot be ignored in defining
countermeasures (e.g programs to pro-
mote the use of "safer’ alternatives).

2 The prevalence of illicit drug use
will fall in the range of 1%-5%. Cannabis
(in the majority of cases) and opiates are
most frequently observed, but the use of
amphetamines (especially by younger driv-
ers) is increasing in some countries (e.g.
Norway). The detection of cocaine is a rare
event according to the findings in the Ger-
man roadside survey.
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3. The combination of Jicit drugs and
alcohol is not well-established in the gen-
eral driving population. The German road-
side survey revealed that the prevalence of
this combination was extremely low.
Probably most patients are aware of the
detrimental effects of the combination on
driving,

4. The combination of illicit drugs and
alcohol is much more of a problem. In the
German roadside survey the prevalence of
this combination in drug positive cases was
44%. However, the number of cases was
limited and caution should be given to

drawing any conclusions.

5. The prevalence of multiple drug use
in the general population is probably very
low. In the German roadside survey only
one sample was detected as positive for a
combination of benzodiazepines and opi-
ates.

Population of drivers suspected of driv-
ing under the influence of drugs:

I. In drivers suspected of driving un-
der the influence of drugs high prevalences
of licit drug use are reported However, the
selection of this sample of the driving
population i1s completelv dependent on the
perception and awareness of police officers
who decide on the inclusion of a driver n
the sample. The procedures wsev-use and
the focus they give to detect drugged dniv-
ers is different in the various countries
With this restriction in mind the prevalence
of benzodiazepine usc is rather high in
Denmark (53%-75%0). Norway (31%0). and
Switzerland (14%-39°6) The prevalence of
tricyclic antidepressants and barbiurates 1s
very moderate, ranging from {0 394-3%

2. The prevalence of illicir drug use is
lower than for licit drugs For cannabinoids
the prevalence is 10°0:-17% n Denmark,
26% in Norway, and 9%0-57% mn Switzer-
land. For opiates these prevalences are
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17%-40% in Denmark, 8% i Norway and
1%-42% in Switzerland, whereas for am-
phetamines these figures are 9%-10%,

21%, and 1%-5% in the respective coun-

tries. For cocaine the prevalence is 6% in
Denmark, and ranges from 0.5%-28% in
Switzerland. Remarkable differences be-
tween countries are observed, for example
the prevalence of use of amphetamines in
Norway is relatively high, while in contrast
the use of opiates rather low.

3. The combination of Jicit and/or il-
licit drugs and alcohol is expected in sam-
ples selected for the suspicion of driving
under the influence of alcohol/drugs. In
most studies the data for separating preva-
lences of combinations of alcohol with licit
and illicit drug are lacking. The prevalence
in drug positive cases is 25% in Norway,
whereas the prevalence in all drivers in the
sample in two Swiss studies ranged from
18%-28%.

4. The prevalence of multiple drug use
is reported in a few studies for the total of
licit and illicit drug use. A high prevalence
(62%) has been observed by Swiss re-
searchers.

Collision-involved drivers:

1. The prevalence of /icit drug use in
different surveys ranged from 6%-21%.
The two large studies from Belgium and
Italy both show a prevalence of benzodi-
azepine use of 8.5%, whereas in Spain and
Sweden these figures are 2% and 4% re-
spectively. In France and Norway the
prevalence of benzodiazepine use is 12%
and 14% respectively. The prevalence of
barbiturates show lower figures, 1.5% in
Sweden and Spain, and 3.5% in ltaly. The
prevalence of tricyclic antide-pressants in
most studies was similarly low from 0.5%-
4%. One exception has been reported in a
French study: 21%.



2. The prevalence of illicit drugs in
(fatally) injured drivers ranged from 10%-
25% in the different studies. Cannabinoids
and opiates are about equally divided
among the samples and are detected about
two to three times more fréquently than
amphetamines. Cocaine has been detected
with low prevalences (0.5%-0.7%) in Bel-
gium and Italy, whereas in Spain relatively
high prevalences (5%-7%) have been re-
ported. The two largest studies from Bel-
gium and Italy reported with fairly similar
prevalences for cannabinoids, opiates and
amphetamines: 6%, 7.5% and 3%.

