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CHAPTER 14

Strategies to prevent alcohol-related injury targeted
to high-risk products, settings, and populations

Tim Stockwell and Norman Giesbrecht

SUMMARY

The allocation of resources to prevent alcohol-re-
lated injuries should address different risk groups
within the population as well as hazardous alcohol
products and drinking environments. Because of the
high prevalence of hazardous drinking behavior, uni-
versal strategies that reduce the alcohol consump-
tion of all drinkers should be a priority, particularly
those targeting the price and physical availability of
alcohol. Targeting the cheap, high-strength alcohol
often preferred by hazardous drinkers through poli-
cy interventions (e.g., by setting a minimum price per
standard drink) should also be a priority. The risk
of alcohol-related injury is highly context-specific,
and some drinking environments are especially high
risk for injury. There are proven strategies for limit-
ing the risk of injury both in public drinking venues
such as bars and nightclubs and on the roads. For ex-
ample, drinking environments may be modified and
staff trained to reduce risk of injury independent of
drinking behavior per se. Policing strategies, which
can help to reduce risk of alcohol-related violence at
drinking venues, and deter impaired driving, can also
be implemented. Targeted strategies that screen,
identify, and provide brief intervention to hazard-
ous drinkers can also be effective. These types of in-
terventions have been successfully implemented in
emergency departments, resulting in reductions in
alcohol consumption and related injuries. Evidence
that school education and public alcohol awareness
campaigns work is weak. However, it is recommend-
ed that alcohol education be re-conceptualized as a
means to raising awareness of both alcohol-related
harms and the availability of effective strategies to

increase public support for effective measures to re-
duce alcohol-related injury. A sea change in public
opinion on alcohol and alcohol-related problems is
required so that the yawning gap between what is
known about the prevention of alcohol-related inju-
ries and what is actually implemented can begin to
be closed.

INTRODUCTION

When strategies to address alcohol-related prob-
lems are considered, it is tempting to focus initia-
tives and resources only on those sectors of the
population with the highest rate of problems. This
approach is effective yet limited for two reasons.
First, it does not address occasional alcohol-relat-
ed incidents, which involve those who typically but
not always drink modest amounts. Second, it has no
preventive potential for those who 1) are current-
ly not drinking and who may be hurt or injured by
someone else’s drinking, or 2) may drink themselves
in a high-risk manner in the future. Thus, it is im-
portant that policies and prevention strategies tar-
get the whole population, as well as those who drink
large amounts and are most likely to experience al-
cohol-related trauma. These two foci are related to
the concept of the “prevention paradox,” discussed
in the section below.

Itis also important to consider the wide range of
risks and potential harm from alcohol. All members
of society are at risk of encountering alcohol-related
problems, either through their own drinking (e.g.,
(1)) or due to drinking by others (2, 3). As noted
below, occasional heavy drinking is also a concern
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from a population perspective because it can have
dangerous, or even lethal, consequences for the
drinker or other people in the immediate environ-
ment. In addition, there are many more occasional
heavy drinkers than regular heavy drinkers, so at
the population level the former contribute more to
the overall burden from alcohol than the latter.

This chapter describes the importance of con-
sidering risk from several perspectives, including
risk related to drinkers’ behavior (e.g., high-volume
alcohol intake), as well as risky products and drink-
ing settings, and how it might change across differ-
ent contexts. For example, having several drinks at
a New Year’s party may be low risk if the drinker is
using public transit to get home, but is not advisable
if he/she plans to operate machinery.

The concept of environmental prevention—the
policy context—should also be considered. Environ-
mental prevention refers to strategies that focus on
alcohol, selling context, and serving practices, as well
as controls on products and drinking settings. While
these strategies may affect the drinker and his/her
behavior, the focus is on not on the individual per
se. As environmental prevention has substantial po-
tential to reduce harm from alcohol (4, 5), the policy
context is extremely important. However, sufficient
resources and institutional capacity are required to
determine which policies are most effective, and how
to put them in place—including the necessary regu-
latory or legislative changes. There often also needs
to be investment in informing the public about the
value of these strategies, as without public support
their effectiveness may be compromised. Finally, in
many instances it is insufficient to have sound regu-
lation unless there is sufficient capacity and political
will to ensure adequate enforcement.

