-

ORGANISATION MONDIALE DE LA SANTE
RUREAU REGIONAL DE L"EUROPE

WORLI HEALTH ORGANIZATION
REGIONAL OFFICE FOR EUROPE

BCEMMPHAA QPTAHHIALMA 30PARCOXPAHEHHA
EBPONEHCKOE PETHOHANLHOE BRPO

WELTGESUNDHEITSORGANISATION
REGIONALBURO FUR EUROPA

Ad Hoe Technical Group on the Influence ICP/ATR 00Q/7
of Alechol and Drugs on Driving (ICP/HSD C80)
6 Detober 1978

Monago, 30 Qetober - 2 November 1475

CRIGINAL; ENGLISH

INDEXED
THE INFLUENCE OF DRUGS ON DRIVING ABILITY

by

Professor H. Moskowitez
Southern Californis Research Institule
University of Californis, Los Angeles, Californis

18 6LL 10
{"--‘a‘ ‘

The current research concerning drug effects on driving abllity iz reminilscent of that in
the mid-1950s on the relstion beiween alcoohel and driving. At that time epidemiclogical research
on the subjeet was inadequate; and while the qualily of the experimentel laboratory research was
better, it was insullTicient,

Thus the extent of the dangers sssociated with driving under the influence of alechol
required ¢lerification, which wes provided by epidemiolegical studies condueted primarily In the
1560s, =uch as those by Haddon, Vamosl and Berkenstein. Besldes determining the probabllities
of aceident involvement a= a function of blecd-alcohol (BAC), these studies determined charac-
teristics of agelident-involved drinking drivers and of the times of suech accldents. Further
zdvances in experimental research have defined more clearly the nature of the behavioural impalir-
ments produced by aleohol whileh lead to acoident involvement.

Cur current knowledpe regarding drugs and driving iz regretfully limited. In particular,
epidemiclogical research in this sres is incomplete. To return to the slechol example, thepe iz
nothing comparable to the Borkenstein study which produced estimates of aceident probabllity as
a functlion of blosd levels and which illuminated the role of such cosvardatez as ape, driving
experience, drinking experience, sex and other soeclzl factors. These results were the product
of relatively complete sampling of all aceldent-involved drivers in the study timespan, with
determination of their BAC and a comparison with the BAC of an adequate control group of drivers
pessing the accldent scene at similar times. Thiz task was rendered fessible by the ccoperation
of drivers requested %o give breath semples.

Attempts to perform similar studies on drugs and driving have been hindered =everely by
difficeulty in getting eooperation from acclidenti-involved drivers and contyols in supplying body
fuid speecimens, and by the technies) diffieuliy and expense invelved in performing scientifically
accurate quantitative blocd-drug analyses. Ferhaps these difficulties sccount for the rather
large variability in reported presence of drugs in accldent-inveolved drivers or in drivers arrested
for impaired driving.

Given the problems associated with performing such large-scale studies as those of Borkenstein,
mere Information at this time might be obtalined from epldemioclogical investigations of smaller
acope. An example 1z the study of dlazepam levels 1n injured acceident-involved drivers 1in Osle,
Norway, by Hafner et al. It might be simpler to perform spldemlicloglceal studles 1n Industrial
gituations where skills similar o those required in driving are freguently involved. GClearly,
et this time, few broad generalizatlons can relizbly be derived from the existing epldemiological
literature,
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Cur current knowledge of the effects of drugs on driving abllity rests primarlly on exper!-
mental laboratory or simulator studies. These studizs have the uvsaal advantages of cxperimonts
with administretion of known levels of druge snd Lhe ability to follow behavioural changes an n
function of drug levels, either as administered or ws found in blood snd urine. The e
difficulty with the ztudles has been the fregquent use of behaviours as response varlablesz which
have unknown or guesticnable relevance Lo dpiving,

Among varlables often sgen in the studles are digit symbol substltution, zimple reaction
time, visual aculty, flicker fusion, nystagmus, accommodation, visual field, oculomotor bsalonoe
and mood or subjective ef'fects. These variables are of value in o complete behavioural oolind-
tion of the effects of the drugs. Howetwer, they are not varlables that recent resenrch
literature suggests are of importance in man-machios interactions. The literature aonaetndiy
human factors engineering and skills performance research iz in agreement wilh findings on
accldant cauzaticon from on-~site driving and flying accident investigatlon Leams, Thie 1 Leratioge
has identified the key behavioural factors in acoldent causatlion as priwmarily perceptunl and
degision-making errorz (both In the penera) apezs oi information processing) wilth motor aonlrol
sz & third factor. Simple sensory factors, such as visual acuilty or simple reactlion time, {al!
Lo show significant correlations with aceident caunstion,

Findings in examining the effects of drugs on uon-pelevant varlables are llkely to lead lo
ingorrect conclusions sugpesting a lack of effects of the drugs on driving abilitles, because
zimple behavioural functionz are often more vesistant Lo drug efifects than the complex behaviourn
processes Involved In perception, information proguessing and declsion-making. Behavioura)
variables which human factors research sugpests as germane include attenbion, vigllance, division
of attention, informatlon load capacity, rate of Informalion processing, tracking abllity sovd
risk takling.

