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Executive summary

The review aimed to assess how effective the blood alcohol concentration
(BAC) laws are at reducing road traffic injuries and deaths. It also assessed

the potential impact of lowering the BAC limit from 0.08 to 0.05.

The review examined:

¢ drink-driving patterns and the associated risk of being injured or killed in a
road traffic accident

¢ how BAC limits and related legislative measures have changed drink-
drinking behaviour and helped reduce alcohol-related road traffic injuries
and deaths

e models estimating the potential impact of lowering the BAC limit from 0.08
to 0.05 in England and Wales

¢ lessons from other countries on using BAC laws as part of overall alcohol

control and road safety policies.

A conceptual framework was used to show how, in theory, a law limiting
drivers’ BAC levels could lead to changes in how much drivers drink and the
number of alcohol-related road traffic injuries and deaths. The review of
evidence tested these theoretical links and the robustness of the underlying

assumptions.

The review was conducted in accordance with the methods outlined in NICE’s
‘Methods for development of NICE public health guidance (second edition,

2009)’ available from www.nice.org.uk/phmethods

Quality of the evidence

The evidence comes primarily from the US, Australia, New Zealand and other
European countries (mostly Scandinavia) and it is difficult to determine how
applicable the findings are to the UK. There are marked historical, institutional,

! This review draws on a wide range of studies that used a variety of units to define BAC levels -such
as milligrams of alcohol per 100 millilitres of blood (50mg/100ml or 80mg/100ml). In this review
report we have not sought to standardised the terminology, but in summary sections the shorthand of
0.05 or 0.08 is used.
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social and cultural differences between countries, as well as different political
and policy priorities in relation to traffic safety, alcohol consumption and drink-

driving.

Any evaluation of the effectiveness of BAC laws and related measures has
certain limitations. In part, this is due to the complex nature of such
interventions. It is also due to the methodological difficulties involved in
conducting rigorous evaluations of the impact of legislative measures on a
population. As a result, it is difficult to attribute precisely reductions in alcohol-

related injuries and deaths to changes in BAC limits.

The quality of studies is also variable. The best available evidence is provided
by time series studies and multivariate regression analyses that have sought
to control for confounding factors. (These factors include underlying trends in
alcohol consumption and economic and social changes, as well as other

alcohol control and road safety policies.)

Findings of the review

The main findings of the review are presented below.

Drink-driving and the risk of a road traffic accident

There is strong evidence that someone’s ability to drive is affected if they have
any alcohol in their blood. Drivers with a BAC of between 0.02 and 0.05 have
at least a three times greater risk of dying in a vehicle crash. This risk
increases to at least six times with a BAC between 0.05 and 0.08, and to 11
times with a BAC between 0.08 and 0.10.

Studies consistently demonstrate that the risk of having an accident increases

exponentially as more alcohol is consumed.

Younger drivers are particularly at risk of crashing whenever they have
consumed alcohol — whatever their BAC level — because they are less
experienced drivers, are immature and have a lower tolerance to the effects of

alcohol than older people.




Younger drivers may also be predisposed to risk-taking — regardless of

whether or not they have drunk alcohol.

Effectiveness of BAC laws

Overall, there is sufficiently strong evidence to indicate that lowering the legal
BAC limit for drivers does help reduce road traffic injuries and deaths in

certain contexts.

A number of studies indicate that lowering the BAC limit from 0.10 to

0.08 reduces road traffic injuries and fatalities, although the scale of effect
varies. They include high quality review evidence (Shults et al. 2001 [++7)).
The effect is independent of other control measures (in particular,

administrative licence suspension).

Other studies indicate that reducing the BAC limit from 0.08 to 0.05 is
effective. In what is the most recent and relevant high quality study, the
adoption of a 0.05 BAC driving limit reduced alcohol-related driving death
rates by 11.5% among young people aged 18-25 (Albalate 2006 [++]). It also
reduced driving fatalities among men of all ages by 5.7%, and among men in
urban areas there was a 9.2% reduction. The analysis, which covered 15
European countries, took account of a large number of factors which could
have affected the results, including related policies and enforcement:

minimum legal driving age, points-based licensing and random checks.

There were no significant reductions in deaths or injuries among the
population as a whole when other concurrent policies and infrastructure

guality were taken into account.

The lowering of the BAC limit from 0.08 to 0.05 also led to a significant
reduction in fatal accidents in Australia, specifically, an 18% reduction in

Queensland and 8% reduction in New South Wales (Henstridge et al. 2004

[+]).

2 Code for quality rating of the study: ++ high, + good, - weak
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There is insufficient evidence to judge what level of effect might be sustained
by lowering the BAC limit, although certain studies indicate that there could be
positive, long-term gains. Two high quality evaluations (Albalate 2006;
Eisenberg 2003 [both ++]) report that the full effect may be achieved at years

2 or 3, and up to 6 or 7 years later.

The effects of the 0.05 law in Europe were evident after 2 years and increased
over time — with the greatest impact occurring in between 3 and 7 years
(Albalate 2006).

Other European-based studies that have examined the effect of lowering the
BAC limit to 0.05 have certain methodological weaknesses and the findings

show some inconsistencies.

Public awareness and enforcement of BAC laws

There is sufficiently strong evidence to indicate that publicity and visible, rapid
enforcement is needed if BAC laws are to be effective. Drivers need to be
aware of — and understand — the law. They also need to believe they are likely

to be detected and punished for breaking the law.

Sobriety checkpoints (random and selective breath testing) can help reduce
road traffic injuries and deaths, according to two high-quality reviews (Peek-
Asa 1999; Shults et al. 2001 [both ++]). In addition, random breath testing
(RBT) had an immediate, substantial and permanent impact on accidents in
three out of the four states studied in an Australian study (Henstridge et al.
1997 [+]). A further study showed that sobriety checkpoints in US states
helped enforce the 0.08 law (Tippetts et al. 2005 [+]).High quality review
evidence also shows that mass-media campaigns can reduce alcohol-

impaired driving and alcohol-related crashes (Elder et al. 2004 [++]).