REDUCING HARM FROM ALCOHOL:
THE “PREVENTION PARADOX”

Alcohol-related harm includes various types of trau-
ma, chronic disease, and social problems that can be
experienced by the drinker; his/her family, friends,
and work associates; or strangers. Even for persons
who typically drink modest amounts of alcohol,

such as a few standard drinks per day, occasional
events of heavy episodic drinking may contribute
to alcohol-related negative incidents or increased
probability of such events occurring. Furthermore,
there are some situations and contexts when it is
not advisable to drink in order to avoid health and
safety risks. These include operating machinery;
driving motor vehicles, aircraft, or motorized wa-
tercraft; being responsible for infants; and during
work hours, to mention a few (6). These latter public
health considerations apply to drinkers at all levels
of consumption, ranging from the naive first-time
drinker to the regular, modest drinker, and the per-
son who regularly drinks large quantities. Given that
the number of moderate users in most societies is
many times the number of high-risk users, even oc-
casional events of hazardous drinking from this sec-
tor will contribute more overall damage in a society
from alcohol than the minority who routinely drink
to excess. Therefore, a comprehensive approach to
reducing alcohol-related public health and safety
problems needs to consider the total population, not
only those who drink at levels that are hazardous to
their health or are considered dependent on alcohol.

The “prevention paradox” was first outlined by
Geoffrey Rose in 1981 (7), and later applied to alco-
hol consumption by Norman Kreitman (8). As noted
by Hunt and Emslie (9), Rose contrasted “the conse-
quences of a focus on sick individuals with that on
sick populations.” For example, in the case of alcohol,
focusing on hazardous users might result in an ef-
fective intervention, such as comprehensive screen-
ing, brief intervention, and referral to treatment, but
would only reduce a portion of alcohol-related harm,
and usually at relatively high cost in terms of re-
sources. In contrast, population-level interventions,
which have the potential of reducing alcohol-relat-
ed hazardous incidents, including those associat-
ed with that sector of the population that typically
drinks moderate amounts, might be very cost-effec-
tive. However, there may be little motivation for a
moderate drinker with infrequent episodes of binge
drinking to change his/her behavior in the absence
of external incentives. Interventions that target haz-
ardous users, which are typically more costly, also
face the challenges of 1) determining the interven-
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tion focus, and 2) once focused, convincing persons
who are habituated or dependent on alcohol to dra-
matically change their behavior. On the other hand,
at the societal level, there may be public or adminis-
trative resistance to implementing measures that do
not target those who frequently drink large quanti-
ties, so population-level interventions or policies
may face the challenge of persuading policy makers
that bringing about modest change in many indi-
viduals has sufficient collective benefit to be worth
pursuing. Of particular relevance to alcohol-relat-
ed injury are analyses of the prevention paradox in
relation to alcohol use showing that “acute” alco-
hol-related harms in general are mostly experienced
by occasional heavy drinkers (10-12). This perspec-
tive may be helpful in overcoming theoretical po-
litical resistance to the implementation of effective
prevention measures that target this common drink-
ing pattern, especially in hazardous settings (e.g.,
when driving or operating machinery). Based on the
theory of the prevention paradox, population-wide
measures such as random breath testing, increased
pricing and reduced physical availability of alcohol
offer the promise of greater impact (5)—none of
which depend on moderate drinkers being internal-
ly “motivated” to reduce their occasional excessive
consumption.

This concept has been examined in several dif-
ferent contexts, including binge drinking among col-
lege students (13), general populations of Norway
and Sweden (14), adolescents in 23 European coun-
tries (15), and a household survey in Brazil (16). A
report by Spurling and Vinson (17) based on a pop-
ulation-based case-control and case-crossover study
in three emergency departments in a U.S. county esti-
mated the population-attributable fraction (PAF) as-
sociated with drinking in the six-hour period before
injury. Based on their results, “the PAF that was due
to what is usually considered less hazardous alcohol
consumption (fewer than 5 standard drinks for men
and fewer than 4 for women on one occasion) was
4.5% in the case-crossover analysis and 3.1% in the
case-control analysis. The PAF that was due to alco-
hol dependence was 4.0%" (16, p. 47). The critical
point here is that there are substantially larger num-
bers of individuals consuming at the lower levels of

consumption than there are with dependence, so
after these attributable fractions are applied there
are many more preventable cases among lower-risk
versus high-risk drinkers.

