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BACKGROUND AND PURPOSE

In several tests many legal drugs (medicines) have proven to have
negative influences on different aspects of human performance and

have for that reason been considered as potentially hazardous in

traffic.

As legal drugs are concerned it is considered obvious that such
may not be used with driving.

The purpose of this study is to make a literature survey of the
presence of drugs, both legal and illegal, in road traffic.
Surveys where accident risks are analyzed are of special
interest. Both Swedish and international studies are refered to.

In the study of this group of problems several methods have been

used. Consequently, the presence of different drugs in the flow
of traffic has been studied, i.e among road-users in general. A
different approach is to study presence of drugs of persons who

are caught and suspected of driving when influenced by drugs. The
number of (or part of) individuals who may have been influenced
by drugs (only, or in combination with alcohol) has been
calculated and thus an estimate of drug influenced driving is
achieved in this selected material. Another method is to
calculate presence of drugs with persons wounded or killed in
traffic accidents. To quantitatively obtain the risk levels that
may be related to the use of drugs none of the above-mentioned

methods is sufficient. we must relate to presence of drugs in a
reference group not involved in traffic accidents. Several
studies have been performed where analyzes of risks have been
calculated by different methods. Another method used in trying to

estimate risks is to analyze who was blamed for a certain

accident and relate this to the use of drugs.

RESULTS

Introduction

3.1 A great number of studies of the presence of drugs in
traffic has been accomplished, both on legal and illegal

substances.

Many of these studies include sleeping-drugs or sedatives (minor
tranquilizers). The sleeping-drugs (hypnotics) studied belong
particularly to barbiturics, certain bensodiazepines (e.g
nitrazepam, flunitrazepam). glutamine and metaqualon. Substances
which purpose of use is sedative, like certain bensodiazepines,

(e.g diazepam, oxazepam, chlordiazepoxide). but also meprobamate.
occur in several studies.

Antidepressive substances (e.g amitryptyline) are represented
among the studied substances. Neuropleptic substances (anti-



psychotic substances, major tranquilizers), have also been
studied, although to less extent than other psychotropic drugs.

One such substance mentioned is fenotiazine.

Antihistamine (against allergic states) and analgesics (pain-
relieving substances) are mentioned in the literature. Both
lighter analgesics (e.g, acetylsalicylic acid - aspirin) and
narcotic analgesics (opiates like morphine and heroine, synthetic
substances like methadone, dextroproxiphene), have been studied.

Even either types of narcotic substances are mentioned in the
literature. Cannabis (THC -tetrahydrocannabinole), hashish,
marihuana) occur in many studies, but also substances stimulating
the central nerve system (e.g amphetamine). cocaine (e.g crack)

and hallucinogenes (e.g, LSD, PCP - phencyclidine) occur in the
literature.

The majority of the above-mentioned substances have qualities
which are of interest from the traffic safety point of view.

Sedation (tiredness, drowsiness) may for example occur in
connection with the use of many drugs. In some cases the effect

may be the one aimed for (sedatives), but even in those cases
hang-over effects may occur and act as an unwanted side-effect, a

secondary effect. Sedatative effects have also proven to occur of

other completely different medicines, among those sedative/agony
damping substances, antihistamines, anti-depressive substances,
neuroleptics. ' 4

Concerning these and other types of reported side-effects, see

FASS (1989), where also other interactive effects (with e.g,

alcohol) and over-dosing effects are discussed.

With narcotic substances a row of other effects occur, for
example sedation, lack of interest in the surroundings (opiates),
altered perception and time perception, loss of short-term

memory, euphoria (cannabis), perceptual disturbances and
hallucinations (LSD PCP, expressed euphoria, central stimulating
substances, cocaine) (Solarz, 1978; Wallis, 1989).

3.2 Swedish data

Allgén et al (1973) studied persons suspected for drunk driving
in Stockholm during two months in 1969. 142 persons volonteered
for blood- and urinesamples (no data on loss number is given). 8%
of the investigated persons showed baribiturics (in therapeutic
concentrations), and single cases of therapeutic concentrations
of glutetimide, meprobamate, amitryptyline and salicylat (weak

analgesics). Centrally stimulating substances were found in 5% of
the cases. No cases of narcotic analgesics were found. 8% of the

investigated persons showed clear signs of abuse.

Solarz (1978, 1980, 1982) studied presence of drugs in 6725 cases

of blood- and urinesamples at Statens Råttskemiska Laboratorium
during 4 months in 1976, i.e persons suspected for drunk driving.

23% of these had, according to their own information, doctors
opinion or according to laboratory tests, been taking medicine.
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Lower numbers had been shown in 1965 (14%) and 1969 (nearly 20%).
3/4 of those who had been taking substances which are considered
as a potential hazard to driving. 84% of the drug users had taken
medicine + alcohol (0.5 per mill or higher). Sedative substances,
sleeping-drugs and pain-relieving substances werethe most common
medicines.

9% of the 6 725 cases concerns accidents. In a great part (25%)
of these accidents sedative or sleeping-drugs had been taken. A
comparison is made between persons who had been taken both
alcohol and medicine (33% accidents + 13% incidents = 46%), and
persons having consumed alcohol only (22% accidents + 20%
incidents = 42%), with yet another group of drivers who had taken
medicine only (27% accidents + 17% incidents = 44%). The accident
rate was higher with drivers with BAC less than 0.5 per mill and
who had taken medicine, than with drivers with the same per mill
but who did not take medicine (11% and 5% respectively). The
results are interpreted as there is a relation between the use of
drugs and the risk of an accident. Young male drivers were
dominating in the group studied.

During 1977 Solarz asked drivers (30% loss of data) on drugs. 17%
of the 426 answerers claimed they were using drugs. Of the 17%
more than the half (54%) claimed they drove immediately after
taking drugs. *

Another two Swedish studies of persons suspected for drunk

driving have been made (Ceder at al, 1982: and Holmgren et al,

1985). The first one included 522 cases. 37% of the persons
showed presence of drugs in the urine. The most common drug was
cannabis (10%), benzodiazepines (9%), centrally stimulating
substances (7%) and opiates (6%). 93 of the persons were tested
because of a traffic accident. In this group presence of drugs

were found in 39% of the cases.

The other study included 1603 persons suspected for drunk driving

between 1981-82. Urine samples were taken from 9% of them and 1/3

were found with a potentially hazardous drug, of which
benzodiazepines and cannabis were the most common (11% and 9%
respectively). Analgesics (legal) were found in 7% of the cases,
centrally stimulating substances in 4% and opiates (illegal) in
1% of the samples. In addition, urine- and bloodsamples of 294
persons suspected for drug use were taken during the same period.

Among these, presence of drugs were found in 9% of the cases.

Krantz & Wannerberg (1981) analyzed body fluids of persons killed
in road accidents in southern Sweden 1977 and -78. 122 of these

were drivers and 55 passengers. 9 (7%) of the drivers and 5 (9%)
of the passengers had detectable amounts of the studied
substances in their bodies. 23% of the drivers showed presence of
only alcohol, 2 had both alcohol (3 per mill) and drugs. It was
concluded that three drivers (2%) could have been affected by
drugs in a way that lead to the accident.

Barbiturics or phenotiacine did not appear with any of the
studied persons, meprobromates were found with 2 drivers and 1



passenger, and benzodiazepines with 4 drivers and 3 passengers.
Metaqualone + benzodiazepin were found with 1 driver.

