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1. Sipnificance, nature and extent of the problem

Traffiec aceldents do not usually have a single cause. Each accident is likely
to have several causative factors and these factors vary in their impact on traffic
accidents. Personal factors are amongst the fundamental reasons for accidents and
some workers estimate that 80-90 per cent. of accidents are due to them.l Humarn
performance has to be at its highest level to ensure safe driving. Tts impairment
by drugs may be a significant element in the causation of traffic accidents. This
study is limited to a survey of those effects of psychoactive drugs, whether medically
indicated or abused, which have been shown to, or can be expected to, impair a motor-

vehlele driver's performance.

The effects of intermationally controlled drugs (opium, its alkaloids and
synthetic substances with morphine-like effects, cannabls and cocaine) in this res-

pect are well known.l’e’}'4’5’6

They include drowsiness, sedation or exeitatlion, a
feeling of well-being, difficulty in concentrating with a rapid flow of uncontrolled
thought, visual disturbances, and effects on sensory function and reaction time,
Ouviously, gersons under the influence of these drugs should not drive motor

Ts

vehieles, Therefore, this repert will deal only with sedatives, tranquiliizers

and stimulants,

At flrst glanee the subgeet of the influenee of psychoactive drugs on driving
performance eppeers to be simple end elear—eut. However, when studying the matter
more closely it soon becomes evident that most literature on this subject has few
statistics to back up the supposition presented. The rate of traffic aceldents has
increased considerably during the past 10 years and continues to grow steadily. It
is becoming one of the leading causes of death and it is considered now to be a major
publie health problem in many countries of the world. In the United Kingdom, for
example, an average of 20 people are killed in traffic accidents and 250 persons are

9 In the United States of Ameriealo traffic accidents

seriously injured every day.
killed %7 000 people in 1958, and injured 1 350 000, according to the National Safety
Couneil. It has been predicted that one person in every 10 in the United States

will be injured or killed in a motor-vehicle accident within the next four years.

°
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In the Federal Republlc of Germanyll in 1936 there were 153 OOO car aceidents with
107 578 1nJured or killed in traffic accidents, while in 1959 there were 804 915,
traffic aceidents with 404 262 persons injured and 13 556 killed. In France the

rate of traffic aceidents is zlso inereaalng. In 1950 7 7 per 100 000 inhabitants
ware killed in traffic accoldents whlle in 1960 the rate had inereased to 17.9 per

100 000 inhabitants. In other countries, particularly those whifch have ‘become
highly motorized, considerable inereases in’ the rate of death have also been recorded.
The mortality and morbidity from road traffic: accidents assume greéater importance as 1
the ccuntry beeomes more highly develqped. - At an, average there are at least 100 |,
sericus anuriES for svery. death. from motor-vehiele. -aceidents. Agecording te a recent -
report from the Road Resaarch Laboratory, the slaughter and maiming in- Great Britain

are greatest among young adult persons and ‘the older teenage group who, have Just .
 begun, or are about to bEEln, their lifetime of productive WQrk for the ccuntry‘,l Car §

In recent years the medical use and abuse.of psychoactive.drugs has bedome a
problem of inereasing concern. - - The World Health Organization Expert Committee on
Addictinn—Producing Druga is keeping a continuoua watch on apuse of such sedative and
stimulant agents and drew attEntion repeatedly to th& steadily inereasing abuse.of
these drugs in varioua parts of thé world, and recommended that counter-measures bha .
taken by governments on the naticnal level of control. 12 This abuse 1$ also under
surveiliance by the United Nations Comm1ssion cf Narcotio Drugs Which passed 59veral
resolutlons recommending governments to prov1de effective measures of control to o

prevent and curb susH ‘abuse. 15

The Unlted Kingdom Interdepartmental Commltteel% estlmated that the total
quantitles of barblturates preseribed Ty general practitloners 1n the nationel health
service had ineressed from 81 000 1b. in 1953 to 162 000 1b. in 1959, and that psycho-
active ‘and- anﬁlgésid drugs prescrlbed under the national health serviee in 1957 and
1958 amovnted 5 aﬁemflfth of all drugs preacribed o It was also found that over the
past few years preparations of barblturates constituted abOut seven per cent. and of )
non-barblturate hypnotics 2 5—3 per cent. of all prescrlptlons 1ssuad. ‘ Amphetaminealhﬂk
were found to aeeount for approxlmately o 5 per cent. of the total in 1959, that is,
fivemand-a-half miliion Drescrlptions for émphetamine stimulanta out of 214 milllon |

preseriptions.
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From Defimark > it was reported that 80 000 males and over 7O ODO females had used

hypnotics in the course of one month,

in Norway16 the annual consumption of barbiturates increased from 3.4 tons

(equivalent to 100 000 tablets of about 0.1 g per day) in 1950 to five tons in 1956.

In Switzerlandl7 about 150 million tablets of analgesic preparations were
consumed in 1955 and meany of these tablets contained barbiturates. This would repre-

sent an average of 30 tablets per person annually.

In the United States of America at least 700 000 pounds of barbituratés have been
produced each year since 1954. In 1960 the figure was 852 OOD'pounds, which it has
been estimated would provide enough raw material to make approximately six billion one-
grain barbiturate capsules or tablets, br about 33 for every man, woman and child in
the United Stsates of America. In a recent hearing pefore & Senate Sub-Committee, it
was noted that -in 1961 Ameriecans ingested 1 400 000 pounds of 1-.1*&11{;;1.1:1.l;T.izer"s.L.1"8 It
was estimated that one In every seven Americans takes these mood pills.

The fact that information on other countries and on other psychoactive drugs i5"

not ineluded does not indieate that they may not have a problem of inecreased consumptionn

and abuse of these drugs.'