3. The prevalence of the combination
of drugs and alcohol use has been reported
for licit and illicit drugs together in most
studies. In the Belgian study the prevalence
in drug positive drivers was 27%, whereas
in a Norwegian study and a Spanish study
the prevalences were 46% and 65%, re-
spectively. In some other studies the

prevalences are reported including the

whole sample of drivers. The figures pre-
sented are lower ranging from 390-20%.

4. The prevalence of multiple drug use
is also reported in most studies for licit and
illicit drugs together and ranged trom 20%
in the Belgian study to 36% in a Norwegian
study in drug positive cases. When consid-
ering the complete driver samples in some
other studies, the prevalences are lower,
from 5% in the study from the United
Kingdom to 17.5% in an Itahan study

Knowledge about the prevalence of drug
positive drivers in different driver popula-
tions cannot prove that the use of drugs 1s a
serious safety problem Ideallv a studv to
determine accident risks, needs to match
collision-involved drivers for case-control
comparisons. In all studies (but one, the

German roadside survey) there s a lack of

data on the prevalence of drugs among the
normal driving population n respective
countries. It is obvious that it the preva-
lence of drug positive drivers is negligible

in collision-involved drivers, there will be
no serious traffic safety problem. A high
prevalence of drug positive drivers will
support the assumption that there will be a
serious road safety problem.

This survey shows significant prevalences
of cannabinoids, opiates, amphetamines,
and for the licit drugs this will also counts
for benzodiazepines. The combination with
alcohol and multiple drug use are issues to
be considered as well. In monitoring the
prevalence of (multiple) drug use, either
licit or illicit, and in combination with alco-
hol, the best approach would be to repeat
studies=awith standardized methodologies
over a given period of time in different
European countries. These studies need to
be conducted in representative samples of
collision-involved drivers with matched
controls in the normal driving population.
This approach will allow the accident risk
of drugged drivers to be determined. In ad-
dition trends in drug use and drug use pat-
terns among drivers will become apparent
in studies involving any driver population
under investigation provided that the meth-
odologies are standardized with respect to
sample selection and data collection. It is
recommended that roadside surveys in dif-
ferent European countries should be de-
vised to define the relative risk of accident
involvement for the users of various drugs,
alone or in combination. National laws pro-
hibiting roadside surveys should be abol-
ished or modified to permit the same sur-
veys to be conducted on a pan-European
basis.

o
™, a0 N Tra~nn &0



TN

Page 60

DGC 98-01




7. REFERENCES

Alvarez FF, Sancho M, Vega J, Del Rio MC, Rams
MA, Queipo 'D. Drugs other than alcohol
(medicines and illicit drugs) in people involved in
fatal road accidents in Spain. In: T°97 Proceedings
of the International Conference on Alcohol, Drugs
and Traffic Safety (Ed: Mercier-Guyon Ch)
CERMT, Annecy, France, 1997, 677-82.

Alvarez FF, Sancho M, Vega J, Del Rio MC, Rams
MA., Queipo D. Alcohol involvement in fatal road
accidents in Spain. In: T°97 Proceedings of the
International Conference on Alcohol. Drugs and
Traffic Safety (Ed: Mercier-Guyon Ch) CERMT,
Annecy, France, 1997, 745-50.

Augsburger M, Rivier L. Drags and alcohof among ~

suspected impaired drivers in Canton de Vaud
(Switzerland). Forensic Sci. Int.. 1997:85:95-104.

Barbone F, Mc Mahon AD. Davey PG. Morris AD.
McDevitt DG, MacDonald TM. Road traffic acci-
dents are associated with benzodiazepine use.
Pharmacoepidemiology and Drug Safety. 1998.7:
S187-8.

