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For Debate . . 0

Drinking and driving: choosing the legal limits

JAMES A DUNBAR, ANTTI PENTTILA, JARMO PIKKARAINEN

Abstract

The legal limit for drinking and driving in Britain is 80 mg/di
(17.4 mmol/l) of alcohol in the blood. This was chosen 20 years
ago on the basis of studies that have recently been reanalysed.
Changes in public opinion, the results ofrecent research, and the
evaluation of other countermeasures, such as random breath
testing, show that there are good grounds for revising the legal
limit downwards.

It is suggested that the legal limit should be reduced from
80 mg/dl to 50 mg/dl (10.9 mmol/l) and random breath testing
introduced as in most Nordic countries. A zero limit is proposed
for learner and first year drivers, who are likely to have accidents
even with low concentrations of alcohol in their blood.

Introduction
The ideal blood alcohol concentration in a driver would be zero, but
legislators chose a compromise between concentrations at which
there is a high risk ofhaving an accident and concentrations that are
so low that they would generate too great a workload for the police
and be unacceptable to the public. The present limit in Britain of
80 mg/dl (17-4 mmol/l) of alcohol in the blood was recommended
by the BMA in 1965 to meet these criteria, the research at that time
suggesting that above 80 mg/dl the risk of having an accident rose
rapidly with increasing alcohol concentrations.'2 It was also thought
that a lower concentration would place undue strain on the police by
increasing the number of arrests.
A Departmental Committee ofEnquiry (Blennerhassett) in 1976,

the Central Policy Review Staffreport of 1979, and the consultative
document from the Department of Transport in 1980 all recom-
mended retaining the legal limit at 80 mg/dl and finding ways to stop
those drivers who were above that limit rather than reducing the
legal limit and arresting more drivers. The Central Policy Review
Staff and the Blennerhassett reports noted that a report from the
Organisation for Economic Cooperation and Development said that
for most drivers there was an increased risk of having an accident
when the blood alcohol concentration was between 50 mg/dl
(10-9 mmol/1) and 80 mgldl and they recommended that the
government should keep open the option to lower the limit.>
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Twenty years have passed since the British legal limit was chosen.
Countries such as Australia, Finland, Greece, The Netherlands,
Iceland, Japan, Norway, Portugal, Sweden, some states of the
United States, and Yugoslavia have introduced a legal limit of
50 mg/dl.7 New research on the physical effects of alcohol, changes
in public opinion, and evaluation in other countries of recent
drinking and driving countermeasures question the validity of the
80 mg/dl legal limit.

Experimental research
In a recent extensive review of 200 scientific papers a variety of

behavioural aspects were examined': reaction time (40 studies);
tracking (28); concentrated attention (seven); divided attention
(15); information processing (24); visual function (28); perception
(28); psychomotor performance (28); and driver performance (22).
The authors ofthe review concluded that though many of the earlier
publications had reported impairment at alcohol concentrations of
100 mg/dl and above publications in the past decade have discussed
lower alcohol concentrations, giving evidence of impairment at
concentrations below 30 mg/dl. In most of the functions examined
the results of most of the studies showed impairment at 70 mg/dl.
In 45 studies (roughly 20%) impairment was reported at concentra-
tions of between 10 and 40 mg/dl. For nearly all functions a lower
limit could not be placed at which alcohol impairment began.
Apart from simple reaction time few studies failed to show some
impairment. There was no evidence that alcohol improved any skill
at any concentration, and at the lowest concentration examined
there was some impairment.
Thus recent reports of impaired performance at low alcohol

concentrations testify to the increasingly refined research techniques
and support setting legal limits at the lowest concentration that
society will accept.' Linnoila and Mattila quoted epidemiological
case-control studies showing that in drivers with blood alcohol
concentrations greater than 60 mg/dl the risk of having an accident
is appreciably increased.9 For example, recent data from Canada
show that young men under 20 years ofage and drivers over 55 have
an increased risk ofhaving an accident at low alcohol concentrations.
Driving experiments on closed courses have shown impaired
responses to braking and steering in accident avoidance manoeuvres
at concentrations around 30 mg/dl. In the laboratory sensitive
performance tests that stimulate driving have shown impairment
after very small doses of alcohol.9 Linnoila stated that for drivers
aged 18-24 there is a 30-fold risk ofhaving an accident at 80 mg/dl."°
At the National Swedish Road and Traffic Research Institute