The authors are concluding that drugs probably have a small

influence as a factor of accidents. '

The presence of drugs with persons wounded in traffic accidents
have been studies by Jacobson et al (1983). 244 victims in the
Gothenburg area between 1976 and 1978 were included in the study.
Questionnaires were used and blood- or urinesamples were taken

from many of the persons. In 18% of the cases a BAC (BloOd-

Alcohol-Concentration) of more than 0.5 per mill was found. The
presence of cannabis or opiates was not studied. 7% showed
presence of drugs (17% claimed use of drugs), 4% showed presence

of potentially hazardous drugs. These numbers are not higher than

the estimated part of drug use among the Swedish people as a

whole. In only one case the therapeutic dose was exceeded. The

conclusion was that drugs seem to be a very small risk-factor in

traffic.

3.3 Foreign data

3.3.1 Other Nordic countries

3.3.1.1 Norway

Bö et al (1974) show presence of alcohol and diazepam with 74
drivers of motor vehicles, wounded persons in traffic accidents,
persons in surgeons clinics in Oslo during 1973. A comparison was
made with a reference group (203 drivers: 0% loss) who were not

wounded in traffic accidents but had been visiting the hospital
for routine investigations. Among the accident drivers 46% were
having a BAC of more than 0.5 per mill compared with the test
group where only 2% showed this amount of alcohol in the blood.

20% of the accident drivers showed a detectable amount of
diazepam in the blood plasma, compared with 2% in the reference
group. 54% of the accident group was considered to be influenced
by alcohol or diazepam (or by both), compared with 2% of the
reference group. The authors cautiously conclude that it appears
obvious that use of diazepam represents a significant, but when
compared with alcohol, relatively small factor in serious traffic
accidents in Norway.

Setekleiv et al (1980) studied victims of accidents, taken into
surgeons clinics, but in another part of the country (Stavanger).
The presence of drugs or medicines in the blood was analyzed with
80 persons, wounded in traffic accidents between 1978 and -79.
23% of them had alcohol or medicines in the blood compared with
7% for medicines. 2/3 of the persons with the presence of
medicine had benzodiazepines in the blood: diazepam dominated
strongly among these.

Sörensen (1979) publishes data on the presence of alcohol and

medicine in the blood with 300 persons who were killed in traffic
accidents in the whole country. 29% of them had alcohol in the
blood and 8% had medicines.



Björneboe et al (1987) shows data for suspected drunk drivers or
drivers suspected of driving while intoxicated by drugs. A number
of 1 446 blood- and urinesamples were collected during 1983. Some

of these (445) were analyzed for the presence of drugs. The loss
of data was apparently great, both by those who were not

clinically foundto be abused, and by those persons who showed a
BAC greater than 0.5 per mill. In the group studied the most
common drug was tetrahydrocannabinole (THC), found with 45% of
the drivers, followed by diazepam, 37%, and amphetamine, which
was found with 23%. Reference to a similar study from 1978 is
made and the observed data points to a multiple increase in the
presence of THC and amphetamine. The presence of diazepam is

estimated to have increased three times during these years.

A similar study has been conducted on data collected in 1986
(Björneboe et al, 1988). For most of the drugs similar results as
in 1983 were found. The presence of amphetamine was 31% and the
presence of THC was 42%. Morphine was found in 4% of the samples
(7% 1983). On the other hand phlunitrazepam was found more often

in the 1986 material compared to earlier results (25% against 12%
1983).

Some comparisons were made with the presence of drugs in a couple

of other countries. The presence of benzodiazepines was about the
same, while cannabis and amphetamine appeared more rare than in
Northern Ireland. About the same results were found in Australia

for benzodiazepines and cannabis, but significantly lower numbers
for amphetamines, while barbiturics and methadone seemed to be
more common there.

In 1988 Christophersen & Gjerde published a study of the presence

of drugs with men and women suspected for alcohol- or drugabuse

1984 and 1987. The presence of drugs was investigated when BAC
was less than 0.5 per mill. Drugs were shown in blood samples

from 29 women and 24 men in 1984, and by 48 women and 28 men in
1987. The most common drug was benzodiazepine, THC and

amphetamine. Benzodiazepines were more common with women while
the opposite was true for cannabis. Amphetamine was about as
common between the two studied groups. These results were valid

for both of the studies years.

A study was also made of one sample, collected 1986 -88, of

persons suspected for both alcohol- and drugabuse. The males
dominated great as the number of individuals (94%) was concerned.
Considering the substances, it was shown that benzodiazepines was

most common among women (about 40% compared to 22% of the men),

while the relationship was opposite for cannabis (18% for women
and 29% for the men). The presence of amphetamine was in general

the same for men and women (4% and 6% respectively).

3.3.1.2 Finland

In 1980 Honkanen et al published a study of drivers who were

taken to hospital after being wounded in traffic accidents (201).
A comparison was made with a reference group (325 drivers,



randomly selected by customers to gas stations). When it was
discovered that the two groups were different in sex
distribution, experience of driving and age distribution, the
comparison was considered as uncertain. Small losses were however
stated. Interviews were made on drug use during the last 24

hours. In addition blood samples were.taken. A part of the result

was that the correlation between the interviews and the
bloodsamples was badfor the wounded as use of benzodiazepam was

considered, but was better for the reference persons. The serum

analyzes showed that 5% of the patients had been taken
psychotropic substances, compared to 2.58 of the reference

group, a difference not considered as significant. These data are
compared with data from a couple of other countries collected in
a similar way (slightly higher numbers in American studies, but
considerably higher numbers in Norway according to 86 et al
1974). Diazepam was slightly biased among the wounded persons. It
is concluded that drugs a factor of accidents seem to be small in
Finland. Alcohol is considered as a much higher risk-factor.

Yet another study of wounded victims of traffic accidents were
identified (Olkkonen et al, 1986), it is however limited to
cyclists. 89 patients, wounded in cycling accidents in Helsinki
during 1986 were compared with 700 reference persons.

Questionnaires were usedfor the collection of data. 16% of the

patients stated to have taken a drug the same day, compared to

13% of the reference group. No difference was noted for medicines
with the warning triangle. A cronical disease was stated for 12%
of the patients against 2% of the reference persons. BAC was
determined for most of the persons in the study, 20%of the

patients and 2% of the reference group showed a BAC of more than

0.49 per mill.

A study of drug use was also made of 373 wounded cyclists during

1985. 5% claimed to have been taken a drug the last 24 hours (the

amount of triangle marked drug was 2 x).

Olkkonen et al conclude, that the use of drugs, contrary to the

use of alcohol, does not seem to be a significant-risk-factor,
while a bad health seems to be related to an increased risk of
cycling accidents.

Pentilå et al (1986 and 1989) made two studies of persons killed
in traffic accidents. The first one studies fatal accidents in
Uusimaa 1982-1985, (375 persons). 29% of the drivers had a BAC of
more than 0.5 per mill. 7% had been taken a drug, 6% had been
taken a drug which could have had negative effects. With 2% of
the persons a marked drug effect could not be excluded.

Conclusion: without alcohol, drugs are a less important factor in
fatal Finnish traffic accidents.

