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Overview

This report presents the results of the first phase of an investigation into the effects of pricing
and promotion on alcohol consumption and related harm in the UK, commissioned through
the Policy Research Programme, National Institute for Health Research, Department of
Health.

Recent research on alcohol policies has made it possible to rank policies and interventions
according to their effectiveness in controlling excessive alcohol use and alcohol-related harm.
The evidence suggests that there are a large range of effective strategies from which policy
decision-makers can choose (Jahiel & Babor 2007, Stockwell et al 2006). However, it appears
that some ineffective strategies tend to be particularly fashionable whereas strategies that are
more effective can be unpopular (Brand et al, 2007). The English Government recently
published the updated National Alcohol Strategy (Department of Health, 2007), which, among
other things, proposes to tackle those pricing, marketing and promotional practices which may
harm alcohol consumers, especially those most vulnerable to the negative effects of alcohol.
A policy that leads to price increases of alcoholic beverages is likely to be one of the less
popular policy choices, with both consumers and industry, and policies restricting promotional
activity could potentially have significant detrimental influences on the alcohol industry.
Therefore, it is imperative that such policy decisions are based on a sound evaluation of
existing evidence (Phase 1 of our work) and pre-testing of the likely impacts of policy changes
(Phase 2).

Aims and Objectives

The primary objective of our research was to provide answers to key questions about the
relationship between alcohol promotions including pricing, level of consumption, alcohol-
related harm and the likely social, health and economic costs and benefits of planned or
potential policy interventions.

Specifically, our team was commissioned to
a) systematically review the evidence on the link between the price and promotion of
alcohol on the one hand and patterns of consumption and alcohol-related harm on
the other as well as the effectiveness of related policy interventions (Phase 1)
b) indicate how the promotion and pricing of alcohol affects total alcohol intake, and
patterns of consumption in groups identified as priorities by government, namely
underage drinkers, young adult binge drinkers, heavy drinkers, and those on low
incomes (Phase 1) and
c) model the potential implications of changes to current policies, especially the
impact on health, crime, and employment (Phase 2).

In Phase 1, the topic of this first report, we have carried out a systematic review of the
evidence base on the relationships between the various types of alcohol promotions, alcohol
pricing, alcohol consumption and alcohol-related harm. Where evidence permits, we report
separately on different types of alcohol and groups of consumers (including underage
drinkers, young adult binge drinkers, heavy drinkers and those on low incomes). Harms are
defined widely and include health, social and crime-related harms on individuals and
communities.

In Phase 2, based on the findings of the review, available data and current government
priorities, we select a number of policy alteratives and model their differential impact on
alcohol consumption and alcohol-related harms. Where possible, we model the effects of
policy changes on the identified priority groups. The model provides a decision making tool,
enabling policy makers to answer what-if questions, to predict the likely downstream impact of
different policy scenarios and to identify areas of uncertainty and research priorities for
different policy options.
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Background

UK alcohol consumption and expenditure trends and patterns

The trends and patterns of drinking in the UK are well documented' and only a brief summary
of the key facts is provided here. HM Revenue and Customs data on alcohol clearances
(HMRC 2008) show that overall there has been an increase in per capita consumption of 2
litres of pure alcohol between 1992 and 2004 with smaller fluctuations since then (Fig 1). In
2007/8, the per capita clearance was 11.53 litres of pure alcohol.

In the UK, alcohol consumption is mostly reported in alcohol units. Many other countries use
the concept of standard drinks, the alcohol content of which varies by country. Therefore,
much of the research literature reported in Review 3 reports uses g or ml of pure alcohol. One
UK unit corresponds to 10 ml (or 8g) of ethanol.
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Figure 1. Alcohol clearances 1986/7-2007/8. Source: HMRC 2008.

Based on household survey data, the average weekly amount drunk in 2007 was estimated to
be 18.6 units for men and 9.9 units for women when including abstainers, or 23.5 (men) and
14.4 (women) units when looking at those who consumed at least one unit in the past week
(General Household Survey 2006 and ONS Omnibus Survey 2007).

The UK government advises that adult men should not regularly drink more than 3-4 units of
alcohol a day, and that adult women should not regularly drink more than 2-3 units a day
(Department of Health, 2007). In the 2006 GHS, 40% of men and 33% of women reported
exceeding the daily limit on at least one day in the past week. The tendency to consume
beyond the limit is dependent on age; young people are most likely to exceed recommended
limits. In young people, the gender difference in overall levels of consumption is very small,
whereas in older age groups, men are clearly the heavier drinkers. GHS data suggests that
for the past ten years, the rates of men regularly exceeding the government’s recommended
daily limits have remained relatively stable, whereas the prevalence of higher-risk drinking in
women has been increasing in recent years.

' For example, see NHS Information Centre: Statistics on Alcohol 2008 and Association of
Public Health Observatories: Indications of Public Health in the English Regions 8: Alcohol,
2007.
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Binge drinking is here defined as drinking more than twice the daily recommended allowance,
i.e. >8 units per day for men and >6 units for women, in a single session. In the 2006 GHS,
23% of men and 15% of women reported engaging in at least one episode of binge drinking in
the past week. Younger age groups were much more likely to binge drink (29% of men and
26% of women aged 16-24). Trends in the prevalence of binge drinking have been largely
stable for the past decade. It needs to be borne in mind that because of recollection and
social desirability bias, general household surveys are known to substantially underestimate
actual levels of drinking, and especially levels of binge drinking (Stockwell et al 2004), thus
the above figures are likely to be lower than actual proportion of heavy and binge drinkers in
the population.

Harmful drinking is defined, by government, as regularly drinking >50 units per week for men
or >35 units for women. In the 2006 GHS, 9% of all men and 7% of all women under the age
of 65 reported drinking at this level in the past week, a slight increase since 1998. For those
who had had at least one drink in the previous week, the corresponding proportions rose to
12% of men and 9% of women under the age of 65.

In terms of the likely effects of price on heavy drinkers, we were interested to describe how
alcohol consumption is distributed in the population. We estimated total annual alcohol intake
using GHS 2006 data on weekly consumption, and split the population into deciles according
to the level of alcohol intake. Results show that the top 30% of drinkers consume nearly
80% of the total alcohol volume (in pure ethanol) consumed in the UK, whilst the bottom
30% of drinkers consume only 2%. Again, it is worth mentioning that problem drinkers are
likely to be underrepresented in this general population sample.

In children, the likelihood of ever having tried alcohol is dependent on age, increasing from
21% of 11-year-olds to 82% of 15-year-olds, with few gender differences (SDD, ONS 2006).
Asked about past week drinking, which is often used as an indicator of regular drinking, 41%
of 15-year-olds had had a drink, compared with 29% of 14-year-olds, 16% of 13-year-olds,
and 8% and 3% of 12- and 11-year-olds. Looking at trends, the proportion of children who
drank in the past week appears to have increased in the mid-90s, but has decreased since
the turn of the millennium. There is however a pronounced trend towards heavier
consumption in those who do drink (Fig 2), and the trend is most pronounced in the youngest.
11-13 year old girls reported having drunk an average of 8 units in the past week, and boys of
the same age drinking 12 units. At age 15, the level of consumption by those who drink
matches and surpasses that of many adult groups (14 units for boys and 11 units for girls).

14

12 g * ,' N R
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Mean weekly units

4 i
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— 'Aged 14 = = Aged 15

o T T T T T T T T T T
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Figure 2. Mean weekly units consumed by 11-15 year olds who have ever had a drink.
Source: ONS Statistics on Alcohol 2008.
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Data collected in the annual Expenditure and Food Survey (EFS) and its predecessor, the
Family Expenditure Survey, allow the examination of trends in the average weekly
expenditure on alcoholic drinks. Trends show that expenditure on alcohol rose sharply up to
2003 and increased less sharply since then. Overall, each year individuals spent an extra 10p
per week on alcohol than in the previous year, which represents a 4-6% annual rise and is
above the average levels of inflation for these years. Slightly more is spent on drinks
consumed outside the home (56% of the total expenditure on alcohol). There is a strong
linear relationship between income and expenditure for alcohol. Whilst households in the
lowest 10% income bracket spend, on average, under £5 per week on alcohol, those in the
top 10% income bracket spend over £28 per week.

Overall, data show that there has been an upwards trend in both population-level
consumption and expenditure on alcohol, that drinking at levels exceeding the government’s
recommended sensible drinking limits is wide-spread, and that a significant proportion of
children drink alcohol and those that do tend to drink increasing amounts.

Alcohol-related harms

Harms are classified as alcohol-specific of alcohol-related, and can be either chronic or acute.
For alcohol-specific harms, all cases of such a disease or harm are directly linked to the
consumption of alcohol (for example, alcoholic liver disease, arrests for being drunk and
disorderly). For alcohol-related harms, alcohol consumption is a contributory factor in a
proportion of cases (for example, certain cancers, road traffic accidents, violent assaults).
Chronic harms are those that occur only after a period of sustained alcohol consumption (e.g.
alcohol dependence), whereas acute harms are those that are associated with a single
occasion of drinking (e.g. road traffic accidents, alcohol poisoning).

A 2003 report on alcohol-related harm estimated the annual cost of health, crime and
employment problems caused by alcohol consumption at around £20bn a year (Prime
Minister's Strategy Unit, 2003). Since then, trends in alcohol-related harm seem to indicate
further increases, and two examples, alcohol-related hospital admissions and alcohol-specific
mortality rates, are shown below.

NW Public Health Observatory statistics show alcohol-related hospital admissions are rising
by 80,000 admissions a year, with 811,000 admissions (6% of all admissions) in 2006 (Fig 3).

England

1600 1200203
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[ 2005/06
I 2006/07

Alcohol-related admissions /100,000

l—quarteﬂ; l—quaﬂerZQ I—quarter 3— l—quarterti;
Quarter/Year

Figure 3. Quarterly alcohol-related admissions. Source: NWPHO: Local Alcohol
Profiles, 2008

Alcohol-specific mortality rates started rising very sharply between 1993 and 2000, with
slower rises after 2004 (Fig 4). The male death rate is substantially higher than the female
death rate and the gap is widening — the male death rate has more than tripled since 1980,

10
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the female death rate has doubled. The female death rate is now at just under 8.8 per
100,000 and the male rate is more than double that at 18.3 per 100,000.
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Figure 4. Age-standardised death rates (per 100,000) from alcohol-specific diseases,
UK 1991 to 2006: by sex. Source: ONS Death rates from alcohol-related diseases 2008.

Trends in alcohol pricing and promotion
Consumer expenditure

The total annual consumer expenditure on alcohol was estimated to be £42 billions in 2006
(WARC, 2008). In terms of volume of sales, the off-trade” market share accounts for 83% of
the wine, and 43% of the beer market (BBPA 2007, Mintel, 2007) and in the off-trade, the
major supermarkets dominate with almost two-thirds of the market share (AC Nielsen 2008).
The off-trade versus on-trade share has been growing steadily for many years (WARC 2008,
Mintel, 2007), possibly due to alcohol prices in the off-trade increasing at a rate far lower than
the price inflation for most products, whereas prices in the on-trade have increased
substantially.

Alcohol affordability

ONS information® is available on alcohol prices compared with the all-items Retail Price
Index (here called “alcohol price index”) and real households’ disposable income. From this,
an “affordability of alcohol index” can be created, which relates the alcohol price index to
income trends. In comparison to 1980, alcohol was 69% more affordable in 2007 (Fig 5). Data
is also available, from 1987, on the difference between on-trade and off-trade price
developments of wine and beer. Figure 6 shows that whilst on-trade beer and wine were 36%
and 46% more affordable in 2007 than 1987, off-trade beer and off-trade wine were 139%
and 124% more affordable, respectively.

% In the UK, the term off-trade is used to describe alcohol retailing for consumption off the
premises (e.g. supermarkets, petrol stations, off-licenses), on-trade is used for alcohol
retailing for consumption on the premises (e.g. pubs, clubs, restaurants)

® http://www.statistics.gov.uk/downloads/theme_economy/Focus_on_CPI_April_2008.pdf

11
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240 + = & Affordability of on-sales beer index
—&— Affordability of off-sales beer index [
220 o Lo
- & Affordability of on-sales wine index /
200 -+ - Affordability of off-sales wine index
180
160
140
120 -
100 -

1987
1989
1991
1993
1995
1997
1999
2005
2007

Figure 6. Affordability of alcohol, beer and wine, on-and off-trade comparison

Our account of the marketing of alcohol starts from the fact that it is a behaviour intended by
capitalistic organisations to deliver a return to their shareholders. The success of these
organisations in generating satisfactory streams of earnings per share helps to make them an
attractive investment, and thereby to ensure their continued survival in the market for equity
capital. The leading alcohol providers are international conglomerates pursuing ambitious
growth strategies. Alcohol marketing activities are designed to maximise international sales
turnover and gross contribution.

12
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Advertising expenditure

The total recorded annual advertising expenditure on alcohol was in the region of £163m* to
£198m (WARC 2007) - these figures include TV, outdoor, press, internet, cinema and direct
mail advertising, but not all “below-the-line” expenditures. Of this, almost half (48%) was TV
spend, followed by the outdoor (22%) and press (19%) channels. Around half of the annual
advertising expenditure is accounted for by beer (48%), followed by ciders (12%) and wine
(10%). Overall drinks advertising expenditure rose sharply in the mid-to-late 90s, but has
since levelled off. As will be discussed below, advertising is only a proportion of all
promotional activity.

Marketing and promotion

The marketing of alcohol is aimed at profitably recruiting and retaining customers. Given
corporate growth objectives, there are a number of generic strategies for achieving market
growth at the firm level, namely: convert non-users, enter new segments, increase the usage
rate of existing customers, and capture market share from competitors. At firm level,
investment to improve competitive strength and brand development are also key strategies.
Strategies for the marketing of alcohol involve the segmentation of consumers, the targeting
of specific groups of consumers and the symbolic and competitive positioning of the
organisation’s relevant offering in relation to the target segments — an important consideration
for our review’s special interest populations of young drinkers, low income drinkers and
regular heavy drinkers. Conventional thinking about marketing strategy has it that these three
strategic processes should precede the development of the tactical marketing mix, which
includes the product, price, promotion, and place (distribution).

From the marketing point of view, the approach taken in this inquiry is that promotion is a part
of marketing strategy, which in turn is part of corporate strategies which aim to achieve
corporate objectives, typically increased earnings per share, sales value or volume, market
share or some other measure of growth in market/financial return. For the purposes of this
inquiry, we have read the word ‘promotion’ to include any kind of communication by alcohol
marketers, in line with recent developments in business communications theory.

Alcohol is a product category that is heavily supported by advertising and promotion relative
to other categories. The contemporary marketing communications practices and components
used by alcohol providers within the UK are wide-ranging and include: any branding practice
in general; public relations; corporate communications; TV advertising; radio advertising; print
advertising; internet advertising and viral or social e-network marketing; cinema advertising;
outdoor advertising; retail sales promotion; trade promotions; direct marketing; personal
selling; packaging (multi-pack, design, aesthetics, shape, size); point of sale/point of
purchase; merchandise; mobile phone communications; the development of brand identities,
brand logos and other aspects of visual identity; product placement; celebrity endorsement;
sponsorship; product competitions; event-related marketing; and heritage marketing.

Only a small proportion of these promotional practices and elements are the subject of
detailed measurement, and such information tends to be closely guarded due to its sensitive
commercial nature. This hampers efforts of academic researchers to evaluate systematically
the effects of advertising and promotion, which, as we will see in Review 2, relies heavily on
crude indicators such as annual advertising expenditure on selected channels or average TV
viewing hours. What research there is will be reviewed in Review 2, however, it needs to be
borne in mind that such research will only ever cover a very small proportion of the marketing
mix used by the alcohol industry.

* Creative Club 2007 data obtained by authors
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Influences on Alcohol Pricing

Alcohol prices are determined by a range of factors (Huang et al 2003; IAS 2007), including
cost to the producer and retailer, strategic decisions about profit margins sought at product
and total sales level, levels of taxation (excise duty and value added tax), and the balance
between supply and demand.

Apart from indicating the cost to a prospective purchaser, the price of an alcohol product can
be regarded as a market signal, which positions the product in terms of value-for-money in
the consumer’s mind. Pre-purchase, high prices can help to convey an impression of quality,
whereas, especially temporarily, low prices may suggest very good value for money in the
sense of a bargain. From the provider's point of view, price is a key to optimising the
contribution from sales revenue. The relationship between sales volume, fixed and variable
costs and revenue stream needs to be managed in the shareholder’s interest. Quite apart
from this general business requirement, the pricing of alcohol at retail level may be influenced
by other factors, such as, for example, intra-organisational pricing strategies, foreign
exchange considerations, target return on investment, competitor activity, and category
management tactics. That said, two alcohol marketing/pricing strategies have become salient
in recent years, namely premiumisation and below-cost selling. Premiumisation involves the
prioritisation of certain brands for investment resource allocation, in terms of production,
product innovation, marketing spend and distribution. In this strategy, price and promotion are
inextricably linked. Higher prices work to signal higher quality, and the promotion aims to
confirm this impression to the consumer.

Premiumisation usually leads to a range of different price points for a given product, which
suggest different levels of product quality. The strategy is used across a wide range of alcohol
drinks, more commonly perhaps in spirits, but including whisky, brandy, champagne and
lager.

Below-Cost Selling

While the international drinks conglomerates are focused on building premium brands, and
this tends generally speaking to work well in the on trade, UK supermarket chains (grocery
multiples) have a different strategic logic. As the gateway to the consumer, the multiples have
long enjoyed significant commercial power in relation to their suppliers. Heavy price
discounting or promotion is a key component of their marketing strategy. Below-cost selling is
used for a number of reasons, including the protection of category share and the promotion of
new products. The danger for drinks brands is the dilution of brand value by heavy retail
discounting; one counter-measure is to upgrade products and divert them to more profitable
markets at a higher price point.

The Competition Commission recently reported on a range of issues having to do with the
practices of grocery multiples (2008). The Commission noted that:

it was argued by the Royal College of Physicians and others that the widespread
availability of cheap alcoholic drinks in grocery stores was encouraging an
increase in alcohol consumption, including so-called binge drinking and
consumption by those under the legal age limit, leading in turn to violence,
disorder and loss of social cohesion.