Laurell studied the effects of small doses of alcohol on the
performance of drivers in emergency traffic situations and the
effects of hangovers on driving performance."" Twelve drivers
were tested in emergency braking and manoeuvring, and their
reaction to a surprise situation where an object shaped like a man
suddenly appeared in front of the car was included. The alcohol
concentrations of the drivers were in the range 27-53 mg/dl.
The results showed that an average concentration of 42 mg/dl
significantly impaired braking and manoeuvring. In the surprise
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test five of 10 drivers affected by alcohol hit the figure, but only one
of 10 drivers with a zero alcohol concentration hit it.

Traditionally laboratory studies have taken second place to
epidemiological studies, and have used the concept of the relative
risk of a crash to show the effect of rising concentrations of alcohol.
The Grand Rapids and the Adelaide studies are best known. 13 14 The
results from Grand Rapids were reanalysed by the Transport Road
Research Laboratory of the Department of Transport,' but this has
been criticised on statistical grounds and the conclusion drawn that
the Grand Rapids and Adelaide studies showed that alcohol
concentrations above 50 mg/dl and below 80 mg/dl appreciably
increased the risk of having a crash.'5 It is perhaps not surprising
that Professor Milan Valverius, who conducted one of the earliest
epidemiological studies, wrote recently that the limit of 80 mg/dl
was too high and could not be supported on scientific grounds. 16

Public opinion in Britain

In 1986 the Health Education Council and Gallup each carried
out surveys of public opinion in Britain,'"18 and the results were

remarkably similar. They both suggested what legal limit would be
acceptable to the public. Drinking and driving was selected by most
respondents to be the least justified, most avoidable cause of
premature death and the greatest killer: just under three quarters
wanted stricter penalties. Nearly two thirds of respondents stated
that they did not drink and drive, and only one tenth admitted to
drinking more than three units of alcohol before driving. Roughly
half believed that the legal limit was greater than three units. One
third thought the limit should be lowered and a very few believed it
should be raised. Interestingly, drivers aged under 24 or over 55
were least likely to drive when over the legal limit.
Three units of alcohol would be unlikely to raise a driver's blood

alcohol concentration to even a legal limit of50 mg/dl. The results of
the surveys suggest that the large majority of the British population
would support lowering the legal limit to 50 mg/dl and that they
would not exceed this limit themselves. If the results of these
surveys can be accepted the danger of overloading police resources
-thought to be so important a decade ago-appear not to be valid
now.

Consequences of recent countermeasures

RANDOM BREATH TESTING

In Britain the police are not yet empowered to set up static
checkpoints at the roadside where all passing drivers are stopped
and tested for breath alcohol concentrations. It is only a matter of
time before this is introduced. The results of introducing random
breath testing in Finland and in New South Wales and Victoria,
Australia, suggest that it would be even more effective in Britain if
linked with a legal limit of 50 mg/dl.'9-27
The distribution of alcohol concentrations among drivers

arrested by random breath testing (roadside surveys) differs from
that in drivers arrested when the police suspected that they were
driving under the influence ofalcohol (normal police statistics). 19 25 26

The last group has much higher alcohol concentrations (figure).
Lowering the legal limit to 50 mg/dl maximises the value ofrandom
breath testing for detecting problem drinkers throughout 24 hours,
even in the morning traffic when they are likely to have lower
alcohol concentrations.'9 This group is much more likely to have
road accidents, albeit at other times and with higher alcohol
concentrations. Random breath testing changes the behaviour of
those who drink and drive. At present in Britain many social
drinkers drink and drive, and tens of thousands are arrested each
year. They would be largely deterred from drinking and driving by
random breath testing, and far fewer proportionally would face
arrest. On the other hand, the proportion ofproblem drinkers, who
are the most dangerous offenders, would increase. If the limit was
not lowered to 50 mg/dl many would escape prosecution.