The other study was an accident investigation of female drivers
who hadbeen involved in fatal accidents. It was estimated that

alcohol was a significant factor in 6% of the accidents, while
the corresponding part for drug influence was estimated to only

0.2* of the accidents studied.



Note: The above-mentioned Finnish studies deals most probably,
although it is not explicitly mentioned, only with legal drugs.

3.3.2 The rest of Europe

3.3.2.1 West-Germany

Möller et al (not dated) analyzed the presence of legal
substances with persons suspected of alcohol driving in Saarland
during 1978. A random sample of 200 blood samples was analyzed.
15% of the samples was containing medicines relevant to traffic-
medicine. The most common drug was benzodiazepines (6%), followed
by barbiturics. It is concluded that the true presence of drugs

is between 10% and 20%. Other studies refered to claim that in
1960, 10% of the suspected had been taken medicine the last 24
hours, while the corresponding number was 21% in 1976.

Also Wehr & Maier published (1980) data on the presence of drugs
with persons suspected of alcohol driving. Persons suspected for
drugs were also included. Data were collected between 1974 and -

79 in the area of Aachen from 145 drivers. Both legal and illegal

substances were analyzed for. An increase of the illegal drugs

was noted during the years studied, 1978 about 40% of the samples
were positive on these substances (morphine being the most
common). About the same number of samples were positive on legal
drugs (benzodiazepines the most common). The high numbers
compared with the results of Möller are explained with the
proximity to the Dutch hand Belgian borders.

Hubenbeck et al (1989) analyzed samples from 169 persons, even in

this case persons suspected for drunk driving or driving when
abused of drugs. Data were collected in Düsseldorf between 1985

and -87 for 140 men and 29 women. 71% of the complete group was

positive on drugs. Benzodiazepines were the most dominant drugs,
followed by barbiturics and analgesics. The presence of illegal

drugs was shown to be as unusual with women, but relatively

common with men. _ -'

3.3.2.2 The Netherlands

van Oijen reported in 1980 on a study of 1321 persons suspected

for drunk driving who were taken by the police during 1979 in
Rotterdam. They were queried by a doctor on use of medicines. 79%
stated only to have taken alcohol, 21% stated use of drugs

together with alcohol (a comparison is made with results from
1965 (9%9 and 1975/76 (17%)). No data are given on use of drugs
only. Sedative substances were the most common type of drug (half
of all the drug users in the study). Conclusion: these drivers
used considerably more sedative substances than the population of
drivers in general.

Neuteboom & Zweipfennig (1984) studied doctors reports for some
38 000 suspected drunk drivers (all in the country during one
year), where among other things the suspecteds use of drugs are

noted. About 10% stated to use drug in combination with alcohol.
More than half of those can be expected to have negative effects



on driving. Use of illegal substances was stated in less cases,
less than 10% of all drug use. When comparing with results for
legal substances from 1973/74 two big differences were obvious
the part of benzodiazepines had increased while the part of
barbiturics had decreased. For illegal drugs there was a change

from a strong bias to centrally stimulating substances 1973/74
(about 60% of all illegal drug use) to cannabis 1981/82 being the
most common illegal drug (more than 1/3).

3.3.2.3 Austria

Lesch et al (1986) performed an inquiry of a random sample of the
inhabitants of the country (8 000 persons). They were asked on
use of medicine during the last 3 months. 44% stated to have used

medicines during this time. Analgesics was the most common type
of drug. A comparison was made between those who claimed to have

been involved in a traffic accident during the period studied and
with those who had not been involved in an accident, no apparent
difference was noted between the two groups for any type of drug.

No information is given on the combination of drugs or with other
substances.

3.3.2.4 United Kingdom

Skegg et al (1979) studied correlations between use of medicine
and accidents. Drugs sold on prescription were studied for 43 117
persons during 2 years time 1974-76, and were linked with
hospitals information on fatalities or wounds resulting from
traffic accidents. 57 persons of the population studied had been

killed or seriously wounded while driving a car, motorcycle or

bicycle: these were comparedwith 1425 matching reference persons

(age, sex, visitors to the same clinics, but not on the same
traffic-work). The prescription of medicines within 3 months
before the accident was compared between the two groups for

different substances. A significant difference was noted for
minor tranquilizers (sedative substances) (prescriptions were 4.9
times as common with the accident group than with the reference
group). The authors claim that the results indicate that persons
who are being treated by these medicines are subject to a greater
risk of being seriously wounded in a traffic accident. It is

however not considered as clear whether it is the drug or the
complaint being treated causing the increased risk. The role of

the alcohol has not been considered.

Everest & Turnbridge (1988) analyzed body fluids and tissue
samples of 800 persons killed in traffic accidents in England and
Wales during 1985. It was found that 7.5* of the investigated
bodies showed the presence of drugs which probably could have

affected the central nerve-system. Diazepam was found with 1% of
the investigated samples (metabolite nordizepam by 0.48), except
for there was no single medicine in more than 0.5* of the
samples. Such medicines were present with 45 of the car and

motorcycle drivers. Among the illegal drugs cannabis was in clear
dominance: it was found with 2.4* of the investigated, most
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common with the younger and middle-aged men. Very few women were

found with the presence of drugs. There is a comparison with the
presence of alcohol, 37%: 26% had more than 0.8 per mill.

Slater & Guppy (1988) provided questionnaires to randomly
selected car drivers on parking lots in the Bedford area (the
loss was not presented). 225 persons were taking part in the
study. It was shown that 10% of the persons had taken potentially

hazardous medicines during the last week, while 33% had been
taken other types of medicines. The corresponding parts for drug
use during the last year was 70% for potentially hazardous, and

8% for other kinds of medicines.

Analgesics was the most common drug reported on (24% of the

queried claimed to have taken substances from this group during
the last year), anti-histamines - 5% the last year, sleeping-
drugs and sedatives about 2% each, the last two figures were

found to be lower than expected (others had estimated between 12%

and 16% of the people using these drugs.

Sabey (1988) surveys the English situation concerningthe risk of
traffic accidents related to the use of medicines. She opens to
state there are no clear proofs that medicines contribute to an
increased risk of an accident. There are great problems to gain
information on this, fundamentally because the vast number of

medicines on the market. She describes epidemiological studies
made in the recent years.. A

A study was made by Storie, published 1975, on the use of drugs
by car drives who were involved in accidents. More than 2 000
drivers were queried on taking medicines within the last 48 hours
before the accident; 6% claimed this.

The first comparing study of drivers, involved in, and not
involved in traffic accidents, respectively. was made by Sabey
(1978). 1 216 drivers who were wounded during the years 1965 and
1974 were interviewed concerning drug use the last 48 hours prior

to the accident. 11% of the males and 26% of the females admitted
intake of drugs. 27% of the men and 17% of the women who admitted

intake of medicines also admitted to have taken alcohol within 6
hours before the accident. No case of intake of illegal drugs and
no case of misuse of drugs was found. A group of 2 075 drivers at

a parking lot were questioned the same on drug use. 8% of the men

and 15% of the women admitted intake of drug within the last 24
hours. The two groups were however not matched, and could

consequently not be compared statistically.