In any road accident a variety of causative factors is usually Involved, These
factors vary also in magnitude, A_report of the American Medical As;aciationlo
aemphasized that human factors overshadow all other factors iﬁ_the‘production of traff;c‘
accidents. This study is concerned with the possible detrimental effects of psyeho-
active drugs on the hehavieur and the peraonality of the driver which consequently
affect his ability, skill and performance.

| In studylng the epidemiological factors of motor—vehicle accidents mich attention
has been given to the effects of alcohol on the driving performance, while little or
no attention has beén given to the detériorating effects of psychoaetive drugs. These
drugs have aﬁ affect on behaviour and judgement és well as on the sensory and motor
systems. Nowadays'more and more psychoactive dfugsaare beling taken;whieh can be
roughlv grQuped into seﬁatives, stimdants and énalgesicg., As shown above these drugs
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are being used and abused at a steadily increasing rate, but it is often not realirzed
that psychoactive drugss may impair certain abilities ineluding that of driving a motor
vehicle. Specific statistical data on road accidents caused by the consumption of
these drugs are as a rule not available, but there is enough evidence of the harmful
effects of those p3ychoactive drugs on those common bul complex actions which most
people engage in as part of their daily aotivities, that is to say, driving motor
vehicles, Such information eould-be obtained from general. observations of the pharma-
cological effects of these drugs:.and from subjective reporis as wall as from
experirental studies both on animals and huhan beings. . The question of how alaechol
may interfere with those effects deserves: paithienlar. attention..

2. Faotors modifying tho offeots of poyohoaotive &rugs on driving performance

..r . -‘\- HE g n
The varlous r95pqnses of normal Subgeots to psychoaotlve drugs are Well known,
but they might yaxy grea?ly with different personalities and baokgrounds.‘ It has

19 20, 21 bg that the psyohopharmacolosioal effeoto of a drug

been emphasizad repeatedly
are not entirely = funotion of the drug g pharmacologioal properties The psychology
of the subject, his reaot1v1ty and thm ﬁituatmon ST whioh a—drug is administered are
important-determinants wiidts offoof&;*- Although: speeiall features may be attached to

a certain. peyvehoroctive drog,nit.may be over-simplification to spedk of drug-specifie
patterps )t Eikperience suggests that the same drug in the samo'dooeninsthe same subject
may produce very different effects according to the personal and ootivational-situationa
in which the drug ia‘givoo., In addition to this, some persons sexperience gnusual
reactions to drugs that ordinasrily do not_proﬂgoe.disabling symptoms. These mmusual
reactions,. allergic or otherwise, may lmpalr aonsory‘mon;alﬁop;physioai funetion,

making it.wmsafe to drive.

Mhe degyée'of?impairment'varios ooﬁaiderably‘dobending on several factorz such as
the type of drug taken, dose of’ tho drug, the duration of being under the influenae. of
the drug, the mental state of the person and the clrcumstances. -Thorefore the. respon-
55 by a subjeet to any drug are influenoed in many WaYS.. . Although the Qifect effects
of these drugs on the normal skills can be tested io. some extent by a variety of
laboratory tests, other effects, e.g. the impairment of. interpersonal relationships, are
diffiewlt to fest and haﬁe ‘hardly been studied at all, Under the‘influenco of and
during recovery from, thESE drugs, for example. chlordiazopoxide, meontrolied aggres-

2
siveness has beon reported to oceour. ?

Sl
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The combination of several paychoactive druzs should always be'appraached with
caution as unusual syndromes such as drowsiness and unsteadiness of motor performarcs
have been reported. @ite a few of the currently used psychoactive drugs ate really
not fully tested and investigated before their release for general use, and althouzh
a number of them are restricted to be used only on medical prescription, many medical
doctors are actually not fully aware of their dangerous effects on behaviour and
zensory and motor aetivitles. The problems of abuse and self-medication with these
drugs make it difficult to establish their role in the causation of accidents.

Under the effect of mood changes, hallucinations and over-confidence produced by such
substances people are more apt to deny the use of any drugs and unfortunately it
might well be in this group where self-administration 13 practlsed that the more
wstable individual with resuliing drug-induced mood change might be found.

5. Effects of psychoactive drugs on driving performance

To what extent medically indicated use, self-medieation and abuse of psoyho-
active drugs can affect driving capacity iz Just beginming to come to light. Thera
1s general consensus that great caution should be exercised in preseribing these

drugs for cSl::"iv:a-:::*s\,21’L

Gross disturbances of motor co-ordination by psychoactive drugs were noted
lang ago by Flourens in 1842 25 who studled such effects on standing and walking.
Goldberg26 studied various hypnoties and tranguillizers as well as analgesics and
antihistamines, and demonstrated théir impairing standing steadiness. Azchan
et al.27 reported that many psychoactive drugs could elicit abnormal nystagmus or

interfere in some other way with vestibular mechanisms.

Burner et al.28 gtudied in healthy., rested young individuals the influence of
reychoactive drugs oﬁ rerformance with rezard to driving motor vehicles. Some
peEychoactive drugs Wﬁich ghow favourable results in bed-ridden patients were even in
small doses capable of impairing in out-patients the capacity of meeting with the
demands of road traffia. They also found that temporary indisposition, age. ;llpess
and stress ave contributing factors towards such incapacity. They cancluded ﬁhat )
even low doses of these drugs might induce total loss of traffic ability,.and




" WHO/ P/ 12865
page 7

recommended. that all new psychoactive drugs should be speclally tested with regard to
their efféet on the ability.to drive and should be labelled "suitable” or "not
suitable" for traffic -partieipants in the Therapeutically active dose preseribed, and
further that regulations considered self-evident in the case qf_alqphol shouid be made
compulsory for psychoactive drugs too.