The recent Competition Commission report found in fact that UK grocery multiples were
selling a range of categories below cost. Revenue from below-cost selling in general
represents about 3% of sales. The CC defines below-cost selling as follows:

Below-cost selling is where a retailer sells an item to consumers for less than the
input cost. For the purposes of our analysis, we have defined a product as being
sold below cost if it has a negative gross margin. We calculated gross margin as
cash at the till less cost of goods and any adjustment for VAT (where required),
and adding back any markdowns (e.g. goods close to sell-by date) and some
types of promotional funding (e.g. multi-buys).
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In fact, alcohol was one of the two main categories which were the subject of below-cost
selling. It found that: ‘The period during which individual products are sold below cost ranges
between 8 and 25 weeks. Branded products are generally sold below cost for shorter periods
than own-label products’. The period May to July is a peak period for alcohol sales,
particularly of multipack offers.

The current regulatory framework

The following graphic (Figure 7) summarises self-regulation within the UK drinks industry.

Figure 1 Self-regulation in the alcoholic drinks industry

National standards Advertising Standards Authority
Social responsibility standards for + British Code of Advertising, Sales

the production and sale of Promotion and Direct Marketing
aleoholic drinks « Television Advertising Standards Code®

« Radio Advertising Standards Code*®

Company codes and policies
For example: Diageo marketing
code, Mitchells & Butlers” alcohol
and social responsibility policy

Portman Group Trade associations

+ Code of Practice on Naming, Packaging and « For example: British Beer and Pub Association
Promotion of Alcoholic Drinks Code on Point of Sale Promotions

« Commitment to Action agreement « Scotch Whisky Association Code of Practice

+ Guidance on Unit Labelling for Responsible Marketing of Scotch Whisky

+ Guidance on Retail Sales Promotions « British Institute of Innkeeping Code of Practice

+ Bar Entertainment and Dance Association
Dispersal Policy

« Responsible retailing of alcohol: guidance
for the off-trade

*Subject to OFCOM approval.

Figure 7. Self-regulation in the alcoholic drinks industry (Joseph Rowntree Foundation
2006, Fig 1, p. 20)

Regulatory Authority for Advertising

The Advertising Standards Authority (ASA) is the UK independent regulator that checks
advertising code compliance. Non-broadcast advertising is covered by the CAP Code.
Broadcast advertising is covered by the Radio Advertising Standards Code, the TV
Advertising Standards Code, the Advertising Guidance Notes, Rules on the scheduling of TV
advertisements, the Code for Text Services, and the Guidance on Interactive TV. The CAP
code is the eleventh edition of the British Code of Advertising, Sales Promotion and Direct
Marketing and came into force on 4 March 2003. Its general rules cover issues such as:
substantiation, legality, decency, honesty, truthfulness, matters of opinion, fear and distress,
safety, violence and anti-social behaviour, political advertising, protection of privacy,
testimonials and endorsements, prices, availability of products, guarantees, comparisons with
identified competitors and/or their products, denigration and unfair advantage, imitation,
recognising marketing communications and identifying marketers, advertisement features and
free offers, the protection of children and database practices. A similar range of issues is
covered in the broadcast advertising codes.

Control Processes

The regulation of the promotion of alcohol products operates at a number of levels. The
planning and execution of alcohol promotional campaigns is subject to various control
mechanisms. Firstly, in the course of campaign planning, the firm will discuss the issue of
code compliance with its marketing communications agency. Secondly, compliance may also
be checked within an individual firm. Thirdly, within the UK, a proposed advertising campaign
may be referred to the Portman Group for a view on its compliance. Fourthly, the Advertising
Standards Authority regulates the promotion of alcohol across a number of media. The ERDF
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(European Responsible Drinking Federation) is an umbrella industry body, which publishes
reports on compliance.
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Systematic Reviews
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Background to the reviews

The research question was conceived in three separate and yet connected parts:

1. Investigating the relationship between Tax/Price and Alcohol Consumption or directly
to Harm [Review 1]

2. Investigating the relationship between Advertising/Promotion and Alcohol
Consumption or directly to Harm [Review 2]

3. Investigating the relation between Alcohol Consumption and Outcomes. Outcomes
include either health and health service-related outcomes (e.g. those relating to chronic
disease, traffic accidents) or societal outcomes (e.g. those relating to crime or
employment) [Review 3]. Neither Review 3 nor the subsequent modelling work is
required to extend to include beneficial effects in terms of individual “feel good” factors or
general quality of life. However the evidence for supposed health benefits such as
cardioprotection and reduced risk of stroke is examined.

These reviews were conceived as three separate analyses each requiring a different type of
evidence base and engaging with different bodies of literature. Methodological challenges
posed by different types of evidence and issues of causation and direction of influence are
discussed in detail at the end of this methodology section.

Methodology

A review was undertaken according to systematic review principles. The methodology used
closely followed the review framework described in the NHS Centre for Reviews and
Dissemination (CRD) Report No. 4, Undertaking Systematic Reviews of Research on
Effectiveness (Khan et al, 2001). For Review 3 on the relationship between alcohol
consumption and outcomes, a review of reviews was undertaken. According to the
Government Social Research Unit’ a review of reviews is appropriate where there has
already been considerable research and a number of research reviews undertaken in a
particular area. The limitation is that it will obviously not pick up research outside of existing
reviews. Also, as reviews are of variable quality each individual review needs to be screened
to assess how systematic and comprehensive it is. The review of reviews shares the
systematic approach with other systematic review methods. It has the advantage of generally
being quicker than other types of full systematic review.

Search strategy

Sources

Multiple methods were used to identify relevant literature. Sensitive search strategies were
employed in searching the following major electronic bibliographic databases and resources:

Health

Medline

Medline In-Process

Cochrane Database of Systematic Reviews
Cochrane Central Register of Controlled Trials
Database of Abstracts of Reviews of Effects (DARE)
Health Technology Assessment (HTA)

NHS Health Scotland

Health-related

5http://www.qsr.qov.uk/professional quidance/rea toolkit/what is an rea/methods for revie
wing_evidence/review of reviews.asp
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e PsycINFO
e Cinahl
e Health Management Information Consortium (HMIC)

Science
e Science Citation Index (SCI)
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Social science
e Social Sciences Citation Index (SSCI)

e ASSIA

e Social Care Online

e Social Services Abstracts

e EPPI-Centre

Economics

e NHS Economic Evaluations Database (NHS EED)
e EconLit

Education

e ERIC

e British Education Index

Marketing

e Association for Consumer Research
Chartered Institute of Marketing
EBSCO

Emerald Marketing Journals

WARC

Alcohol-Specific
e DrugScope
e Project Cork

Retrieval of 'grey’ literature

Grey literature, including evaluations and empirical studies, reviews and guidance documents,
has been retrieved from targeted Internet searches, from the websites of organisations judged
to be relevant to the review and from in-house files. Contact with experts was also used to
obtain unpublished and imminently published materials. Most of the grey literature was used
for background and contextual purposes with the majority of research studies being identified
from the bibliographic subject searches and from follow up of reference lists

Search terms

A combined free-text and thesaurus approach was adopted. Search terms included: “alcohol
drinking”, “alcoholic beverages”, “campaign$”, “promot$”, “advert$”, “publicity”, “market$”,
“pric$”, “tax”. The search was limited to English language only and to research or systematic
reviews published after 2000 to ensure currency and applicability of the research. An example
of the search strategy used is found in Appendix 1.

In addition, a specific search was conducted to identify reviews on the harmful effects of
alcohol. This search was limited to English language only, research and systematic reviews
published after 2000. A full search strategy can be found in Appendix 2.

Inclusion Criteria

Types of studies

1) Systematic review

2) Research study

3) Data analysis — studies reporting quantitative data from routine or ad hoc datasets
regardless of whether or not they have an empirical base.

4) Economic study — in the broadest sense to include cost studies as well as economic
evaluations.
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Types of participants

Studies were not limited to specific types of participants; however additional analyses were
carried out to examine findings for the following policy priority groups:

e underage drinkers (persons under the age of 18),

e young adult binge drinkers (persons aged 18-25, drinking more than the equivalent of
6 UK units (women)/8 UK units (men) on a single occasion)6

o harmful drinkers (persons regularly drinking more than the equivalent of 35 UK units
per week for women/50 UK units per week for men)7, and

e those on low incomes

Types of intervention(s)/exposure(s)

The following interventions/exposures were included:
Price:

e Tax increase(s)

e Tax decrease(s)

e Price increase(s)

e Price decrease(s)

Policy:

e Change in coverage of tax policies

e Policies with a direct effect on pricing (e.g. minimum pricing)
Promotion:

e Advertising interventions

e Promotion interventions

Exclusions
Of 10 policy options identified as ‘best practices’ by Babor et al (2003) the following are
excluded from the scope of this review:

minimum legal purchase age, government monopoly of retail

sales, restrictions on hours or days of sale, outlet density

restrictions, sobriety checkpoints, lowered BAC limits,

administrative licence suspension, graduated licensing for

novice drivers and brief interventions for hazardous drinkers.

Types of outcome measure(s)

Consumption:

e Decrease in consumption

e Increase in consumption

e Increased Intention for purchase

e Increased Intention for consumption

e Substitution of one type of alcohol for another
e  Substitution of alcohol for another product
e Substitution of another product for alcohol
Health:

e Harmful effects on health

e Health benefit

Social:

®tis important to note that the literature reflects a wide range of international definitions of
“binge drinking” This review consistently focuses on the accepted definition for the United
Kingdom as given above.

! Throughout the main report and accompanying summary the review team uses the
terminology “harmful drinkers” consistently to represent this category. However where study
authors use different terminology e.g. “heavy drinkers” we preserve the original usage by the
authors.
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e Social harm, including teenage pregnancy, crime, detrimental effects on social cohesion
e Social benefit, including potential positive effects on social capital

e Increased awareness of alcohol advertising

Economic:

e Economic harm

e Economic benefit

e Price elasticity

Methodological quality

The main challenge, as in virtually all studies on policy effects, is to seek to establish a causal
link between a change in pricing and/or promotion and the subsequent observations
regarding consumption and/or harm. Bradford Hill’s principles were used as an aid for
examining causation (Macdonald et al, 2005). However, this was to facilitate the quality
assessment process rather than to disqualify other types of studies that exist across a wide
spectrum of designs and types.

To establish causation one needs to start by trying to establish that the intervention predates
the effect (temporality). This can be difficult where authors have attempted to correlated two
variables in a cross-sectional study design, but the temporality criterion is met in longitudinal,
panel and time series analyses. This is the case for econometric studies and the natural
experiments described in the review).

Economic theory provides a plausible explanation for how price and promotion changes affect
demand (plausibility), assuming that such complexities as substitution (of a cheaper and
potentially more harmful variant of the product) or cross-product migration (either to other
forms of alcohol or to other products such as cigarettes or recreational drugs) are factored
into the overall picture. Plausibility also involves the absence of alternative, more plausible,
explanations for the observed effects.

Assessments of causal inference also need to consider the consistency. This relates to a)
the number of studies finding an effect compared with studies reporting no effect or opposite
effects, b) the degree to which studies using different designs and methods come to the same
conclusion) and c) the degree to which findings can be replicated in different populations and
settings. The higher the proportion of studies that point in the same direction, no matter which
design and method is used or in which setting they are carried out, the higher the likelihood of
a causal relationship.

A further consideration is the strength of effects found (the stronger the effect, the more likely
it is that there is a direct causal link between two variables).

In addition, there is a criterion of “biological gradient” or dose-response (i.e. one would
expect that, all other things being equal, large price increases would lead to greater
reductions in consumption and harm than small ones). If a dose-response relationship is
observed, this is considered strong evidence for a causal relationship. However, the absence
of a dose-response relationship does not negate a causal relationship, as studies may be
covering a too narrow range of observations and encounter a “threshold effect” beyond which
no further increases or decreases occur. This may be relevant in particular for the review of
advertising effects in the econometric literature. In most developed countries alcohol
advertising is highly pervasive and a slight increase or decrease in advertising expenditure
may not result in noticeable differences in consumption or harm. In such cases, studies on
step-changes, such as complete bans, deliver stronger indications of causal relationships.

A final important criterion is experiment. The ideal study type here is the true experiment,
with controlled conditions, which allows the highest degree of confidence in establishing
causality. However, this type of study is rarely feasible in policy research, especially where
population-level policies are concerned. The ways in which this is typically overcome include
to choose study designs that reduce bias. The strongest evidence in the field comes from
studies which are designed to adequately control for confounders (for example, increases in
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personal disposable income) and which examine co-variation over time (as prices increase,
consumption decreases and as prices decrease, consumption increases).

There are a number of minor criteria. Specificity is often considered the weakest of the listed
criteria. Specificity is established when a single putative cause produces a specific effect.
However, it is now accepted that most behavioural and disease outcomes (in our case,
consumption and harm) are likely to have multiple determinant factors and so it is highly
unlikely that there would be one-to-one cause-effect relationship between any of the
phenomena under consideration. When specificity of an association is found, it provides
additional support for a causal relationship, but its absence does not rule out a causal
relationship. Coherence considers the degree to which an association fits with existing theory
and knowledge. One would demand a higher level of confidence with regard to all other
criteria if an assumed new link between two variables contravened what is considered
established knowledge. This could for example apply if the review found that the economics
of alcohol demand were different to those of other comparable commodities. The Analogy
criterion is similar in that it asks for an evaluation whether known effects in an analogous area
can be transferred to the current area. For example, if it was well-established that children
react more strongly to tobacco, sweets and soft drinks advertising compared with adults, this
adds weight to a causal interpretation if a similar observation is made for alcoholic drinks.

These methodological considerations should thus be borne in mind when considering the
evidence that follows.
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Review 1: The effect of pricing and taxation on alcohol
consumption

1.1 Introduction

In their comprehensive international review, Babor et al (2003) observed that “the regulation
of alcohol taxes and prices has been by far the most popular” strategy used to control alcohol
related problems. Among the claimed advantages are the generation of governmental
income, the relative ease of implementation through legislation and the ease of enforcement.

Babor et al (2003) concluded that: “Economic studies conducted in many developed and
some developing regions of the world have demonstrated that increased alcoholic beverage
taxes and prices are related to reductions in alcohol use and related problems”.

The evidence base for the effect of pricing and taxation comprises two principal sources:

1. Econometric studies that look at co-existing trends between price and consumption or
between price and harm.

2. Natural experiments where opportunistic monitoring of changes to alcohol pricing or
taxation in a particular country or jurisdiction has identified subsequent changes to
patterns of consumption and/or harm. Evidence from these studies is strongest where
they are able to report on control jurisdictions, ideally in the same country, where
prices/taxes have not changed.

1.1.1 Structure of this review

This review begins by considering studies that link pricing or taxation to consumption
(Section 1.2), including a small section on minimum pricing policies (1.2.1). It then proceeds
to examine studies on the effects of changes in pricing or taxation on harm (Section 1.3).
Section 1.4 examines the implications for particular policy priority groups, followed by a
summary of review findings (1.5.).

1.1.2 Summary of quantities of evidence by topic

This review attempts to include both significant primary studies and the results of systematic
reviews. The following table reports the respective yield for the major topics covered by this
review.

Table 1. Number of included and covered studies

Section Number of studies included Number of studies
covered®
Pricing/Taxation to Gallet meta-analysis (2007) 132
Consumption
Wagenaar et al meta-analysis (2008) 91
15 other studies 15
Taxation/Pricing to Harm 46 46

® This includes studies accessed via the results of large meta-analyses or studies that, due to logistic
constraints or agreed limitations of the scope of this review (e.g. date, language), are not included in the
accompanying evidence tables (See Appendix 3).

30



ScHARR University of Sheffield: Alcohol pricing and promotion effects on consumption and harm

1.2 Alcohol prices or taxation and the consumption of alcoholic beverages

The impact of price changes on alcohol consumption has been more extensively investigated
than any other potential alcohol policy measure. Frequently such studies take the form of
econometric studies examining price elasticity in connection with demand or consumption.
The term elasticity is used in econometric studies to measure how much demand for alcohol
or alcohol-related harm changes when the price of alcohol changes. A product is described as
price elastic when the percentage change in demand is greater than the percent change in
price. A product is described as price inelastic when the percentage change in the amount of
demand is less than the percent change in price. All of the following studies consider the
relationship between price and alcohol consumption. Two major systematic reviews of price
elasticities have been identified by this review.

Gallet (2007) has conducted a meta-analysis of 132 studies reporting elasticities. His meta-
analysis is of reasonable quality and is certainly superior to any such analysis possible within
the time and resource constraints of these reviews. Gallet’s data is therefore used below with
special emphasis given to any studies conducted in a UK setting or to those completed
subsequent to his data collection.

A new and highly comprehensive meta-analysis has been recently conducted by Wagenaar et
al (2008). This review systematically searched nine major scholarly databases of published
research material covering health, social, behavioural and economic disciplines for relevant
studies enabling numeric estimates to be made of the relationship between price changes
and changes in the consumption of alcohol. Inclusion criteria were met by 91 individual
studies that cover the relationship between either pricing or taxation and alcohol consumption.

Details of studies

132 studies are included in Gallet’'s (2007) meta-analysis. All studies were published in
English, with the earliest being published in 1945 and the most recent in 2003. The majority of
studies were conducted in the USA. An initial search of Econlit was supported by follow up of
references from traditional narrative reviews and from included studies and supplemented by
internet searches. Price elasticity values were used as the units of analysis. Identification of
UK only studies is reported in Appendix 1.

In addition to those included in the meta-analyses, 15 further studies met the inclusion
criteria. All studies were published in English, with the earliest being published in 1993. The
majority of studies (n=7) were conducted in the USA. Only one study was based specifically in
the UK.

Outcomes

Studies measured price elasticity using a variety of methods for specifying alcohol demand.
1172 estimated price elasticities are reported. Most studies examined both own-price and
cross-price elasticities.

Results

The price-elasticities for alcoholic beverages estimated in different studies have shown that
when other factors remain unchanged, an increase in price has generally led to a decrease in
alcohol consumption, and that a decrease in price has usually led to an increase in alcohol
consumption, with the size of the elasticities sometimes dependent on the relative presence
or absence of other alcohol policy measures (Farrell et al. 2003; Trolldal and Ponicki 2005).