In 1978 Palmer published a study on drug use by car drivers
wounded in accidents in 1978-79 (521 men and 162 women). Even in
this case the persons were interviewed on intake during the two
days before the accident. A randomly selected reference group

(580 men, 164 women) were queried on the same. Among the persons
involved in accidents 8% of the men and 20% of the women admitted
intake during the last 48 hours: 22% of the men and 23% of the
women in the reference group admitted intake the last 24 hours.
Sabey underlines that the figures only suggest a minimum
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occurence, while the results On the reference group is more

reliable. As in the previous study no statistical comparison is
possible between the two groups.

The study by Skegg et al (1979) is of course mentioned. Since a
matching between the accident and the non-accident group was

made, a statistical comparison could be made.

In another study blood-samples of wounded car and motorcycle

drivers in the Oxford-area were analyzed, however only concerning
alcohol, benzodiazepines and tricyclic anti-depressives. Among
707 tested persons alcohol was found with 18%, benzodiazepines
with 6% and anti-depressives with 2%. Alcohol was found twice as

often with menas with women, while the opposite relation
concerning drugs was found.

In summarizing the available English data Sabey states that 6% to
13% of persons involved in accidents had been taken drugs during

the last days before the accident. The use of medicines was found

to be twice as common with women as with men. About 2% were found
to have taken medicines which may affect the central nerve-
system. In a selection of the total population of drivers figures
between 6% and 22% of medicine use has been reported (between 2%

and 5% yields for intake of medicines which may affect the
central-nerve system). Only the study of Skegg indicate on risks.
None of the studies investigated the individual characteristics
of the persons taking drugs, if these persons are more subject to
accidents than others, or if the medicines maylhave positive
effects such that the negative effects of the complaint are
counteracted.

3.3.2.5 Northern Ireland

Cosbey (1986) analyzed blood/urine-samples with 212 persons
suspected for drug use (affected but with BAC less than 1.25 per

mill) during the years 1982-85. With 18% of the investigated
persons a relevant drug, as traffic is concerned,.was found.
Benzodiazepines was the most common drug (87% of all positive
samples) and diazepam as the most common single drug (47% of all

positive cases). It is also pointed out that investigations made
in other countries (New Zealand, Australia, Norway) show that
diazepam is the most common drug (with fatalities). Cannabis, is
very rare in Cosbeys material, however seem to be common in some
other countries (USA), but also Swedish data points to cannabis
as common (together with diazepam).

3.3.2.6 France

Girre et al (1988) analyzed the presence of benzodiazepines in
blood by 2 021 victims, wounded in home accidents, in traffic, or
during work during 1982-83. Alcohol was found by some 1/3 of the
investigated persons. 10% were positive on benzodiazepines. 1/3
of this group had a BAC of more than 1 per mill. The presence of

benzodiazepam was more common in home-accidents (14%), but less

common in job-accidents (6%). In the data of traffic accidents
the corresponding figure was 10%.
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3.3.2.7 Italy

Ferrara (1983) analyzed blood- and urine-samples from almost 2

000 drivers who were wounded in traffic accidents 1978-82. Data
from a reference group of non-wounded drivers were also
collected. This group was however very small, the loss was 45%

(the number of persons became 180). Further, there was no

matching between the groups, consequently a comparison between
the groups seems to be less meaningful. In the accident group

benzodiazepam was found to be relatively common (10%).

sedatives/hypnotics were relatively common 8%. Cannabis were
found with 7%, while other illegal substances were rare. More
than half of both the cannabis and benzodiazepine users were
taking alcohol and other substances together.

3.3.2.8 Yugoslavia

Zorek-Kalovsek & Lokar reported 1989 on a study, conducted in

Slovenia, with 207 randomly selected female drivers who were

queried on their intake of medicines during the last 24 hours.
Urine samples were also taken. There is no information on data
losses. 18% of the persons queried stated that they have been

taken some kind of medicine (the corresponding figure for alcohol
was 30%). 8% showed presence of alcohol in the urine. 8 women
stated to have taken analgesics, while 10 women (5%) showed a
positive urine-sample. Barbiturics were not found. 15 women (7%)
showed positive urine-samples as benzodiazepines are concerned,

while only two of them stated to have taken such a substance. 1

person was positive on urine-sample concerning alcohol +
analgesics.

3.3.3 North America

3.3.3.1 USA

Mortimer (1976) studied alcohol- and drug-use with students. In
1971 a randomly selected group of students at the Eastern

Michigan University was interviewed (less than 10% loss): of the
823 respondents 77% had been using alcohol the last year, while
41% had been using marihuana during this time. 17% reported on

use of amphetamine, 8% on LSD, 4% on cocaine and 5% on morphine-

heroine-opium.

At another university in 1975 (University of Illinois) about 10%

higher figures were found. From 1975 and on there are data on
intake of alcohol and marihuana in connection with driving of
motor-vehicles. Half of the queried stated never to combine

alcohol and driving. 19% of the queried persons stated to drive

once a week after intake of alcohol, and 3% stated to do this

daily. As marihuana is concerned the corresponding figures were
74%, 10% and 3%. The accident rate was related to intake of

alcohol and drugs; those who stated to consume alcohol before

driving showed twice as high accident rate as those who did not.
Amphetamine-, cocaine-and marihuana-users were also subject to a
greater accident risk than non-consumers.
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Hingston et al (1982) queried young people on the use of drugs
and tried to link this to the involvement in accidents;
telephone-interviews were performed 1979-81 with nearly 6 000 16-

19 years old on alcohol, marihuana and involvement in accidents
in Massachusetts and New York State. To estimate the relative
influence on driving after taking in alcohol or marihuana
multiple regression analyzes were performed where factors like
age, sex, education etc were included. The accident rate was

found as increased after intake of alcohol or marihuana. Since
persons who stated driving after taking of alcohol were excluded

from the analysis, compared to persons who did not drive after

intake of marihuana, it was 2.4 times more probable to be
involved in an accident for persons who drove after intake of
drugs at least at 6 occasions during the last month; for those
who had been driving more than 15 times after taking drugs it was
three times as probable that they had been involved in an

accident. The authors conclude: Although, we cannot conclude if
the marihuana per se or any other Characteristics of the persons
who use this drug was the reason for the increased risk, the

increase was comparable to that after taking alcohol.

Wechsler et al (1984) queried during 1982 a randomly selected
number of teen-aged people in the Boston-area (623 students more

than 16 years were answering 7th and 10th graders), on the use of

alcohol and drugs. The respondents answered the questions

anonymously during lessons. 44% stated to have smoked marihuana
the last year (nearly half of the marihuana users took this drug

at least once a week). 18% had been using other illegal drugs the

last year; amphetamines had been used by 18%, cocaine by 17%,

barhiturics by 14%, hallucinogenes by 14%, tranqilizers by 7% and

some to a less extent (e.g, opiates 2%). 43% had been a passenger
to a driver who was affected by marihuana, while 17% had been
driving while affected by marihuana (among the boys this was

nearly twice as common as with the girls).

Elliott (1987) queried 2 360 randomly selected American 18-24
years on drug use, involvement in accidents etc, and got 73% of
answers. The loss rate does not indicate any systematic error.

49% stated that they use to drive at least once a year when

affected by alcohol or drugs (42% alcohol, 20% marihuana, 10%
other illegal drugs). They were also questioned on the frequency:

those who had been driving affected by alcohol did drive 5 times
on the average during 1983, those who had been driving affected

by marihuana did drive 11 times, an averaged figure of driving
when influenced was 18 times. 60% of all affected driving was
conducted during the influence of marihuana, 30% during alcohol

affection. Among those who used marihuana only (about 1/4 of the

gueried) 60% had been driving when affected, on the average 17
times during the last year.