Unfortunately, there are few studles examining drug effects on the latter group of vartahlon.
Only aleohel and marihuana appeay to have been exanlned adecquately with reference to relevant
behiaviours, but generally only dering pesk time of drug actlon. Kxamination of the literature
on & wide range of psychoactive drugs reveals sparse and lncomplete study of relevant behav!ours,
Reviews conducted under the Organization [or Eeonomlc Cooperation and Development (OECD), and
reviews sponsered by the Netlonal Instltute of Drug Abuse and the National Highway Traffic Safely
Administration in the United States, agree that alaoohol and marihusana slpnificantly Impair o wide
range of driving-related behaviours. Bparse but relevant evidence on similar impalrment appeors
to exist for some berbiturates and tranguilizers. Evidence on other drug cetegories involvesz
sumpling such & small mumber of behaviours with so few drug samples (hat soneluslons appear
premature.

it zhould be noted that even within a glven category of drums such as minor trengquilimers,
major differences exist in the extent and duration of skills Impairment. 3ince many druug hove
gocially useful funetions, 1t appears important to exawmine each drup individually rather than Lo
determine the effects on driving on the basgis of a drug's membership of a particular calepgory.

The extent of drug impairment found in our survey is sulTlelent bto sugegest Lhe need (or
gystematlc examination of the entlre range of psychobtropic drugs with relevant behaviloural
meaAsures. Skills impairment represents not enly a public healtih menace In ariving but =leo a
hazard in other man-machine interactionsz as in Iindustry, reereation and even our modern home
environments.

A comprehenszive programme of experimental studies on drags snd driving sheould elucidate
certalin factors, es follows:

1. Studies should Include = range of drug doses In opder to adequately sample the ranpe of
usual deose levels.

2. Acute dosege studles should be followed by chronle dogege studles, Many paychoactive dougs
have active metabolltes that accumulate to large levels over periods of weeka. Moreover, thls
approach permitz analyzia of the rele of tolerance, an important factor In pgychoeetive draps.
For example, in examining methadone, no impalrment was found after oix months of usze.
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3. BEven for a zingle acute dose, it is important to test repetitively over an extended period of
time to ensure that the dursation of drug action iz known, Thus, with marihuyang, behavioural
impairment is found for 4-6 hours after a single treatment, despite disappesrance of the subject's
"hiph" and refurn of pulse levels to normsl within sn hour.

L, Only a small portion of the studies have examined drug interactlon with aleohel.  Since
alcohol serves in most societies as a universal solvent, it is important to determine ecombined
aleohol~drug effects. Moreovey, taking alcohiel by 1t=elf as a variable serves to establish the
gensitivity of the dependent behavicura) verisbles.

What conelusions can be drawn from the sbove regarding future rasearch and concrete aection
on drygs and driving? Altheough the knowledge o be aoquired frem epidemiological studies is
extramely important, an assessment of the problems observed in this area, coupled with the diffi-
culties in obtalning adequate representation of the large and growing number of pavehoactive
drugs, are such as %0 suggest that knowledge regarding the possible dangers of the drugs must
aome primarily from experimental studies. Many of the drugs have been placed on Lhe market after
government approval based on compliance with salety standards that has not included adequate
behavioural testing. For future drugs and theose currently on the markel, governmental regula-
tiong should require evidence of safe use by individuals redquired to interact with machinery in
an Increasingly complex world, which would be obtained by testing with relavant sensitive he-
havicural measures. Examination of the difficulties invelved in measures against the drinking-
driver suggests thet = pregramme of preventlion and control of drug abuse would be the first and
probably the most likely effective step in curieiling drug impairment of driving,

The National Institute of Drug Abuse and Department of ‘I'ransportation in the United States
have initisted s programme to examine drugs for possible impalrment of driving. Eight drugs
are being studled at four dese levels, each over a P4-hour peried aller z single acute dose.
The drugs are diazepam, chlordiazepoxide, flurazepam, secobarbital, methagqualone, codeine, diphen-
hydramine and marihuana. Behaviours examined include visual search, sighal deteetion, tracking,
dual task performance under divided attention and information processing. Pharmaccokinetic dats
bazed on repetitive examination of bleood, wrine and salive specimens permit correlation with
changes in behavicural impairment over tiem.

The followling is a representative figure from the diazepam study, showing impairment relative
to placebo treatment for tpacking error under division of attention, given average dosages of
2.5, 5 and 10 mg af Lhe drug.

A concurrent study Ls examining the degree of impatrment for cach drug in relaticn to each
behavioural variable with performance in a compleéx driving simulator, to establish task validity.
An examination has besen made of several of these drupgs In intersction with alcohol, exhiblting
increased driving-related impairment. Such Intermation will provide the basis for drug centrol
and other programmes agalnst the dangers invelved in driving under the effects of impairing drugs.
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Mean tracking error score in the divided-attentilon task for 24 hours siter drue Lrenbment:
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