Given their differences in scope and goal, these
strategies are not mutually exclusive; neither is fully
adequate alone in a comprehensive approach, and
both population-level and the more focused inter-
ventions are needed (18). Action on the former is
essential to make substantial progress in reducing
hazardous drinking and alcohol-related harm, and
supportive action in the latter area is required in a
comprehensive approach.

In generic terms, eight strategies have been
shown to be effective in reducing alcohol-related
harm: four types of population-level policies, and
four types of targeted policies. All have the poten-
tial for reducing the incidence of cases that come to
emergency room services. They are presented be-
low by category.

Population-level policies

Population-level policies that have proven effective
against alcohol-related harm include 1) alcohol pric-
ing polices designed to control overall consumption
and high-risk drinking; 2) controls on physical and
legal availability; 3) curtailing alcohol marketing; and
4) regulating and monitoring alcohol control systems.
These strategies have been shown to curtail overall
drinking, reduce hazardous consumption, and lower
harm from alcohol. There is extensive and growing
literature in support of the population-level approach
(4, 5), although the evidence is stronger with regard
to pricing policies than it is for controls on alcohol
marketing. Price and taxation of alcohol has been
linked with overall consumption (19) as well as alco-
hol-related mortality and morbidity (20-22).

Targeted policies

Targeted policies and interventions can be used to
complement population-level policies. Effective tar-
geted strategies include: 1) countering drinking and
driving; 2) changing the drinking context; 3) edu-
cating and promoting behavior change; and 4) in-
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creasing access to screening, brief intervention and
referral to treatment. These types of interventions,
while also of benefit to drinkers and non-drinkers,
are especially relevant to consumers drinking at
hazardous levels or in hazardous contexts—namely,
those who drive motor vehicles after drinking, those
who are over-served alcohol in license premises,
and those who routinely drink above the low-risk
drinking guidelines (6).

Furthermore, as discussed below, these types
of interventions can target hazardous products,
hazardous environments, and hazardous drinkers.
Both population-level and focused interventions are
needed to reduce harm from alcohol, and both types
of initiatives will benefit the population presenting
in emergency rooms with alcohol-related harm.

TARGETING HAZARDOUS PRODUCTS

In countries with active alcohol markets, there
are many thousand different alcoholic products
available for sale, all varying in terms of beverage
type (beer, wine, spirits, “coolers,” etc.); alcohol-
ic strength; price; and volume (23). There are also
non-beverage alcohol products, and homemade and
illicitly supplied alcohol products. The likelihood
that each of these products will be consumed in a
way that increases risk of injury is not equal. In gen-
eral terms, these products pose increased risk of in-
jury if they are high in alcohol content and low in
price. These two factors can be reduced to one fun-
damental concept: price per unit of ethanol, which
is often usefully illustrated as a price per “standard
drink” (a concept defined differently in different
countries). Furthermore, associations with harmful
outcomes of some beverage types (e.g., beer, forti-
fied wine) can be attributed to having the lowest
prices per standard drink.

Risk from low-priced alcohol

There is good evidence that hazardous drinkers seek
out the least expensive alcohol to maximize ethanol
intake per dollar. Jones and Parry (24) found that
young Australian drinkers often used labels on alco-
hol containers to calculate the cheapest way of get-

ting drunk. The consumption of very cheap alcohol
from unofficial sources is reported in many countries
and is sometimes associated with outbreaks of alco-
hol-related deaths from poisoning (25). Cheap wines
have caused substantial problems in rural commu-
nities with a high Aboriginal population (26). Meier
et al. (27) found that price increases among cheaper
products have a particularly high impact on levels
of consumption by hazardous drinkers. A study us-
ing relatively complete and accurate data from the
Swedish government alcohol monopoly, Systembo-
laget, also found evidence of substantial brand sub-
stitution following price increases, especially among
the cheapest brands (28). In the United States, Kerr
and Greenfield (29) found significant substitution
among heavier drinkers toward lower-priced alco-
hol products. An analysis of the 2000 National Alco-
hol Survey indicated the top 10% of drinkers spend
about US$ 0.79 per drink compared to US$ 4.75 per
drink for the bottom 50% of drinkers, with similar
differences observed across beverage types.