Christophersen AS. Morland J. Drugged driving. a
review based on the experience in Norway. Drug
and Alcohol Dependence 1997:47:125-35.

Christophersen AS. Bevlich KM. Bjorncboc A.
Fosser S. Glad A. Morland J. Prevalence of alcohol
and drugs in blood samples from Norwcgian driv-
ers involved in road traffic accidents In” T'95 Pro-
ceedings of the 13?‘ International Conference on
Alcohol. Drugs and . Traffic Safetv (Eds Klocden
CN and McLcan AJy NHMRC. Roud Accident
" Unit. University of Adclaide, Australiy. 1995, 768-
72.

Del Rio MC. Alvarez FJ. licgal drug taking and
driving: patterns of drug taking among Spanish
drivers. Drug and Alcoliol Dependence. 1995,
37:83-6.

Dcl Rio MC. Alvarcz. FJ. Mcdication usc by the
driving population. Pharmacocpidcmology and
Drug Safety. 1996:5:255-61.

DETR (Department of the Environment. Transport
and the Region). Report on incidence of drugs in
road accident victims: interim results of surnvey.
London. January 1998,

Deveaux M. Enquéte alcool. médicaments psy-
chotropes et opiacés chez. Ics conductcurs ¢t pictons

impliqués dans les accidents mortels dc la circulu-

R

tion. Observatoire Régional de Sécurité Routiére.
Lille, 1995.

Fous R. Suchtgiftkonsum und Verkehrssicherheit.
Ein Erfahrungsbericht der Bundespolizeidirektion
Wien. Blutalkohol 1995;32:174-79.

Ferrara SD, Zancaner S, Snenghi R, Berto F. Psy-
choactive drugs involvement in traffic accidents in
Italy. In: Alcohol, Drugs and Traffic Safety. Per-
rine MW (Ed). National Safety Council, Chicago,
USA, 1990: 260-4.

Ferrara SD. Zancaner S, Giorgetti R. Fenato F,
Poma G, Tedeschi L, Maietti S, Snenghi R, Mon-
tisci M. Sostanza psicoattive e disabilita alla guida.
Studio epidemiologico su conducenti di veicoli

" nella regioie Veneto. Rivita Italiana di Medicale

Legale 1997;14(2):389-410.

Friedrich-Koch A, Iten PX. Die Verminderung der
Fahrfihigkeit durch Drogen oder Medikamente.
Eine retrospektive Studie anhand von 243 Stras-
senverkehrsfillen aus den Jahren 1989-1991. In-
stitut fiir Rechtsmedizin, Universitit Ziirich, 1994.

Gier JJ de. Drugs other than alcohol and driving in
the European Union. Institute’s report IHP 93-54.
Institute for Human Psychopharmacology. Univer-
sitv of Maastricht. The Netherlands. 1995.

Gil-Robles JM. Opening speech at the Conference
‘Road safetv in Europe: a shared responsibility”.
In: Road safetv in Europe: a shared responsibility
(Cornelissen P. Ed). M&M Conscil. Paris. France.
1998:1-7.

Jacobson B. Ysander L. Qjerskog B. Hansson P.
Winberger B. Nilsson L. Alcohol and drugs in road
accident victims, J Traffic Med 1983:11:2.

Krantz P, Wannerberg O. Occurrence of barbitu-
rate. benzodiazepine. meprobamate. methaqualone
and phenothiazine in car occupants kitled in traffic
accidents in the south of Sweden. Forensic Sci Int
1981:8:141-7.

Krigger H-P. Schulz E. Magerl H. The German
Roadside Survey 1992-1994. Saliva analyses from
an unsclected driver population: licit and iHlicit
drugs. In: T'93 Proccedings of the 13" Interna-
tional Conference on Alcohol. Drugs and Traffic
Safetv  (Eds: Kloeden CN and McLecan AJ)
NHMRC. Road Accident Unit. University of Ade-
laide. Australia. 1995.55-62.

