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1. Executive summary

This submission is presented by all sectors of the production and sale of alcohol in Australia,
including beer, wine and spirits producers, clubs, hotels and retail liquor stores.

The Australian alcohol beverage and hospitality sector consulted with a broad range of scientific,
medical and demographic statistical modelling opinion in formulating this Submission.

The Australian alcohol beverage and hospitality sector is committed to the goal of reducing alcohol
misuse and abuse as evidenced by extensive involvement in targeted programs including contribution
to DrinkWise Australia, standard drinks labelling and a quasi-regulatory regime for alcohol
advertising.

The sector strongly supported the development and release of the NHMRC Australian Alcohol
Guidelines: health risk and health benefits (2001), and continues to support the responsible
consumption of alcohol. It is appropriate that these Guidelines be reviewed periodically but it is
critical that reviews be based on the most recent and credible scientific information available as well
as considering community expectations.

This Submission is a comprehensive critique of the draft revised Guidelines released for public
comment on Friday, 12 October 2007.

On the weight of empirical evidence, the draft revised Guidelines do not make an adequate case for
replacing the current Guidelines. The draft revised Guidelines are ambiguous and confusing as to
their intent and purpose. They also lack credibility as they contain fundamental flaws and lack
sufficient scientific rigor. Most importantly, however, they lack relevance for the general Australian
population and so will not have the desired purpose of minimising alcohol-related harm.

The draft revised guidelines do, however, provide improvement in certain areas over the existing
Guidelines, which is outlined in the body of this Submission.

The Australian alcohol beverage and hospitality sector, therefore, recommends that the status quo
should prevail and that the current Guidelines be maintained until there is sufficient and significant
scientific evidence to justify change.

The sector also recommends that if the NHMRC does move from the status quo, extensive
consultation should be undertaken on a substantially-revised draft revised Guidelines given the
complexity and importance of the issues outlined in this Submission.

There are three main areas of concern with the draft revised Guidelines, which are detailed in this
Submission as follows.

1.1 Mathematical modelling

o The empirical evidence is thin, predominantly unpublished and hence not peer reviewed. No
primary public policy should be based on papers that have no scientific standing in the discipline.

e The mathematical modelling on which draft revised Guideline #1 is based excludes the health
benefits of moderate alcohol consumption. This exclusion is also contradictory and inconsistent
with the statement on page 16, paragraph 3 of the draft revised Guidelines stating that health



benefits ensue from an alcoholic drink every second day. Additionally, the White et al. 2002
paper used in the mathematical modelling actually acknowledges a J-shaped relationship between
alcohol consumption and all-cause mortality. The exclusion appears to be based predominantly
on two recently published papers (Fillmore et 2006 and Harriss et al. 2007) the methodology and
conclusions of which have been, and continue to be, contested, and where all other biomedical
and even epidemiological evidence has been disregarded. The issue then becomes what does the
J-shaped curve for all-cause mortality look like? If the health benefit extends to three to four
alcoholic drinks/day for men, then it should follow that men can drink up to that limit without
affecting their mortality adversely. The optimum drinking level for improving mortality will be at
the bottom of the J-shape, which will obviously be less. Klatsky and Udaltsova’s (2007) recent
re-analysis seems to take benefit out to at least three US standard drinks/day or 42 g/day.
Mukamal's (2006) meta-analysis of 34 studies shows a similar effect, as does Doll's (2005) meta-
analysis. If the draft revised Guidelines accept the reality of the J-shaped curve as is stated in the
text, then its authors are being disingenuous by only considering death and various harms
attributable (at least in part) to alcohol in their mathematical modelling. This exclusion of the
healthy benefits also has important implications for the balance and hence credibility of the draft
revised Guidelines’ content.

The mathematical modelling on which draft Guideline #1 is based, also does not consider age and
weight/body mass differences (all calculations are on population ‘averages’). It is also unclear
whether the average weights used in the calculations are appropriate for an Australian population
which currently has an average weight of approximately 82 kg for men and 66 kg for women fo5
25-34 year olds.

The data used in the mathematical modelling and the resultant revised draft Guidelines may not
necessarily be representative of the Australian general population. The use of emergency room
data and the validity of combining emergency room and alcohol-related disease data is
questioned.