The effects of the 0.05 BAC law in Austria and Netherlands were attributed in
part to publicity and enforcement measures (Bartl and Esberger 2002;
Mathijssen 2005 [both -]).




A European review of enforcement measures (Makinen et al 2002) showed
that countries fulfilling most of the following criteria have the lowest drink

driving figures:
e Long tradition in drink driving enforcement including low legal limits

¢ Relatively high objective risk of detection (as measured by proportion of

drivers tested)
e Mass media supporting enforcement.

BAC laws and changes in drink-driving behaviour

There is sufficiently strong evidence to indicate that lowering the BAC limit

changes the drink-driving behaviour of drivers at all BAC levels.

The BAC law appears to act as a general deterrent and the beneficial effects
are not just restricted to the drivers at the BAC levels involved.

Five studies (included in a systematic review) showed that the introduction of
a 0.08 BAC legal limit reduced the number of alcohol-related deaths involving
drivers with a BAC of 0.10 or higher (Shults et al. 2001 [++]).

Another study showed that it had a differential impact according to age, with
the highest reductions in deaths among younger drivers (14% reduction
among 18-20 years, 9.7% among 21-24 years and 6.7% among those aged
25 and older) (Dee 2001 [++]).

Other studies have shown that reducing BAC limits to 0.05 or lower has an
impact on drivers who drink heavily. For example, in 1991 when the BAC limit
was lowered from 0.08 to 0.05 in the Australian Capital Territory, it reduced
the incidence of drink-driving with a BAC well above the original 0.08 limit
(Brooks and Zaal 1993).

In addition, analysis of six roadside surveys conducted between 1987 and

1997 in Adelaide, South Australia, found that the percentage of people driving




at night with a BAC at or above 0.01, 0.05 and 0.08 decreased at an almost

uniform rate (Kloeden and McLean 1997).

Although these studies show reductions in drink driving among those with high
BAC levels the precise mechanisms that influence their willingness and

capacity to change their drink-driving behaviour is unclear.

A pan-European study reported that the 0.05 BAC limit had a statistically
significant effect on younger drivers, men, and men in urban areas (Albalate
2006 [++]).

An evaluation of administrative licence suspensions (ALS) combined with
BAC laws found that women and older drivers demonstrated a higher degree
of compliance (Kaplan and Prato 2007 [+]). Analyses of differences in terms of
car occupancy showed that if drivers were alone in the vehicle they were less
influenced by the BAC limit. The authors suggest that drivers are more likely

to comply with the law when there is at least one other person in the vehicle.

Administrative licence suspension or revocation (ALS/R)

There is sufficiently strong evidence from good and high quality studies to
show that administrative licence suspension can help reduce road traffic

injuries and deaths.

This effect pre-supposes that a BAC limit is in place.

According to one study, such a policy (with immediate sanction) can reduce
the likelihood of being involved in a fatal, alcohol-related crash by 5%. It
affected drivers at all BAC levels. Laws mandating licence suspension
penalties after conviction had little effect, and did not appear to be an effective
deterrent (Wagenaar and Maldonado-Molina 2007 [+]).

Another study (Villaveces et al. 2003 [+]) showed that administrative licence
revocation laws were associated with a 5% reduction in overall mortality and a

5% reduction in alcohol-related crash fatalities. A further study reported that




administrative licence revocation was associated with an 8.6% and 10.6%

reduction in alcohol-related fatal accidents (Kaplan and Prato 2006 [+]).

A model of the effect of ALR legislation, taking into account variables for the
business cycle, mileage travelled and demographic characteristics, also
showed significant reductions in alcohol-related crash fatalities (Freeman
2007 [++]). However, administrative licence revocation usually has a BAC limit
as a criterion, so the author says the results should be ‘properly interpreted as
a partial effect conditioned on the existence of a BAC law'.

Young drivers: zero tolerance laws and graduated licensing schemes

There is sufficiently strong evidence to indicate that zero tolerance laws and

graduated licensing can help reduce alcohol-related injuries and deaths.

Zero tolerance laws and graduated licensing schemes can help reduce
alcohol-related injuries and deaths. One systematic review reported a 9-24%
reduction in crash fatalities, while another reported reductions in the range of
11-33% (Shults et al. 2001; Zwerling and Jones 2001 [both ++]).

Additional evidence is provided by primary evaluation studies of high or good
quality. The age groups covered by these laws is specific to the jurisdiction
(typically under 21 in the US, under 18 in Australia and lower in certain other
cases such as in New Zealand with a minimum legal age for driving of 15

years ).

One study found that zero tolerance laws, combined with administrative
licence revocation, led to a 4.5% reduction in fatal crashes among young
drivers (Eisenberg 2003 [++]). Another showed that zero tolerance laws
reduced the proportion of deaths among underage drink-drivers by 24.4%
(Voas et al. 2003 [+]). A further study linked zero tolerance laws to a 12%
reduction in alcohol-related fatalities and a 4% reduction in overall crash

fatalities (Villacaves et al. 2000 [+]).

Three US studies showed that zero tolerance laws changed the pattern of

alcohol consumption and the drink-driving behaviour of young people overall.
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In one, it led to a 19% reduction in the number of young people (aged under
21) driving after drinking any alcohol — and a 23% reduction in the number
driving after five or more drinks (Wagenaar et al [+]). The law did not effect
overall drinking or binge drinking participation. In a second study zero
tolerance, combined with graduated licensing laws, reduced heavy episodic
drinking and led to a shift to becoming a ‘light’ drinker among those aged
under 21 (Carpenter 2004 [+]).