About 1/5 of the queried persons stated use of more than one

illegal substance, in this group 89% had been driving when

affected the last year, on the average 60 times. This group
covered for more than 70% of all the affected driving. Alcohol-
and drug-related accidents show a similar picture; the mixed-



13

users were involved in 68% of the accidents, 12% of these
individuals was involved in alcohol- or drug-accidents: twice as
high involvement as in any of the other groups. The authors
prefer to interprete these results as drunk driving is part of a
more general problem, called "risk-taking-syndrome". The
advocates of this idea claim there are underlying personal and
other conditions which predisposes these young persons to engage
in risk-taking, like the use of alcohol- or drug-use, drunk
driving, risky drive-style and other risky behaviours. This
syndrome is assumed, at least partially, to explain the
correlation between alcohol- or drug-use, affected driving and

the high risk rates of young persons. Any measures to correct

this problem must consequently concentrate on the underlying
factors.

Valentour et al (1980) performed a study of drug use with persons

suspected of drunk driving in Virginia 1978-79. Blood-samples of
788 of those persons were analyzed. Only the samples with less

than 1.0 per mill were included in the study. 16% of them
contained at least one performance-decreasing drug. The most

common single substance was diazepam and nordiazepam (metabolics

from several substances, valium, librium etc). Any of these
substances was found in 10% of all the samples. Barbiturics were
found in 3% of the samples. Other substances were not analyzed

for, like marihuana, LSD, heroine, oxazepam. "

Sutton & Childs (1986) analyzed blood-samples from 42 drivers who
were arrested on the grounds of dangerous driving in Pittsburgh.
Pennsylvania, and who did not pass road-side sobriety testing. It

was analyzed for alcohol, cannabis, cocaine, barbiturics,

amphetamines, and benzodiazepams. 94% of the persons were tested.

39% of the samples was positive on Delta-9-THC (cannabis), and 5%
were positive on cocaine. No presence of barbiturics, amphetamine
or benzodiazepams were found. All the persons had alcohol in the

blood, on the average 2.1 per mill. '

Poklis et al (1987) analyzed blood- and urine-samples of 137

drivers, arrested for drug driving (no presence of alcohol) in St
Louis, Missouri 1983-86. In 75% of the cases a drug was

discovered, 32 different drugs were found. In 1/3 of the samples

there was only one drug found. Phencyclidine (PCP - angel dust)
was found in 47% of the samples, marihuana in 47%,
benzodiazepines in 22%, barbiturics in 15%, opiates in 11% and

cocaine in 9% of the samples.

Jick et al (1981) analyzed the presence of substances with
sedative effects (legal substances only) with 244 individuals who
were taken to hospital due to woundage of a traffic accident. For

each patient the prescription drugs within 3 months before the

accident were studied concerning: analgesics, both narcotic-drugs

and narcotic-type drugs, preparates containing anti-histamines,
sedative preparates, hypnotics and major tranquilizers

(neuroleptics). As a proof the use of these drugs by the whole

population was estimated in relation to age and sex. Within the
group of wounded a comparison was made between those who were
considered as causing the accident, passengers and one group
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where the cause or driving status was not clear. It was shown

that the studied preparates were about equally abundant in all
three groups (about 1/3). The number for the use of the studied
drugs were slightly higher than the numbers estimated for the

whole sex- and age-weighted population: the difference was
however very small and may be random. In other words there were

no clear signs of increasing risks resulting from the use of

drugs in this study. This is in line with the results of
Honkanen, but not with Skegg's, which the authors indicate may
be related to the small number (21 drivers who had been involved
in accidents) of drivers studied in Skegg's material, indicative
of random effects.

Terhune (1982) analyzed blood-samples of 497 drivers, wounded in
traffic accidents in Rochester, New York State. With 25% of the
patients alcohol concentrations of more than 1 per mill were

found, THC (cannabis) was found with 10% and tranqilizers with
8%. With 38% either alcohol, drugs, or both were found.

Culpability rates were also studied: 74% of the drivers strongly

affected by alcohol were found solely to be responsible for the

accident. The corresponding number for THC (this drug only) was

53% and for tranguilizers (only) 22%, compared with 34% with
alcohol- or drug-free.

Nelson et al (1986) have studied correlations between use of
medicines and psychotic disorder, psychotic distress and

accidents to women. 654 women who were considered culpable of

traffic accidents were compared with a reference group. An
increased risk of causing a traffic accident was shown to be

strongly related to psychotic disorder and for middle-aged women

(not that strongly correlated as for psychotic disorder) un-

treated psychotic distress. Drug-treated psychotic distress did
not appear as a significant risk-factor. A plausible explanation
to the latter results is that the drug-treatment had positive

effects. -

Dogoloff (1981) refers to some studies from the seventies on
marihuana and its role in the traffic. He opens with a statement

that according to information available, 60% of the high school
seniors have tried this drug, and more than 10% use it daily when
they are examined at the high school. In a study in the Boston-
area it was shown that 16% of the drivers killed in traffic
accidents had measurable amounts of this drug in their body at
time of death, higher than compared with a reference group of

randomly selected drivers. In a study from Illinois 21% of
persons killed had this drug in their bodies (in addition most of
them had 0.25 -0.5 per mill of alcohol). In an English study this
drug was found in 9% of the bodies investigated. In Ontario
Canada 55% of alcohol was observed, 46% of drugs marihuana being

the most common, 70% of those who were positive on marihuana were

also positive on more than 1.5 per mill of alcohol.

Mason & Mc Bay (1984) studied 600 drivers who were killed in

single-accidents in Nort Carolina 1978-81. 79% showed presence of
alcohol, 86% of these more than 1 per mill. THC (Delta-9-
tetrahydrocannabinole) was present with 8% and metaqulone with 6%
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and barbiturics with 3%. In general the concentrations of drugs
were low. It was concluded that few could have been deteriorated
by drugs (most of them did however show a high BAC). Multiple
drug use was rare in the material studied.

Copeland (1984) analyzed presence of drugs with 284 teen-agers

killed in traffic accidents in one county of Florida 1978-82. 30%
of them were having alcohol in their bodies (10% more than 1 per
mill) and 17% with drugs of abuse, no kinds specified. A primary
cause of accident has been sought in every case: in 25% of the

cases the cause was considered to be careless or reckless

driving, with 7% affection by alcohol, and in 3% of the cases
drugs of abuse was considered as prime cause of the accident.

Williams et al (1985) analyzed data of 440 young male drivers,

killed in traffic accidents in California 1982-83. Alcohol was
found with 70% of the investigated, marihuana with 37% and
cocaine with 11%. The percentages of marihuana and cocaine are

sufficiently high to be considered as an important safety problem

by the authors. 24 other drugs were found much more rare (less

than 5% each). The drugs were most often found with together

alcohol ( 70%). It was also studied whether the driver was

considered as causing the accident. A correlation between
presence of alcohol was found, increasing with higher BAC. Such a
relation could however not be found for the presence of drugs,

and it could not be proved that marihuana contributes to the
origin of serious accidents.