A study has been made in Gefmanyag on 2060 traffic participants under the
influence of alecohol. All were meédically examined and questioned on drugs taken
within 2% hours preceding the offence and 1l per cent. apswered affirmatively. Of
these, 50 per cent. had been taking mild analgesices, about 10 per cent. sedatives, and
three per cent. hypnotic drugs. Among the individuals who admitted to the use of
sedatives in addition to alechol the percentage of accidents was found increased by

TT per cent.

The considérable incréase in traffic accidents and the wide use of psychoactive
drugs assuining alarming proportions in France, the Asademy of Medicine was requested
by the Ministry of Health to study this matter. A government commis$ion on traffic
acceidents and a number of physiciansjo étudied the problem and théy recomnmended thatb
the drivers of mobtor vehicles must always be in the best of physical and psychical
states. Sinece some psychpactive drugs such as stimilants, sedatives and tranquil-
lizers were capable of altering the behaviour and alertness of the driver and
affeeting his driving skill, it was recomvended that.a public educational campalgn
against the.abuse and self-medication of these drugs be. undertaken, similar to. that
taken against the immoderate consumption of aleohol while driving motor vehicles.

Tn two. recent announcements the Aeademy of Medieine in France requested that doetors
be very careful in preseribing psychoactive drugs and warn thelr patients against
driving during the period of drug-taking. In France about 60 000 persons were
estimated to 1eavglggy9ﬁ@atric hqspitals‘gnd ;nstitutions each year who are on main-

tenance doses of various psychgaetive_d:ugs,‘and mahy of whom drive cars.

' 51

Recently the Committee on Public Health of the New York Academy of‘MediqinE;
recommerided that. persons should not drive under the influence of drugs such as
barbituratesy tranquillizers and amphetamines in doses that may produce mental

confusion or drowsiness,
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The British Ministry of Aviation has issued a warning to the staff of
commerciai aeroplanes, especially the pilots, that various medicines may impair
thelyr performance. Pilots are urged not to take any drugs before or during a
flight unless they lnow how the medication affects them, The 1ist includes amphe-
tamines, antihistamines, antibiotics and tranquillizers. The circular states that
fear 1s an effective stimulant end that tranquillizers and sedatives which reduce

this reaction can lead to serious aircraft accidents.152

In the following, the most common types of psychoactive drugs will be discussed

separately in relation to road accidents.
3.1 Bedatives

%.1.1 Barbiturates and allied substances

Sedative drugs are depressants of the central nervous system and are abused in
varioué‘ways, 2.8, to obtain euphoric effects, to reinforce the effect of alecohol,
as an antidote for siimulants of the central nervous system (amphetamines), or for

suicidal purposes.

The elinical symptoms of chronic barbiturate intoxieation are quite aimilaf to
those of aleohol intoxleation, i.e. difficulty in thinking, impairment of ego
convrol emotional instability, over-sedation, euphoria, impairment of higher
intelleutual functions, poor judgement, motor incoordination (leading to falls,
injuries), aceidents, and confusionel psychosis, Sedatives of barbiturate and.
other chemlecal types can cause drug dependence (addiction);§3’34’55 The pattern of
addiction to them resembles that of‘alcoholism and the symptoms of withdrawal
equally so, The extent of the medical use and abuse of sedatives'ia progressively

'
increasing.iﬁ’J?

38

Loomis & West”™ in their study on the effects of barbiturates on the simulated
driving performance of human volunteers . reported that 100 mg of secobarbltal
produced impairment of funetion at least as great as that produced by alcohpl when
the biaod alcohol concentration was 150 mg per cent. noting that in the United
Kingdom 2 blood alechol level of 50 mg per cent. was donsidered sufficlent to cause

impairment of performance and unfitness of driving a motor vehicle.
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The Committes on "Medieal Aspents of Automobile Injuries and Death" of the.

39 stated that, hypnotlcs (barbiturates and other aedatives)

American Medical Associ&tion
are not only depresaants of central nervous, activity, producing drawsiness and sleep,
but may also preduce mator and Sensory. changes, and that there is no, doubt that small
doses of some of Theae drugs, quletenlng a hlghlv exnited and jittery patient, may
actually temporarlly lmprove his der*ﬂE ability. They recommended that, as a baribi-
turate &ddlct is deflnitely 1ncapablc of uafe dv1v1ngJ‘any patient receiv1ng

barbituraﬁes should be adv1¢ed not to drive a mﬂtor vehlcle.

. Bmith & BaEchargg‘iﬂ their double-blind study-on the effects of barbiturate on
skilled performances found that 100. mg of "secabaroital. per 70 kg of body-weight can
under certain circunstances produce & profound- distortion ih judgement and coneluded
that this 15‘partlcularlyrimpcrtant in regard to road:safety. ¥ornetsky et al., 41,
administering secobarbital’ in 100~ and 200-mg doses .and placebo to 18 healthy volun-
teers on 2 double-blind basis 5 reported "hangover" effects and significant impairment. .
of .the subjects' performsnee in various: psychologic tests.