The third study showed that zero tolerance laws reduced drinking and driving
among college students (aged under 21). The main response was to refrain
from driving after drinking, with the greatest effect made by those who

reported drinking away from home (Liang and Huang 2008 [+]).

Good quality evidence shows that graduated driver licensing restrictions help
reduce crashes among young drivers. A systematic review conducted by
Hartling et al. (2004 [++]) reported a general reduction for all types of crash.
Among those aged 16, there was, on average, a 31% reduction in alcohol-
related incidents during the first year (the rate ranged from 26-41%).

Reductions in injury crash rates were similar (median 28%, range 4-43%).

A study of the impact of graduated driver licence restrictions on young drivers
in New Zealand showed that crashes involving those on a restricted licence
were less likely to have occurred at night — and less likely to have involved
passengers. In addition, the driver was less likely to have been suspected of
drinking alcohol, compared with crashes involving a driver licensed under the

old system (Begg et al. 2001 [+]).

Modelling the impact of a 0.05 BAC limit

A range of estimates were produced for the number of alcohol-related driving
casualties that would be avoided in England and Wales from introducing a

0.05 BAC limit, according to different assumptions.

Assuming the policy produces the same relative effect on the BAC distribution
as observed in Australia, 144 deaths and 2929 injuries were estimated to be

avoidable.




Assuming the policy produces the same relative effect on accidents as
observed in other European countries, 77-168 deaths and 3611-15832 injuries
were estimated to be avoidable.

A model was developed, using the best evidence identified during the
systematic review, to estimate what impact lowering the BAC limit to
0.05 would have on the number of alcohol-related deaths and injuries.

A number of estimates were made, based on an extrapolation of the effect of
lowering the BAC limit from 0.08 to 0.05 in other countries. The predictions
also take into account the ongoing shift in the distribution of blood-alcohol
concentration levels in the driving population (that is, the amount that people
are drinking before driving). Given the many uncertainties related to the data
and the assumptions used in the modelling, the figures should be interpreted

with considerable caution.

There was limited evidence on the pattern of drink-driving in the UK, as
measured by BAC levels among the driving population. There was also a lack
of UK evidence on how reducing the legal limit might change drink-driving
behaviour and the associated risk of casualties, particularly among those
drinking above the current 0.08 BAC limit. Consequently, unknown

parameters had to be calibrated or estimated from the international literature.

International lessons

It is generally accepted that reducing the legal BAC driving limit is an effective
drink-driving deterrent and there is a clear trend, especially in Europe, towards

introducing a 0.05 limit.

Other interventions that are being introduced to support this policy include
lower BAC limits for young, learner, probationary and professional drivers
(sometimes called ‘zero tolerance’), and a range of enforcement measures,
particularly random breath testing but also alcohol ignition interlock devices

and more consistent and intensive enforcement in general.
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European citizens (including drivers) appear to support drink-driving policies
already in force, as well as proposals to extend them. The same is true of UK
citizens. However, UK citizens are less likely than other Europeans to know
what the legal BAC limit is, and are among the least likely to have had their
BAC level checked. In common with drivers in other countries which do not
have systematic random breath testing, UK drivers are likely to think that they

will never be checked.

Summary statement

Overall, the evidence indicates that lowering the UK BAC limit from 0.08 to

0.05 is likely to reduce the number of alcohol-related deaths and injuries.

It could have an impact on the drink-driving behaviour of everyone who drinks
alcohol — including those who tend to drink well above the current limit before
driving. However, the effect of lowering the BAC limit (in terms of scale and
sustainability) is likely to be dependent on increasing the public’'s awareness
and understanding of BAC limits and rigour of enforcement strategies.
Currently, the actual — and perceived — risk of being detected and sanctioned
for drink-driving (in the context of the BAC 0.08 limit) is low, and therefore

does not act as a sufficiently strong deterrent.

The effect is also likely to be dependent on the precise combination of
measures (including sanctions) targeting specific groups of drink-drivers,
particularly those who drink and drive persistently above the limit.

Specific additional measures used in combination with a lower BAC limit are
likely to enhance the effect. Administrative licence suspensions have proved
an effective deterrent as they are employed immediately after the offence.

Zero tolerance laws and graduated licensing systems for young drivers have

also proved effective.

This review is based on a rigorous review of the best available evidence.
However much of this evidence is from the USA, Australia, and other
European countries. The precise impact of these measures in the UK is

11



uncertain, given differences in the context. Nevertheless the review findings

provide an important basis for informing government policy on drink-driving.
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1 Introduction

The Department for Transport has asked NICE to help strengthen the
evidence base on the effectiveness of measures for improving road safety,
and specifically measures on limiting blood alcohol concentration (BAC) levels

for reducing road traffic injuries and deaths.

BAC levels can be expressed in various ways. Using the UK’s legal BAC limit
as an example, these are as: milligrams of alcohol per 100 millilitres of blood
(80mg/100ml); grammes of alcohol per 100 millilitres of blood (0.08g/100ml);
and grammes of alcohol per litre of blood (0.8g/litre). (In the USA, decilitre is
sometimes used instead of 100 millilitres: e.g. 0.08g/dl.) Often, the BAC level
is expressed as a percentage (e.g. 0.08% instead of 0.08g/100ml) or in the
shorthand forms 80, 0.08, or 0.8. This report draws on a wide range of
reviews and studies, whose authors have used this variety of ways of
describing BAC levels. We have not standardised the terminology in sections
which report or summarise the findings of this literature (sections 3—6 and 8).
However, we have standardised it in the other sections, using the form 0.08.
(For an explanation of other terms used in this report, see the glossary on

page 162.)