Strong and significantly negative associations
have been demonstrated between the price of al-
cohol and a range of acute adverse outcomes of
relevance to injury. Chikritzhs et al. (30) found a
significant relationship between a five-cent increase
in the price of all alcoholic drinks and reductions in
acute mortality and morbidity. Wagenaar et al. (20)
conducted a systematic review and meta-analysis
that confirmed significant negative associations
between alcohol prices and rates of injury from all
causes and specifically from assault, attempted sui-
cide, and road crashes.

Canadian research has confirmed a relationship
between the price of the cheapest alcohol available
to the population and risk of acute harms from al-
cohol-related injury or poisoning. In a study of 89
areas in the province of British Columbia across 32
different periods, Stockwell et al. (22) reported that
a 10% increase in the average price of the cheapest
alcohol across all beverage types was associated
with an immediate 9% reduction in alcohol-related
admissions to the hospital from acute causes.

Collectively, these lines of evidence suggest that
policy environments that permit the availability of
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cheap alcohol increase the risk of acute alcohol-re-
lated harm such as injury.

Risk by beverage type

Low-risk drinking guidelines are promoted in many
countries and many of these provide separate advice
recommending various upper limits of consumption
to minimize risk of short-term or acute-risk harm
(injuries and poisonings) as opposed to longer-term
risk of serious illnesses (31). In Canada (32) and the
United States (33), the suggested upper limits to re-
duce risk of short-term harm such as injury are 1)
three “standard drinks” (12-14 g of ethanol in the
US, 13.45g in Canada) in one day for a female and
four standard drinks in one day for males. In Canada,
the guidelines are qualified by age, with lower limits
(by one drink in each case) recommended for young
adults < 25 years old and people = 64 years old (31).
Additional advice is provided regarding low-risk
drinking environments and drinking speeds, includ-
ing suggestions about drinking alcohol with meals
and avoiding combined use with other mood-alter-
ing drugs. Applying these criteria, Zhao et al. (34)
analyzed national Canadian survey data to assess
the extent to which different types of beverages
were consumed in daily quantities inconsistent with
these guidelines. Using a specific technique known
as the Yesterday Method (35, 36), Zhao et al. (34)
showed that on days when guidelines for avoiding
acute harm were exceeded, 55% of the alcohol con-
sumed was in the form of beer and 33% in the form
of spirits. However, there were marked gender dif-
ferences in these trends, with a much higher propor-
tion of males drinking beer versus spirits on risky
consumption occasions, and a reverse pattern for
females.

Klatsky et al. (37) studied correlates of wine,
spirits, or beer preference among 53 172 white men
and women in a U.S. prepaid health plan. A prefer-
ence for wine was more likely to be expressed by
women, light drinkers, young or middle-aged peo-
ple, nonsmokers, people with higher education, and
those who were free of symptoms or risk of illness.
Persons who preferred spirits were likely to be men,
heavier drinkers, middle-aged or older, less educat-

ed, and afflicted with symptoms or risk factors for
major illnesses. Persons who preferred beer were
likely to be younger, male, and intermediate between
wine and spirits drinkers on level of consumption
and health.

The above findings do not imply that the etha-
nol in beer or spirits is intrinsically more risky than
wine, for example, do suggest that due to a constel-
lation of factors and beverage preferences, the con-
sumption of some beverages is more associated with
injury risk than others, a conclusion that has policy
and prevention implications in relation to marketing
and pricing of alcohol in particular. Earlier research
also reported marked and similar variations in risk
of hazardous drinking as a function of beverage type
(36).

There is also growing evidence that combining
alcohol with caffeinated or other energy drinks in-
creases risk of a range of acute problems including
death from alcohol poisoning (38, 39). It appears
that adding stimulants to alcoholic beverages en-
courages people to drink for longer periods and
thereby consume more and achieve higher blood
alcohol levels. A further complication is that the
stimulants appear to alter the drinker’s perception
of the level of intoxication and give a false impres-
sion of being more in control of their reactions and
behavior than they actually are (39). There is reason
for concern here, particularly because caffeinated al-
coholic drinks have increased in popularity in many
countries (39).