 Mirsky et‘al;;43 administering 200 mg of Secobarbital odium Pl placebo Aduble~

plind to 12 nowial’ individuals, concluded that the drug, dlqturblng the subcortlcal '
activating system, will produce 1mpairment 1R the cdhilnuous performance test, -
Kornetsky & Humphries43 worked with 12 normal volunteers receiving. 100 and 200 mg of .-
secobarbita;;and_ghlprppomazine respectively as well a3, placebo using a variety of
psychologic tests.  In a test rglﬁ?g@ %o intei;ggﬁqgl‘funetiqgingﬂ 200 mg of seco-

barbital had & greater effect thau chiorpromazin: in Ve same GOBage.
T R T _ b

‘Legge:&‘steinbEng4‘adminiStered“ﬁo volinteer medleal students eyoelobidrbitone
200 mg and amphetamine 15 mg in single doses.and’a mixture of both in the same dosage
under doublesblind and placebo’ eonditions:: Cyelobarbltohe had the most marked effect
on simple skill‘perfarmance and it made efficiency as measired In three.tests consis-
tently worse. Tﬁé'miiiﬁre-produced a pattern of:effects which differed: from that
produced by either dyug separately; it impaired the efficlency, of simple wotor snd
mental zasks_much legﬁ,than did theubarbiturate_alone,Mand i#ﬂpngdqggd subjective. .
elation in meny more Eubaects than elther drug aeparately. “Thenstudy‘qf Nowlis &
Nowlis45 suggesta that after administratlon of a mixture of barbiturate and amphetamine
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their subjects félt somewhat more expansive and elated or uninhibited than with
émphétaminE‘alone.' Tazentta et al.46 and Lati9547 reported that on administering a
mixture of barbiturate and amphetamine to pormal humar volunteers the subjective
effects were elation, soeisbility and overwconfidence, and results of effieciency of
performance tests variable. Evrard48 studied the effects of barbiturate on the
performance of aeroplane pilots and recommended that barbiturates should not be pres.
cribed for pilots during their flying time, and that if they mast be prescribed the - -
pilot should be exempted from his flying duty during the period of taking the drug &nd
a period of at least 24 to 48 hours should elapse after the administration of the last
dose before duty,.and that this should equally apply to drivers of motor vehicles,

The capacity for partieipating in traffic iz considered impaired for a period of 2L
hours follewing ambulatory short narecoszisz with thiobarbiturates.ug . Melander50 studied
the effects of 400 mg of amobarbital and placebo in a simlated automobile driving
‘test; amobarbital did depress driving skills. BenJamin_et‘al,5; showed that 10 mg of
phenobarbital and 10 mg of prochlorperazine decreased the performance of human volun-
teera in tests involving muscular co-ordinatiqn and exercise.“ Goodnow et a.l.52 in a
study on pEntpbarbitané in loonmg‘dosas reported that they caused miid impairment of

manual skills. - 500 mg of meth&lpentynol had similar effect3;53

3.1.2 Tranquillizing agents

The consumption of this group of psychoactive drugs is increasing, both uwider
medical control and by way of self-medication or abuse. 'ThHe apparently prevalent
notion that all apxiety is undesirable and the amount of publicity given them by -
manufactirers cause further increases in their use. Thousands of individuals take
these drugs as out-patients on an ampulatory basls and very many individuals use these
drugs 1n maintenance doses after being discharged from psychiatric institutions. .

In addition there is the progressive inerease In the abuse of these drugs, some of

4 6 a
which are reported to cause physical and psychic dependence.5 235420, 57

Tranquillizers, although very diverse in their chemical characteristics, produce
a5 prineipal pharmacological effect depression of the central nervous system and hence

sedation and sleep like the barbiturate Zroup. Their various psycho=-pharmacological

®
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effects are llkely to impair human capacity with regard to driving motor vehicles.
Such drugs. can induce mood changes-2mnd affect behaviour, the sensory organs, parti-
cularly vision and motor co-ordinaticn and, hence, readtion-tiﬁe;"”Manr elinical

and experimental studies have been made on the impairment of driving performance by

tranquillizers.

Ioomis & IrJ'ee'l:,‘_:"8 studied meprobamate, chlorpromazine and phenaglycodol for their
effects on certain motor, sensory and psychomotor functions ef‘nermel'Sthects, using
& simulated automobile driving apparatus and double~blind procedure. The First dose
of 400 mg of meprobamate had a tendeney to impair funetions during the first hour and
decreased the performance significantly two houvs later. The eeeond"dese;‘however,
lmpaired functions significantly alveady after one hour. Chlorpromazine 50 mg
produced a significant decreaze in performance with a delayed onset of action.
Neither placebo nor phenaglycodol produced a significant effect on the performance in
the driving test,

The'aﬁihdre58 investigated the effects of ethyl aleonol on simulated driving
performance in the same subjects and the driving performance was eignificantly lower
when the blood aleohol eoneentratlon wag 50 mg per eent The 1mpe1rment of perforw
mance produced by chlerpromazine in the dose used approached that observed W1th a

-7 studied the effects of meprebamate_en

blood alechol of 70 mg per cent. Kornetsky
the performance of normal healthy subjects with a miltiple etimulue response
apparatus; 1600 mg of meprobamate gignificantly impaired motor eeﬂerdlnation and
reaction time, and 800-mg and 1600-mg doses significantly affected the learning rate.
Lemere60 reported that one of his cases had a ecar accident because of being "drunk"
after. self-administration of meprobamate with ensuing mental sluggishness and 3lowed
reflexes. Jonsson & Andereen61 studied the effeets of meprobamate,- énmyleamate and
placebo given on a double-blind basis using a battery of psychological tests;
meprobamate in'single doses of 1200 mg and 1800 mg signifieantly impaired performance
on the vigilance test, various visual mobtor dexterity tests and grip etrength' single
doses of 1800 mg of emylcamate had depressant effects similar to those of meprobamate.
Ideetrbm6 studied the effects of meprobamate on 20 healthy volurteers in a double-

blind technique with several psychomotor tests (reaction time, motor cow-ordination,
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trembling of hands and standing stability); 1600 mg of meprobamate significantly
impaired the performance of the above-mentioned tests, while placebo did not.

ighteen subjects showed signs of fatigue after meprobamate.