1.1 Aims and objectives

e To assess the evidence on the effectiveness of laws limiting blood alcohol
concentration levels in reducing road traffic injuries and deaths, and
implications for changing the blood alcohol concentration limit for England.

e To review international policies on measures to reduce blood alcohol
concentration levels and their relevance and applicability to the UK context;
including issues relating to implementation and enforcement.

e To advise on the relative effectiveness of options for reducing blood alcohol
concentration levels and related road traffic injuries and deaths, based on

modelling techniques.

15



1.2 Background: policy position

The government’s current policy on drink-driving is set out in its 2000 strategy
for road safety, ‘Tomorrow’s roads — safer for everyone’ (Department of the
Environment, Transport and the Regions 2000). Within the theme of ‘safer
drivers’, the strategy made a commitment to introduce new measures to
reduce drink-driving. These included tougher penalties for ‘high-risk
offenders’, a scheme for courts to send drink-drivers on rehabilitation courses,
continuation of high-profile publicity campaigns, targeted breath testing in
locations where drinking may be more likely to take place, and enabling

evidence from roadside breath tests to be admissible as evidence in court.

The strategy set targets for 2010 of reducing from a 1994-8 baseline the
numbers of people overall and of children killed or seriously injured in road
accidents, and the ‘slight casualty’ rate. Statistics for 2008 show that the
overall target for 2010 has been met and the targets for children and the slight
casualty rate exceeded, despite a growth in traffic of 16% (Department for
Transport 2009). For drinking and driving they show that:

¢ In 2008, it was estimated that 13,020 reported casualties (6% of all road
casualties) occurred when someone was driving while over the legal
alcohol limit.

e The provisional number of people estimated to have been killed in drink-
drive accidents was 430 in 2008 (17% of all road fatalities), an increase of
20 fatalities compared to 2007.

e The provisional number of killed or seriously injured (KSI) drink drive
casualties in 2008 was 2060, less than a quarter of the 1980 level and 5%
below the 2007 level.

e Provisional figures for the number of slight drink drive casualties in 2008 fell
7% since 2007, from 11,850 to 10,970.

The strategy deferred a decision on proposals to lower the legal BAC limit
from 0.08 to 0.05 so that account could be taken of policy initiatives by the
European Commission. In its second 3-year review of the strategy, the

government placed the priority of improving enforcement of the current limit
16



ahead of a change to the BAC limit, but promised to keep the case for

reduction under review (Department for Transport 2007).

Policies on drink-driving need to be seen in the context of the government’s
broader policies on alcohol control, as set out in 2007 in ‘Safe, sensible,
social’ (Department of Health 2007). This also focuses on a minority of
drinkers, defined as those who cause the most harm to themselves, their
communities and their families: young people aged under 18 who drink
alcohol; binge drinkers aged 18-24, a minority of whom are responsible for
the majority of alcohol-related crime and disorder; and drinkers who are
causing harm to their health. ‘Safe, sensible, social’ thus echoes, and places

in a wider context, policy proposals on drink-driving.

The present BAC limit for drivers of 0.08 has been backed by enforcement,
penalties and publicity. The penalty for exceeding the legal alcohol limit or
being unfit to drive through drink is a mandatory minimum disqualification of
12 months. Offenders may also be fined up to £5000 and sent to prison for up
to 6 months. A minimum 3-year disqualification is imposed for a second

offence within 10 years.

1.3 Policy review questions

The specific review questions were as follows:

Risk of road traffic injuries and deaths relating to blood alcohol levels

e What is the best estimate of the relationship between the level of alcohol in
the blood and the risk of a crash? Is it possible to combine data from
current studies meaningfully? How is risk segmented across different
population groups (for example, age, sex) or by time of day? Is it possible
to derive a multivariate model to predict risk?

e By mode and role (for example, driver, passenger), what is the population
attributable risk of alcohol in terms of a) injuries b) fatalities in the following
BAC bands in the UK today: 0, 1-19, 20-49, 50-79, 80-99,100-149,150—
199, 200+? What is the best estimate of the number of road deaths

attributable to alcohol overall?
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What are the personal and lifestyle characteristics of people who crash
their cars while under the influence of alcohol? How are they different from
other drivers, particularly those who commit their offences while

considerably over the prescribed limit?

International policy measures on limits for blood alcohol levels to

reduce road traffic injuries and deaths

All other things being equal, if the limit was lowered to 0.05 (or 0.02), what
is the most likely impact of this in England, given what we know about the
experience of having done this in other countries? What are the likely
changes in people’s behaviour given the current system of enforcement in
the UK? How would different segments of society respond to the lowering
of the limit?

What evidence is there that the introduction of a new, lower limit would
affect the behaviour of drivers who currently cause fatalities while well over
the current limit?

What has been the impact of different control or enforcement measures in
different countries? Are there any consistent messages that might be
transferrable to a UK setting?

What have been the consequences of policies that have directly addressed
younger drivers?

What is the evidence of any potential adverse or unintended consequences

of introducing a lower limit?

Appraisal of options for reducing blood alcohol levels

If there is no change in the current limit, what is the likely impact of
introducing random testing in the UK and doing more tests?

References
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2 Review approach and methodology

The review was conducted in line with NICE methods for review of public

health programmes and interventions (NICE 2009).

2.1 Conceptual framework

The conceptual framework has guided the review process. It sets out the
rationale for why the intervention — that is, the reduction in the legal limit of
BAC for driving (from 0.08 g/dl to 0.05 g/dl) — could work. It defines the
conceptual links between the law for 0.05 g/dl, changes in drink driving and
long-term health outcomes (as measured by alcohol-related road injuries and
deaths).
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Logic model: Laws limit blood alcohol concentration level of drivers
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These links are based on a set of assumptions about the links between drink-

driving interventions, individual drink-driving behaviours, including alcohol

consumption, and resulting involvement in accidents. These assumptions are

set out below:

Assumptions

Alcohol consumption impairs driving functions: drivers’ risk of injury and

death increases with blood alcohol concentrations at and above 0.02g/dI.