Gallet (2007) reports median price elasticities for Beer (-0.36); Wine (-0.700); Spirits (-0.679)
and Alcohol (-0.497). An analysis of annual data from Australia, Canada, Finland, New
Zealand, Norway, Sweden, and the United Kingdom from the mid 1950’s to the mid 1980’s
found price elasticities of -0.35 for beer, -0.68 for wine, and -0.98 for spirits (Clements et al.
1997). This means that if the price of beer is raised by 10%, beer consumption would fall by
3.5%; if the price of wine was increased by 10%, wine consumption would fall by 6.8%; and if
the price of spirits increased by 10%, spirits consumption would fall by 9.8%. Whilst reported
price elasticities are consistently negative, there are differences between countries and within
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countries over time, as to the degree to which alcohol consumers react to changes in the
price of alcoholic beverages. Even within a given country there may be a significant diversity
of price elasticity values cited across studies (Osterberg 1995; Chaloupka, Grossman and
Saffer 2002). Reviews of demand models from 1989 and 1990 in the United Kingdom found
that the demand for beer, wine, and spirits was generally price-inelastic, with the demand for
wines and distilled spirits being more responsive to prices than the demand for beer (Godfrey
1989 1990). More recent estimates found price elasticities of -0.48 for beer consumed on
premises, -1.03 for beer purchased and consumed off premises, -0.75 for wine, and -1.31 for
spirits (Huang 2003).

The standard economic assumption in such studies is that tax changes were passed on to the
consumer in equivalent of price changes. This is a conservative estimate as empirical work
suggests that a 10% tax increase will usually generate a price increase of between 10 and
20% (Kenkel, 2005; Young and Bielinska-Kwapisz, 2002). Among the 91 studies included in
Wagenaar (2008), 74 found a significant negative relationship between taxation or prices and
consumption with an overall elasticity estimate of -0.51. Mean elasticities for specific
beverages were -0.46 for beer (105 studies), -0.69 for wine (93 studies) and -0.80 for spirits
(103 studies). The meta-analysis found significant relationships (p<.001) between alcohol tax
or price measures and indices of sales or consumption of alcohol (r = -0.17 for beer, -0.30 for
wine, -0.29 for spirits, and -0.44 for total alcohol). Significant effects were also found for
alcohol prices on heavy drinking, although the effect sizes were smaller than for overall
drinking (Wagenaar et al, 2008). Wagenaar’s estimates are quite similar to those from
another recently published analysis (Gallet, 2007) who reported median price elasticities for
wine (-0.70), spirits (-0.68) and all alcoholic beverages (-0.50), but a slightly higher elasticity
for beer (-0.36). The latter study included over 1000 estimates from studies conducted since
1945.

Natural experiments have demonstrated that increases or decreases in price are likely to be
associated with sharp decreases or increases respectively in per capita alcohol consumption
(Bruun et al, 1975; Cook 1981; Cook & Moore 1993; Chaloupka et al 1993; Godfrey 1997).
For example a study from New Zealand by Zhang and Casswell (1999) found beer
consumption declined with an increase in real price during the early 1990s. Conversely an
increase in wine consumption during the same period was party attributable to a decrease in
the real price of wine.

Another natural experiment occurred in Switzerland with its reform of spirits taxes, which
came into effect on 1 July 1999. Previously, the tax rate per litre of pure alcohol for domestic
spirits was Swiss francs 26.00 and for foreign spirits between Swiss francs 32.00 and 58.00,
according to the type of beverage and its alcohol content. The fiscal reform also liberalized
the import of spirits. The result was a reduction of between 30% and 50% in the retail price of
foreign spirits. Prices of domestic spirits, however, did not change. Spirits consumption
increased significantly (by 28.6%) in the total sample, and specifically in young males and in
individuals who were low-volume drinkers at baseline (Heeb et al. 2003). Consumption of
alcohol overall, or of wine or beer, did not change significantly. No indication of effects of
substitution was found. Alcohol-related problems also increased significantly; an effect that
disappeared when spirits consumption was controlled for. This suggests that the increase in
alcohol-related problems at follow-up was directly associated with increased consumption of
spirits.

Kuo et al (2003) demonstrates that younger people are particularly likely to be affected by
price and several other studies show that the price of beer is a significant factor when
targeting young people, especially young males.

Changes in alcohol consumption are not only determined by changes in price, but also by
changes in income. Therefore, measures that ensure that taxation or pricing increases match
or exceed that of rises in personal disposable income (Laixuthai & Chaloupka, 1993) can be
expected to be more effective.
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Limitations

Individual authors have argued that to some degree, levels of taxation may reflect the
characteristics of the wider environment. In a cross-sectional study, Dee (1999) explored
variables other than price (such as anti-alcohol sentiment) as an explanation for effects of
varying alcohol taxes. Having taken this potential confounding variable into account, the effect
of taxes on drinking levels disappeared, leading the author to the conclusion that taxation may
therefore simply reflect the presence of an anti-alcohol environment. However, taxation
changes are typically prompted by economic rather than public health considerations, and
Dee’s study cannot explain findings of many natural experiments of tax changes in the same
country, where it is highly unlikely that an “overnight change” of anti-alcohol sentiment has
taken place.

Summary

Collectively, these studies span dozens of countries and many decades of experience of the
relationship between alcohol prices and consumption. The effects of price changes on alcohol
consumption are significant and of a substantially larger size than other alcohol policy
interventions (Babor et al, 2003). There is, however, substantial variation in the size of the
relationship, although it is consistently negative, i.e. in the direction of reduced consumption
as prices increase. Estimates of price elasticities vary by beverage type, country, population
group (e.g. age of consumer) and quality of product (Stockwell and Gruenewald, 2003). This
should not be surprising as "alcohol" is not one product. Alcohol markets in developed
countries typically include many thousands of different products arranged upon a spectrum of
price and quality (Ponicki et al 1997, Stockwell and Crosbie, 2001).

Drinkers who have access to a large supply of cheap alcohol are likely to drink both more
regularly and to consume a greater amount of alcohol overall (Chaloupka et al, 2002).
Consistent with this, studies have reported that increasing the price of alcohol reduces heavy
drinking (Coate and Grossman 1988; Kenkel 1993 1996; Manning et al. 1995), as well as
alcohol dependence (Farrell et al. 2003).

There is strong evidence that hazardous drinkers tend to choose cheaper drinks, whether
they are young binge drinkers (Wechsler et al, 2000) or problem drinkers (Stockwell, 2000). In
addition in most developed countries approximately 20% of drinkers consume approximately
80% of all alcohol sold (e.g. Stockwell et al, Personal Communication) and this has been
shown to be similar in the UK using data from the English General Household Survey (see
Introduction). Influencing the prices of the cheapest drinks on the market by raising "floor
prices" has a larger impact on total consumption than does increasing the prices of more
expensive drinks (Gruenewald, 2000). Using the empirical results obtained in their study of
the Swedish alcohol monopoly from 1984 to 1993, the authors predicted the impact of a 10%
increase in average beverage prices on sales under three scenarios: a flat price increase
across *all beverages™ led to a 1.7% drop in sales, a price increase affecting mainly *higher
quality beverages™ led to a 2.8% increase in sales, and a price increase affecting *lower
quality beverages™ led to a 4.2% drop in alcohol sales (Gruenewald & Treno 2000). For
public health and safety purposes, it is therefore important to think about the structuring of
alcohol taxes across all alcoholic products and not just average tax rates.

In terms of the policy priority groups, studies have found that increases in the price of alcohol
reduce the alcohol consumption of young people, with a greater impact on more frequent and
heavier drinkers than on less frequent and lighter drinkers (Laixuthai and Chaloupka 1993;
Chaloupka and Wechsler 1996; Cook and Moore 2002). Beyond levels of drinking, price has
also been found to influence drinking to intoxication, which is associated with the highest
levels of acute harm. One large survey in the USA found that a 10% increase in price would
decrease the number of intoxication episodes per month by 8% (defined as consuming 5+
drinks on one occasion; Sloan et al. 1995).

Evidence statement 1: There is strong and consistent evidence to suggest that price

increases (including through taxation) have a significant effect in reducing demand for
alcohol. The evidence base is derived from studies from four different countries (USA,
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Australia, Switzerland and the UK) and uses a variety of study designs and
methodologies.

Evidence statement 2: There is strong evidence to suggest that young drinkers, binge
drinkers and harmful drinkers tend to choose cheaper drinks. Low income groups have
not been studied specifically.

1.2.1 Minimum pricing

Increasingly retailers such as supermarkets use discounting of alcohol products at low prices,
or even below cost, to attract customers to buy other more profitable goods. While such
staples as bread have been used in this way for many years there is growing concern that this
is being used extensively for alcohol which is an addictive good with known harmful health
and social consequences. Minimum pricing policies attempt to counter practices “in which
retailers set very low prices, sometimes below cost, for some products to lure customers into
stores” (Hess and Gerstner, 1987). Loss leaders are typically heavily advertised.

Details of studies

In countries where central governmental control does not restrict minimum pricing, local
restrictions have sometimes been used to exercise this control on the sale of very cheap
beverages (e.g. where cheap wines caused substantial problems in rural Australian
communities with a high Aboriginal population, Gray et al, 2000).

Results

In an evaluation of the Tennant Creek (Aus.) initiative Gray and colleagues (2000) found that
over the two years following the introduction of such the restrictions, there was a reduction of
19.4% in annual per capita consumption of pure alcohol. This was accompanied by declines
in hospital admissions for acute alcohol-related diagnostic related groups; and persons taken
into police custody and the proportions of offences reported on Thursdays, when government
subsistence payments were paid. Furthermore, most survey respondents favoured retention
or strengthening the existing restrictions.

Limitations

Some critics argue that from an economic point of view minimum pricing may have a reverse
effect than that which is desired, i.e. that by guaranteeing an expected price, manufacturers
may be provided with an incentive for increased production. This argument is unlikely to be
true, since it is demand that drives production of products at a certain price. From a public
health viewpoint, however, a minimum pricing policy appears to make sense by reducing
consumption (within elasticities discussed above) and thus reducing the harmful health and
social consequences.

Summary

Gray and colleagues conclude that minimum pricing strategies may constitute an effective
part of a broad public health strategy to deal with alcohol-related problems. There is also
evidence, reviewed below, that heavy and problem drinkers are more likely to select cheaper
alcohol products - it follows that raising floor prices will have a disproportionate effect on
those drinkers at most risk of harm.

Evidence statement 3: There is low quality but demonstrable specific evidence to
suggest that minimum pricing might be effective as a targeted public health policy in
reducing consumption of cheap drinks. There is also evidence to suggest that such a
policy may be acceptable to many members of the community. Further research is
required to validate these findings for UK populations and for policy priority groups.

1.3 Taxation or pricing studies linked to harm
Although conceptually there is a difference between taxation increases (where revenue is
directed to the taxation authority) and price increases (where additional income may be
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channelled in the form of additional profits to the producer) there is an overlapping evidence
base in that the putative mechanism of deterrence (and hence harm reduction) is common to
both. This set of studies attempts either to establish a link between changes in taxation and
subsequent changes in alcohol-attributable harm or between changes in pricing and
subsequent changes in harm. A narrative synthesis is preferred here because of the
heterogeneity of studies in this sample. However, for ease of identification the tables for the
two sets of studies are kept separate. No systematic reviews of the effects on harm of either
taxation or pricing changes were found.

Details of studies

24 studies met the inclusion criteria for taxation studies. All studies were published in English,
with the earliest being published in 1993. The majority of the studies were conducted in the
USA. No studies exclusively examined policy priority groups although several studies
included subsets of data examining impact on binge drinkers or harmful drinkers.

22 studies met the inclusion criteria for pricing studies. All studies were published in English,
with the earliest being published in 1998. A large majority of studies were conducted in the
USA. While most of the studies examined effects on the general population several looked for
effects on heavier drinkers. In addition some of the outcome measures (e.g. number of traffic
accidents) were chosen because they possess a high alcohol-attributable fraction and
therefore are more likely to reflect the behaviours of at risk groups.

Outcomes

Outcomes varied according to the exposure of interest e.g. sexually transmitted diseases
were determined by incidence rates and traffic accidents by fatality rates. Outcomes also
included robbery, assault and sexual assault, and injuries.

Results

There is a clear indication for a link between tax and the harm attributable to alcohol in the
majority of identified studies. Chisholm et al (2004) remark that, on the basis of their
modelling, in a population with a higher prevalence of heavy drinkers (i.e. more than 5% as is
the case in Britain) the most effective and cost-effective intervention was taxation whereas in
populations with a lower prevalence advertising bans are more effective than taxation,
although the underlying evidence base for this observation does not appear strong.

Increasing the price of alcohol and beer reduces road traffic accidents and fatalities among
people of all ages, but particularly for younger drivers (Kenkel 1993; Ruhm 1996 Chaloupka
and Laixuthai 1997 Dee 1999; Mast et al. 1999; Dee and Evans 2001; Chaloupka et al. 2002
Saffer and Chaloupka 1989; Evans et al. 1991; Chaloupka et al. 1993; Sloan et al. 1994a3;
Mullahy and Sindelar 1994a). On the basis of such studies, it has been estimated that a policy
adjusting the USA beer tax for the inflation rate since 1951 to the mid-1980s would have
reduced total road traffic fatalities by 11.5 percent and fatalities among 18- to 20-year-olds by
32.1 percent (Chaloupka et al. 1993).

Increases in alcohol prices reduce cirrhosis death rates (Grossman 1993; Cook and Tauchen
1982), intentional and unintentional injuries (Sloan et al. 1994; Grossman and Markowitz
1999), workplace injuries (Ohsfeldt and Morrisey 1997) and sexually transmitted disease
rates (Chesson et al. 2000).

Higher beer prices have been shown to lead to reductions in rapes and robberies (Cook and
Moore 1993), homicides (Sloan et al. 1994), crime (Saffer 2001), child abuse (Markowitz and
Grossman 1998; Markowitz and Grossman 2000), wife abuse (Markowitz 2000), violence at
universities (Grossman and Markowitz 2001), and violence-related injuries (Matthews et al.
2005).

In the United Kingdom, it has been estimated that a 10% rise in the prices of alcoholic
beverages would lead to a drop of 7.0% in male and 8.3% in female cirrhosis mortality, a drop
of 5.0% for male victims and 7.1% for female victims of homicide, and a drop of 28.8% for
male and 37.4% for female deaths from explicitly alcohol-involved causes (alcohol
dependence, poisoning, etc.) (Academy of Medical Sciences 2004).
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Numerous studies investigate whether there are direct effects of changes in price and/or
taxation on indices of alcohol-related harm. While it is assumed that those effects which are
found are due to mediating effects on volume or pattern (including location) of alcohol
consumption, the outcome variable of most interest in these studies tends to be alcohol-
related harms such as rates of liver cirrhosis, road trauma or sexually transmitted disease.

An Australian study evaluated the public health impact of a rare policy event: an increase in
alcohol taxes in one jurisdiction which was later reversed (Chikritzhs et al, 2005). It was found
that an increase in tax on drinks with an alcohol content above 3% alcohol by volume in the
Northern Territory in 1992 significantly reduced acute but not chronic alcohol caused mortality
in comparison with adjacent areas of Western Australia and Queensland. Other international
studies have also found associations between tax changes and harms including: acute deaths
in Finland (Koski et al, 2007), small effects on deaths from all causes in the USA (Cook et al,
2005), male suicides in the USA (Markowitz et al, 2003), assaults in the USA (Markowitz et al,
2005), male sexually transmitted diseases (Carpenter, 2005) and unwanted pregnancies (Sen
et al, 2003).

Limitations

These studies are valuable as they examine the link likely to be most useful for decision-
makers i.e. between the policy or pricing decision and subsequent harm. Many of these
studies describe associations between alcohol prices and harm variables using time series
data, but not all include comparisons with control states/jurisdictions where changes have not
been implemented or control for confounders. Some of the strongest studies include multiple
jurisdictions in the same country which permit comparisons of different tax and price levels for
alcohol beverages in an otherwise very similar setting, and which varied to differing degrees
over the periods studied. One such example is a study concerning the impacts of alcohol tax
changes and minimum age purchase laws on road trauma across 48 USA states, finding
significant negative associations suggesting increased prices reduce alcohol-related road
trauma (Ponicki et al, 2007).

Summary

Most studies examine correlations between two independent datasets - those measuring the
exposure (alcohol taxation or alcohol pricing) and those measuring the putative outcome
(harm). There is a need to differentiate between acute and chronic harms, where one would
expect immediate effects on acute harms such as from drink driving. There is some
discussion about the importance of time lags for chronic harms (e.g. liver disease), but the
preponderance of evidence points to both immediate and somewhat delayed effects.

Evidence statement 4: A large number of studies consistently suggest evidence for an
association between increases in taxation or pricing of alcohol and reductions in harm.

1.4 Implications for particular policy priority groups

Underage drinkers

It is suggested in the literature that youth may be especially sensitive to price because they
often have little money of their own, and those who drink heavily may not yet be addicted or
may not be so addicted that they become less responsive to price changes. A recent UK
study found a strong relationship between teenagers’ disposable income and their likelihood
of binge drinking (Bellis et al 2007).

Laixuthai and Chaloupka (1993) found that raising beer prices through taxation would cut both
the overall number of young drinkers and the number of those who drink heavily. Higher beer
prices were found to significantly reduce the likelihood for drinking, drinking frequency and
binge drinking in underage and adult female drinkers (but not male drinkers, Chaloupka &
Wechsler, 1996).
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Binge drinkers aged 18-24

As with others of our interest groups young binge drinkers tend to choose cheaper drinks
(Wechsler et al, 2000). One study found that modest increases in levels of taxes have no
effect on the number of drinks consumed or on binge drinking (6 or more drinks on one
occasion) (Gius, 2002) but as this was in an over 29 age group it is problematic to extrapolate
to a markedly younger population. Furthermore this was an isolated finding and certainly
conflicts with much of the evidence identified for this review. Chaloupka and Wechsler (1996)
used a questionnaire approach to explore likely reactions to a tenfold increase in the tax on
beer and found it would reduce binge drinking by young women by about 20%, but would
have no effect on young men. However the researchers attributed the small impact on women
and lack of effect on men to measurement error. A substantial tax increase is thus required to
achieve modest reductions in binge drinking by female students (Chaloupka and Wechsler,
1996). Keng & Huffman 2007 found that binge drinking by young people is highly responsive
to state taxes on alcohol. They conclude that an increase in local alcohol price decreases the
occasions of binge drinking, and thus the individual is less likely to become a binge drinker
(Keng & Huffman 2007).

A positive relationship has been found between alcohol availability and drinking and binge
drinking (Chaloupka and Wechsler, 1996). Other important factors identified empirically are
type of drink (with students drinking beer, liquor or no preferred type being more likely to
binge than those who drank wine (Wechsler et al 2000) and promotions (with students who
were paying less per drink or who received drinks for a set price also being more likely to
binge (Wechsler et al, 2000)). This same study found that males were more likely to binge
drink than female students (50% vs 41%) (Wechsler et al 2000). It should be noted that these
findings date from the year 2000 in the United States. Contemporary UK trends suggest that
some of these patterns may be changing, if they have not already changed. Finally, Okoro, et
al (2004) found a link between frequent binge drinking and negative health related quality of
life. They suggest that increases in alcohol excise taxes are an effective public health
measure to reduce binge drinking.