It has been suggested that a lower limit would increase the
number of "hit and run" accidents. There is no published evidence

1459

Road side surveys

~0I

C

5

Statistics

0 ,
100 200 300

Alcohol concentration (mg/dl)

Blood alcohol concentrations among offenders who were arrested after random
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of this in Finland. It is not impossible that having lower limits and
random breath testing reduces the likelihood of "hit and run"
accidents. The results ofour studies, based on y-glutamyltransferase
values, suggest that the proportion of problem drinkers is the same
in the ranges of 50-80 mg/dl and 80-150 mg/dl. This is independent
ofwhether the drivers were arrested in normal police supervision of
traffic or at checkpoints for random testing (table). As problem
drinkers have been shown to be at a high risk ofhaving accidents2'-"0
the Finnish results argue for a legal limit of 50 mg/dl.

Senru y-glutamyltransferase at different blood (or breath) alcohol concentrations

Alcohol concentrations (mg/dl)

<50* 50-79 80*-149 >150
Glutamyltransferase

(U/1) No % No % No % No %

Arrested by police on sspicwn ofdrinking and driving
<50 57 88 44 71 97 73 146 64
250 14 22 18 29 35 27 82 36
2s75 9 14 7 11 19 14 57 25

Total 65 100 62 100 132 100 228 100

Arrested at checkpointfor random breath testing
<50 31 67 25 58 30 57 20 67
250 15 33 18 42 23 43 10 33
275 8 17 11 26 14 26 9 30

Total 46 100 43 100 53 100 30 100

*50 mg/dl 1085 mmol/l; 80 mg/dl 17 36 mmol/l.

EVIDENCE FROM BREATH ANALYSIS

From May 1983 breath replaced blood as the evidential sample in
most drinking and driving cases. A year after its introduction public
controversy led to an independent inquiry into the performance of
the measuring instruments for breath alcohol. Sir William Paton,
who conducted the inquiry, concluded that both the allowance
made for blood-breath ratios and taking the lower of the two breath
test results meant that the reading used in evidence erred very much
in favour of the driver. In his words: introduction of evidential
breath testing led to "underprosecution" of drivers and some
drivers were therefore learning the wrong lesson-that is, that they
could drink and drive. He suggested that lowering the legal limit
would be one way round the problem.3' For this reason Sweden is
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considering introducing evidential breath testing and lowering its
present legal limit from 50 mg. Britain might reasonably lower the
legal limit from 80 mg to 50 mg/dl merely to compensate for the
introduction of evidential breath testing.

LOWER LIMIT FOR YOUNG DRIVERS

The ideal legal limit for drinking and driving would be zero,
which is the limit for pilots in many countries, though in practice
drivers with a concentration below 20 mg/dl in the blood would not
be prosecuted. Several states in Australia have now introduced a
zero limit for learners and first year drivers as these drivers are more
likely to be over the legal limit, five times more likely to have
an accident, and more likely to be hospitalised after such an
accident.32-36 Recent results from Finland showed that compared
with older drivers young drivers were clearly more impaired at the
same alcohol concentrations.37 Inexperience of both drinking and
driving is an adverse combination. An evaluation of the zero limit
has shown that this has reduced the number ofdeaths and injuries in
young drivers, though the law is backed by random breath testing,38
and the cars of first year drivers carry special plates. Many young
Australians have now grown up with the idea that they must
separate drinking and driving.39 In Finland 92% of young drivers
have been shown to share this view.40 Public opinion surveys in
Britain show that drivers under the age of24 are already less likely to
drink and drive than their elders. It seems likely, therefore, that
there would be some popular support for a zero limit law for learner
and first year drivers in Britain.

Conclusion
The scientific evidence indicates that there is a clear risk ofhaving

an accident while driving when the blood alcohol concentration is
above 50 mg/dl and even lower in young drivers. Recent public
opinion surveys strongly suggest that lowering the legal limit would
be acceptable to most drivers and that most drivers now do not drink
more than 50 mg/dl.

Lowering the legal limit to 50 mg/dl alone is unlikely to have any
effect on drinking and driving since at present most drivers realise
that they are unlikely to get caught. The benefit would come if
random testing was introduced at the same time. For drivers who
cannot control their drinking the probability of arrest would be
greater. A highly visible deterrent would also ensure that most social
drinkers stop drinking and driving. This would more than balance
the increased number ofarrests related to lowering the legal limit for
alcohol.

This study was undertaken while JAD held a Council of Europe Medical
Fellowship at the National Public Health Institute, Helsinki, Finland.
Additional funding came from the Association of Police Surgeons of Great
Britain and the Ministry of the Interior, Finland.
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