Also Fortenberry et al (1986) studied drugs in fatal accidents.
Specimen of 1 158 drivers killed in traffic accidents 1980-84 in

Alabama were analyzed. 63% had alcohol in the blood and slightly
more than 5% had drugs in the blood (legal or illegal). Diazepam
was found with 2% of the tests. 17% showed traces of marihuana in

the urine.

3.3.3.2 Canada

Smart et al (1969) interviewed 30 drug abusers (the abused
substances were barbiturics, sedatives or stimulating preparates,
half the number of persons were also dependent of alcohol) in
Toronto concerning drug use, driving experiences and involvement
in traffic accidents during the last six years (1961-66). More
specificly they were queried on both alcohol- and drug-intake
within 12 hours before the accident, and after driving, and also
on several details of the accidents. The interviews were

supplemented with accident data from official sources. The

involvement in accidents was shown to be roughly doubled (1.9

times) compared to the estimated value (estimated value for a
corresponding part of the population).

Smart & Feijer (1976) sent questionnaires to 1 538 high school
students in Toronto, interrogating drug use and traffic

accidents. 15% of stated to have been involved in an accident
within the last year (3% related to alcohol and 2% related to

drugs). More than half the number of the queried persons had been
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combining alcohol and driving within the last year, for drugs
this was reported much more rare, 4%. Between 5% and 8% were

drug-users (alcohol not included). The drug-users reported more
accidents than the non-users (there was a significant difference

for tobacco, marihuana, opiates and hallucinogenes). Since the
part of persons involved in an accident when influenced was
compared with those who were not, the numbers obtained suggests
an increased risk with the use of LSD, stimulating preparates or
than with alcohol. No estimate of the traffic-work was made.

Cimbura et al (1980) estimated the presence of alcohol and drugs
with persons killed in traffic accidents (484 individuals).
Alcohol was present with slightly more than the half (55%),
alcohol only with 41%. Cannabis was the most common drug (12%).
44% of the cannabis users were less than 20 years and 35% between

20 and 24 years. Cannabis was present together with alcohol in

half the number of cases for those who were less than 20 years,

but this combination was dominating with the 20-24 years old.

Warren et al (1980) used the same data as in the Cimbura study,
but analyzed the results only for killed drivers (pedestrians not
included): information on 401 individuals was included in the
study. Alcohol was present with 57%, alcohol only with 43%, drugs
with 26%, drugs only 12%. In 31% of the investigated bodies there
were no alcohol or drugs. When the data were split on sex, the

following numbers were found: 60% presence of alcohol for men,

26% of drugs, forwomen 33% of alcohol and 30% of drugs. More

than 50% of the persons positive on drugs had also alcohol in the

blood. Only 17% of them had more than one drug in the body. Three

drugs were covering 2/3 of all the observations; cannabis (and
metabolites) with 12% of the killed people, salicyate with 6% and

diazepam/n-desmethyldiazepam with 3%. Other tranquilizers or
anti-depressives were present with 2.%, anti-histamines with 2%,
other illegal drugs with 2% and analgesics with 1.5 %. Warren et
al also conducted a culpability analysis. 73% of those who had

drugs in their body were considered as culpable to the accident,
(exactly the same as for the whole population), among the persons

affected by alcohol was 87%, and by those who did not have

alcohol or drugs in their bodies, 52%. These numbers were also
calculated for single preparates; for trangilizers/anti-
depressives 95% and for cannabis 88%, anti-histamines 77%,
salicylat 62%. When use of alcohol was verified increased
culpability index were observed for tranquilizers/anti-
depressives and for cannabis and slightly increased for anti-

histamines but not for salicylates: Alcohol 1.7, cannabis 1.7,

salicylat 1.0, tranquilizers/anti-depressives 1.8, and anti-
histamines 1.5.

Donelson (1986) studied presence of cannabis and alcohol with

more than 1100 drivers and pedestrians who were killed in traffic

accidents during the years 1982-84 in Ontario. Alcohol was found

in 57% of the drivers and with 53% of the pedestrians. Cannabis

was found with 11% of the drivers and with 8% of the pedestrians.
The author concludes that the use of cannabis has increased

slightly since 1979.
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Mayhew et al (1986) analyzed data for the 192 motor-cycle drivers
involved in the accidents of the Donaldson study. 23% of the
investigated were THC-positive (compared with 9% of the car
drivers), 70% had a BAC of more than 1 per mill (54% of the car
drivers).

Simpson (et al, 1982; 1987) discusses the problem of alcohol and
drugs with young drivers. The author questions the statement that

the increased risk of accident with young drivers is a result of
inexperience both with alcohol and with driving (support for this
is missing as existing studies are concerned). Simpson proposes
another plausible hypothesis; the increased accident risk with

young drivers may be related to personal and social

Characteristics in a sub-group of these drivers: those who
possess a risky style of driving and who also are alcohol users

(one study is mentioned, according to this risk-taking is the
major reason of the increased accident risk with young drivers).

The effects of alcohol may enhance existing risky driving habits
(e.g, speeding). This reasoning is also applied on the drug-
problem. He summarizes stating that one simply do not know why

young drivers show higher accident risks than other groups.

Simpson summarizes also some results from other studies on drugs

and young people in the traffic; simultaneous use of more than

drug is not common with young people being killed or wounded in
traffic accidents. Marihuana on its own is on the other hand
common, very often this drug is used together with alcohol.

Alcohol is however more common than drugs. ^

3.3.4 Australia and New Zealand

Vine & Watson (1982) made a study of 425 persons who were killed
in traffic accidents during the years 1980-82. Drugs were found
in 10% of the bodies investigated, alcohol in 51%. Alcohol + drug
in 4%, only drug in 6%. Alcohol was found in 23% of the women and

56% of the men, drugs in 10% of the men and in 7% of the women.
Diazepam was the most common sinlge drug and was found in 3% of
the samples (1/3 of all the samples with drug), other drugs were
rare, no single drug appeared more frequent than in 1% of the

cases (cannabis was not analyzed for). Only in 4 cases (1%) there
was more than one drug, all in therapeutic doses. The results are

similar to those of Cinburra (1980) for Canadian data.

Hendtlass published a report (1983) on results from comparative
studies of Northern Ireland and Victoria, Australia on volontary
reported use of alcohol and drugs by drivers. The data were

collected in connection to random breath tests of a great number
of drivers. In Melbourne the following numbers were observed on

the presence of alcohol and drugs: 5% alcohol, 8% medicines, 13%

both alcohol and medicine. In the rural parts of Victoria the

numbers were significantly smaller: 2%, 3% and 4% respectively.

In the Belfast-area the numbers 2%, 6% and 8% were noted.

Hendtlass (1985, 1986) also made a greater study of persons

killed in traffic accidents in Melbourne 1980-82, (733). 42% of
them showed presence of alcohol, 66% of different drugs
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(coffeine, nicotine were exempted). The different kinds of drugs
are not presented. The culpability of the accidents was also
studied. It was shown that the presence of alcohol was related to

the liability coroners, but not drugs. When alcohol and drugs

were found together, it seemed that the drugs lead to an

increased probability of being considered as culpable of the
accident.