Low income

No specific evidence was identified on effects of price or taxation on those with a low income.
A tax increase sufficient to reduce physical and other consequences of drinking may improve
the nation’s health and (to the extent that persons with a positive score on this factor impose
costs on others) increase its economic efficiency. But it will also reduce the economic well-
being of drinkers who continue to regularly consume alcohol, since evidence from the meta-
analyses of price elasticities suggests that alcohol has considerable price inelasticity. A study
that predates the scope of this review found that when income falls so does alcohol
consumption (Adrian & Ferguson, 1986).

Harmful drinkers

Laixuthai and Chaloupka (1993) looked specifically at how price would affect heavy drinking.
Given a model of addiction one might suppose that heaviest drinkers should be least affected
by price. However some studies have found that heavy drinkers may be more affected by
increased prices than moderate or occasional drinkers. This could be explained, at least in
part, by the idea that when consuming large quantities as a necessity, a small price increase
has a larger effect but when drinking occasionally as a luxury or "treat," price is less
important. The study found that raising beer prices through taxation would cut both the overall
number of young drinkers and the number of those who drink heavily. Other studies have
come to similar conclusions. Research suggesting that price affects consumption even
amongst addicts runs across the addictions field (including tobacco) (Manning & Finch, 2003).
Wagenaar (2008) found in his meta-analysis that price/tax also significantly affects heavy
drinking (p<.01), but the magnitude of effect is smaller than effects on overall drinking.

Chisholm et al’s (2004) modelling work projected that in populations with high prevalence of
heavy drinkers (more than 5%) [e.g. Europe and North America] taxation was both the most
effective and cost-effective intervention. Beer taxes have a small impact on consumption and
heavy drinkers are the least responsive to price (Mast et al, 1999). Coate & Grossman (1988)
found that fractions of fairly heavy (3-5 cans) and heavy drinkers (6+ cans) declined more in
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both absolute and percentage terms than did fraction of light drinkers (1-2 cans) in response
to price increases. Laixuthai & Chaloupka (1993) suggested that increasing beer taxation
and/or increasing MLDA reduce youth’s frequency of alcohol consumption and their heavy
drinking. Increasing taxation on alcohol to keep pace with inflation would lead to a 19%
reduction in heavy drinking by youths and 6% reduction in high-risk drinking. Finally, Cook
and Tauchen (1982) in a study predating the coverage of this review, found that higher
alcohol taxes reduce death rates from cirrhosis (presumably occurring primarily amongst
alcoholics) more than they reduce consumption in general.

1.5 Summary

An increase in the price of alcohol has been found to reduce alcohol consumption, hazardous
and harmful alcohol consumption, alcohol dependence, the harm done by alcohol, and the
harm done by alcohol to others than the drinker. Policies that regulate the alcohol market,
including the price of alcohol, the location, density, and opening hours of sales outlets and
controls on the availability of alcohol have been found to have an impact in reducing drinking
and driving and related fatalities (Grube and Stewart 2004). The exact size of this impact
varied between countries and a major limitation of the evidence base is that most studies
examining the impact of such policies have been conducted in the United States.
Nevertheless, there is very strong evidence for the effectiveness of alcohol taxes in targeting
young people, heavy drinkers and the harmful effects of alcohol.

Possible policies:
¢ Increase alcohol duty and link alcohol taxes to inflation (cf Anderson and Baumberg
2006).
e Link levels of taxation to alcohol strength, including introduction of tax incentives for
low-alcohol alternatives
e  Minimum pricing
e Policies targeting price-based promotions

This review has examined the evidence base on the influence of price and price changes on
alcohol consumption and harm. It has found evidence of a clear relationship that taxation or
price increases serve to decrease consumption and associated harms. A potential collateral
impact of policies leading to large price rises in terms of stimulation of a covert, illegal trade

that needs to be borne in mind.

Rigorous efforts were taken to identify research studies or evaluations examining price-based
promotions in the off-trade. While there is little empirical research investigating minimum
pricing the putative mechanisms for this as a public health policy are clearly associated with
the wider taxation and pricing evidence base. There is scattered evidence that suggests that
the various pricing policy options have a similar or stronger effect for the identified at-risk
groups (young people under 18, young adult binge drinkers, and, in some studies, heavy
drinkers) and may thus be especially suitable for reducing overall harms in these groups.
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Review 2: The effect of promotion on alcohol consumption

2.1 Introduction

Alcohol occupies a prominent place among branded consumer goods. Alcohol products are
particularly attractive to young people who see them as a way of signalling their adult identity
and their entrée into adult society. Producers and marketers of alcohol are using increasingly
sophisticated promotional mechanisms. Unintended effects of otherwise legitimate marketing
strategies may include underage drinkers starting to drink, regular young drinkers becoming
prone to binge drinking patterns and established young drinkers accruing a heavy level of
consumption which can place them at risk of harms (Academy of Medical Sciences 2004).

Sophisticated and innovative promotional marketing mechanisms usually operate in advance
of rigorous academic research and evaluation. As a consequence, there is a large evidence
base, although comprised mainly of study designs that are unable to demonstrate a causal
effect, around established channels such as the mass media but a shortage of studies
evaluating newer media such as the internet and mobile phones. Generally, the vast array of
channels and of types of promotional activity (Jernigan and O'Hara 2004) make it difficult to
isolate individual effects, and thus target individual strategies, even though they consistently
demonstrate an aggregative effect. Policy options should therefore recognise where a
common underpinning mechanism exists and apply general principles to target such a
mechanism in anticipation of new channels rather than continually attempt to respond to
specific evidence on every new medium. This takes account of the fact that promotion is
never static, even in established markets, as new cohorts of young people, with new media
preferences, become targets for marketing activity as they mature (Saffer 2002).

2.1.1 Structure of this review

This review begins by considering an important meta-analysis that examines the impact of
advertising on consumption in general (Section 2.2). It then proceeds to examine the more
micro effect of advertising and promotion on consumption (Section 2.3) focusing firstly on the
substantial quantity of research that exists around mass media evidence (e.g. TV, press),
before looking at work on the use of promotional items (e.g. T-Shirts). Section 2.4 examines
measures put in place to restrict advertising (either total bans or partial restrictions). Finally
Section 2.5 considers measures that might be put in place to attempt to respond to the effect
of advertising such as counteradvertising and public service announcements (to follow).

2.1.2 Summary of quantities of evidence by topic

This review attempts to include both significant primary studies and the results of systematic
reviews. The following table reports the respective yield for the major sections of this report.

Table 6 Number of studies included and covered (Review 2)

Section Number of Number of
studies included studies covered”

Advertising in general (Section 2.2) 2 systematic 132 econometric
reviews and studies and 7
meta-analyses cohort studies

Specific advertisements and promotions 57 and 1 meta- 65

(Section 2.3) analysis

Bans and other restrictions (Section 2.4) 10 10

Counter Advertising and Public Service To follow in final To follow in final

Announcements (Section 2.5) report report

Total 70 207

*This includes studies accessed via the results of large meta-analyses or studies that, due to logistic constraints or
agreed limitations of the scope of this review (e.g. date, language etcetera), are not included in the accompanying
evidence tables.
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2.2 Measuring the impact of alcohol advertising

Gallet’s (2007) meta-analysis of 132 studies reporting elasticities has already been analysed
in the section on price and consumption. As previously mentioned his meta-analysis is of
reasonable quality and certainly superior to any such analysis possible within the time and
resource constraints of these reviews. In addition to data concerning price elasticities, Gallet
reports data on advertising elasticities (322 values). Again special emphasis is given to
studies conducted in a UK setting or to those completed subsequent to his data collection.

A further systematic review specifically looking at the link between alcohol advertising and
consumption in young people was conducted by Smith and Foxcroft (2007).

Details of studies

132 studies are included in Gallet’'s (2007) meta-analysis. All studies were published in
English, with the earliest being published in 1945 and the most recent in 2003. The majority of
studies were conducted in the USA. An initial search of Econlit was supported by follow up of
references from traditional narrative reviews and from included studies, and supplemented by
internet searches. Advertising elasticities were used as the units of analysis.

In their systematic review of the effect of advertising on youth alcohol consumption Smith &
Foxcroft (2007) found 7 cohort studies from a variety of settings including USA, Belgium and
New Zealand.

Outcomes

In the Gallet (2007) meta-analysis studies measured advertising elasticity using a variety of
methods for specifying alcohol demand. In the Smith and Foxcroft (2007) review outcome
measures for alcohol consumption included any alcohol use in the past month, any alcohol
use in the past year, drinking frequency, drinking frequency at specific locations and alcohol
use whilst going out.

Results

Gallet (2007) reports median advertising elasticities for beer (0.020); wine (0.007); spirits
(0.070) and alcohol (0.032). An advertising elasticity for Beer of (0.020) means that for every
10% increase in advertising expenditure, the expenditure on beer increases by 0.2%.

Findings from the systematic review by Smith and Foxcroft (2007) demonstrate a consistent
picture of the association of advertising with initiation, consumption and heavy drinking.
Specific findings included the following:

o Males who reported being aware of more alcohol advertisements at age 15 drank
significantly more beer at 18 years. In beer drinkers aged 18, liking of alcohol
advertising had a positive impact on beer consumed at age 21 years and they were
more likely to be heavy drinkers at 26 years (New Zealand).

e In school children increased viewing of TV programmes with alcohol advertisements
increased chance of beer consumption one year later (United States).

o Exposure to in-store beer displays significantly increased the chance of alcohol
consumption two years later in adolescents (United States)..

e In 1510 26 years olds in the USA, for each additional advertisement seen the number
of alcohol drinks consumed increased by 1% (United States).

e In school children for each additional hour of TV viewing per day there was a 9%
increased risk of initiating drinking 18 months later (United States).

e Increased hours of TV and music video viewing were associated with higher quantity
of alcohol consumed one year later in school children (Belgium).

e School children were significantly more likely to have tried alcohol for the first time at
follow-up at one to two years following greater exposure to alcohol portrayals in
popular movies (United States).

It is interesting to note that these effects may be demonstrated for both under age and young
adult drinkers and that they persist over a wide range of advertising channels that include
both direct and indirect exposure.
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Limitations

Studies included in the Gallet (2007) meta-analysis estimated advertising elasticities using
high-level aggregates of advertising expenditure, mostly with short-run series. It needs to be
borne in mind that this approach to estimating the effect of advertising does not differentiate
between different form of advertising or groups of drinkers, and has been criticised on
methodological grounds. Saffer (1996) argued that “. . . studies that use national data on
annual alcohol advertising expenditures measure advertising at a high level [of aggregation]
with little yearly change and are likely to find no effect on consumption” (Saffer, 1996, 266).

Cohort studies, as identified by Smith and Foxcroft (2007), can be prone to confounding and
although some confounding variables were identified, the authors conclude that it is not
possible to know if residual confounding influenced the analysis. Furthermore, they state that
given the magnitude of the effect sizes shown in these studies, it is possible they were due to
residual and unmeasured confounding.

A final limitation is that there is significant debate on whether advertising effects can be
adequately estimated using the methodologies and data underlying the above studies. The
main criticisms are: 1) oversimplification of consumer decision making process and disregard
of the mechanisms through which advertising influences consumers, 2) the mismatch
between marketing science and actual business: If the elasticity of advertising expenditure, as
in Gallet, really lies between 0 and .07, why would any business spend such significant
amounts on advertising? and 3) in a market where there is advertising saturation, it may be
difficult to detect effects of marginally higher or lower advertising expenditures.

Evidence statement 5: There is conclusive evidence of a small but consistent
association of advertising with consumption at a population level. There is also
evidence of small but consistent effects of advertising on consumption of alcohol by
young people at an individual level.

Evidence statement 6: There is an ongoing methodological debate on how advertising
effects can and should be investigated and further research and methodological
developments for establishing a definite causal relationship is required.

Gallet's meta-analysis is supplemented by consumer studies, which show that alcohol
advertisements tend to lead to positive expectancies and attitudes about alcohol. Such
consumer studies also provide increasing evidence that exposure to alcohol advertisements
increases initiation of alcohol use amongst adolescents. These can be ranged alongside
evidence from econometric studies with the majority finding a positive association between
the volume of advertising and drinking behaviour and outcomes.

2.3 Specific types of advertising and promotion

2.3.1 Price & Point of Sales Promotions

A large proportion of on- and especially off-trade alcohol is sold “on deal”, with expert
estimates quoting that as much as 40-50% of all alcohol sold in supermarkets is sold whilst on
promotion (personal communication May 2008). A considerable number of retailers offer
promotional deals and ‘happy hours’ (temporary price-cuts) on products regularly consumed
by young drinkers (see Hastings et al. 2005). Examples include: a never ending vodka glass
(purchase one glass of vodka and refill it as often as you like); free first drink for girls, buy-
one-drink and get one-free promotions, and cheap deals on popular drinks on particular
nights of the week. Alcohol price promotions are associated with increased binge drinking
(Kuo et al. 2003). Fisher (2005) models what he terms “happy hour economics” whereby
monopolistic competition causes seasonal increases in demand which in turn lead to
decreases in price.

All of the below studies consider the effects of price and promotions at the point of sale. A
narrative synthesis is preferred here because of the heterogeneity of studies in this sample.
No systematic reviews were found. This review therefore comprises 12 individual studies
covering promotion-related interventions.
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Details of studies

12 studies met the inclusion criteria. All studies were published in English, with the earliest
being published in 2000. The large majority of studies were conducted in the USA, with
isolated examples from the UK, New Zealand and Australia. Longitudinal studies were the
most common design with other designs including surveys and audits. The studies varied in
populations with their being several with considerable ethnic variation from a UK population.
Some studies considered particular at risk groups such as under age drinkers, heavy drinkers
and binge drinkers.

Outcomes

The most sophisticated measurement of outcomes was used in the study by Kuo et al (2003)
which used an off-premises establishment index score which included a summed score of 5
items; sale of party balls or kegs, low sales price on 12 and 24-packs, any beer promotions
and exterior and interior ads. They also computed an on-premises establishment index score,
which included a summed score of 8 items: beer specials, special promotions in the following
30 days, low sale prices, interior and exterior signage, promotions, no interior or exterior
signage of alcohol warning and any age verification policies. The two establishment indices
were then combined to produce a single total alcohol environment score, with high scores
indicating an “drink-friendly” environment. .

Results

Probably the most relevant study to this particular issue is that by Kuo et al (2003). This study
does show the greatest sensitivity with regard to different elements of point of purchase
promotion. This study found that campuses with higher off-premise establishment index
scores had statistically significant higher binge-drinking rates. Similarly the on-premise
establishment index score indicated that campuses with higher on-premise scores also had
higher binge-drinking rates. Furthermore a significant correlation was found for the total
environment score and college binge-drinking rates (r=0.49), past 30-day drinking rates
(r=0.41), and past year drinking rates (r=0.35). In summary then the higher the alcohol
environment score, the higher the percentage of binge drinkers, past-30-day drinkers or past-
year drinkers on campus. The study by Pedersen (2002) also indicates that binge drinkers are
likely to be differentially impacted by promotions albeit in a campus newspaper. A study by
Babor et al (1978) which predates coverage of this review describes a drinking experiment
recording quantity consumed during happy hour prices and when prices were regular. This
study found that consumption increased significantly during the happy hour but returned to
prior levels after the promotional period ended. The effect was found for both occasional and
heavy drinkers.

Limitations

As shown in the introduction, a very wide range of promotional activity is used in alcohol
marketing and many of these have not been researched. Any conclusions drawn from
individual studies are necessarily dependent on the degree to which it is believed that a
common mechanism or mechanisms exists between similar-looking promotions. This has
important implications as to those promotions that are to be specifically targeted and as to
how such promotions are defined, classified and grouped.

College students are most commonly studied and issues can be identified with respect to both
the lack of representativeness and motivation to participate. As with many advertising and
promotion studies, it is common to find participants being recruited through a marketing
course. Thus, the study by Kuo et al (2003) focused on college students, although Hurtz et al
(2007) have extended findings to cover school children. An important confounding variable is
the omnipresence of extensive media advertising, which makes it particularly difficult to
isolate in-store promotional effects.

Summary

The fact that the studies are so heterogeneous makes direct comparison difficult. There is
evidence to suggest that promotional activity at the point of purchase has a significant impact
on the likelihood for young people to consume alcohol and also to binge drink. However,
causality cannot be inferred from the included study designs. It is important to note that point
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of purchase promotions are likely to extend their influence to the young drinking population
and to under-age drinkers.

Evidence statement 7: There is moderate but consistent evidence to suggest that point
of purchase promotions are likely to affect the overall consumption of under age
drinkers, binge drinkers and regular drinkers.

2.3.2 Billboard & Print Media

Typically advertisements in the form of billboards and magazines promote beer or spirits
rather than wine (Garfield et al, 2003). However there is also a distinct target audience for
advertisements for wine among young adults. Frequently billboards present party scenes
(Mastro & Atkin, 2002) promoting the social desirability of alcohol-supported recreation.
Increasingly in recent years these advertisements feature ready-to-drink products. Alcohol
companies place significant amounts of advertising where youth are more likely per capita to
be exposed to it than adults (Jernigan et al. 2005). A study of young people in Ireland (Dring
& Hope 2001) found billboards were the second most common vehicle for alcohol
advertisements after TV. Fleming et al (2004) found that awareness of advertising via
billboards amongst an under age population was as high as 60%.

This section considers use of billboards and print media such as newspapers and magazines.
In the UK poster and magazine advertising of alcohol-related products are regulated by the
Advertising Standards Authority (ASA). A narrative synthesis is preferred here because each
of these methods of advertising is fundamentally different and contributes to its own specific
evidence base. No systematic reviews were found. This review therefore comprises individual
studies that cover such media as billboards, magazines and newspapers

Details of studies

10 studies met the inclusion criteria. Most of these examined either magazines or billboards.
All studies were published in English, with the earliest being published in 1997. Most studies
were conducted in the USA. Several studies examined specific at risk groups of interest
specifically underage drinkers and binge drinkers.

Outcomes

Studies typically measured exposure to advertising materials and its association with
awareness, drinking intention or drinking behaviour. Most studies were cross-sectional
although occasional studies used a longitudinal design.