Risk by beverage strength

Stockwell et al. (40) conducted a controlled exam-
ination of the rates of serious alcohol-related harm
in communities across Western Australia and relat-
ed these to socio-demographic characteristics as
well as per capita consumption of beer, wines, and
spirits. They found that the beverage types most
associated with serious harm (alcohol-related hos-
pital episodes and night-time violence) were cheap
bulk wines and “full-strength” beers (i.e., around
5% by volume), with low-strength beers (less than
3.8% by volume) associated with lower rates of se-
rious harm. The idea that making higher-strength
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drinks more available increases risk of harm is well
illustrated in a U.S. college drinking study that com-
pared drinking behavior and enjoyment at fraterni-
ty parties with free, unmarked beer, provided under
two different conditions. In the first condition, the
beer that was provided was only 3% alcohol by vol-
ume, and in the second condition, it was 7%. While
there were only minor differences in the quantities
of high- and low-strength beer consumed, partygo-
ers indicated similar levels of enjoyment and, most
importantly, consumers of the 3% beer had sub-
stantially lower blood alcohol concentration (BAC)
readings than those who consumed the stronger
beer (41). This implies that if the same scenario
had occurred in a commercial setting, the same (or
even greater) profit would have been made by the
retailers on sales of the weaker beer, but the risk
of adverse health and safety effects would have
been much lower with the reduced-alcohol drinks.
A more recent Canadian study found that young
beer drinkers could not reliably tell the difference
between high- and low-strength beer in terms of
enjoyment or level of intoxication (42), suggesting
that beverage strength (at least in relation to beer)
may be a modifiable risk factor for adverse health
and safety outcomes.

TARGETING HAZARDOUS
ENVIRONMENTS

Prevention strategies and policies can also target the
environment. This can involve making drinking ven-
ues, roads, and workplaces safer. There is extensive
research on policing of licensed premises, server
training and intervention, and enforcement of laws
against service to intoxicated patrons and those
under-age, which is highly relevant to promoting a
safer drinking environment (5, 43, 49). The design
of licensed premises is also relevant. For example, in
drinking establishments, poor lighting, steep stair-
cases without proper railings, or physical arrange-
ments that encourage crowding can contribute to
accidents or inter-personal violence (43). Further-
more, if staff at these drinking establishments are
prone to over-service (continuing to provide alco-
hol when a customer is obviously intoxicated), the

risk of injury is further enhanced (5). Precautionary
serving practices in a well-lit, well-designed venue
can reduce risk.

In many countries, there has been a decline in
crashes, injuries, and deaths involving drivers un-
der the influence of alcohol. While this change can
be linked to campaigns, laws, and regulations fo-
cusing on preventing drink-driving it is also partly
attributable to improvements in road and motor
vehicle safety. These include but are not limited to
better lighting and signage; more effective and bet-
ter placement of roadside barriers; clearer and illu-
minated road markings; and electronic warnings of
weather conditions and other hazards. Given these
positive developments, someone driving under the
influence of alcohol will have a better chance of
avoiding a crash, or surviving, should it occur. Chang-
es in automobile design are also relevant, including
better braking systems; airbags; mandatory seat-
belts; and center-high mount stop lamps (CHMSLs;
central brake light mounted higher than the regular
left/right brake lamps, sometimes referred to as the
“eye-level” or “third” brake light), among others.

In the workplace, in recent decades, there may
be a reduction of drinking on the job in some coun-
tries. In some settings, alcohol is not allowed and
random screening of alcohol can curtail use. Never-
theless, this change will not fully eliminate coming
to work while being under the influence of the pre-
vious night’s drinking. Safety features at the work-
place will have potential in reducing all accidents,
including those in which the drinker or another
worker is harmed.

TARGETING HAZARDOUS DRINKERS

Analyses of international emergency room data
suggest that drinkers most likely to drink heavily
and subsequently experience injuries have some
predictable characteristics. One such study identi-
fied the group with the highest risk of alcohol-relat-
ed injury as those who were male, single, and under
45 years old, who drank in the early hours of the
morning on weekends (44). This study suggested
that these types of presentations in the emergency
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department could be used as a surrogate measure of
alcohol-related injuries. In line with the prevention
paradox theory, it is important to recognize that
this pattern of occasional heavy drinking is highly
prevalent among young men. A detailed analysis of
a Brazilian national alcohol survey concluded that
the majority of alcohol problems involved individu-
als whose average consumption was low or moder-
ate but who occasionally engaged in heavy drinking
episodes (15). Also, similar to analyses in the Unit-
ed States and Canada, the authors found that the
top 10% of drinkers by volume consumed as much
as 44% of all alcohol consumed in Brazil. In Cana-
da, it was estimated that the top 10% of drinkers
consume 53% of all alcohol consumed (45).