Perl, et al (1986) used data from volontary reports on drug use

from 30 000 drivers who had been breath tested in New South
Wales, 1980-81. In addition the reason of testing the person was

noted (a. caused an accident, b. involved but not cause to the
accident, c. low attention, aggressiva or risky driving, d.
speeding, e. other causes). A comparison was made between all the

drug users and a reference group of non-users (matching on age,

sex, locality was working well). About 28% had an illegal BAC.
Drugs were reported with 5%. Drugs sold on prescription were
responsible for the major part (85%) of the reported drug cases,
illegal drugs were reported with only 6 persons, i.e a very small

number (no information is given for 14% of the cases). 60% of the
drug users had an illegal BAC, compared with 27% of the reference

group. No information on losses is given. On the distribution of
different drugs it was observed that CNS (Central-Nerve-System)

drugs were reported in 17% (minor tranquilizers included), anti-
biotics by 15%, cardio-vascular drugs by 12%, drugs against
asthma by 11%. Other types of preparates were reportedmore

sparsely. It is concluded there is a strong lack of reporting as
illegal drugs is concerned, but even for therapeutic drugs in
some cases. Elderly drivers were to a greater extent drug users

than younger people. Young drivers did however use more of anti-
biotics and preparates against asthmatic trouble (inhalant type).
Minor tranguilizers were most common in the age-group of 25-44

years.

The reason for testing was either that the person had been
causing an accident, showed unattention, aggressiva or risky
driving, which lead to the conclusion of a correlation with the
use pharmaceutical drugs.

Mac Pherson et al (1984) studied medicines with alcohol with a
great number of drivers (more than 30 000) who were tested on BAC
(breath tests). They were comparing involvement in accidents and
volontary reporting on the use of drugs. Every person in the
study had a BAC of more than 0.5 per mill. Several drugs were
studied for. The BAC and age factors were considered in the

study. The study was considering only men (the number of women

was very small). It was concluded that number of individual drugs
and groups of drugs were correlated with an increased risk of

accident. Drugs included were diazepam, oxazepam, anti-

depressives, analgesics, (especially dextropropoxiphen) and anti-
diabetics. In general the correlation was best at low BACnumbers

(>0.5 per mill). It is stated that the results could equally be

an effect of the diseases or troubles treated for as an effect of

the preparates used, and that the persons could have had even

greater accident risks if not treated pharmacologically (exactly
the same point of view as of Skegg et al).
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McLinden (1987) studied analyzes of blood- and urinetests of 164
persons who were tested between 1983-85 in Western Australia
suspected for drunk driving, but where breath testing showed no
or only a small BAC. In 40% of the cases there was only one drug,

23% contained traces of a drug + alcohol. More than one drug (not

alcohol) was found with 30%, more than one drug with + alcohol
with 7% of the samples. Cannabis was the most common drug (56% of
the samples was positive), followed by benzodiazepines (49%,
oxazepam being the most common drug), morphine/codeine was found
in 16% of the samples (often probably as heroine-metabolites).
Barbiturics were found in 13%, and methadone in 9% of the
samples. Other drugs were rare.

3.3.4.3 New Zealand

Cairns & McCallum (1982) discuss cannabis and driving in New
Zealand. The authors note that according to an investigation from
the seventies some 30% of the university-students in Auckland
were cannabis-users. Studies where blood- concentrations with
accident drivers and reference drivers are missing. Refering to a
study by Glauz & Blackburn (1975), where traces of cannabis on
fingers of killed drivers were analyzed for and compared with a

reference group of drivers (sampled from a normal-population) it

was found that the presence of cannabis was correlated to an

increased risk of about 3.5 times. An increased risk is also
reported for stimulating substances and anti-histamines. For
tranquilizers the results were pointing to an increased risk of
50%.

Bailey (1984,1986) made investigations on persons wounded or
killed in traffic accident in New Zealand, taken to Waikiki
Hospital in the beginning of the eighties. It was analyzed for

cannabis and it was found that 6% of the 25-44 years old had this
drug in their bodies, while this was very rare with persons older
than 45 years. It was more common with men (7%) than with women

(4%). A great part of the cannabis-users were heavy drinkers (25%
of them had a BAC >1.3 per mill, this combination was most common
with the 20-24 year old people. As preparates sold on

prescription is concerned, it appeared that only one person had a

higher concentration than a therapeutical dose.

Bailey (1987) made a special study of young drivers, wounded or

killed in traffic accidents (1 572 persons). The study included
cannabis and medical preparates (prescription drugs). Cannabis
was found in the blood with a good 8% of those 24 years or

younger, with 6% of the 15-19 years and with 11% of the 20-24

years old. Prescription drugs (which may affectthe ability of
driving) was found with 6% of the 15-19 years old, 4% of the 20-

24 years and with 14% of those more than 24 years old.

Conclusion: Cannabis may be a problem with younger persons, while

prescripted drugs are probably not a problem with these young

people.
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3.3.5 Africa

Asogwa (1980) reports on a study in Nigeria on drivers and
passengers involved in traffic accidents. The data are probably
collected as volontary reports on alcohol- and drug use at the

time of accident. 12% stated to have had cola nut (psycho-

stimulating), 1.5% had been smoking cannabis, while 8% stated to
have been drinking alcohol prior to the accident.

3.4 Reviews

Milner (1972) presents some older studies on drugs and traffic. A
German study (Wagner, 1962) in refered to where 11% of 2 060

drivers with significant EAC-levels had been taking a drug with
in the 24 hours. According to a Californian study, (Drive, 1969)
it was found that 13% of 772 persons killed in single-accidents
had been taking barbiturics, tranqulizers etc. In another
Californian study, (Finkle et al, 1968), it was found that 21% of
3 409 drivers was arrested for drunk driving during 1966, had

been taking a drug "a short time before being arrested".

Mac Pherson (1980) summarizes the more extensive reports

published after 1966 on drivers drug use. Most of them are from
the US. According to these there were drugs in analysable amounts

in the blood or urine with between 7% and 76% persons killed in
traffic accents where the driver was killed. In"a random
selection of drivers from the end of the sixties the presence of
drugs had been noted with 14% (in blood and urine).

A couple of Australian studies (DUI drivers): 25% and 14%
respectively of the queried persons stated intake of drugs during

the last 24 hours.

Bauer (1984) discusses correlation between traffic accidents and
the use of minor tranguilizers. The results of a study made in

California 1967 is refered to. According to this 10% of the 722
death-drivers had a drug in the body; benzodiazepines and

barbiturics were the most common drugs. 70% of these had a BAC 1

per mill. Garriott et al (1977) analyzed body fluids of killed
drivers in Dallas 1974-75; with 10% of the men diazepam or its
metabolites were found. Alcohol was found with more than the half

of the users of these preparates. Since a reference group is

missing it is not possible to estimate risk levels. The use of

drugs however seems to show roughly the same pattern as for the
people as a whole.

Case-control studies have been made, showing a correlation
between accident risk and the use of drugs. The study of Honkanen
was however criticised, since the reference group was younger and

to a greater extent than the accident group contained women,
further the use of alcohol was not studied. Considering this, the
results of Honkanen represent no evidence of a causal correlation

between the use of drug and traffic accidents. Skeggs study was

also citicised, both depending on the lack of analyze for alcohol
and on whether the people having purchased the prescribed

medicines really had taken it before the accident. Bauer noted
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also that it is not clear whether the results of these studies
can be related to the use of drugs: they could equally reflect

the background problems of the patients which they were treated
for. In connection to this, Bauer refers to a study of persons
discharged from mental hospitals in the USA, who show a higher
accident rate than a reference group of persons (Eelkema et al

1970). Similar results have been found in Denmark (Kastrup et al,_
1978). Persons subject to a high level of aggression or agony
have also been shown to have an increased level of accidents
(Shaw & Sichel, 1971). The conclusion of Bauer is that the
correlation found between use of sedative preparates and accident
risk could equally be the result of an increased use of alcohol

or the higher level of agony with the users of sedative
medicines.