1.2 The draft revised Guidelines and additional health advice and precautions

The draft revised Guidelines and accompanying text predominantly emphasise and focus on a
limited range of epidemiological evidence in isolation of the pharmacological and physiological
scientific evidence.

Guidelines themselves needs to be culturally relevant. The science base for the health
consequences of both alcohol abuse and moderate consumption is not the only criteria or factor
that should be considered when producing guidelines. Indeed, the purpose of recommendations is
not to facilitate debate and discourse about the science but to facilitate a change in behaviour.
Thus, it is important to take into account the prevailing drinking culture of a population, because
only in that way is it possible to produce a public health message that is likely to be respected and
regarded. The draft revised Guidelines fail to acknowledge that the majority of Australians who
consume alcohol, do so responsibly and sensibly on most, although not all, occasions. The level
of risk of drinking above the level in draft revised Guideline #1 is not put in context with other
life risks.

The draft revised Guidelines do not give any guidance on how alcohol should be consumed and
no discussion on patterns, merely an amount per day. Guidance is also required on low risk
drinking patterns to enable individuals to make fully informed decisions on how to lower their
risk of short and longer-term alcohol-related harms. It has been shown that specific occasions of
heavy consumption, usually by people who generally consume a light-to-moderate amount in low



risk ways, result in most alcohol-related harms or problems. When episodes of heavy
consumption and intoxication are analysed rather than just mean consumption levels (Stockwell
et al. 1996), a greater reduction in alcohol-related harm within a community would be observed
than if all alcohol consumers were targeted to consume less. Accordingly, the drinking pattern is
often a better predictor of alcohol-related harm than simply the amount consumed (Rehm et al.
2001) and a greater reduction of risk in the general community may be achieved through focusing
on patterns rather than on a low level consumption per se.

o The draft revised Guidelines do not provide any guidance or advice for Australian women who
choose to consume alcohol during their pregnancy. Stating a level below which there appears to
be little evidence of harm to the developing foetus as well as encouragement to discuss the issue
with their health professional would be appropriate advice. In addition, advice should be included
that alcohol consumption above this level during the first trimester of pregnancy presents the
highest risk to the developing foetus.

1.3 Presentation

e The structure of the draft revised Guidelines—three basic guidelines and three additional health
advice sections and precautions—makes it more difficult to determine and interpret the advice and
any rationale. The sections which relate to the sub-categories and special groups are later in the
document in contrast to the current Guidelines where the guideline, rationale and comments are
all included together.

e [t is unclear what the actual aim of the draft revised Guidelines is, that is, whether the draft
revised Guidelines are for the general public as a guide, as a resource for a wide range of groups
and individuals, including health professionals, community groups, industry, professional
organizations, schools and educational organizations, or to inform policy makers and planners,
decision makers and those responsible for providing alcohol. As currently presented it neither
guides, nor provides a resource nor informs.

e The tone of the draft revised Guidelines is judgmental and negative rather than neutral.

In conclusion, it is recommended that the NHMRC retains the current Australian Alcohol
Guidelines: health risks and health benefits until all the issues raised in this Submission have
been satisfactorily addressed and there is significant and sufficient scientific evidence to support
a change from the current Guidelines and recommendations to minimise risk and maximise
benefits.

The following pages (8 to 68) critique and discuss the specific issues of concern.



2. Introduction—-Contribution of the Australian alcohol industry

2.1 Economic contribution of the Australian alcohol industry

The following section regarding economic contribution of the alcohol industry in Australia is taken
largely from the Distilled Spirits Industry Council of Australia (DISCA) Pre-Budget Submission
2007/08.

2.1.1 The Alcohol industry in Australia
The alcohol industry makes a significant economic and social contribution to Australia and
Australians.

In economic terms, it is estimated that:

= the alcohol industry contributes $18.31 billion annually to the Australian economy (MCDS
2006, p 4);

= the estimated total taxation revenue collected by the Australian governments from alcohol
beverages in 2005-06 was $5.61 billion (including $1.37 billion of GST revenue); and

= the industry is estimated to directly employ 36,000 persons in total, and indirectly contributes
to the employment of 205,000 (including individuals in pubs, taverns and bars) (MCDS 2006,
p 4). Furthermore, additional employment and economic benefits flow to rural and regional
areas through the production of grapes, barley, hops, sugar cane and other inputs to the
production of alcoholic beverages. This is in addition to the packaging and promotion of
alcoholic beverages and the transport of the raw material and finished products.