Drink-drivers will tend to comply with a prescribed limit by reducing their
intake of alcohol before driving, thereby lowering their risk of being involved

in a crash, and being injured or killed.

Drivers’ reduced alcohol consumption is dependent on their awareness and
understanding of the prescribed limit, their perception of risk of being
detected and punished for violating the law, and their responsiveness to

social norms around driving behaviour.

Enforcement measures that are well-publicised, enforced and sustained
are therefore vital in increasing drivers’ perception of risk of detection.

Any new law imposing a lower prescribed limit, with the necessary
enforcement measures will also influence social norms regarding drinking
and driving, strengthening the view that drinking and driving is socially

unacceptable.

Young drivers have a higher risk of being involved in a crash, and being
injured and killed as the influence of alcohol is compounded by

inexperience and also propensity for risk taking behaviour.

Consequently specific targeted measures may be required including a

lower limit for BAC.

These assumptions draw on both theoretical and empirical evidence. This

review aims to consider this evidence and test the robustness of the above

assumptions.
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Policy and research have drawn on ‘deterrence’ theory in particular to help
understand and explain how policy measures could influence patterns of drink
drinking (Homel 1988). A distinction is made between specific and general
deterrence. Specific deterrence occurs when a drink driver is apprehended
and punished and consequently is deterred from future drink driving. General
deterrence results from the perception that there is a high risk of detection and

punishment for drink driving.

Effectiveness of measures is dependent on whether they deter drivers from
drinking and driving because of the risk and threat of being detected and
punished. This is not only related to the nature of the legal sanction, but also
individual factors, including assessment of risk, fear of disapproval, shame
and embarrassment, and certain personality traits such as risk-taking
propensity and levels of impulsivity. Such factors mean that legal sanctions

are likely to have a differential deterrent effect.

A key question is the extent to which legal sanctions affect the behaviour of a
‘hard core’ of drivers who may continue to drink and drive regardless of level

of sanctions.

This conceptual model helps assess and interpret the evidence on

effectiveness. It helps also to identify the gaps in the evidence.

In particular the model identifies the range of contextual factors that influence
drink driving behaviours and road traffic injuries and deaths. The precise mix
of traffic safety and alcohol control policies are distinct to each country or
state. Evaluation of the impact of BAC laws needs to take account of this
policy context as well as other factors, including wider economic and social
trends. Assessment of the relevance and applicability of policy measures to

the UK from elsewhere must consider variation in contexts.

Approach to evidence reviews and impact evaluation

The approach comprised the following five components:
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e Summary review of studies on the relative risks of road traffic injuries and

deaths relating to blood alcohol concentration (BAC) levels.

e A systematic review of the effectiveness of drink-driving laws reducing the
legal limits of BAC levels in reducing alcohol-related road traffic injuries and
deaths covering:

— review-level evidence: that is, systematic reviews of studies of
evaluations for drink-driving laws and related measures

— primary evaluations of drink-driving laws.

¢ Impact evaluation based on a modelling approach for estimating the effect
of different legal limits of blood alcohol levels on alcohol-related road traffic
injuries and deaths (modelling project undertaken by the School of Health
and Related Research, Sheffield University).

e A comparative analysis of the effectiveness of international policies on
limits on BAC levels in reducing road traffic injuries and deaths, and

implications for measures in England.

The aim was to define and assess the current body of knowledge of most
relevance to the research questions. The combination of components was
intended to build on existing review work. In particular it aimed to consider
more recent evidence regarding experience of lowering BAC limits to 0.05g/dl
or lower where available (that is, to examine evidence of most relevance to
the UK context).

The review is therefore not exhaustive or fully comprehensive. Existing review
work provided a platform for the review. This included a number of narrative
reviews (Anderson 2008; Chamberlain and Solomon 2002; Fell and Voas
2006; Howat et al. 2004; Mann et al. 2001). These narrative reviews provided
valuable reference sources (although they were not fully appraised as they did

not meet the inclusion criteria).
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Literature search

The search strategy was designed and undertaken by NICE Technical Team
and Information Services to support all the above reviews. The search

involved two phases:

e Scoping searches to identify policy documents and guidance relating to
national and international approaches to reducing drink-driving, and

including associated research, review and evaluation material

e Systematic literature searches to identify systematic reviews,
epidemiological studies and other studies relating to risks relating to

drinking and driving, and primary evaluation studies.

The data bases and websites and policy sources that were searched are

listed below.
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Search sources

Databases Systematic review | Sources of international policy guidance and
sources documentation
ASSIA Aggressive Agency for Healthcare National Health and
British Nursing Research Research and Quality Medical Research
Index Intelligence Facility | (AHRQ) Council (Australia)
Centre for (ARIF) Alcohol Advisory Council | National Highway Traffic
Reviews and Bandolier of New Zealand Safety Administration
Dissemination Campbell Library Alcohol Concern (Us)
databases of Systematic Alcohol and Education National Institute for
(DARE, HTA, Reviews Research Council Health and Clinical
NHS EED) Cochrane Association of Public Excellence
Cinahl Database of Health Observatories NHS Information Centre
Cochrane Library | Systematic British Medical National Institute on
(CDSR, Reviews Association Alcohol Abuse and
CENTRAL, Cochrane Drugs Canadian Medical Alcoholism (US)
DARE, HTA, and Alcohol Association Infobase National Institute on
NHS EED) Group Clinical Evidence Alcohol Abuse and
Embase Cochrane Injuries | Clinical Knowledge Alcoholism — Alcohol
ERIC Group Summaries Policy Information
HMIC DARE (CRD and Department for System
MEDLINE Cochrane) Transport NLH International
MEDLINE in HTA (CRD and Department of Health Guidelines
Process Cochrane) Drugscope NLH Mental Health
Psyclinfo NHS EED (CRD European Commission Specialist Library
Social Care and Cochrane) European Legal NLH National Library of
Online National Institute Database on Drugs Guidelines Specialist