Chlordiazepoxide 1§ another comonly used tranquillizer; in the normal daily.
dose range of 10-15 mg it may cause drowsiness, euphoria, and slowness of thinking.
Some investigatorséj reported an increase -in aggressiveness, irfitability and
agitation symptoms reminiscent of barbiturate intoxication. Cumilative effects have
ai@q.bean observed in some patients. M'illerﬁ4 reported thét chlordiazeboxide
diminished accuracy in Judgement, produced some degree of euphoria, and significantly
decreaged visual acuity. Murray65
68 drivers taking it in adjusted maintenance doses ranging from 10 to 100 mg daily;
in a 90-day period 10 minor and six major motor-vehicle accidents occurféd in the
group of drivers, which is considered a tenfold increase on the basié of projected
statigties., Ataxia was also observed as a cumulative phenomenon. Changes in the
driving behaviour of these subjects oceurred insidiously and cumulatively, becoming

menifest usually after they had been taking the drug for about four to six weeks,

The author recommended that individuals taking this drug should be warned against thé
danger of possible changes in driving habits since the potential liberation of laterit

L o

hostile, self-destruetive or impulsive behaviour patterns accompanied by spino-

cerebellar disturbances might impair their Judgement so that they may become a-

danger to themselves or to others. In a long-term study on the effect of chlordia- -

zepoxide &nvolving 159 person566 changes in eyesight were observed after daily doses
b@tween 30 and 75 me.

Diazepam, another tranquillizer commonly used, is similar chemidaliy‘to chlorr..
dlazepoxide; drowsiness, motor incoordination and ataxia have been reported after

67 These symptoms, which often make patients feel drunk, are

therapeutic doses.
hazardous to motor-vehicle drivers and manufacturers often include apecial warnlngs

in the labelling. Beecause of the long half-lives of chlordiazepoxide and diazepam -

caution zhould also bé observed for a few days after discontinuance of the drug., - In |

addition, dependence”(addiction) and withdrawal syﬂdromes after daily doses of 80 mg

were reported.

registered the effects of methaminodiazepoxide on
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" The depressant effests of this group ofidmigs are Yeported tesbe qualitatively
different from those of other central nervous system depreﬂséﬁ%%”éueh as barbi-
turates.Gg. Kornetsky &t al.ql compared the effects of chlorpromazine, 100 to 200 mg,
and -of 200 mg of secobarbital and placebo given orally to normal subjects at bed-time.
Both drugs produced a signifiecant incrpeise in sleeping time and significantly impajired
performance of various psychological tests’ihe following morning. Benjamin et a1.51
studied the effects of 10 .mg of prochlérperazine and 10 mg of ‘phencbarbital; tests
involving muscular co-ordination and muscular exercise showed a deapease in . performance.
100- and 200-mg doses of chlorpromazine produced impairment of rerformance in the
continuous performance test with 12 normal‘perSOna.?D Klevman & Di'Ma$e107l compared
the effects of single doses of chlorpromazine, promethazine, perphenazine and trifluo-
perazine in 36 normal humah subjects in a double-blind fashion; ° promethazine and
chlorpromarzine produced a marked decrease in pﬁychomdtdr funetion, impairment of

e

intellectual tasks, and drowsinesaﬁ - In another study:- chlorpromazine and prometha-
zing were given in 25-, 50— 100~ or EQQumg doses a day and perphenazine andi

trifluoperazlne 1n 2-, 4, B- or lﬁ-mg doses a day; both chlorpromazine and

promethazine produogd psyehomotor inhibition, mental confusion, alteration in auto-

nomie Tunetion, and sedation.

Severel other workers have reported ard emphasized that phenothiazine drugs can
mimic extrapyramidal symptoms and that seizures or convulsions tfollowing therapeutie

doses of these drugs can often be quite dramatic.. Ayd73

observed an approXimately
“9 per cent incidence of extrapyramldal reactions in 3775 persons treated for three
months to 51x years with various -phenothiazine drugs, motor restleSSness or ataxia
occurred in about 21 per cent., parkinsonism in 15 per cent.- and dyskinesia in two
per cent. Shaw etlglﬁZi@reporpﬁﬁdmany cases of 53vere.extrapyram1dal symptoms which
Sometimes appeared within hours after 5m;ll therapeutic doses and were frequently
misdlagnoesed as convulsions or tetanua.““*Scime3&*TaliantZ5"aisd reported such symbtéms
after therapeutic doses of proéhioPperazine. Habkoff et*ai;76 in a two-week double-
blind trial with cut-patients using 50-mg doses: of chlovpromazine, 200 mg of meproba-
mate, 10 mg of chlordidzefidxide; and placebo, reported.that chlorpromazine showed ihe
highest incidence of untoward effécts snd somatic discomfort. = The American Medical
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Association's Medieal Guide for Physicians in Determining Fitness to Drive a Motor

Vehicle (1958) recommended that "patients stabillzed on a mairtenance dose of these
drugs who are .without symptoms of drowsiness or episodes of faintness may drive a
private motor vehicle, but should be advised not to drive a commereial or pagsenger
transport vehiele". The report of the Committee on Medical Aspects of' Automoblle
Injuries and Dee.t.he”r7 also stated that tranguillizing drugs such as meprobamate,’
chlorpromazine and reserpine frequently cause drowsiness during the initial period of
. administration, With larze doses the accompanying hypotension way oceasionally
praduce short epizodes of faintness., The Federal Medieal Couneil of Germeny78
commented on the use of tranquillizers in relation to road accidents and stated that “9

under certain circumstances their usé by -motor-vehicle drivers ecould be dangerous and

lead to traffie aceidents; -as theseé préparations have sedative effects and may produce

a certain indifferénce to external stimuali.