These numbers do not include the significant multiplier benefits of associated economic activity such
as the more than $650 million spent by more than 5.5 million domestic and international wine tourism
visitors in 2006 (WFA 2007).

Alcohol is widely enjoyed throughout society and is accepted as a way of relaxing and socialising.
Furthermore, evidence over the past decades has shown that, when consumed at appropriate levels,
alcohol can provide tangible health benefits for consumers (NHMRC 2001, p 3).

The majority of Australians consume alcohol in a responsible manner without harm to themselves or
to others. In 2004, it was estimated that 1.5 million Australians consumed alcohol daily, 6.8 million
on a weekly basis and a further 5.5 million on a less than weekly basis (AIHW 2005a, p 19).

2.1.2 Alcohol revenue estimates

It is estimated that the Federal and State Governments in Australia will collect approximately $5.93
billion in taxation revenue from the production and consumption of alcohol beverages in the 2007-08
financial year.

The sources of this revenue are:
= excise duty (on the local manufacture of beer and spirits);
= customs duty (on the importation of beer and spirits);
=  Wine Equalisation Tax (WET) (on the wholesale, or equivalent, sale of locally produced and
imported wine and cider); and
»  Goods and Services Tax (GST) (on the local final consumption of all products).



For the 2007-08 year, it is estimated that the Federal and State Governments will receive the
following taxation revenue from the alcohol beverage sector:

*  $1,204m in customs duty;

»  $2,663m in excise duty;

* $682min WET;

» Resulting in $4,549 non-GST revenue;

= $1,382m in GST revenue for the States and territories;
* Resulting in $5,931m in total.

The 2007/08 DSICA Pre-Budget Submission estimates that the States and Territories will receive
$1,382 million in GST revenue from alcohol products in 2007-08. This is a conservative estimate,
and does not include a component to reflect the GST on the service element where alcohol products
are served on-premise.

The alcohol industry contributes significantly to Australia’s economic well-being. The industry
makes a multi-billion dollar contribution to the Australian economy annually, and provides direct and
indirect employment opportunities for many Australians. Furthermore, the alcohol industry provides a
valuable taxation source to both the Federal and State Governments.

2.2 Contribution to education, research and social programs

The Australian alcohol industry is mindful of its responsibility as a producer of products that may be
irresponsibly consumed by some in the community. In recognition of this responsibility, alcohol
producers are involved in a wide range of education and research initiatives independently, with
community stakeholders and in conjunction with state and Federal Governments.

The alcohol industry supported the National Health and Medical Research Council (NHMRC)
Australian Alcohol Guidelines: health risk and health benefits (2001) recommendations of a
maximum of four and two standard drinks per day for men and women, respectively. These
Guidelines were promoted through retail liquor outlets, industry newsletters and hotels, and supported
through other initiatives such as the Alcohol Beverages Advertising Code (ABAC) Scheme.

Australian alcohol producers are voluntarily adopting responsible consumption messages on package
labels such as “Enjoy wine in moderation” as well as implementing a voluntary standard drinks logo
on package labels to clearly identify number of standard drinks for consumer information and support
the current Guidelines.

The industry established the ABAC Scheme in 1992 that has continually been expanded and
strengthened over the intervening years to ensure a strict regime that has resulted in the quasi-
regulation of advertising in partnership with the Australian Federal Government.

The alcohol producers contribute more than $5 million per annum to DrinkWise Australia, an
evidence based organisation charged with promoting change towards a more responsible drinking
culture in Australia. DrinkWise Australia is funded by, but independent of, the alcohol industry and is
governed by a Board of Directors half from industry and half from the community with expertise in
the law and order, health and social marketing fields.