Results

Several studies report a link between the appeal of printed advertisements and subsequent
likelihood of consumption. Some studies simply audit exposure to advertising in magazines.
Dring & Hope (2001) measured awareness of billboard advertising through self competed
questionnaire and found that for young people ‘selling aspects of alcohol advertisements
relate to linking alcohol to positive images of desirable lifestyles and little to do with selling
the actual alcohol product advertised. There is some evidence that exposure to advertising
extends beyond their explicitly intended audience to younger, under age children. The primary
effect for these appears to be on the initiation of drinking. Once drinking has been initiated,
exposure to advertisements raises brand awareness and several studies also indicate an
effect on the volume and frequency of drinking.

Ellickson et al (2005) conducted a longitudinal study which examined exposure to magazines
with alcohol advertisements amongst 7" grade drinkers and found this was predictive of
frequency of drinking two years later.

Of particular concern has been the proximity of billboards to schools. Mastro & Atkin (2002)
examined this issue through a content analysis. They found, however, that the images
presented were not particularly salient to their study population of Mexican American High
school students. This issue needs to be investigated in a UK context. There is some evidence
from the same study that students are not able to distinguish between images promoted
through billboards from magazines and other advertising media suggesting that a cumulative

84



ScHARR University of Sheffield: Alcohol pricing and promotion effects on consumption and harm

effect arises from the multiple channels of advertising. Clearly this is important as restrictions
on one form of advertising have frequently been reported to result in a transference of effort
and advertising expenditure to other channels. Restricting advertising on billboards only, for
example, is unlikely to have a significant effect on consumption especially given the relatively
small overall effects of advertising in general (see above).

Limitations

Many of these studies use opportunistic USA student populations and are not generalisable to
the typical population of UK young people. In addition many are cross-sectional and rely on
self-report data making it difficult to establish whether anticipated behaviour as expressed
through intention actually translates to actual behaviour. It is doubtful whether large surveys
conducted by the Center of Alcohol Marketing in Youth (U.S) on Hispanic and African
American youths have relevance to a UK population.

Summary

Studies are primarily surveys and cross-sectional studies so cannot be used to establish
causality. Nevertheless there is a consistent picture from findings for various print-based
media of an association between increased awareness and increased consumption. Through
high exposure to recurring positive messages about alcohol over time young people have
their attitudes or beliefs shaped or reinforced. This, in turn, can influence their intention and
subsequent drinking pattern. It is important to consider this evidence as part of a general
“marketing mix”. Snyder et al (2006), for example, examined the effects of billboards within
the context of an index of exposure covering four media (TV, radio, billboards and magazines)
and). However, such an approach means it is not possible to disentangle the effects of
individual communication channels and must be complemented by media-specific
investigations.

Evidence statement 8: There is consistent evidence to suggest that exposure to
outdoor advertising, or advertisements in magazines and newspapers may increase
the likelihood of young people starting to drink, the amount they drink, and the amount
they drink on any one occasion. Further research is required on whether what young
people say they are going to do at a particular point in time translates into actual
subsequent behaviour.

2.3.3 Alcohol related merchandising

Four USA-based studies were identified that examined the use of alcohol related
merchandising. All of these studies consider the impact of alcohol related merchandising in
relation to alcohol awareness or participation. Fisher et al (2007) found that possession of or
willingness to use alcohol promotional items was associated with an increased likelihood of
alcohol initiation, significantly so for girls. Furthermore they observed that among girls,
possession of or willingness to use alcohol promotional items was associated with binge
drinking. Among those precontemplating drinking these items had a greater effect than
advertising. Similarly Hurtz et al (2007) found that one in five students in surveyed California
middle schools owned at least one alcohol promotional item. Ownership of such items was
again associated with being 3 times more likely to have tried drinking and 1.5 times more
likely to report current drinking than students without such items. Two studies by Workman
(2003 and 2004) examined the effects of such items in underage and binge drinking
subsamples. While resisting causal inferences the studies did find high prevalence of
ownership of promotional items relating to alcohol and located such items within an “already
saturated” culture of pro-drinking.

Evidence statement 9: There is consistent evidence from cross-sectional studies that
there are high levels of ownership of alcohol related merchandise among young
people, particularly underage drinkers and binge drinkers. There is some evidence,
although not conclusive, to suggest that ownership of such items is associated with
initiation or current drinking.
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2.3.4 Broadcast media

This category includes TV, films, radio, music and music video as well as the Internet. A
narrative synthesis is preferred here because of the heterogeneity of these methods. No
systematic reviews of use of broadcast media were identified.

TV is by far the most studied channel for alcohol advertising with studies analysing content or
frequency of commercials, awareness by young people and association with drinking initiation
of levels or frequency of drinking. The principal longitudinal studies have been identified from
the review by Smith & Foxhurst, 2007 and are discussed below..

Details of studies

31 studies met the inclusion criteria. All studies were published in English, with the earliest
being published in 1988. 21 studies were conducted in the USA, 5 in the UK, 3 in New
Zealand and 1 in Belgium and 1 in Canada. Ten studies employed longitudinal designs with
one being a prospective cohort study. Two econometric studies examined total advertising
spend. There was one qualitative study. The majority of studies targeted under age drinkers.
Two studies specifically targeted binge drinkers as the population of interest.

Outcomes

As with the preceding print media category studies typically measured exposure to advertising
materials and its association with awareness, drinking intention or drinking behaviour. Most
studies were cross-sectional although occasional studies used a longitudinal design.

Results

In the longitudinal study by Robinson et al. (1998) the research team investigated the
association between hours of TV, music video and videotape viewing, computer and video
game use and subsequent alcohol use at follow-up, The population was 14 to 15 year olds
from six public high schools in California. At 18 month follow-up, 36.2% baseline non-drinkers
began drinking and 50.7% drinkers continued to drink. In baseline non-drinkers onset of
drinking was significantly associated with hours of TV viewing at baseline. Each additional
hour of TV viewing per day increased the risk of starting to drink during the next 18 months by
9% (95% ClI: 1% to 18%). For each additional hour of music video viewing average increased
risk was 31% (95% CI: 17% to 47%). Computer and video game use was not associated with
initiation of drinking. In baseline drinkers there were no significant associations between
baseline media use and maintenance of drinking

In a further longitudinal study Van Den Bulck (2005) examined the relationship between TV
viewing and music video exposure and subsequent alcohol consumption one year later in first
and fourth year secondary school students in Belgium. 63.6% watched music videos at least
several times a week, about a third watched daily. Overall TV viewing and music video
viewing at baseline significantly predicted the amount of alcoholic beverages adolescents
consumed one year later while going out.

Limitations

As with the category billboard and other print media studies are primarily cross-sectional and
are therefore limited with respect to establishing causality. Two longitudinal studies, by
Robinson et al (1998) and Van Den Buick (2005) were identified. However longitudinal
studies do have acknowledged limitations in connection with the existence of possible
confounders. In this case, for example, it is difficult to isolate the effects of broadcast media
from other significant communication channels such as billboards, newspapers and
magazines and from the effects of ownership of alcohol-related merchandise. Several studies
are limited in examining the effects of home-viewing of videos rather than new technologies
such as DVDs.

Evidence statement 10: There is consistent evidence from longitudinal studies that

exposure to TV and other broadcast media is associated with inception of and levels of
drinking. Evidence for the effect of watching videos is equivocal.
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2.4 Advertising bans and other restrictions

There is increasing interest in the impact of a complete ban on alcohol advertising (TV, radio
and billboards). All of the included studies consider the impact of advertising bans/restrictions
in various forms. These could be bans relating to particular media, to particular populations or
total bans on alcohol-associated advertising. A narrative synthesis is preferred here because
of the heterogeneity of studies in this sample. This review comprises ten individual studies
that cover advertising bans ranging from partial to total bans.

Details of studies

10 studies met the inclusion criteria. All studies were published in English, with the earliest
being published in 1991. With one exception, all studies were conducted in the USA.
Nevertheless, some of these studies constitute international comparative studies using cross-
national level data. Studies represent either econometric studies projecting the effect of a ban
or natural experiments where the effect in a particular country or region has been evaluated.
No studies specifically examined the differential effect of bans on different types of drinkers.
However, the study by Saffer & Dave (2003) did identify a price-binge participation elasticity.

Policy measures

Studies describe a range of levels of ban ranging from partial to complete. The analysis by
Saffer and Dave (2002) analyses the correlation between per capita consumption in litres with
the number of advertising bans enacted in each country. This has been criticised as a crude
measure of ban enactment.

Outcomes
Most of the studies measure total consumption of alcohol. One study measures intention to
consume.

Results

As previously noted the meta-analysis by Gallet (2007) suggests that, since the median
advertising elasticity estimate is quite small, there is support for studies that have found that
advertising bans have little impact on demand. It is likely that advertising bans in themselves
will likely have only modest effects and will need to be augmented by additional methods such
as taxation and price increases. This finding is supported in a UK context by a study by
Godfrey (1994) that suggested that a 1 percent decrease in alcohol advertising would be
associated with a 0.1 percent decrease in consumption. Nevertheless, with considerable
amounts of alcohol-related advertising expenditure currently taking place in the UK large
decreases could potentially have a disproportionate impact on hazardous drinking and related
harms.

The study by Saffer & Dave (2003) identified an elasticity of advertising with respect to binge
participation of about 0.14, showing that alcohol advertising has a positive effect on binge
participation. Based on this data they estimate that complete elimination of alcohol advertising
could reduce adolescent monthly alcohol participation by about 24 percent and binge
participation by about 42 percent. For binge participation, the effect of complete elimination of
advertising would be equivalent to about an 80 percent increase in price. An earlier study by
Saffer (1991) found that countries with complete bans on TV alcohol advertisements had 11%
lower consumption rates and 23% lower motor vehicle fatalities rates than did countries with
partial restrictions.

Proponents of the case that bans of advertising will not reduce consumption consistently
argue that advertising merely competes for market share. In harmony with this hypothesis,
Fisher & Cook (1995) found, by analysing U.S data from 1970 through 1990, that although
years with higher total wine and spirits advertising had higher relative levels of consumption, a
model accounting for changes over time found no evidence that changes in advertising were
related to changes in consumption. Results did however indicate that increased advertising of
spirits was linked to a drop in the market share for wine, suggesting that such advertising may
realign market share.

Limitations
It should be noted that the effectiveness of a particular intervention involving a form of ban will
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be determined by a number of other factors. These include the existing effectiveness of a
particular channel of communication which may vary across -cultures, settings and
populations, the degree of enforcement and the facility for advertisers to redirect their
resources to other channels that might thus escape the effect of a ban e.g. product placement
or event sponsorship. In support of this, Seldon et al (2000) found that beer producers would
be able to substitute fairly easily with print advertising should a TV or radio ban be enforced
again suggesting that a partial ban is unlikely to succeed.

Similarities with findings for taxation are also relevant in that an advertising ban (as with high
rates of alcohol taxation) may be reflective of a general climate of alcohol intolerance. It is
difficult to extract the specific effect of an advertising ban from these other variables.
Chisholm et al (2004) model the effects of such a ban in terms of a between 2% and 4%
reduction in the incidence of hazardous alcohol use. They conclude, as previously mentioned
in Review 1, that in a “wet” population with a higher prevalence of heavy drinkers (i.e. more
than 5% as is the case in Britain) the most effective and cost-effective intervention was
taxation, whereas in “dry” populations with a lower prevalence advertising bans are more
effective than taxation.

Summary

Studies examining the effects of alcohol advertising on consumption do not support or counter
a hypothesis for a causal relationship. This is mainly attributable to the considerable variation
in the use of advertising bans across countries and methodological challenges. It should also
be recognised that imposition of a ban may require an extended period of time, within which
to affect consumption and even longer to have an effect on harms.

Evidence statement 11: There is some inconclusive evidence that suggests that
advertising bans have a positive effect in reducing consumption. Differences in
contextual factors are a likely explanation for these differences. It is methodologically
challenging to control for all possible confounding factors.

Evidence statement 12: There is some evidence to suggest that bans have an additive
effect when accompanied by other measures within a general environment of
restrictive measures.

2.4.1 Industry self-regulation of alcohol advertising standards

This review was unable to find any studies that evaluate the effect of industry self-regulation
as a policy measure to restrict advertising content. Given the topic area this finding is not in
itself surprising. A review by Anderson, published as recently as 2007, concluded within the
specific context of alcohol advertising that: “There is no scientific evidence available that tests
the effectiveness of non-statutory regulation or shows that it works in regulating the content of
commercial communications or in reducing the volume of commercial communications”.

Regulation of advertising content has three components: legislation (defining appropriate
rules); enforcement (initiating actions against violators); and adjudication (deciding whether a
violation has taken place and imposing an appropriate sanction) (Swire 1997). In the United
Kingdom, the variant currently applied is ‘co-regulation’ where rules are developed,
administered and enforced by a combination of government agencies and industry bodies
(Caswell and Maxwell 2005). Thus broadcast advertising is co-regulated by Ofcom, the
statutory body overseeing content and structure of the communications sector with
responsibility for auditing, and the Advertising Standards Authority, acting as a “one-stop
shop” for advertising standards and consumer complaints.

Self-regulatory codes of conduct have been developed in some economically developed
countries whereby the acceptable and unacceptable content of advertisements is defined and
self-monitoring, or some kind of combined industry and government monitoring, is used to
examine complaints. Some difficulties highlighted in Australian studies where such a system
operates include ample evidence of multiple violations as rated by ordinary members of the
public (Saunders 1993) and by experts in marketing (Jones and Sullivan, 2002) - even in
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advertisements where complaints were overruled. A formal review of self-regulatory process
found significant weaknesses and noted that consequences for breaches were insignificant
and often were only applied after a series of adverts had been running for several weeks
(National Committee for the Review of Alcohol Advertising, 2003). This Section is not a major
focus for this review as the investigators and commissioners are aware of a forthcoming
report by government-commissioned report (by KPMG) which handles these issues in more
detail.

Several advantages are claimed for self regulation in preference to government regulation.
These include increased flexibility and efficiency and, more significantly, that it reduces costs
by shifting the cost of developing and enforcing rules to industry and provides greater
incentives for compliance (Swire, 1997).

2.5 Counter advertising and public service announcements

Most of these studies consider counter advertising which involves “disseminating information
about a product, its effects, or the industry that promotes it, in order to decrease its appeal
and use”. The distinction from other types of informational campaigns lies in that it directly
addresses the fact that the particular commodity is promoted through advertising (Stewart
1997). Other studies examine public service announcements (PSAs) which are “messages
prepared by nongovernmental organizations, health agencies or by media organizations for
the purposes of providing important information for the benefit of a particular audience”
(Anderson, 2007). PSAs depend upon donated time or space for distribution to the public,
typically involving messages that deal with “responsible drinking,” the hazards of driving under
the influence of alcohol, and related topics. Despite their good intentions, PSAs are
considered an ineffective antidote to the high-quality pro-drinking messages that appear much
more frequently as paid advertisements in the mass media. In many cases the messages in
PSAs are tailored to be particularly relevant to drinking by youth (Connolly et al. 1994; Holder
1994). In a traditional review, Gorman (1995) identified the limited impact of PSAs, and mass
media interventions that use a universal strategy on alcohol use and alcohol-related
problems. However in a Canadian study that falls outside the time coverage of this review
Casiro et al (1994) found that after a TV campaign on the dangers of alcohol consumption
during pregnancy, more women concluded that drinking would put their baby at risk, and
attributed this information to TV.

The review identified 7 studies in the area of counter-advertising. All of the studies were
carried out in the USA, with the exception of 1, which was a USA/Australia comparative study.
A variety of research designs was used, including content analysis, experimental studies, a
controlled trial, and a lab test. Student samples were used in 3 of the studies, and high school
pupils were also used in 3; the final study used a mixed sample of both students and high-
school pupils. As far as target groups were concerned, 1 study dealt with binge drinkers, and
4 included under-age drinkers in the sample. Taken together, the studies generally
investigated respondent exposure to, reception of, attitude to, and opinion about counter-
advertising in the context of their beliefs, attitudes and behaviour in relation to alcohol and of
their media usage. Media used in these studies to carry warnings about alcohol included a
simulated promotional t-shirt, a fictitious beer brand bottle label, and television, video and
magazine advertising. Generally speaking, there is some evidence to suggest, for example,
that the power of counter-advertising on television to affect teenage decision-making
concerning alcohol depends on production quality, tight targeting, perceived relevance,
realism, similarity, desirability, and identification, as well as on positive messaging; the
strength of the counter-advertising statement, and its prominence are also factors; counter-
advertising is not seen to be as effective as commercial advertising; commercially sponsored
warnings may not have an adverse effect on the perception of the alcohol provider; warning
messages which mention less salient risks might promote greater societal welfare than
messages currently on packaging. Generally speaking, there is a need for further research.
Such research would need to examine the impact and effectiveness of different kinds of pro-
social advertising and warnings across the full range of promotional media. It would also need
to develop research designs which would take account of how such messages are consumed
and interpreted by the specific target groups as they naturally occur within the UK context.
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These studies consider the use of mass media marketing to reinforce community awareness
of problems created by alcohol use. This approach may be used to prepare the ground for
specific interventions (Casswell et al. 1990; Holder and Treno 1997). According to Anderson
& Baumberg'’s (2006) report Alcohol in Europe, media advocacy is also used to support a shift
in public opinion for policy changes for example of the introduction of standard drinks labelling
on all Australian alcohol containers (Stockwell and Single 1997).

A narrative synthesis is employed for this section because of the heterogeneity of studies in
this sample. No systematic reviews of counter-advertising interventions or of PSAs were
identified. This review therefore comprises individual studies that cover media advocacy-
related interventions such as education and public information approaches targeting the
behaviour of the individual drinker or mobilising public support for prevention measures
(Casswell and Gilmore 1989). It also includes counter-advertising related interventions such
as health warning labels on product packaging and media literacy efforts to raise public
awareness of the advertising tactics of the alcohol industry, as well as prevention messages
in magazines and on TV. Examples of counter-advertising cited by Alcohol in Europe involve
inclusion in community or school prevention programs (e.g., Giesbrecht et al. 1990;
Greenfield and Zimmerman 1993), or as part of the multiple agenda of government spirits
board retail systems (Goodstadt and Flynn 1993).

Evidence to date signals a need to manage the balance between public health campaigns
and industry advertising in an active and circumspect manner. This includes considering the
extent to which industry should take an explicit responsibility for supporting public health
messages, It would, for example, be perverse if the industry was to contribute to the content
of counter-advertising and yet, at the same time specifically undermine its messages through
its own advertising strategies.