Kriiger H-P. Schulz E. Magerl H. Hein PM. Hil-
senbeck Th. Vollra;h M. Medikamenten- und dro-

™ a0 N Dnven L1

ST



i)
P .«;&-&i %

gennachweis bei verkehrsunauffalligen Fahrern.
Berichte der Bundesanstalt fiir Strassenwesen
(Bast). Heft M60, 1996.

Kruse S, Solberg Christophersen A. Driving under
the influence of alcohol and other drugs. Tidsskr
Nor Laegeforen 1994;114:429-31.

Marquet P, Delpla P-A. Kerguelen S. Bremond J,
Facy F, Garnier M, Guery B, Lhermitte M, Mathé
D, Pilissier A-L, Renaudeau C, Vest Ph, Seguela J-
P. Prevalence of drugs of abuse in urine of drivers
involved in road accidents in France: a collabora-
tive study. J Forensic Sci 1998:43(4): 806-11.

Mathijssen MPM. Drug-. medicijn- en alcoholge-
bruik van automobilisten in Nederland. Report R-
98-14 of the Stichting Wetenschappelijk Onder-
zoek Verkeersveiligheid SWOV. Lecidschendam.
1998.

Meulmans A, Hooft P. Van Camp L. D¢ Vrieze N.
Buylaert W, Verstraetc A. Vansnick M. Belgian
Toxicology and Trauma Study (B.T.T.S.).A scien-
tific study on the presence of alcohol. medicincs.
and illegal drugs in drivers who were victim of a
traffic accident and the rclationship between these
substances and the accidents. BeEDim/BIVV/
IBSR/BLT. Belgium. 1997

Méoller MR. Drogen- und Medikamentennachweis
bei verkehrsauffalligen Krafifahrern Berichie der
Bundesanstalt fiir Strasscnwesen (Basty Heft M29.
1994,

Neutel CI. Risk of triaffic accidem wnyun after a
prescription for a bensoduizepine Ann Epidenuiol
1995:5:239-44.

Nviri S. A kabitézer cs a koslchedes  Belugys
Szemle 1997.11:112-20 s

Pélissier AL. Léoncttt G. Kerguelen N Bremond J.
Botta A. Cianfarani F. Garmer M Lo depistage
urinaire des psvchotropes ithicites ches les conduc-
tcurs de véhicules accidentds  Ann Biol Clhin
1996:54:365-71.

Ray WA, Fought RL. Decker MD Pachoactne
drugs and risk of impurious mototr schicle crashes
in clderly drivers. Am J Epidemiol 1992 136873
83.

Rittner Ch. Becker J. Untersuchungen sum Benvo-
diazepingebrauch aufTilhiger Verkehratctinchmer
in Rheinland-Pfalz. Universitit Mans 1991

Page 62 DGC 98011

Robbe HWJ. Influence of marijuana on driving.
Thesis, Maastricht University, the Netherlands,
1994, k

Sancho M. Muertes producidas en accidentes de
trafico 1996. Memoria de los casos estudiados por
el Departamento de Madrid del Institutio Nacional
de Toxicologia, Madrid, 1997.

Schermann JM, Girre C, Facy C. Evaluation du
risque d’accident de la circulation 1ié a I’absorption
de drogues illicites. Direction de la Sécurité rou-
tiere Francaise, 1992.

Simpson HM, Vingilis E. Epidemiology and spe- ~
cial population surveys. In: Ferrara SD, Giorgetti
R, Eds. Methodology in man-machine interaction
and epidemiology on drugs and traffic safety.
Monograph Series Research of the Addiction Re-
search Foundation of Italy, Padova, Italy, 1992:51-
93.

Sjégren H. Bjornstig U. Eriksson A. Ohman U,
Solarz A. Drug and alcohol use among injured
motor vehicle drivers in Sweden: prevalence,
driver. crash. and injury characteristics. Alcohol
Clin Exp Res 1997a:21:968-73.