3. General comments on Part A. Sections 1 -4

It cannot be disputed that there are significant economic, medical and social consequences from
irresponsible or high risk alcohol consumption. Any alcohol drinking guidelines, however, need to be
credible and relevant in order to facilitate changes in the behaviour of those consuming alcohol
irresponsibly and at high risk. Credibility is related to both balance and cultural relevance of content.
Consequently, there are three general issues identified that are of considerable concern in the draft
revised Guidelines which are discussed as follows. Specific issues relating to the actual guidelines
and their methodology are discussed in separate sections.

3.1. Credibility of the draft revised Guidelines

3.1.1 Cultural relevance

Putting current Australian alcohol consumption into perspective, from the Australian Institute of
Health and Welfare [AIHW] (2005, 2007), the pattern of alcohol consumption by the Australian
population has remained relatively unchanged over the period 2001 to 2004, as has the amount of
alcohol consumed over the period 1994 to 2004. In 1997, an external review was undertaken of the
policy and progress of the National Drug Strategy 1993-1997. The review revealed that in the
community the mean level of alcohol consumption had declined since 1987, when the first Guidelines
were published, but the proportion of consumers who drank alcohol heavily at least once per week
had only declined by approximately 4%, and consumers who habitually drank heavily were resistant
to change (Single and Rohl 1997). Those consumers resistant to change included adolescent and
young adult Australians and indigenous Australians.

In the 12 months preceding the 2004 National Drug Strategy Household Survey, only 10% of the
Australian population consumed alcohol in an amount and pattern considered risky or of high
risk to health in the long-term according to the definitions in the NHMRC Australian Alcohol
Guidelines health risk and health benefits (2001) ; 7% drank at risky levels (29-42 standard [10 g]
drinks/week for men and 15-28 for women), while 3% drank at high risk levels (43 or more
standard drinks/week for men and 29 or more for women). Again, individuals aged 20-29 years were
most likely to do this, and were also the group least likely to abstain from alcohol consumption.
Seventy-four percent of Australians aged 14 years and over, however, consumed alcohol in amounts
that were considered a low risk to health in the long-term while 16% were abstinent.

Concerning short-term alcohol-related harm, 35% of Australians aged 14 years and over,
consumed alcohol in amounts that were considered risky or high risk for short-term harm at
least on one occasion during the 12 months preceding the survey (more than seven and five drinks on
any one day for men and women, respectively). Again, individuals aged 14-19 years were most likely
to do this weekly.

These statistics suggest that the Australians aged over 29 years generally consume alcohol both
responsibly and sensibly, and generally at a low risk level for both short- and long-term harm.
Compared with countries such as the UK, from the UK General Household Survey 2005, 35% and
20% of UK men and women, respectively, aged over 18 years drank more than the daily
recommended maximum of respective four and three standard (8 g) drinks
(http://www.heartstats.org/temp/Tabsp7.6spweb06hs1hs.xls).

Accordingly, there is concern that the credibility and relevance of the guidelines has been
compromised. It is stated on page 18 that the guideline level has been simplified, but perhaps the
guidelines have become simplistic and hence of less relevance to the majority of Australian



consumers who already (and generally) consume alcohol both responsibly and safely. Indeed, the new
draft Guideline #1 substitutes the current recommendations “that the consumption of alcohol by men
should not exceed four units or 40 g of absolute alcohol per day on a regular basis, or 28 units per
week; and that the consumption of alcohol by women should not exceed two units or 20 g of absolute
alcohol per day on a regular basis, or 14 units per week”, with a basic two standard drinks or less on
any one day for both men and women.

This is without discussed scientific evidence for the replacement and reduction of four standard
drinks to two for men, and without discussed evidence relating to the context or relevance of the
lifetime risk in ‘real-life’ terms and compared to other lifetime risks, such as the risk of
pedestrian, car and plane travel. In addition, the increased risk of harm to women’s body
organs and tissues compared to men’s from consuming comparable amounts of alcohol is
disregarded.

For example, on page 25, paragraph 1 the draft revised Guidelines state “the intention is to enable
people to assess their level of risk as objectively as possible based on the scientific evidence”, but
guidance is also required to enable informed evaluation and management of the risk or else the level
of risk becomes meaningless rather than meaningful to the individual.