Social Policy and
Practice

Social Science
Citation Index
Sociological
Abstracts
Transport

for Health
Research (NIHR)
Health Technology
Assessment
Programme

European Road Safety
Observatory

European Transport
Safety Council
Evidence for Policy and
Practice Information and
Co-ordinating Centre
(EPPI Centre)

Faculty of Public Health
Guidelines International
Network (GIN)

Global Information
System on Alcohol and
Health (GISAH)

Global Road Safety
Partnership

Health Development
Agency

Health Protection

Library

NLH National Library for
Public Health Specialist
Library

New Zealand Guidelines
Group

New Zealand Ministry of
Health

North West Public Health
Observatory

OpensSigle
Parliamentary Advisory
Council for Transport
Safety

Royal Society for the
Prevention of Accidents
SAMHSA's National
Clearinghouse for
Alcohol and Drug
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Agency

The Home Office
Information about Drugs
and Alcohol (IDA)
Institute of Alcohol
Studies

International Centre for
Alcohol Policies
International Harm
Reduction Association:
International Harm
Reduction

Intute

Joseph Rowntree
Foundation

King’'s Fund

National Guidelines
Clearinghouse

Information

The Scottish
Government

SIGN

Transport Research
Laboratory

TRIP database

Welsh Assembly
Government

World Health
Organisation: Alcohol
World Health
Organisation: Violence
and Injury Prevention
and Disability
WHOLIS - World Health
Organization library
database

The search strategy used for MEDLINE is provided as an example and is set
out in appendix A. The subject headings used in this strategy were adapted

accordingly for the searches conducted in the databases.

Inclusion and exclusion criteria for evidence reviews

Studies were eligible for inclusion if they were concerned with:

¢ Epidemiological consequences of alcohol consumption relating to driving
impairment; relative risks of road traffic injuries and deaths relating to blood

alcohol concentration (BAC) levels.

e Drink-driving policy interventions:
— laws prescribing limits for blood alcohol concentration for
driving
— penalties including licence suspension, fines and jail
sentencing

— enforcement including random breath testing/sobriety checks
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— laws targeting younger drivers, including minimum legal age
for drinking alcohol, lower BAC limits (zero tolerance),

graduated licensing schemes.

e Outcomes:
— road traffic accidents, injuries and deaths relating to alcohol
— measurement of BAC levels among drivers

— self-reported measures of drink driving behaviour.

e Study design:
— epidemiological studies and other types of studies on risks of
drinking and driving
— systematic reviews including meta analyses

— primary evaluations of drink-driving laws.

Studies were excluded as follows:

e secondary or tertiary prevention measures for drink-driving (including
individual-based treatment measures and schemes)

e measures relating to prevention of driving under the influence of drugs and
alcohol

e studies published in any other language than English

e studies carried out in developing countries

e review studies published before 1990

¢ studies of primary evaluations published before 1995 (except studies
identified by experts relating to 0.05 g/dl BAC laws).

Screening and data extraction strategy

The screening of potential studies and documents was based on the above
criteria. The initial screening of the search results involved assessment of
titles and abstracts by two reviewers independently, and then full texts.
Differences about inclusion were resolved through discussion, with a third

reviewer providing advice when necessary. The studies and papers were
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categorised according to type of study or material: policy, review level, primary

evaluation, epidemiological and risk studies.

Certain material although relevant, did not meet the inclusion criteria. For
example, as noted above a number of narrative reviews were not systematic
reviews. This material was used as background documentation to assist
interpretation of evidence as appropriate as well as a means to identify
primary studies and other relevant work. Studies were often reported in
multiple papers, including conference papers and discussion papers. The
reviewers attempted to prioritise the most recent paper published in a peer
review journal. Relevant papers were also identified by academics (providing

advice to the project).
The international policy search identified documentation from:

e national governments (mainly the UK, the USA, Canada, New Zealand, and
Australia) and the executive agencies, advisory bodies, and research and
evidence bodies connected to them

e supra-national and international bodies such as the European Commission
and WHO

¢ national and international non-governmental organisations (NGOSs),
including organisations of concerned professionals

e academic and independent researchers and policy analysts.

Analysis and synthesis of the policy documentation was based on a thematic
approach (described in section 7).

The comparative analysis provided a basis for testing the assumptions in the
conceptual framework regarding the ‘context’ for effective intervention; and

also for identifying lessons relevant in reviewing UK policy on BAC limits.

The documentation was used to analyse international experience relevant to

informing any change of policy in England.
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Summary of search strategy

Other sources

-experts, reference Data bases Websites
tracking (conference
papers)
\ /
‘ A 4 +
Systematic reviews
of BAC laws & Primary evaluations/

related enforcement
& preventive measures
(1990-2009)

observational
studies relating to
BAC laws (1995-2009)

International policy
guidance &
documentation

45 papers -2736 papers (1990-2009)
12 studies on :
) risks of road traffic Prlmary. Thematic
11 systematic accidents Evaluations analysis
reviews due to alcohol (42)

Quality appraisal strategy

The quality of the systematic reviews and primary evaluations was assessed

according to the schemes set out in tables below. These criteria were

informed by NICE methods, and those used by the Cochrane collaboration for

public health interventions( (Cochrane Collaboration 2007).