A common feature of antihistaminic dreée is eedationueed diefurbenee of autonomie
funetions. WagnerTQ studied the effeets ef meny drugs of ‘this eategory on the
driving performance and recommended thet patlente ehould hea edvised not to drive a
vehiale for the duration of the treatment. The Federal Medieal Couneil of Germeny
included antihistamine preparations and related drugs used egeinst travel sicknees in
the aforementioned stafement. In fact many air companiés strictly forbid their
pilots the use of these drugs..

It is evident that tranquillizers might impeir and deteriorate the driving
performance. They can definltely cause drewsineee and elso zhort episedee of giddin
ness or falntneee and can affect behaviour and eensory and motor activities. During
the time of inltiel administration patients shnuld not be permitted to drive motor

vehielee until’ they have determined their own tolerance to these drugs

3.1.5“ Combined agtion of eedatives and eleehol‘

Due to-its direct eetion on perception, thought, and mood, i.e. on behaviour,
ethy) alechol is the favourite chemical for reducing anxiety and tension and easily
avallable as a social euphoriant and disinhibitor. It is in the same way that
psychoactive drugs may induce inappropriate behaviour. L
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A high percentage.of those.consuming alecholig beverages are-considered
soeially accepted clcohc;;dpickepc,,putucgcrc;arcflaggc;numhcrﬁ whoare considered -
alcohcliqcaL.uWhi;cMin_Eccnccjongﬂch ¢ent, -of the population-of (45 . million are
estimated to suffer from alcoholism, -the aleoholism problem in.the United States of
America is consldered second to France with three per cent.,of. the.population, or
five million alcoholies. 1In Sweden aleoholism incidence is about two per cent. and
in England about one per ccnt.ao All thcse flgurcs are for alcoholics and not for
the ncrmally accepted social drlnkcrc whc may number scvcrcl hundrcd milllcns.

A largc proportion of them consume alSc psychoactive drugs, aither undcr mcdlcal

supch1$1cn or by way of sclfumcdlcatlcn.

.. In the mcjcrity of. pccplc alcchﬂlﬂunveils an aggressive character, while in -
others if may be just the opposite, that 1s.to-say, it might elieit social withdrawal
and even sometimes depression. . . -Alcohol. depresses the central nervous system, and .
the appearance of stimc%cnpngfcctc 1s explained by the velease of the lower centres
from the conirol of the specific areas of higher nervous centres.. It leads toa -
fccling of well- bcing and an 1ndividual usually becomes ovcrwconfident of himself,
cvcrestimatcs hls capacity to carry out phySical cnd mcntal tackc and undcrcstimates
the risks and mlctakcs whlch hc makes during thecr pcrfcrmancc ) Thc cffectc cf ” 
aleohol on the performance of motor-vehicle driving have been w1dcly studicd and are
well known,  Even moderdte-doses of -aleohol prolong the reaction time to viSual,
tactile snd ‘suditory stimilil) “Tests resemblihg driving on-a dumy ear showed that
small amdunts of alcohol consumption may impair a person’s capacity to drive with thc'm"

maximum s$kill and cdre of which he is capcblc.al »52,85 The studiss by Cchcn at

a..'L.,Bl‘l Bjerver & Gcldbcrg,85
actual driving performance confirmed.the results. Statistical data vegarding the-
‘ 88,89

relation of alechol consumption to.traffie accidcntssT’ ~and. the .surveys of.

Torcnto.go and Paltimore Ci‘t.y9

attributed to the consumption of .alechol,

Indicate an increased number of . fatal road aceidents -

These effects of aleohol had to be mentioned because of the widespread ascepta-
bility of alechol consumption on the one hand and the frequent combination with
psychoactive drugs on the other. If thosé who are considered ‘so¢ialiy accepted °

and Gelin & Wrctmark,BG of the effects bf aloohol om the =
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aleochol drinkers {(not execeeding 0.05 per cent. alechol in the blood, which as a rule

is considered compatible with driving a car) take aﬁy'péydhoéctive drug which may add
to the effect of the aleochol by augmenting the depression effects, such a coombination
becomes dangerous. Although psychoactive drugs and aleohol are not usually prescribed
together, their combined presénﬁe is not unlikely because of the steadlly inereasing

medieal preseribing of the drugs, or self-medication, and scoeial drinking.

It is generally believed that low dozes of alechol wiil not impailr motor skills,
nor will one or two daiiy doses of psychoactive drugs cause impalrment oﬁqphe visual
and other ﬁroprioceptive mechanisms and motor skills. However, only a few investi-
gators have studied what effects are to be antidipated when soeially accepted amounts
of aleohol are consumed in conjﬁnction with therapsutic adminié%ration, self-medication
or even abuse of psychoactive drugs. Such studies have just begun and any psyeho-
agtive pharmaceutical preparation should be tested for its iﬁhﬁfent effects on
behaviour alone or in combination with the consumption of alechol, so that a proper

warning can be issued when it is prescribed.

Many psychoactive drﬁgs, particularly hypnoties, tranquillizers, and analgeaic_a

such as endeine and morphine, have been shown to enhance the depressant actlon of

alechol in animals and man;92’93’94’95’96’97’98

Hughes &‘Forneygg found that after administration of alechol and psychoactlive
drugs to rats or dogs the depressant action of aleohol was enhanced and pofentiation
occurred in the following descending order: reserpine, chlorpromazine, meprobamate,
chlordiazepoxide, hydroxyzine, phenagiyeodol, morphine sulfate, d-propoxyphene,

codeine, pentobarbital.