2.6 Implications for particular policy priority groups

Details of specific policy priority groups included in research studies can be identified from the
following evidence tables, which indicate in the first column of the tables if the study covers
one of the priority groups.

Underage drinkers

Studies of the effects of advertising on young person’s drinking have been criticized
(Thomsen & Rekve 2004) for not being able to provide sufficient empirical support for a
causal link between media exposure and attitudes and behaviours (e.g. mentioning Kohn and
Smart 1984; Smart 1988). Others are limited as evidence in only being able to report very
small effect sizes (Nelson 1999; Strickland 1983). A study predating the review, Aitken et al
(1988) did find that TV advertisements in particular have an effect in encouraging underage
drinking.

Binge drinkers aged 18-24

Kuo et al (2003) examined the relationship between local alcohol marketing rates (number of
bars and liquour stores located near campus) and promotions (like "all you can drink" for one
price) and college binge drinking rates. Promotions such as special prices at certain times
and sales of high volume containers (kegs and "party balls") were strongly linked with
increased heavy drinking. Some commentators have identified methodological problems with
this study.

Interestingly, this study also found that binge-drinking rates were elevated when college
students were more likely to be "carded" or "proofed" to verify their ages to drink at bars.
While the researchers thought this might be explained by greater enforcement efforts in areas
with bigger problems, it could support the argument of those who believe that a higher
drinking age is likely to increase bingeing. In this scenario, under-age drinkers, fearful of
being caught, buy alcohol in larger quantities when they can get it and drink it faster so they
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can hide the evidence. Saffer & Dave (2003) identified a modest positive effect of alcohol
advertising on binge participation.

Low income

No studies were identified from the advertising research literature specifically examining this
particular priority group.

Harmful drinkers

No studies were identified from the advertising research literature specifically examining this
particular priority group.

2.7 Conclusion

Advertising and promotions in general

Available evidence suggests that price promotions do increase binge drinking and that
exposure to point of purchase advertising predicts the onset of youth drinking. Regardless of
their explicit intention there is evidence for an effect of alcohol advertisements on underage
drinkers. Consistent with this, evidence suggests that exposure to such interventions as TV,
music videos and billboards, which contain alcohol advertisements, predicts onset of youth
drinking and increased drinking. As a consequence one may conclude that restricting the
volume of advertisements and merchandising is likely to reduce consumption and subsequent
harm.

Multiple methods and media are currently used to promote alcohol products to different
segments of the population in economically developed countries like the UK. Although a
number of studies exist about individual types of advertising, the data on which such evidence
is based is often less than adequate. Some countries have attempted to ban or restrict some
or all categories of alcohol promotion and there is a literature concerning evaluations of the
impacts of such bans on both consumption of alcohol and, in some cases, on adverse
outcomes such as alcohol-related road trauma.

Evaluating the relationship between expenditure on advertising, restrictions on advertising
and alcohol consumption can be complex. Expenditure on alcohol advertising across different
media will rise and fall as rival companies perceive an opportunity to exploit a new market or
add to their market share. It is extremely difficult in such a situation to measure and model the
effects of advertising on alcohol consumption, not least in particular subpopulations.
Nonetheless, attempts have been made with mixed results to model these effects.

The link between advertising and consumption is clearest in terms of evidence when read
longitudinally. It is also consonant with “social marketing” work on tobacco and food
policy/impact, which is having an increasing effect on policy-making. This effect is also
attested to by some larger independent surveys with a lower potential for bias.

Against such evidence is ranged a significant body of scholars who attempt to argue that
advertising does not increase demand. The affiliation and interests of this group are worthy of
closer inspection with evidence of exposure through a somewhat limited range of publishing
vehicles. Such opponents of the view that advertising stimulates consumption and has the
ability to create growth in alcohol markets persist with the claim that advertising is only about
brand switching. Given that providers are continuously seeking to stimulate growth in
earnings per share, it is difficult to see how this claim is tenable. Advertising is a key
component of marketing strategy to deliver such growth as evidenced by high
adspend/turnover ratios.

However, based on the evidence, it is difficult to consider that measures to control the use of
specific advertising channels, rather than comprehensive bans, will have a significant impact
when compared with other policy options. It is true that advertising may have an aggregative
effect but when relatively modest individual effects are taken into account it is clear that
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attempts to restrict these may not suffice when they are the mainstay for any policy
interventions.

In terms of priority groups, it is well documented that in economically developed countries like
the UK, adolescents and young adults receive considerable exposure to alcohol advertising
and promotions of different kinds. Studies have explored and measured the extent of alcohol
advertising in student newspapers, TV programmes, popular music, point-of-sale promotions,
movies approved for young people aged 14 years and over, at sporting events, at concerts, in
magazines and placement of alcohol brand names on items owned by young people
(Anderson & Baumberg 2006). The use of advertising that highlights low prices is particularly
common (Pedersen (2002). One USA study (Jernigan et al, 2004) found that underage youths
(ie under 21 years) were substantially more likely to be exposed to alcohol adverts than were
those aged 21 years or older suggesting specific targeting by the alcohol industry of underage
drinkers. This effect was especially pronounced for females. Furnham et al. (1997) reported
that 86% of all episodes of British TV soap operas contained visual or verbal references to
alcoholic beverages. There are also studies demonstrating a) heavier drinking young people
are more likely to see and appreciate alcohol promotions and b) young people who are more
exposed to alcohol advertisements and like them are more likely to be heavy drinkers later in
their development (Collins et al, 2007) and/or express greater intension to drink (Pasch et al,
2007). These studies are suggestive of a causal link between advertising and an increase in
consumption of young people but do not, on their own, constitute definitive proof.

Specific types of promotions

Several studies have explored more micro- or local-level forms of alcohol promotion such as
happy hours or "never-ending" refillable glasses. Price discounting is associated with
increased binge drinking (Kuo et al, 2005) but the relationship is complicated by seasonal
changes in consumption, such that as demand increases at a particular time of year,
competition for customers means that the opportunity to discount prices may be greater as
retailers compete to maximise their market share. However, a classic experimental study
lends weight to Kuo et al’s findings by demonstrating that half price drinks during happy hours
increased overall consumption of both occasional and regular drinkers (Babor et al, 1978).

Bans and other restrictions

Studies of complete bans of one or more forms of advertising across different jurisdictions or
countries provide clearer opportunities to estimate the effect sizes. However, even these
studies can be subject to the confounding effect of the "wetness" or "dryness" of local drinking
cultures. For example, advertising bans may be more likely to be implemented in countries
after alcohol consumption and related problems have been rising for some years. In other
countries, a predominantly "dry" sentiment might encourage both low levels of drinking and
high levels of restriction. Arguably, the best studies examine the impact of changes over time
in advertising restrictions on local levels of alcohol consumption.

One high-quality meta-analysis covering 132 studies (Gallet, 2007) from a variety of
countries, time periods and using different methodologies estimated specific elasticities for
changes in advertising expenditure on the expenditure on specific beverages. This analysis
showed only very small effects, but the use of aggregate total advertising expenditure to
estimate the effects of advertising has been widely criticised.

Studies of the impact of advertising bans or partial restrictions have produced varying
estimates of the effect sizes. An earlier systematic review and modelling of the impacts of
alcohol policies on alcohol consumption (Chisholm et al, 2004) estimated modest effects of
only between 2% and 4% decrease in consumption of alcohol from a complete ban. One
USA-based research group found no evidence for advertising bans affecting consumption in
analyses of longitudinal data from 45 USA states between 1983 and 1997 (Nelson et al,
2004) and longitudinal data on 17 OECD countries (Nelson and Young, 2001). Another USA-
based research group found consistently positive results suggesting the effectiveness of
advertising bans on youth drinking when studying longitudinal USA survey data (Saffer and
Dave, 2003; Saffer and Dave, 2006) as well as economic data from 20 OECD countries
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(Saffer and Dave, 2002). Both sets of studies found evidence suggesting advertising bans
negatively affect alcohol consumption. Other published analyses of the impacts of advertising
bans suggest there are multiple ways of getting around these, as well as the possibility of
other unintended consequences such as increased price competition as a means of
increasing market share (Tremblay & Okuyama, 2001).

Industry Self Regulation

To date, self-regulation by beverage alcohol industry does not have a good track record for
being effective. There is a forthcoming UK report by KPMG, which will describe a detailed
investigation of this issue.

Counter advertising and public service announcements

A few studies have explored the potential impact of "counter advertising" which uses various
opportunities to provide health and safety messages supposedly to combat the effectiveness
of alcohol promotions. The literature suggests that the volume of these in most countries is
tiny compared to that of alcohol advertisements, that they are not perceived as effective by
consumers nor is there substantive empirical evidence to suggest effectiveness (Gorman,
1995).

Summary

In summary, in saturated alcohol markets such as that in the United Kingdom, drinkers and
potential drinkers are exposed to a plethora of alcohol promotions. Young people, and young
women in particular, are very likely to be exposed to these, aware of them and there is
suggestive evidence that their attitudes towards alcohol and inclinations to drink can be
shaped by this exposure. There is increasing evidence that alcohol advertising seen by young
people is associated with initiation of drinking and with heavy drinking. Much of the evidence
comes in the form of cohort studies from USA, New Zealand and otherwise outside of the UK.
However, there is sufficient consistency of effect across a wide range of advertising media to
suggest the need for preventative measures. This is particularly the case as those affected by
advertising include youths and young people on either side of the regulatory age limits.

There is conflicting evidence as to whether banning alcohol advertising will have significant
effects on consumption with some studies suggesting no effects or even positive effects on
consumption while others have suggested quite significant reductions in both consumption
and related harms. However, there are significant methodological difficulties with conducting
these studies. We conclude that a modest effect of alcohol advertising and promotion on
alcohol consumption is probable. This is consistent with marketing research concerning other
products. Elasticities in the range of 0.02 to 0.04 (Chisholm et al, 2004) and 0.05 and 0.08
(Saffer and Dave, 2003) for the effects of advertising bans are plausible.

There is no evidence to support the effectiveness of self-regulatory codes either as a means
of limiting types of advertisements deemed unacceptable or as a means of reducing alcohol
consumption.

Evidence of various types supports that local price discounting is highly effective, a
conclusion consistent with the large number of studies reviewed in Review 1.
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Review 3: The effect of alcohol consumption on alcohol related
harm

3.1 Alcohol consumption and health consequences

Alcohol consumption is related to a wide variety of negative health outcomes including
morbidity, mortality, and disability (Rehm et al. 2003). Research on alcohol-related morbidity
and mortality takes into account the varying effects of overall alcohol consumption and
different drinking patterns. The results from this epidemiological research indicate that alcohol
use increases the risk for many chronic health consequences (e.g., diseases) and acute
consequences (e.g., traffic crashes), but a certain pattern of regular light—-to—-moderate
drinking may have beneficial effects on coronary heart disease. Gutjahr and Gmel (2001)
examined three major social cost studies to produce a state of the art list of alcohol-related
fatal medical conditions for which causal evidence exists. This list has been fairly stable over
the ensuing decade and a broad general consensus exists regarding both long-term
conditions and acute effects. The evidence is more equivocal, however, where it relates to the
optimal and harmful levels of consumption and the duration of exposure for irreversible harm
to be effected.

The overview by Rehm et al (2003) used published meta-analyses to establish the
relationship of alcohol consumption to burden of disease for over 60 conditions. The following
review seeks to add the findings from systematic reviews and meta-analyses conducted from
2001 onwards to those from this previous review.

The emphasis is on examining whether findings from this previous review have been
confirmed, strengthened or possibly overturned. This review examines the nature of possible
causative links between consumption and harm. It should therefore be read in conjunction
with Review 1 and Review 2, which attempt to link pricing and promotion to consumption and
to establish a direct link between pricing/promotion and harm.
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Table 14 Disease conditions that are by definition alcohol-related (Alcohol-attributable

fraction = 1) and recent meta-analytic findings

ICD-9 Disease Meta- Findings
analysis
291 Alcoholic psychoses NA NA
303 Alcohol dependence Cargiulo Consistent and substantial comorbidity
syndrome (2007) between alcohol dependence and other
psychiatric conditions especially mood
and anxiety disorders and drug abuse.
305.0 Alcohol abuse NA NA
357.5 Alcoholic NA NA
polyneuropathy
425.5  Alcoholic NA NA
cardiomyopathy
535.3 Alcoholic gastritis NA NA
571.0  Alcoholic fatty liver NA NA
571.1 Acute alcoholic hepatitis Li (2008) Observed in chronic alcoholics (with or
without noticeable liver impairments)
and in moderate drinkers after a binge.
571.2 Alcoholic cirrhosis of NA NA
liver
571.3  Alcoholic liver damage, Li (2008) Risk of future liver disease increased
unspecific significantly for men who consumed 28-
41 drinks per week and for women who
consumed 14-27 drinks per week.
655.4 Foetal alcohol Eustace et Consumption of alcohol during
syndrome al (2003) pregnancy can harm foetus irreparably.
Consumption of 7 standard drinks per
week may be threshold for most
sensitive neurobehavioral changes but
not all women and infants are affected
equally.
Henderson No convincing effects of binge drinking
et al, on a range of adverse outcomes
(2007b) including fetal alcohol syndrome and
neurodevelopmental effects. Possible
effect on neurodevelopmental outcome
but further research required. Many
studies had methodological
weaknesses.
790.3 Excess blood alcohol NA NA
980.0, Ethanol and methanol NA NA
980.1 toxicity

Note. NA = not available
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Table 155 Chronic alcohol-related health effects (non-neoplastic conditions) identified
by various meta-analyses

Disease ICD-9 Deaths Effect Recent Findings
England and according to Meta-
Wales 1997 Rehm et al, analyses
(White et al, 2003
2004)

Diabetes 250 Inadequate Mainly Howard et  Moderate alcohol consumption
evidence of beneficial al (2004) associated with decreased
causality. incidence of diabetes and
(Contested) decreased incidence of heart

disease in persons with
diabetes. Compared with no
alcohol use, moderate
consumption (one to 3
drinks/d) is associated with
33% to 56% lower incidence of
diabetes and 34% to 55%
lower incidence of diabetes-
related coronary heart disease.
Compared with moderate
consumption, heavy
consumption (>3 drinks/d) may
be associated with up to a 43%
increased incidence of
diabetes. Moderate alcohol
consumption does not acutely
impair glycemic control in
persons with diabetes

Koppes et  Total mortality (RR=0.64; 95%

al (2006) C10.49-0.82) in
<6g/daycategory. In higher
alcohol consumption
categories RRs of total
mortality were not significant.

Unipolar major 300.4  Meta-analyses Detrimental Sullivan et Four observational studies

depression not possible al (2005) found a current or lifetime
due to difficulty problem was associated with
in attributing increased risk of suicide
alcohol related ideation or attempt. only two
risk were statistically significant.

Two of 6 studies reported an
increased risk of relapse and
decreased likelihood of
recovery.. Patients with lifetime
alcohol problems were 25%
more likely to be readmitted to
hospital for depression (25% v
0%)
Epilepsy 345 No data Detrimental NA NA
Heart failure 428— Unspecific Unidentifiable  NA NA
429 category with
no
identification of
underlying
pathology.
Stroke 430- Haemorrhagic Beneficial or Reynolds Consumption of more than 60
438 stroke =7067 detrimental, etal g/day associated with
Ischaemic depending (2003) increased risk of total stroke,
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stroke =
50641

on type of
stroke and
average
volume of
consumption

RR=1.64 (1.39-1.93); ischemic
stroke, 1.69 (1.34-2.15); and
hemorrhagic stroke, 2.18
(1.48-3.20). Consumption of
less than 12 g/day associated
with reduced risk of total
stroke, RR=0.83 (0.75-0.91)
and ischaemic stroke, 0.80
(0.67-0.96). Consumption of
12-24 g/day associated with
reduced risk of ischaemic
stroke, RR=0.72 (0.57-0.91).

Corrao et Significant increased risk at
al (2004) 100g/day for ischaemic stroke
RR=4.37 (2.28-8.37). and at
50g/day for haemorrhagic
stroke RR=1.82 (1.46-2.28).
Oesophageal 456.0- Notbased on Detrimental NA NA
varices 456.2 meta-
analyses.
Gastro- 530.7 Not based on Detrimental NA NA
oesophageal meta-
haemorrhage analyses but
clinically
documented
Liver 571.0— 2346 Detrimental Norstrom A one litre increase in per
cirrhosis 571.9 & capita consumption was
Ramstedt  associated with a statistically
(2005) significant 12% increase in
male cirrhosis and 8% in
female cirrhosis.
Corrao et Direct trend in risk starting from
al (2004) 25g/day (RR=2.90 (2.71-3.09).
Cholelithiasis 574 No data Beneficial
Acute 577.0 No data Detrimental
pancreatitis
Chronic 5771 74 Detrimental Corrao et
pancreatitis al (2004)
Spontaneous 634 Applies to Detrimental Henderson No convincing evidence of
abortion fraction of et al adverse effects of prenatal
females with (2007a) alcohol exposure at low-
alcohol moderate levels of exposure.
consumption Weaknesses in evidence
during preclude conclusion that
pregnancy drinking at these levels during
pregnancy is safe.
Henderson No convincing effects of binge
et al drinking on a range of adverse
(2007b) outcomes including
miscarriage and stillbirth. Many
studies had methodological
weaknesses.
Low birth 656.5 Applies to Detrimental Henderson No convincing evidence of
weight fraction of et al adverse effects of prenatal
females with (2007a) alcohol exposure at low-
alcohol moderate levels of exposure.
consumption Weaknesses in evidence
during preclude conclusion that
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Psoriasis
Prematurity

Intrauterine
growth-
retardation

696.1
764

765

pregnancy

No data
Inadequate
evidence for
causation of
alcohol during
pregnancy.

Detrimental
Detrimental

Inadequate Detrimental
evidence for

causation of

alcohol during

pregnancy.

Henderson
et al
(2007Db)

NA
Henderson
et al
(2007a)

Henderson
et al
(2007Db)

Henderson
et al
(2007a)

Henderson
et al
(2007b)

drinking at these levels during
pregnancy is safe.

No convincing effects of binge
drinking on a range of adverse
outcomes including low
birthweight and small for
gestational age at birth. Many
studies had methodological
weaknesses.

NA

No convincing evidence of
adverse effects of prenatal
alcohol exposure at low-
moderate levels of exposure.
Weaknesses in evidence
preclude conclusion that
drinking at these levels during
pregnancy is safe.