Linnoila & Seppâla (1985) discuss anti-depressives and driving.
The authors claim there are no epidiologic studies that show
greater accident risks than expected with users of anti-

depressive preparates.

Chesher (1985) study literature on analgesics and accidents.

There are several types of analgesics. one is intended for

treating light pains and fevers (aspirin): these are used by more
than 10% of the drivers according to Finkle in the sixties. For
this type of drug there is no sign of increased accident risk.
Other types of analgesics, drugs used as treatment for arthritis,

have side-effects like dizziness and confusiong These preparates
were used by 1% according to Finkle. According to data from_
Australia (MacPherson, 1983) the use was 3%. Attempts have been

made to calculate accident risks for analgesics of morphine-type,

but the results are contradicting. Thus, Crancer & Quiring (1968)

and Babst et al (1970) found that the use of these drugs was

related to an increased rate of accident compared to a reference

group. Babst et al (1973) and Blomberg & Preusser (1974) did
however not find any differences. Epidemiological data suggests
that the number of users is small and that these types of drugs

probably not are a great problem in traffic safety. Alcohol and

sedative/hypnotic preparates are probably a much greater problem.

The interaction of narcotics-alcohol is probably significant
(this conclusion is based only on pharmacological data).

Landauer (1986) discusses the role of benzodiazepines in the
traffic and surveys the literature mainly on diazepam, both
experimental and epidemiological studies. As the latter are
concerned the author presents some studies shortly. In addition
to those mentioned above (studies of Skegg et al, Honkanen et al,
Warren et al, Krantz & Wennerberg, Vine & Watson, MacPherson et

al, Williams et al) two American studies are added and one from
New Zealand. Woodhouse (1975) analyzed body fluids of 719 drivers
who were killed in traffic accidents and found

chlorinediazepoxide in only two drivers and diazepam in only one

driver. Blackburn & Woodhouse (1977) analyzed specimen of 500

drivers killed in traffic accidents who were killed 1974-76. A
reference group of drivers (1 196 persons) who were randomly

selected at roughly the same place as that of the accident. The
day and time of the day were also checked for. From these data it
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was concluded that the risk of accident with the users of
sedatives/hypnotics was roughly twice as that of the reference
group. Landauer remarked however that the results on

benzodiazepines, barbiturics and meprobamate are mixed. There is
also uncertainties on the reliability of the toxicological
methods used in the study. Missen et al (1978) reports on data

from New Zealand on the presence of diazepam with persons killed
in accidents. In killed wounded (1 000) detectable amounts were
found in 2%, while in killed drivers (370) this drug was found in
1%.

Landauer summarizes that persons using diazepam seem to be over-

represented in accidents. His opinion is, however, that it is not
possible to decide if this is related to effects of the preparate
or if the reason is to be sought in the state for which treatment
is made. Silverstone (1988) dicusses psychriatic diseases and
their treatment as seen from a traffic safety perspective. The

author presents shortly the results from other studies on this

subject. They indicate that some psychiatric diseases or

disturbances may be related to increased accident rate. In

addition to those mentioned by Bauer (see above) an investigation
by Crancer & Quiring from 1969 is refered to where patients with

psycho-neurotic disturbances are shown to have 50% more accidents

than a reference group. The role of medicines is discussed, and

the author assumes (however without presenting any data) that
drivers may be more dangerous when they feel strong agony than

when they feel relaxed (after taking sedativesh.

4. COMMENTS

Data on the presence of drugs in traffic are available from many

parts of the world, (unfortunately, often rather not very

actual), both from the flow of traffic and especially from
accidents. A high abundance in the flow of traffic is suspected
to have negative aspects as traffic safety is concerned, and may

be indicative of a serious problem. Such data do, however, tell

very little on accident risks; to calculate on that one has to

study the presence in accidents. Only that data are however not

satisfactory, but to make anlayses it is necessary to relate the
accident rate to the presence in a reference group and study if a

bias in accidents exists or not. An alternative method used is to
Study correlations between culpability and the use of drugs.

In this report the results of some 15 studies are presented,

where the presence of drugs with persons involved in traffic
accidents with the presence of drugs with persons not involved

in accidents. In some of the studies results are shown which
indicate an increased risk related to the use of certain
preparates, especially sedatives and cannabis. A general problem

in these studies was however to create suitable reference groups.

Often a random selection of the population has been used,

completely inadequate if one is to conclude on the risks with
certain preparates. By that method it is only possible to
conclude whether the drug users are more suceptible to accidents

than people in general. To estimate on how drugs influence on the
risk of accidents one has to correlate with a great number of co-
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operating factors related to the accident rate like, age, sex,

driving experience, traffic work, socio-economical status,
affection by alcohol. Only then the effect related to the use of
drugs can be isolated from other factors. Even the study by Skegg
et al, often refered as a very good study, is satisfactory on the
check-problem. Thus, a check of alcohol affection and traffic-

work is missing there. Further, it is not possible to separate
effects of drugs from any effects of the underlying disease or

the complaints treated for, a generally severe verification
problem in epidemiologic investigations. Similar verification
problems can be assumed to be present also concerning illegal

preparates.

The interpretation of the importance of drugs is also obstructed

by the common appearance together with alcohol.

Another very great problem with the epidemiological studies is
the insufficient amount of data. The accident data which are the
basis of the results are thus generally small. Skegg used a great

material of 43 000 patients. In this group only a small number

(57 persons) were killed or wounded by the time of the
investigation. The estimation of the risk with minor
tranquilizers was based on only 5 accidents with the drug users!

Although, the study was extensive, consequently the results are

very uncertain. To conclude on risks concerning certain drugs
with a reasonable certainty one has to use very great numbers of

data, gathered during long time. i

About the problems refered to conclusions on risks with drug
based on epidemilogical data, it is clear that such studies
should be supplemented by experimental studies, where several

persons are using controlled doses of drugs. Obviously, there are
problems even with this method, the generalization problem may be
the greatest. A promising development is the advent of advanced
driving simulators, where results of good validity on drug

effects in different traffic scenarios probably can be reached. A
great advantage of vital importance with the experimental method
is that it is possible to isolate exactly that factor (the drug
in this case) that is subject for the study, by controlling the
other factors. In that way it is possible to reach reliable
results on causal factors, difficult in non-experimental studies.

It is also possible to gather a sufficient number of data to
conclude safely. Further, one do not have to await a great number

of accidents to occur, necessary for a meaningful epidemiological

study.

For information on experimental results it is refered to surveys

on the subject by, e.g, Drugs & Driving (1986), Medicines and
road traffic safety (1988), Landauer (1986), Smiley & Brookhuis
(1987) or proceedings of international conferences on alcohol,

drugs and road traffic safety, (e.g, Alcohol, drugs and traffic
safety -T86).
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