In Gérm&ﬁy29 a study has been made on 2060 traffic offenders under the influence
of aleohel, They were medieally examined and questioned on &rﬁgé taken in the 24
hours preceding the offence, with the donclusion that the dangef in traffic ineurred
through uncontrolled application of analgesic or sedative drugs and the potentiation
of thelr effects by alecochol is by no means negligible., In a survey of traffic
aceidents on a highway in Arizona, United States of America, it was reported  that
18 per cent. of those involved had admitted taking aleohol or drugs. Essigloo con-
cluded that the intoxieation produced by the combination of sedatives or tranquillizers
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with alechol may become a public health problem and that the resulting clouded mental
state and impaired motor co-ordination are conducive to accidents. Subjects rea91v1ng |
60 ml of alechol or 1300 mg of phedobarbitone "or both together in half the amoimts
believed that they would perform.and Had performed well at a time when their performance

had significantly'det"e‘riorated.lo1 UThe workers’ déneluded from their studies that

L S
9 reported that,

phenobarbitone potentiated some of the éffécts of aldéohol. - Doenicke
in view of the potentlatirig effects of barbiturate; even small quantities of alcohol’
may cause inebriation, and recommended abstention from alcohol up to 24 hours after
applieation of barbiturates and further recommended the inélusion of a corresponding -
warning in the labelling and promotional }iterature. While a Few WOrkerleB »103, 104
reported that. aleohol potentiates the'sedative effect of barbiturates iﬁ‘animals the

92, 105,106 107. 108, 109 110,111, 112,113

majority greed that the effect was'a almply

additive oneé,. : .. ...

With the Wld&Spread use of tranqu1lllzers, it becomes inevitable that thelir
comblnation with aleohol’ must ocour frequently, erkle and collaboratorsll4 made a
study”of the effécts of similtaneous use of chlorpromazlne and alecholic drinks on
neuromuscular co-ordination, using double-blind tééﬁﬁiqueé‘in 24 nﬁfmalhihdibiduals;.
the combined effects of aleohol énd~chlorpromazine“éiénificahtly‘1mpaired'thé”“" '
performance, = The subjects became aware of dullness, lethargy and poor motor
co~ordination and the more complex the task the more they were affeééted. - The authors
studied also the effects of meprobamate (400 mg) and small ‘amounts of alcohol on tue *
performance of 22 noprmal perséns, in order to'determine whether a combination of - '
meprobamate and . alechol interfered with ability, eb-ordination and judgement more than
either of these druds individually. The dossade of alechol Was adjusted to produéeTa |
blood Gomeentration of 0.05 per cent, . Over-all tést performance was best with =
placebo and worst with the combination. Goldbergll5 in his study ‘on'the effects and
after-effects of alecchol, tranquillizers and Ffatigue on nystagmis ‘found that moderate
doses of aleshol in conjunction with tranquillizers may indvce ‘5 hdrked intoxieation,
while the same alecohol dose alone might bring about no apparent intoxication. Maﬁy“
more: ‘studies have been carried out on the combined effect of alcohol and Several tran-

92,97,116,117,118,119,120,121, 122 they all

showed that in such combinations the depressant-effects of the drugs are Snhanced.

quillizers in mice, dogs and rabbits;

95
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3.2  Stimulants

The most commonly used stimulants of the central nervous system are of the
amphetamine type, and their psychic effects have been studied in great detail. The
responses depend upon the dose and personality and mental state of the individual,
Normal therapeutic doses usually produce alertness, wakefuiness, inereased injtistive,
elaticen of mood, euphoria, enhanced confidence, and an increased motor amd speech
activity. The effect on psychomotor performance iz such that more work may be accoti-
plished but the number of errors in not neceszarily decreased; on the contrary, the
quality of performance may be lessensd, The pleasurable effects may be reversed by
overdosage or repeated medication, with the appearance of headaches, dizziness,
vageomotor disturbaneces, palpitation, agitation, confusion, dysphoria, apprehension
and depression and fatigue a3 after—effects, PBesides the above-mentioned effects,
amphetamines have several other effects on various systems of the body, such as
respiratory stimudation, depression of‘the gaStro-intest%nal tract, decreased appetite
énd dilatatien of the pupil.  The use of amphetamines for weight reduction may result

in abuse for thaining the desired psychic éffectﬁ.

The extent of the mediecal use of these drugs and their abuse is increasing.
Tolerance to amphetamine is common, i.e. mny persons mapifest decreasing susceptl-
bility to the effects of the drug upon continued usage and larger doses must dthen be
administered to obtain the desired purpose. Marked tolerance to amphetamine cceours
especially in neuropsychiatrie patients who tolerate big daily doses (up to 50 times
and more the normal therapeutic dose) which would cause serious or even fatal effeqts
if taken by non-tolerant persons., A not infrequent result of such intoxication is a .
psychotic reaction which is usually in the form of schizophrenic-like illneaa.123’124’125
Its relative freguency 1s not always realized even by the psychiatrist and is often
misdiagnosed. . Psychosils nearly always is associated with prolonged consumption of
amphetamines in dally dosages of up i 500 mg, the minimum daily dose repowted ag
assoelated with psychoslis being 20 mg.lgﬁ The majority of the literature mentions the
154 Wilkielj5 advoeated the withdrawal of amphetamines
from the British Pharmacoposia on the basis that they hazard a formidable risk of

existence of paranold features.

addiction whieh outweighs any possible drug benefit.
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Amphetamine can cause disturbances of equilibrium resulting in the breaking down
127

of defences and the appearenoe of regreeeion, ~Amphetamine abusers may become

rude, arrogant aggressive, violent irresponsible, impulsive and. delinguent in thedr .