No convincing effects of binge
drinking on a range of adverse
outcomes including
prematurity. Many studies had
methodological weaknesses.
No convincing evidence of
adverse effects of prenatal
alcohol exposure at low-
moderate levels of exposure.
Weaknesses in evidence
preclude conclusion that
drinking at these levels during
pregnancy is safe.

No convincing effects of binge
drinking on intrauterine growth
restriction. Many studies had
methodological weaknesses.

Rows in bold indicate conditions for which the recent literature has been consistent in concluding
sufficient evidence for a causal relationship (Rehm et al, 2003).
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Acute conditions where alcohol is a contributory cause

With respect to acute conditions, most researchers agree on causality (but see Gmel & Rehm
2003) and the conditions listed in Table 15 are traditionally included.

Table 16 Acute conditions with alcohol as a contributory factor

Findings

Condition Meta-analysis
Injuries from falls Borges et al (2006)
(E880-888)

Corrao et al (2004)

Fires (E890-899) Taylor & Rehm (2006)

Excessive cold NA

(E901);

Drowning (E910); NA
Occupational and NA

machine injuries

(E919-920);

Suicide (E950-959); Cargiulo (2007)

Norstrdm et al (2005)

Wilcox et al (2004)

Assault (E960-966, Corrao et al (2004)
E968)
Child abuse (E967). NA

Estimated pooled relative risk for
those reporting alcohol use within
6 hours prior to injury was 5.69
(95% CI = 4.04-8.00). However no
UK data included.

Direct trend in risk starting from
25g/day (RR= 1.12 (1.06-1.18)
Interaction of smoking and alcohol
may increase risk for fire injury.
Not many high quality studies due
to low sample sizes.

NA

NA
NA

Alcohol dependence associated
with increased risks of suicide
(OR 2.13 95% CI 1.18-3.85) and
suicide attempts (OR 2.50 95% CI
1.38-4.52)

Overall SMR for heavy drinking
was 351 (95% CI 251-478) while
it was 39 (95% CI 5-140) for
males

Direct trend in risk starting from
25g/day (RR=1.12 (1.06-1.18)
NA
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3.1.1 Alcohol and all-cause mortality

All of these studies consider the likely effect of alcohol on all-cause mortality. A narrative synthesis is
preferred here because studies use different consumption metrics over different time periods (e.g.
daily, weekly, average drinking). This review includes systematic reviews and individual studies
conducted in a UK setting.

Details of studies

Five studies met the inclusion criteria. All studies were published in English between 2002 and 2006.
Two of these studies were specifically conducted using data from England and Wales (White et al,
2002; White et al, 2004).

Outcomes
All studies measured all-cause mortality.

Results

Recent reviews tend to focus not on the effects of alcohol consumption per se but rather on the
differential effects of different patterns and volumes of consumption. All studies identified a beneficial
effect from low levels of alcohol drinking which was reversed to a detrimental effect at higher levels of
consumption. The threshold for this increased level of risk varies according to the specific research
question and the choice of measurement units.

White and colleagues (2002) examined the relationship between alcohol consumption and risk of
death using published systematic reviews and population data from England and Wales. They
identified a direct dose-response relation between alcohol consumption and risk of death in women
aged 16-54 and in men aged 16-34. Risk increases by 5% above the minimum at 8 units per week in
women aged 16-24 and 5 units a week in men aged 16-24, increasing to 20 and 34 units a week in
women aged over 65 and men aged over 65 respectively. They thus concluded that substantially
increased risks of all-cause mortality can occur even in people drinking lower than recommended
limits, and especially among younger people.

A subsequent study by the same authors (White et al, 2004) examined mortality attributable to
different levels in addition to all-cause mortality for England and Wales in 1997. In particular the
authors examined any drinking; drinking above the nadir (level of alcohol consumption carrying the
lowest risk); and drinking more than the British Royal Colleges' recommended limits of 21 units/week
in men and 14 units/week in women. They found that deaths from ischaemic heart disease prevented
by alcohol consumption (11 276 in men, 4050 in women) roughly balanced other deaths attributable to
alcohol consumption (9246 in men, 4216 in women). Data on the implications of different drinking
levels is presented below. The authors concluded that drinking above recommended limits remains
responsible for many deaths and a large loss of person-years of life.

Table 16 Percentages of deaths at different drinking levels (England & Wales)

Level Males — Percentages of Females — Percentages of
Deaths (95% Cl) Deaths (95% Cl)

Any drinking 0.8% (0.2%-1.3%) 0.1% (-0.3%-0.4%).

Drinking more than recommended  2.1% (1.9-2.3%) 0.8% (0.6-1.0%)

limit

Drinking above nadir® 2.8% 1.2%

®Level of alcohol carrying the lowest risk

Table 17 Person-years of life lost to age 65 (England & Wales)

Level Males — Person-Years of life ~ Females — Person-Years of
lost to age 65 life lost to age 65

Any drinking 10.3% 5.6%

Drinking more than recommended  8.5% 4.0%

limit

Drinking above nadir® 12.6% 6.0%

4Level of alcohol carrying the lowest risk

Castelnuovo et al (2006) identified thirty-four studies that they synthesised in a meta-analysis that
included 1,015,835 subjects and 94,533 deaths. They report the widely-reported J-shaped relationship
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between alcohol and total mortality. Whereas consumption of up to 4 drinks per day in men and 2
drinks per day in women was inversely associated with total mortality higher doses of alcohol were
associated with increased mortality. Importantly they discovered that the protective effect of low levels
of alcohol disappeared at a lower level in women than in men. It should be recognised, however, that
reduction of all-cause mortality is a crude measure of health benefit and fails to capture the wide range
of health outcomes that need to be considered by policy-makers.

Only three of the cohort studies used by Castelnuovo and colleagues (2006) were derived from
observations made in England (Britton and Marmot, 2004; Doll et al, 2005; and Wannamethee and
Shaper, 1999). The youngest age included in these studies was 35 (Britton and Marmot, 2004) and
this same study was the only one to include both male and female subjects. It is therefore worth
recording that it is problematic to link these data to several of the priority groups that are the focus of
the current reviews. Furthermore, this meta-analysis grouped all European studies together in its sub-
analysis thereby potentially obscuring the beneficial effects of the Mediterranean diet against the
observations of these three studies.

Burger et al (2004) attempted to weigh the risks of moderate alcohol consumption against its benefits
and included all-cause mortality amongst outcomes examined. They evaluated over 350 studies
although much smaller subsets of studies were used to examine each individual outcome. Twenty-
seven prospective studies were used to examine all-cause mortality in adults of 40 or more years of
age. They identified a maximum risk reduction in men at 19g/day and in women at 10g/day (roughly
equivalent to 2.2 and 1.2 UK alcohol unit, respectively).

Limitations

A number of authors (San Jose 2003, Fillmore et al, 2006, Harriss et al, 2007) highlight a consistent
methodological problem across studies in relation to the composition of groups identified as
“abstainers”. Those drinking are more likely to abstain from drinking in the presence of disease. These
“sick-quitters” are typically included with those who never drank and artificially inflate the health risk
among abstainers by bringing their already elevated health risk with them when moving into the
abstainers category. The abstainer category is then typically used as the reference group with which
those with moderate consumption are compared. Fillmore et al (2006)’s meta-analysis compares the
effect sizes of studies that do and do not include former and occasional drinkers in the abstention
category. In the “error-free” studies, the protective effect of moderate consumption (i.e. no J-shaped
curve) is not observed. See also the “Limitations” paragraph in the section on coronary heart disease.

Increasingly, too, it is drinking patterns, not merely average alcohol intake, that are found to determine
alcohol mortality. Although there are several constituent UK studies none cover the particular policy
priority groups targeted by this review.

Evidence statement 13: There is consistent evidence to suggest that alcohol consumption is
associated with substantially increased risks of all-cause mortality even in people drinking
lower than recommended limits, and especially among younger people. . High levels of alcohol
consumption have detrimental effects. The evidence is more equivocal, however, where it
relates to establishing cut-off points for lower risk versus harmful levels of consumption. There
is an ongoing controversy as to whether or not there are beneficial (cardio-protective) effects
at low levels of alcohol consumption.
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3.1.2 Coronary heart disease

Coronary heart disease (CHD) is a major cause of disease burden and of mortality around the world. It
has therefore figured prominently in discussions of alcohol-related harm. This situation is complicated
by the complex relationship between alcohol and coronary heart disease.

Rehm et al (2003) identified seven meta-analyses that examined the association between alcohol
consumption and risk of coronary heart disease. He concluded that patterns of drinking must be
included in the analysis. He was unable to perform his own meta-analysis because of the
heterogeneity of reviews. Light to moderate consumption has been consistently shown to be linked to
favourable CHD outcomes. In contrast, episodes of heavy drinking, even where linked to average light
or moderate consumption, have been shown to relate to increased CHD risk (Rehm et al, 2003).
There is an increased understanding of how this beneficial effect of light to moderate drinking may
operate. Explanations include favourable lipid profiles (especially increased high-density lipoproteins
and favourable coagulation profiles (Rimm et al, 1999). Other mechanisms have been suggested but
none commands such prominence as the two identified above.

Details of studies

Our review identified three further meta-analyses of coronary heart disease, performed by Corrao et al
(2004), Burger et al (2004) and lestra et al (2005). Corrao et al (2004) selected 28 cohort studies from
an initial pool of 51 studies. All included studies were published in English between 1966 and 1998.
Burger et al (2004) found 18 studies that met quality criteria and used them to evaluate the risk
association of alcohol consumption for CHD.

Outcomes
Studies typically measured the relative risk of coronary heart disease.

Results

Corrao et al (2004) found a statistically significant protective effect at doses of 25g/day (0.81 (95% CI
0.79-0.83)) and 50g/day (0.87 (95% CI 0.84-0.90)). However at a dose of 100g/day the effect became
detrimental (1.13 (95% CI 1.06-1.21)).

Burger et al (2004), examining 18 studies that evaluate the association between consumption of
alcohol and risk of CHD, present a uniform finding that alcohol consumption of less than 14g/day is
associated with beneficial effects on CHD when compared with non-drinking. Risk reduction was most
pronounced for women drinking 14—29 g alcohol/day and for men drinking 29—-43 g alcohol/day, with a
generally smaller benefit or no benefit at all for those drinking more. The most obvious beneficial
health effect of alcohol consumption was observed for persons aged 50 years and older.

Whereas most of these studies examine the evidence for the general population, lestra et al (2005)
has looked at the effects of alcohol on those already diagnosed as having coronary artery disease
(CAD). CAD patients differ from the general population primarily being older and undergoing
treatment with preventive drugs. This review sought to identify prospective cohort studies and
randomized controlled trials of patients with established CAD that report all-cause mortality and have
at least 6 months follow-up. Relative risks (RR) for moderate alcohol use (RR, 0.80;95% ClI, 0.78 to
0.83) were identified.

Limitations

Systematic error in the definition of abstainers in previous studies (typically combining non-drinkers,
former drinkers and light occasional drinkers) might explain much of the cardio-protective effect
(Fillmore et al, 2006; Harriss et al 2007). Beyond the question of whether there is a relationship, there
is the question of the size of the effect, which is much overestimated in the calculations which have
been standard. When Swedish researchers used standard calculations in a cost-of-illness study, they
found that 42% of the women being "saved" were aged 80 and over (Johansson et al 2006) The result
arises because most CHD deaths are among the very old, while prospective studies on which Relative
Risks typically follow people in their 40s or 50s. Jackson et al (2005) are also sceptical about the size
of the effect, particularly at low drinking levels. A newly published meta-analysis (Djoussé and
Gaziano 2008) identified as the final report was being written (and hence not appraised) finds that
drinking patterns and genetic factors may explain some of the variation around this topic.
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Summary

A WHO Expert Committee on Problems Related to Alcohol Consumption met (2006) to review public
health problems attributable to alcohol consumption. They concluded that “even in societies where
heart disease is a very important cause of death, the overall number of lost years of life attributable to
drinking outweighs the saved years attributable to protective effects”.

Evidence statement 14: There is moderate, but methodologically disputed, evidence to suggest
that light alcohol consumption is associated with a decreased level of risk from coronary heart
disease. High levels of alcohol consumption (defined here as 100g/day) have detrimental
effects (RR = 1.13 (95% CI 1.06-1.21)).

Table 19 Relationship between alcohol consumption and coronary risk factors

Hypertension 401- 3084 Detrimental, seems to Corrao et al Direct trend in risk
405 depend on patterns of (2004) starting from 25g/day
drinking for low volume (RR=1.43 (1.33-1.53)
Coronary 410- 122425 Beneficial for moderate lestra et al 4 of 5 cohort studies
(ischaemic) 414 drinking or detrimental  (2005) found statistically
heart disease for heavy drinking significant reduction of all

causes mortality between
15% and 25% for
moderate drinking. RR for
all-cause mortality was
0.80; (0.78 to 0.83)

Corrao et al Lower death rates among

(2004) moderate drinkers with
established CHD.
Reasonable mechanisms
for causal role exist.

Significant increased risk
for 100g/day (RR=1.13

(1.06-1.21)
Cardiac 427.0, Nodata Detrimental NA NA
arrhythmias 427.2,
427.3
3.1.3 Stroke

Rehm (2003) identified seven meta-analyses that examined the association between alcohol
consumption and risk of stroke. He identified important differences in risk in terms of type of stroke
and average volume of consumption. He was unable to perform his own meta-analysis because of the
heterogeneity of reviews.

Details of studies

Our review identified one further meta-analysis of stroke, performed by Reynolds et al (2003). This
examined a total of 35 observational studies (19 cohort and 16 case-control studies). All included
studies were published in English between 1966 and April 2002. Included populations were
categorised according to average alcohol intake of less than 12g/day; 12-24g/day; 24-60g/day and
over 60g/day.

Outcomes
Included studies measured occurrence of stroke only. The review did not report mortality.

Results

Results indicate that heavy alcohol consumption (more than 60g alcohol/day) increases the relative
risk of stroke. Light or moderate alcohol consumption (less than 12g per day) may be protective
against total and ischaemic stroke.
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Limitations

The maijority of included studies were conducted in the U.S or mainland Europe. Only studies by
Shaper et al (1991); Palmer et al (1995); Hart et al (1999) from 19 cohort studies and studies by Gill et
al (1986); Gill et al (1988); Gill et al (1991); Ben-Shlomo et al (1992); Shinton et al (1993) from 16
case-control studies were conducted in the United Kingdom.

Summary
Meta-analysis revealed a J-shaped relationship between alcohol consumption and total and ischaemic
stroke and a linear relationship between alcohol consumption and haemorrhagic stroke.

Evidence statement 15: There is strong evidence that heavy alcohol consumption increases
the risk of stroke. Light or moderate consumption may be protective against total and
ischaemic stroke, although the evidence on this is not as clear and it is important to
acknowledge that this effect is not consistent for all types of stroke.

3.1.4 Neoplastic Diseases

All of these studies consider the relationship between alcohol consumption and various cancers. The
review of reviews by Rehm (2003) found consistent evidence for a causal relationship for lip and
oropharyngeal cancer; oesophageal cancer; female breast cancer; liver cancer and laryngeal cancer.
Rehm (2003) found inadequate evidence for a causal relationship for stomach cancer, colon cancer,
rectal cancer, lung cancer, ovarian cancer and prostate cancer

Details of studies
A total of 8 systematic reviews met the inclusion criteria. (Table 22) All reviews were published in
English, between 2001-2007. The study by Corrao et al (2004) covered most of the neoplastic
conditions. Moskal et al (2007) covered more than one condition. The largest number of reviews were
located for colon cancer and rectal cancer (3 studies each). Stomach cancer was not included in any
identified reviews.

Outcomes

The majority of studies examined mortality rather than morbidity. Although this has the advantage of
being a definitive and unequivocal outcome this may result in an underestimation of the effects of
alcohol in terms of burden of iliness. There is a consistent pattern across many studies of moderate
drinking being of marginal risk but higher levels resulting in heavily increased risk.

Results

There is therefore consistent evidence for a causal relationship for lip and oropharyngeal cancer;
oesophageal cancer; female breast cancer; liver cancer and laryngeal cancer. Considerable
uncertainty exists, however, in specific relation to the association of moderate alcohol consumption
and breast cancer. Alcohol intake of at least 30g-40g/day increased the risk of breast cancer but the
extent of this risk was found to be low an no risk elevation was found below 20g/day (Burger et al,
2004).

No additional review was found for stomach cancer. There is therefore still inadequate evidence on
whether alcohol causes stomach cancer.

The three reviews looking at colon cancer support a statistically significant association with alcohol
consumption at levels greater than 45g/day (Moskal et al, 2007). Similarly, for rectal cancer there was
a statistically significant association with alcohol consumption, this time at the lower level of 30g/day,
Evidence from one review, by Freudenheim et al (2005), confirms the difficulties of establishing a
causal relation with lung cancer initially reported in Rehm’s review. The authors report a slight trend to
greater risk for 30g/day but suggest that residual confounding by smoking may explain some of this
effect. Genkinger et al (2006) similarly confirm that studies examining ovarian cancer have failed to
establish a causal link to alcohol and Dagnelie et al (2004) find likewise for prostate cancer.