Quality assessment criteria for reviews

1

2
3
4
5
6

7
8

Clear and appropriate focused question
Description of review methodology
Sufficiently rigorous search strategy
Appraisal of study quality taken into account
Sufficient similarities between studies to make combing them

reasonable

Overall assessment: approach sufficient to minimise bias/account
taken of any likely direction of bias
Types of evaluative studies specified
Relevance of findings to key questions
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Quality assessment criteria for primary evaluation studies

Interrupted time series/controlled interrupted time series

1
2

~No ok~ Ww

Protection against secular changes

Appropriate analysis: use of ARIMA models OR time series regression
models

Nature of intervention effect pre-specified or rational explanation given
Data collection — protection from bias

Data completeness

Objective outcome assessment (blinded or variables objective)
Reliability of primary outcomes

Randomised controlled trials, controlled trials, controlled before and after studies

~NOoO o~ wWNPRE

Concealment of allocation (RCTs, CT only)

Similarity to baseline outcomes

Similarity to other baseline characteristics (CBA)

Protection against contamination

Follow up of participants (not applied to population cross sections)
Objective assessment of outcomes (blinding or variables objective)
Reliability of primary outcome measures

Each study was rated according to the extent to which the quality criteria were

met as outlined below. The data extraction forms and quality rating for each

study are shown in appendix C.

Quiality rating

Definition

++ All or most of the checklist criteria have been fulfilled. Where the

High criteria have not been fulfilled the conclusions are very unlikely to
alter.

+ Some of the checklist criteria have been fulfilled, where they have not

Good been fulfilled, or not adequately described, the conclusions are
unlikelyto alter.

- Few or no checklist criteria have been fulfilled and the conclusions

Weak are likely or very likely to alter.

Synthesis

Overall interpretation and synthesis of the evidence took account of the

following:

¢ overall quantity and quality of the evidence

e degree of consistency of findings, particularly regarding the nature of the

effect

¢ applicability of the findings to the UK context.
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This synthesis was presented in a narrative form, including evidence

statements. Evidence statements summarise the overall strength (quality,

guantity and consistency) of the evidence. The degree of overall strength is

defined taking account of the quality ratings of reviews and primary

evaluation. The table below defines what constitutes the different levels of

evidence statements for the purposes of this review.

Evidence statements terminology

Rating of Quality, quantity and consistency of evidence of
strength of reviews/studies
evidence
Strong There are at least two high quality systematic reviews (++),
evidence and/or at least four high quality primary evaluations (++);
and/or six good quality primary evaluations
The overall weight of the evidence is in a consistent direction
Sufficiently There is at least one high or good quality systematic review
strong (++), and/or at least two high quality primary evaluations
evidence and/or three good quality primary evaluations
The weight of the evidence is, on balance, in a consistent
direction; among high/good quality studies there may be
some degree of variability
Weak There are no high or good quality systematic reviews; there
evidence are a small number of good or weak primary evaluations

There are inconsistencies in the evidence

Inconsistent

A further comment may be required on the degree of

evidence variability in direction of effect/outcomes; and level of
agreement/disagreement

No evidence There is no high or good quality evidence, within the scope
(study design/sources of studies) included in the review
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3 Epidemiology: alcohol-related risks of road

traffic injuries and death

This section reports the summary review of studies on the relative risks of
road traffic injuries and deaths relating to blood alcohol concentration (BAC)
levels. The increased relative risks at an individual level and attributable risk
at a population level provide the underpinning epidemiological rationale for

interventions that limit the alcohol consumption of drivers.

A total of 12 studies were identified which investigated the relationship
between BAC levels and the risk of road traffic injury and death. Most of the
studies are non-UK based and span four decades including Borkenstein’s
Grand Rapids study conducted in the early 1960s. The studies identified
varied in terms of their design, methodology and models used for estimating

the relative risk of alcohol-related crashes, injuries and deaths.

Maycock (1997) describes the various sources of data available in the UK that
can be used to determine prevalence of drink driving and risk of road traffic
injury and death, and their strengths and weaknesses. In particular, road side
surveys are conducted in the main during late night/early morning (‘drinking
hours’). As such the survey data can be only representative of patterns of
drink driving during this period. Such surveys do not provide an estimate of
prevalence of drink driving over 24 hours; and capture in full the pattern of

drink driving in the population.

Of the 12 studies, only one reported findings from the UK (Maycock 1997); the
remaining 11 studies were from the USA (6), Australia (2) and New Zealand
(3). The 12 studies are categorised into the following three groups with some

studies overlapping between the three groups:

3.1 Epidemiological studies

Of the 12 studies identified, four were categorised as epidemiological studies
(Brooks and Zaal 1993; Hingson and Winter 2003; Kloeden and McLean

1997; Maycock, 1997). These four papers reviewed various sources of drink-
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driving data including national statistics, coroners data, prosecution data,
random breath testing and surveys to identify trends relating to drinking and
driving including the characteristics of drinking drivers (for example, age,
gender occupational group), and drinking and driving by time of day, day of

week and month of year.

3.2 Laboratory studies

Two studies conducted in the USA (Moskowitz and Fiorentino 2000;
Moskowitz et. al. 2000) investigated the effects of varying levels of alcohol on
driving-related skills within a laboratory setting. In the first study Moskowitz
and Fiorentino (2000) reviewed 112 studies on the effects of low doses of
alcohol and driving-related skills, while in the second study Moskowitz et. al.
(2000) examined the effects of alcohol on driving skills at BAC of 0.00% to
0.10% in a sample of 168 subjects assigned to age, gender and drinking

practices groups.

3.3 Estimation of relative-risk studies

A third group of studies reports estimates on the relative risk of being involved
in an accident where risk is estimated in relation to a number of different
variables including age, gender, time of day, number of passengers (Allsop
1966; Keall et al. 2004; Keall et al. 2005; Keall and Frith 2005; Maycock 1997;
Peck et al. 2008; Zador et al. 2000). Reporting on studies conducted in the
UK, USA and Australia the authors make use of various data sources

including case-control data.