These two lines of evidence indicate that pre-
vention strategies need to target both the relatively
small proportion of the highest-risk drinkers while
also using universal strategies that address drink-
ing by the total population. While a small number of
drinkers place themselves at extremely high levels
of risk, risk of acute adverse outcomes such as injury
are also distributed widely among the much larger
group of drinkers who only occasionally drink to
excess. There is evidence to support this latter pat-
tern of drinking as characteristic of all regions of the
Americas. There is also consistent evidence across
multiple studies that risk of alcohol-related harm
begins to taper off at higher levels of consumption
on a given occasion. Graham et al. (46) examined
risk of being involved in violent incidents among
drinkers in Canadian bars and found that risk lev-
eled off at higher blood alcohol levels, perhaps re-
flecting reduced activity and capacity at the highest
levels of intoxication.

Beyond demographic factors, there is evidence
that individual characteristics of drinkers may place
them at risk over and above drinking context and
amount of alcohol consumed. Sensation-seeking and
risk-taking personality styles both independently
predict risk of injury among drinkers (e.g., 38), even
when contextual factors and amount of drinking are
controlled, though typically the latter factors are the
more important predictors (47).

CONCLUSIONS

Those making decisions about prioritizing the allo-
cation of resources to prevent alcohol-related injury
should consider both 1) the evidence of the relative
effectiveness of alternative strategies, and 2) the
distribution of high-risk drinking and risks of harm
among the whole population of people who drink.
Three main types are recommended: 1) those that
reduce the alcohol consumption of all drinkers; 2)
those that limit the risk of injury affecting both drink-
ers and non-drinkers, in public drinking venues such
as bars and nightclubs, and on the roads; and 3) use of
targeted strategies that screen, identify, and provide
brief intervention to individuals drinking above low-
risk guidelines. The use of educational strategies as a
means of raising awareness of alcohol-related harms
and increasing public support for effective measures
to reduce alcohol-related injury is also suggested.

Universal strategies that reduce the alcohol con-
sumption of all drinkers are crucial, given the broad
distribution of risk from alcohol-related harm, and
the potential for hazardous drinking across the en-
tire drinking population. This approach is further
indicated by evidence that universal strategies that
influence the price and physical availability of alco-
hol are the most effective (4, 5). In developing these
types of strategies decision-makers should also be
mindful of the evidence that cheap, high-strength
alcohol is most likely to be used by the more hazard-
ous drinkers, making pricing strategies that limit the
availability of such products a priority (45).

There is a wide range of proven or promising
strategies for limiting the risk of injury affecting
drinkers and non-drinkers in public places and on
the road. This includes policing strategies, which
can help reduce risk of alcohol-related violence of
drinking venues (e.g., (46) and deter drink-driving
and hence alcohol-related road trauma (4). Risk of
alcohol-related injury is highly context-specific, and
certain drinking environments are predictably asso-
ciated with higher risks of injury, such as late night
drinking venues and driving while intoxicated. In
some cases, environments can be modified and bar
staff trained to reduce risk of injury independent of
reductions in drinking behavior per se (43, 49).
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Use of targeted strategies that screen, identi-
fy, and provide brief intervention to individuals
drinking above low-risk guidelines is recommended
based on encouraging evidence that these types of
approaches can result in reduced consumption and
related harms (4). Such interventions have also been
mounted in emergency departments, with some
showing success in reducing consumption and alco-
hol-related injuries (50).

Finally, although educational strategies were
not covered specifically in this chapter (mostly be-
cause the evidence that school education and pub-

lic alcohol-awareness campaigns are effective is
weak, at best (4, 5), they can also be used to help
reduce alcohol-related injury, mainly as a comple-
mentary approach to those described above. There
is some evidence that public information campaigns
can help support the effectiveness of other, prov-
en strategies to reduce alcohol-related injury, such
as random breath testing or enforcement of liquor
laws (48, 51). Alcohol education strategies should be
re-conceptualized to focus on raising awareness of
the efficacy of these other, more effective strategies,
as well as the need for them (52). W
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