Sjogren H. Bjornstig U. Eriksson A. Comparison
between blood analysis and police assessment of
drug and alcohol use by injured drivers. Scand J
Soc Med 1977b:25:217-23.

Staub Ch. Lacalle H. Frve O. Présence de psv-
chotropic dans le¢ sang de conducteurs responsables
d"accidents de la route ayant consommé en méme
temps de 1'alcool. Soz. Praventivmed 1994:39:143-
9.

Steentoft A. Worm K. Toft J. Other drugs than
alcohol in Danish traffic cases. requested by the
police. In: Alcohol, Drugs and Traffic Safety. Vol-
ume 3 ( Mercier-Guyon. Ch. Editor). CERMT.
Annccy. France. 1997, 1345-9.

Skurtveit S. Christophersen AS. Morland J. Kjo-
ring undcer pavirkning av benzodiazepiner (driving
under the influcnce of benzodiazepines). Tidsskr
Nor Locgeforen 1993:115(2):200-3.

Skurtveit S. Christophersen AS. Morland J. Driv-
ing under influence of alcoho! and other drugs in
Norway. Proccedings of the Conference Road
Safety in Europe and Strategic Highway Research
Program. Praguc. Czcch republic. Scptember 20-
22.1995. VTI Konfcrens 4A. part 3. 1996:40-4.




Terhune KW, Ippolito CA, Hendricks DL, Micha-
lovic JG, Bogema SC, Santinga P, Blomberg R,
Preusser DF. The incidence and role of drugs in
fatally injured drivers. National Highway Traffic
Safety Administration, October 1992 (DOT HS 808
065).

Worm K, Steentoft A, Toft J. Drugs and narcotics
in Danish drivers. J Tarffic Med 1996:24:39-42.

Zancaner S, Georgetti R. Fenato F. Rossi A,
Tedeschi L, Snenghi R. Frison G, Montisci F.
Tagliaro F, Meroni M, Giron G, Marigo M and
Ferrara SD. Psychoactive substances and driving
disability: epidemiological roadside survey in
northern Italy. In: T°95 Proceedings of the 13"
International Conference on Alcohol. Drugs and
Traffic Safety (Ed$™"Ki6eden CN:"McLéan Al).
NHMRC Road Accident Research Unit. University
of Adelaide, Australia. 1995:773-9.

i

nee ae.n

=

Dama A7




N

HEI)

RS B PR

AR R

r S ARG TR A PR SR I R S

[T

DGC 98-01

Page 64




s

[T S SN

8. APPENDIX

Work plan

The following steps have been taken in or-.

der to conduct this survey: - -3

1. Literature survey (IRRD, ICADTS)

2. Approaching national traffic safety or-
ganizations, experts (‘'ICADTS Net-
work’) and research institutes.

3. Evaluation of research findings and
other responses received.

4. Seeking clarification for those findings

where single and, multiple use was not.

specified.

5. Preparation of the first draft or prelimi-
nary version of (most parts of) the re-
port (not later than June 1998).

6. Preparation of the final report (not later
than August 1998).

Resources used in the survey

The review of investigations was be based
on the availability of research data pub-
lished in both scientific journals and insti-
tute’s reports. The first resource was cov-
ered by the International Road Research
Documentation (IRRD) database (an
OECD database). Reports provided by an
European Network of experts {members of

‘the International Council on Alcohol.

Drugs and Traffic Satety, ICADTS) were
screened to reveal information on the
prevalence of illicit drugs and driving with
specific regard to multiple drug abuse.
comprised the second resource to be ap-
plied in this survey. In addition proceedings
of ICADTS conferences in the last five to
seven years were included.

Valuable information could be obtained
from various national traffic satety organi-

zations in the different countries as indi-

cated by the Pompidou Group Permanent
representatives of some European countries
have been approached with requests to
send relevant reports Their support has
been gratefully acknowledged.
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