2
behav1our, and show 1mpairment of Judgement anﬂ extreveganee.l‘8 The dose required

129‘ . Dependence .

to produce these side—effeets veries Widely from one. person, to enother. -
orn emphetamine aceurs and persone will go to great lengths to maintain their supplies..
It heightens eonfidenee and incresses deeieiveneee, end gives subJeotiVe feelings of

130,131

increased efficieney.

oo I Japan the abuse of amphetamine. had become a serious soecial 1:»1-oiz'lem.l§-2 - In
1954 the Pharmacists' Association of Japan estimated that one-and-a-half million of
the population of 83 million abused this drug. Ha::'e,]""?)‘7J reported that asphetamine=
dependent persons showed euditory helluoinatione in most of his cases.. The WHO .
;? studying the problsm of amphstemine,?x

ebuse, drew attention to 1te 1noreaee in varlous parte of the World and reoommended

Expert Committee on Addietion—Produeing Drugs

that eounter—meaeuree be taken by governnents on.the nstional level of control,

It is a well-established medical faet that prolénged wakefulness as siech beyond ' =
the fatigue limit will residi in-a less .of muscular and mEntal”ooLonﬂination,'impaiEZ‘
ment of judgement, and hallucinationi:: -Drivers ¢f motor vehicles'uhder the inflience
of amphetamine may suffer from thege symptoms. .  .In the United Stifes during reoent"-”‘
years a widespread:increasing. use of ‘the amphetamine group of drugs has beén of
sufficient. magnitude: to warrant governmental concern. - The United States Food and
Drug Adminietration%%gsobtained‘evi&enoe?that more than 200 operators of trudk siops’
and similsr establishments were selling-amphetamine tablets to drivers. Qiie of the
amphetamine peddlars was arrested and 625 000 tablets of amphetamine were found in his
possession. The productiocn.of this drug in the United States in 1658 was about
7500 pounds, enough to mske about 3.5 billion amphetamine tablets, or ebout 20 teblete
for every man, woman' end chibd in the ‘United States.129 The prevention of the desire
for sleep is one” 6f 'thé pases fop 1arge 111ega1 trading in amphetamine smong truok |
drivers in the Unitéd Sﬁates,rto enable thém to etay “awake beyond the limit of
physical and merital enduranee. While it is diffieult to prove oonolusively that any

motor acecident is due to the use of emphetamines by the drivers, these drugs have been o
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found on drivers in'a lerge nunber eflfeéEl'freffie aeeidents.egf The amphetamine
tablets are 1llegelly sold under the nemee "Benny pille", "Cepitele ,‘of "Stey eweke
pills™, M1:I.J.e1f~’@q euggeeted that 1ong-dietenee drivere may “be pertieulerly exposed ,
to this risk and recemmended “that if the doeege of amphetamine deee not exeeed 10 mg

a driver may be permitted to earry en driving for a period of no mere than two hours,
and that the drug ehould not be repeated on the eame day. SWentenlEs reperted thet

in Australia some 1nternetete transpert drivere have found the drug useful not
realizing its dengers, and that this has been a factor in some of the treffie eeeidents
that have ocoaurred. Some drivers have confessed that they had been taking up to

500 mg of dexedrine in 48 hours.

In a e%uﬁflﬁﬁ o risk teking in 29 mele prieenere, lO mg of emphetemine predneed
e

a eignlficent increase in risk-taking. Evrard found that small doses of emphetemine

and ether etimulent drugs inereaeed peyehemeter eetivity and in therapeutie doeee j ‘
affected Judgement. Miller64 eoneluded from his experiments on the effeete ef eeverel
psychoactive drugs ineluding amphetamine on driver behavirur of pereene who are under
the influence of these compounds that they should not drive during-thé first few days
of administration in order to determine whethsr drowsiness or- &thér behavisural
toxieity ocetrs. In his study on amphetamine drugs' effects onr' dPiving pérformanee,
Kraft §7 referred to the pnssibility of dangerous driving caused wy varitus eentral
stimilating drugs and cited case historiés to prove this, Some of these’Subatances
are reported to cause, depending on the dose appilied and the basic conditieon of the
vegetative nervous .system,; impairment of psychomotor performance (inaeeureey) followed

by reaction fatigue. (hangover).

b, Conelusions

Many psychoantive drugs have been shown in human and animal studies to deterio-

rate the ability to drive motor vehiclee, but there are not enough statistleal data to
assess ﬁhe extent to which these drugs are a causative factor in motrr-vehicle
accidents. Nevertheleee, preventive measures to safeguard the publie from this
danger are peeeible;} tﬁey'might include the following:

b
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I. The administration of psychoactive drugs should be under full medical

supervision and these drugs should be available on medical presoription only.

11. Doctors preseribing psychoactive (including narcotic) drugs should warn

their patients hot to drive,

1IT.  The manufacturers' responsibilities should inelude avoidance of publie
advertising and exaggerated distribution to the medical profession of promo-
tional literature encouraging indiseriminate use; and obligation to mention §
elearly in labels and promotional literature a warning against driving while

under the influence of eertain psychoactive drugs.

IV.  Research on the effects of drugs on behaviour, both alone and in combina-
tion with aleohol, so that a proper warning can be issued when they are

presceribed.

V. Fdugcation of the public as well as the medical profession in matters of
drugs and driving with proper attention 1o the similarity between the effects
of psychoactive drugs and those of alecohol on driving performance, i.e. the
education campaign concerning alcohol and traffie should he eXpanded to cover

peychoactive drugs.

VI. The experiences gained from penal provizions for traffic offences

invelving aleohol should be applied umtatis umtandibus to cases involving

psyehoactive drugs, keeping also in mind the motivation to seek eure from the

q!' drug abuse where such cure is required for the reissuing of the suspended

driving licences.
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