Maycock (1997) in his review of drinking and driving in the UK calculates the
relative risk of being involved in a drink-drive accident as the number of drink-
drive accidents per 1000 injury accidents. Thus the relative risk by age (both
sexes combined) is estimated as the number of drivers in a particular age
group who failed a breath test after an accident divided by the total number of

accident involvements for that age group (Department of Transport 1994).

Three studies conducted in New Zealand (Keall et al. 2004; Keall et al. 2005;
Keall and Frith 2005) sought to produce estimates of the relative risk of being
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involved in a crash analysing a number of variables. One study (Keall et al.
2004) investigated the influence of carrying passengers on driver risk and also
estimated driver risk by age and BAC level while controlling for any such
passenger effects. A further aim of the study was to estimate passenger
effects on driver risk while controlling for the effects of alcohol and age for
driving trips at a time of night and days of the week when the vast majority of
travel in New Zealand is associated with socialising. A second study by Keall
et al. (2005) sought to tease out the risk associated with driving at night and
the risk associated with inherently night time factors, from the risk associated
with alcohol. In a third study by Keall and Frith (2005), the authors present a
method for estimating the risk of driver involvement in injury crashes for case-
control data where control drivers have reliable measures of BAC and other

driver characteristics but crash-involved drivers do not have BAC measures.

In the USA, a paper by Allsop (1966) provides a summary and additional
analysis of the Borkenstein et al. (1963) study in Grand Rapids, Michigan,
which investigated the effects of alcohol on driving skill and accident
involvement. Zador et al. (2000) also in the USA, sought to re-examine and
refine estimates for alcohol-related risk of driver involvement in fatal crashes
by age and gender as a function of BAC. A third US study by Peck et al.
(2008) re-analyses data collected by Bloomberg et al. (2005) to investigate

how the two variables of age and BAC interrelate to influence crash risk.
3.4 Summary of epidemiological studies

Trends in crash deaths and injuries

While the data is historical, the Maycock study (1997) is one of the few
sources of UK data on the BAC distribution in the population. Data for the
period 1984-90 for the UK indicates that accidents of all severities involving
drinking and driving have been declining at considerably higher rates than
have accidents in general. For the same period there has been an overall
decline in the proportion of fatalities for which BAC is known which were over
the legal limit. However, the BAC distribution for UK drivers killed in accidents

while over the legal limit has remained much the same over the 10 year period
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1984-94, with the significant exception that the fatalities involving drivers over

five times the legal limit 10 years ago have virtually disappeared in the most

recent period. In the USA, similar trends concerning traffic deaths involving

alcohol declined markedly from the early 1980s to 1996 but that in the 6 years

since then the downward trend has abated and alcohol-related traffic deaths

have actually increased.

The main findings of the studies on patterns of alcohol-related drink-drive

injuries and fatalities are shown in the tables below.

UK trends in drink-driving (Maycock 1997)

In the UK reductions in fatal, serious and slight drink-drive accidents
from 1984-94 have been declining at a considerably higher rate than
have accidents in general.

Reductions in fatal, serious and slight drink-drive accidents from 1984—
94 are reported as 7.9%, 10.2% and 5.8% respectively.

The equivalent rates for all fatal and serious accidents over the same
period are 5.6 per cent and 5.8 per cent respectively, indicating that
accidents of all severities involving drinking and driving have been
declining at considerably higher rates than have accidents in general.

The distribution of women who are involved in fatal accidents in the UK
as drink-drivers for the period 1990-94 is very similar to that of men.

In the UK, coroners’ data for the period 1990-94 show that the age
distributions of male and female drink-drivers involved in all injury
accidents and in fatalities are very similar.

In the UK for the period 1984-94 there has been an overall decline in
the proportion of all fatalities for which blood alcohol concentration is
known which were over the legal limit. This overall decline however
conceals that while car driver and motorcyclist fatalities have been
declining over the decade, accidents involving pedestrians have not.

The BAC distribution for UK drivers killed in accidents while over the
legal limit has remained much the same over the 10 year period 1984—
94, with the significant exception that the fatalities involving drivers over
five times the legal limit 10 years ago, have virtually disappeared in the
most recent period.

In the UK the hourly pattern of drinking and driving show the expected
high incidence of drinking and driving between the hours of 22.00h and
02.00h.
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USA (Hingson & Winter 2003) and Australian (Brooks & Zaal 1993) trends
in drink driving

¢ In the USA alcohol-related fatality has declined markedly from the early
1980s to 1996 while accidents not involving alcohol, have increased
43% in the same period.

e Traffic deaths involving people with BAC up to 0.08g/dl had the
smallest proportional decline (19%) while traffic deaths among people
with BAC of 0.08 g/dl and higher declined 35% and those with BAC of
0.15 g/dl and higher declined 37%.

e Since 1982 declines in USA alcohol-related traffic deaths have not
varied much by gender. However, the proportion of male drivers
involved in alcohol-related crashes has declined by 37% whereas the
number of female drivers in alcohol-related fatal crashes for the same
period had only declined by 22%.

e Young people aged 16-20 in the USA had the greatest decline (56%)
in alcohol-related traffic deaths since 1982.

e Inthe USA drivers between the ages of 16 and 20, and especially
those aged 21 to 45 are more likely to be involved in alcohol-related
fatal crashes at a rate that is out of proportion to their percentage of the
population.

e In Australia a reduction in the maximum permitted legal BAC from
0.08g/dl to 0.05¢/dl led to a reduction in drink-driving at BAC levels
well above the original 0.08g/dl limit.

Trends in alcohol distribution among drink-drivers

The accident trends reported by both Maycock (1997) and Hingson and
Winter (2003) have arisen from an actual reduction in the amount of drinking
and driv