Summary

All the reviews identified as published since Rehm’s review therefore confirm the state of evidence for
all neoplastic conditions as an accurate synopsis for the present time. Not only do none of the reviews
contradict Rehm’s overall verdict on each condition but the same difficulties in interpretation or lack of
availability of evidence (e.g. for stomach cancer) continue to persist.
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Evidence statement 16: There is strong evidence for statistically significant associations with a
wide range of cancers including some of the most common cancers in the UK. However the
evidence is not consistent across all neoplastic conditions. Further research is required for
stomach and lung cancer in particular.
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Table 21 Chronic alcohol-related health effects (neoplastic conditions) identified by various

meta-analyses

Disease ICD- Deaths Effect Recent Findings
9 England (According Meta-
and Wales to Rehm et analyses
(1997) al (2003)
(White et
al, 2004)
Lip and 140, 1682 Detrimental NA NA
oropharyngeal 141,
cancer 143-
146,
148,
149,
230.0
Corrao et al Direct trend in risk starting from
(2004) 25g/day (RR= 1.86 (1.76-1.96)
Oesophageal 150, 5855 Detrimental Corrao et al Direct trend in risk starting from
cancer 230.1 (2004) 25g/day (RR= 1.39 (1.36-1.42)
NA NA
Stomach 151 Inadequate  Detrimental Cho et al Increased risk for colorectal
cancer evidence (2004) cancer was limited to persons
that alcohol with alcohol intake of 30 g/d or
causes greater (approximately =2
stomach drinks/d), a consumption level
cancer - reported by 4% of women and
inconsistent 13% of men. Compared with
research nondrinkers, pooled multivariate
evidence relative risks were 1.16 (95% ClI,
0.99 to 1.36) for persons who
consumed 30 to less than 45 g/d
and 1.41 (Cl, 1.16 to 1.72) for
those who consumed 45 g/d or
greater. No significant
heterogeneity observed.
Association evident for cancer of
proximal colon and distal colon.
Colon cancer 153 10447 Detrimental Moskal et al 30g/day or greater (approx 2+
(2007) drinks per day) correlated with
modest relative elevation in
colon cancer rate (1.08 0.89 to
1.31 for 30-45 g/dayor 1.45
(1.14 to 1.83 for 45g/dayor
greater). Study could not
investigate lifetime alcohol
consumption, alcohol
consumption at younger ages or
change of consumption at
follow-up.
Corrao et al Direct trend in risk starting from
(2004) 25¢g/day (RR=1.05 (1.01-1.09)
Cho et al Increased risk for colorectal
(2004) cancer was limited to persons

with alcohol intake of 30 g/d or
greater (approximately =2
drinks/d), a consumption level
reported by 4% of women and
13% of men. Compared with
nondrinkers, pooled multivariate
relative risks were 1.16 (95% ClI,
0.99 to 1.36) for persons who

232



ScHARR University of Sheffield: Alcohol pricing and promotion effects on consumption and harm

Rectal cancer

Liver cancer

Laryngeal
cancer

Lung cancer

Female breast
cancer

Ovarian cancer

Prostate
cancer

154

155,
230.8
161,
231.0

162

174,
233.0

183

185

4771 Detrimental

1979 Detrimental

791 Detrimental

Excluded
from
outcomes
causally
related to
alcohol by
English et
al. (1995).
11980

Detrimental

Detrimental

Inadequate  Detrimental
evidence

that alcohol

causes

ovarian

cancer

(Bagnardi

et al. 2001)

Causality of Detrimental
relationship

not yet

clear

(Bagnardi

et al, 2001)

Moskal et al
(2007)

Corrao et al
(2004)
Corrao et al
(2004)
Corrao et al
(2004)
Freudenheim
et al (2005)

Corrao et al
(2004)

Genkinger et
al (2006)

Dagnelie et al
(2004)

Dennis &
Hayes (2001)

consumed 30 to less than 45 g/d
and 1.41 (Cl, 1.16 to 1.72) for
those who consumed 45 g/d or
greater. No significant
heterogeneity observed. No
clear difference in relative risks
was found between specific
beverages

30g/dayor greater (approx 2+
drinks per day) correlated with
modest relative elevation in
rectal cancer rate (1.42 1.07-
1.88 for 30-45 g/dayor 1.49
(1.04 -2.12 for 45g/dayor
greater). Study could not
investigate lifetime consumption,
consumption at younger ages or
change of consumption at
follow-up.

Direct trend in risk starting from
25g/day (RR= 1.09 (1.08-1.12)
Direct trend in risk starting from
25¢g/day (RR=1.19 (1.12-1.27)
Direct trend in risk starting from
25¢g/day (RR=1.43 (1.38-1.48)
Slightly greater risk of lung
cancer associated with
consumption of 30g/daythan
with no alcohol consumption
(RR 1.21 0.91-1.61). Residual
confounding by smoking may
explain some of the observed
relation.

Direct trend in risk starting from
25¢g/day (RR=1.25 (1.20-1.29)

Alcohol intake not associated
with ovarian cancer risk (Age
adjusted RR=1.11, 0.87-1.43;
multivariate RR=1.12, 0.86-1.44)
Overall consumption of alcohol
not associated with risk of
prostate cancer in 6 studies but
associated with increased risk in
two and decreased risk in one.

Pooled analysis showed OR of
1.21 (95% CI 1.05-1.39) for men
who drank 4+ drinks per day
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3.1.5 Traffic injuries and deaths

Two meta-analyses were identified examining the effects of alcohol consumption on the
incidence of traffic injuries and mortality.

Evidence statement 17: There is a significant and consistent effect between alcohol
consumption and serious injury and for heavy drinking and road accidents. Heavy
drinking levels of 5 drinks or more were found to be positively predictive of injury.

Table 20 Evidence for an association between alcohol consumption and risk of traffic
accidents

Condition Meta-analysis Findings

Cherpitel et al (2003a) Significant, but not homogenous, effect size for
consuming 5+ drinks on an occasion at least
monthly with odds ratios (ORs) of 4.16 for positive
blood alcohol concentration (BAC) and 3.92 for
self-report. Frequency of drinking among non-
heavy drinkers had largest effect size (5.93 for BAC
and 4.93 for self-report). Heavy drinking, controlling
for frequency, was also significant (ORs of 2.08 for
BAC and 1.86 for self-report), but effect size was
homogeneous only for self-report.

Cherpitel et al (2003b) Pooled odds ratios for blood alcohol concentration
at time of emergency room visit and amount of
alcohol consumed in 6 hr before injury were
positively predictive (1.19 and 1.80, respectively)
and heterogeneous across studies. Effect size
changed little when age and gender were
controlled. For drinkers reporting five or more
drinks on an occasion during the last year, amount
consumed was positively predictive of reporting a
causal association of drinking and injury. Effect size
of feeling drunk at time of injury, controlling for
amount of alcohol consumed, was positively
predictive (2.04) but heterogeneous across studies.

3.1.5 Suicides

These systematic reviews consider the relationship between alcohol consumption, both in
terms of chronic alcohol dependence or acute episodes of heavy drinking, and suicide (E950-
959) or attempted suicide. No further meta-analysis or synthesis has been attempted.

Details of studies

3 reviews met the inclusion criteria these were published in English, between 2004 and 2007.
They therefore update the review by Rehm. Wilcox et al (2004) specifically examined the
effect of heavy drinking on suicide.
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Table 23 Systematic reviews associating alcohol consumption with suicide (3 studies)

Condition Meta-analysis Findings

Suicide (E950-959) Cargiulo (2007) Alcohol dependence associated with
increased risks of suicide (OR 2.13
95% CI 1.18-3.85) and suicide attempts
(OR 2.50 95% CI 1.38-4.52)

Norstrdm and Ramstedt (Data pending)
(2005)
Wilcox et al (2004) Overall SMR for heavy drinking was

351 (95% CIl 251-478) while it was 39
(95% CI 5-140) for males

Outcomes

The three systematic reviews measured mortality associated outcomes presented either as
odds ratios or as a standardised mortality ratio. Attempted suicide was also considered as an
outcome (Cargiulo, 2007).

Results
All three reviews presented an association between alcohol consumption and either suicide or
attempted suicide.

Evidence statement 18: There is moderate and consistent evidence to suggest that
alcohol dependence is associated with increased risks of suicide (OR 2.13 95% CI 1.18-
3.85) and suicide attempts (OR 2.50 95% CI 1.38-4.52). There are methodological
difficulties in making an attribution of suicide to the harmful effects of alcohol.

3.1.6 Alcohol and sexually transmitted diseases

Alcohol consumption does not itself cause sexually transmitted diseases. However, it can
directly affect risk either by increasing the risk that one is exposed to an STD through risky
sexual behaviour and alcohol may also compromise the capability of the immune system to
fight infections.

Details of studies

Cook & Clark (2005) conducted a systematic review of the relationship between alcohol
consumption and sexually transmitted diseases (STD). They identified 42 eligible studies, of
which only 11 included a measure of alcohol consumption that could be used to identify
hazardous drinking.

Results

Eight of the 11 identified studies found an increased risk of STD, and the other three found no
significant association. Results from studies with general measures of alcohol consumption
were similar, with most finding a significant association with at least one STD.

Limitations

Of the three studies failing to find an effect, one had a very small sample size, another used a
very insensitive measure of STD, and the third just missed achieving statistical significance.
The 42 articles included over 30 different types of alcohol measurement descriptions, making
it difficult to reach clear conclusions about which particular pattern of alcohol consumption is
associated with the greatest risk.

Evidence statement 19: There is moderate evidence (from eight out of eleven studies
included in a systematic review) to suggest that alcohol consumption is associated
with increased incidence of sexually transmitted diseases. Because there are other
possible explanations for risk behaviours there are significant difficulties in
establishing a consistent mechanism for direct causal effects. However, this finding is
supported by studies directly associating taxation or pricing changes for alcohol with
changes in rates of sexually transmitted diseases including gonorrhoea.
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Table 21 Alcohol consumption and risk of sexually transmitted diseases

Condition Meta-analysis Findings

Sexually Cook & Clark (2005) Problem drinking is clearly

transmitted associated with an increased risk

diseases of STDs across a wide variety of
populations.

3.2 Alcohol consumption and social harm

Gmel and Rehm (2003) provide a definitive overview of social consequences of alcohol
abuse. They begin by linking social consequences with the following elements of the DSM-IV
for the definition of alcohol abuse:

1. Failure to fulfill major role obligations at work, school, or home (e.g., repeated
absences or poor work performance, neglect of children or household)

2. Continued drinking even in situations where it is physically hazardous (e.g., driving
an automobile or operating machinery)

3. Recurrent alcohol-related legal problems (e.g., arrests for disorderly conduct while
drinking)

4. Continued drinking despite persistent or recurrent social or interpersonal problems
it may cause (e.g., arguments with spouse, physical fights).

In accordance with this many commentators have looked at consequences relating to each
category such as workplace absenteeism, unintentional injuries, and violence.

3.2.1 Violence

Attribution of violence or injury to alcohol consumption is important in assessing the burden of
alcohol on society. Attribution has been assessed in several ways:
o Using aggregate level data collected on exposure rates to the risk factor (alcohol) and
the relative risk of injury due to the use of alcohol in the event.
e Using individual level assessments of whether or not the injury would have occurred if
the respondent had not been drinking alcohol (assessed across a range of
consumption levels).

Both methods have their limitations — the former in being unable to establish a causal link
between exposure and outcome and the latter in relying on individual perceptions of
attribution (which may lead to under- or over-reporting). Alcohol-related costs of crime and
disorder are put at £7.3 billion, and some 47% of victims of violence say that they believed
their assailant to be under the influence of alcohol at the time of their attack. Health costs are
estimated at an additional £1.7 billion a year (Academy of Health Sciences 2004). All of the
included studies consider violence whether directed at strangers or at members of the more
intimate circle of friends or family. Male alcohol consumption is an accepted risk factor for
intimate partner violence.

Details of studies

Gil-Gonzalez and colleagues (2006) conducted a systematic review and meta-analysis of
quantitative studies conducted between 1966—2004. Eight databases from Social and
Behavioural Sciences, Clinical Medicine, and Life Sciences were reviewed. 22 studies fulfilled
the inclusion criteria for the systematic review: 14 were cross-sectional studies, 6 case—series
and 2 case—control studies. Ten studies analysed the relationship between alcohol and
violence as their primary hypothesis.
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Corrao et al (2004) included violence as an outcome of interest in their review of 15 health
conditions attributable to alcohol. Grouping violence with injuries (there is no separate
analysis) they observed a consistent and significant effect of alcohol at various levels of
intake (25g/day 1.12 (1.06 —1.18); 50g/day 1.26 (1.13— 1.40) and 100g/day 1.58 (1.27 —1.95).

English et al (1995), Schultz et al (1991) and Single et al (1998) have used meta-analysis to
attempt to establish a causal link between alcohol use, crime and violence (Rehm et al 2006).

Table 22 Percentage of violent events attributed to alcohol use

Type of violence English et al (1995) Schultz et al. Single et al (1998)
(1991)

Homicide or 47 46 27

purposeful injury

Suicide 41 (m), 16 (f) 28 27 (m), 17 (f)

Results

For 11 papers included in the meta-analysis by Gil-Gonzalez et al (2006) the overall pooled
odds ratio was 4.57 (95% CI 3.30-6.35), but a high degree of heterogeneity was observed.
The magnitude of the effect was inversely associated with the year of publication. The biggest
odds ratios were obtained in studies with small sample sizes.

Limitations
Only two studies examined by Gil-Gonzalez et al (2006) used a direct measure of alcohol
consumption.

Evidence for a relationship between alcohol consumption and intimate partner violence is of
low quality and may be subject to publication bias. Gil-Gonzalez and colleagues (2006)
conclude that currently there is not enough empirical evidence to support preventive policies
based on male alcohol consumption as a risk factor in the particular case of intimate partner
violence.

Evidence statement 20: There is a consistent and statistically significant effect of
alcohol on violence and injury at even quite low levels (25g/day) of consumption.
Further research of higher quality using more rigorous designs is required to establish
a robust causal explanation.

3.2.2 Divorce and marital problems

In a meta analysis, Marshal (2003) reports strong associations between alcohol consumption
and marital dissatisfaction, negative interactions, and violence, and some empirical evidence
of positive effects of light alcohol consumption on marital functioning. 60 studies were
included in his meta-analysis.

Alcohol consumption is described in terms of the quantity and frequency of alcohol consumed
in a given period i.e. how often an individual drinks (frequency) or how much an individual
drinks in one sitting (quantity). Quantity—frequency indices are often employed by studies in
this review and are used to calculate average daily or weekly estimates of a drinkers' volume
of alcohol consumption.

Limitations

Despite strong evidence in support of a harmful effect of heavy alcohol use many of these
studies are characterized by methodological limitations that threaten internal and external
validity of their results. These limitations include small sample sizes, poor measurement
quality and over-reliance on treatment samples.

Summary
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There is considerable evidence supporting the conclusion that heavy and problematic alcohol
use is associated with lower levels of marital satisfaction, higher levels of maladaptive marital
interaction patterns, and higher levels of marital violence.

Evidence statement 21: There is a strong and consistent association between alcohol
consumption and marital dissatisfaction, a risk factor for subsequent divorce. Further
research is required to establish the direction of cause and effect.

3.2.3 Crime other than violence

Alcohol’s close association with violent events (interpersonal and personal) has been
documented (e.g. from prison studies, studies of sexual violence). This association stops
short of causality. Collins (1982) explored the relationship between alcohol consumption and
criminal behaviour. He concluded that there was sufficient evidence to justify the inference that
alcohol is sometimes causally implicated in the occurrence of serious crime. He did point to the
need for further empirical research and despite the ensuing years there is still a shortage of such
evidence. This review did not identify any recent systematic reviews or meta-analyses of the effect
of alcohol consumption on criminal behaviour. Currently the best evidence in terms of both rigour
and relevance comes from the Home Office study by Richardson & Budd (2003). These
investigators used multivariate analysis to confirm that, even when other factors were taken into
account, frequency of drunkenness was still an important indicator of offending and disorderly
behaviour. This was particularly apparent for violent crime. They calculated that 18-24-year-olds
who got very drunk at least once a week had five and a half times the odds of admitting to a
violence offence than those who got drunk less than once a month. The 2003 Offending, Crime and
Justice Survey (Mathews & Richardson, 2005) found that binge drinkers were more likely to offend
than others, and accounted for a disproportionate amount of the total number of crimes. In
fact binge drinkers comprised 6% of the adult sample, but they accounted for 30% of all
crimes reported, and 24% of all violent incidents,

Employment

Employment is another domain that is significantly impacted by alcohol consumption. Again
the review was unable to identify a recent systematic review or meta-analysis covering this
topic. There have been some attempts to conduct econometric studies of this domain. This is
challenging given the wide variety of outcomes that might be selected for measurement and
subsequent analysis. A key study, already included in Review 1 of this report is USA-based
modelling work by Dave and Kaestner (2002) who examined the effect of alcohol taxes on
employment, weekly work hours, and wages. They used the resulting analysis to explore the
structural effects of alcohol use on labour market outcomes. They concluded that there is a
weak and indeterminate relationship between alcohol taxes and labour market outcomes but
acknowledged that, although this implies that alcohol use does not adversely affect labour
market outcomes, this was inconsistent with findings from previous studies.

Evidence statement 22: No recent systematic reviews or meta-analyses were identified
that examined the effects of alcohol on crime other than violence or on employment-
related outcomes such as unemployment or absenteeism. There is sufficient non-
review evidence to suggest that a significant proportion of criminal behaviour can be
associated with alcohol misuse. However it is methodologically difficult to ascertain
the alcohol attributable fraction for this association.

3.2.5 Alcohol and social problems: overall findings

Alcohol misuse can harm people other than the drinker, and can have negative
consequences for society as a whole (Gmel & Rehm, 2003). It is believed to play a role in
decreased worker productivity, increased unintentional injuries, aggression and violence
against others, and child and spouse abuse. The evidence base does support an association
between alcohol consumption and many of these social harms, but is not able to support a
causal effect of such outcomes. Much of the research in this area has been criticised on the
basis of methodological flaws and a requirement for better design and statistical methodology
has been identified (Gmel & Rehm, 2003).
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3.3 Conclusions

The above review builds upon earlier work by Rehm (2003) and by Gmel and Rehm (2003),
together with the influential Alcohol in Europe report (Anderson, & Baumberg, 2006), in
identifying multiple associations and several causal links between alcohol consumption and
the harmful effects on health and society (including crime and violence). While the evidence is
not conclusive for all conditions it is of sufficient quantity and quality to support an increased
level of intervention for both economic and public health-related reasons. Where the evidence
base is less conclusive is in relation to the levels at which harm may be attributed.
Nevertheless the seminal study by Corrao et al (2004) demonstrates across 15 conditions
that transition from a 25g/day threshold to other levels of consumption is associated with a
significant increase in risk for most, but not all, of these conditions.
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Appendix 1

Search Strategy for Pricing & Promotion Reviews

Database: Ovid MEDLINE(R) <1950 to January Week 3 2008>
Search Strategy:

Alcohol Drinking/ (35677)

exp Alcoholic Beverages/ (8991)
or/1-2 (42647)

campaign$,.tw. (14694)
promot$.tw. (334487)

Advertising as Topic/ (10063)
advert$.tw. (6696)

publicity.tw. (1484)

Marketing/ (1533)

10  market$.tw. (41329)

11 pric$.tw. (22054)

12 or/4-11 (417508)

13 3 and 12 (1931)

14 limit 13 to yr="2000 - 2008" (1051)
15 limit 14 to english language (994)

OCoO~NOOPWN -

Appendix 2

Search Strategy for Review of Harmful Effects

Database: Ovid MEDLINE(R) <1996 to March Week 3 2008>
Search Strategy:

Alcohol Drinking/ (17700)

alcohol.ti. (19578)

1 0or 2 (29316)

search.tw. (62459)

3 and 4 (266)

limit 5 to English language and yr="2000 - 2008" (220)

O, OWON -
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