Indeed, it is only stated but not discussed on page 23 paragraph 2 that “...most people accept much
higher risks than this for lifestyle issues where they have some personal control (e.g. the risk of car
travel).” Thus it unhelpful to include the figure (2.1) and box (2.1) of technical risk terminology on
pages 22 and 23, as they do not adequately explain the risks and relate them to real-life.

Equally to state on page 9, paragraph 11, that “low risk has been conservatively defined as the level
of alcohol intake...that will reduce lifetime risk of death to 1 in 100, that is, one death for very 100
people who drink at that specified level and pattern”, is also unhelpful as death is a fixed variable,
only the context of which can change.

This lower level for men is also not culturally relevant for Australian men as evidenced from the 2004
National Drug Strategy Household Survey where 16% of Australian men aged 14 years and over
drank greater than seven or more standard drinks per day at least yearly, 14.5% at least monthly and
10% at least weekly, and in particular for Australian men aged 14-19 years who drank at this risky
levels at least weekly. This observation is despite the general decline in alcohol consumption since
1982. This is not merely an Australian observation but is also observed internationally (WHO 2001).

Research suggests that telling an individual that a behaviour is harmful or providing information
about the risk associated with a behaviour is insufficient to affect an individual’s actions. In addition,
increasing an individual’s knowledge about a health risk does not necessarily cause that individual to
change or modify negative or risky behaviour (Egs 1989).

To change the behaviour of an individual is complex, for example, an individual must:

o feel personally susceptible to the health risk;

e believe that the risk can cause a significant harm; and

e know what actions can be taken to avoid the harm, and also know the cost or benefit of the
actions; if the costs outweigh the benefits, the action to avoid the harm is unlikely to be taken.

Personal susceptibility or relevance is affected by a range of social and psychological factors, which
act to establish the context of the judgement regarding credibility and hence the eventual
effectiveness of a guideline (Cvetkovich and Earle 1995). Indeed, for a guideline to be effective, it
should involve the individual consumer, such that the individual will read the guideline and process



the information contained in the guideline. It should also be relevant to the individual, as well as
believable or credible. Thus the proposed guideline, which is simplistic and culturally not relevant, is
unlikely to influence any individual, of the general population or the identified ‘at risk’ groups, to
change or modify their risky alcohol consumption.

It is considered that product warnings, for example, can not readily and reliably be targeted to ‘high
risk’ groups and individuals, such as excessive consumers of alcohol, whether regular consumers or
‘binge drinkers’. The personal experiences affecting judgments of personal risk, motivations for high
risk behaviour and the individual pharmacological and physiological properties of, and responses to,
alcohol, all make it difficult to design warnings that are effective with these individuals.

Young people, for example, who are an ‘at risk’ group, may have difficulty in judging or perceiving
risks associated with alcohol consumption. This is because if an event has not occurred to an
individual, and he/she cannot associate it with a particular risk, then the individual may perceive that
the risk may not occur in the future—that is, the risk is not related or relevant to them personally
(Patterson et al. 1992). Also ‘at risk’ individuals apparently give greater weight to uneventful
experiences with alcohol interpreted to indicate that it carries low risk (Cvetkovich and Earle 1994,
1995). Indeed, the possibility that there are different reasons and motivations for high-risk behaviour
makes it difficult to effectively target messages to these individuals.

3.1.2 Balance — Exclusion of health benefits in the modelling studies

It has been demonstrated previously in Australia in the 1995 and 1998 editions of The quantification
of drug-caused mortality and morbidity in Australia (English et al. 1995, Riddolfo and Stevenson
2001), and internationally (Rehm et al. 2003, 2007) that low risk alcohol consumption can confer
economic, social and medical benefits such as a reduced risk of, and death from, cardiovascular
diseases, and is acknowledged in the Australian Institute Health and Welfare’s A guide to Australian
alcohol data (2004) and in the introduction to the National Alcohol Strategy 2006-2009.

Indeed from the 1998 edition:

“The effect of alcohol consumption on illness and injury is more complex. In 1998 an estimated 3,271 people
died as a consequence of hazardous and harmful levels of alcohol consumption. In addition to the harmful
effects, however, when consumed at moderate levels alcohol appears to be associated with a decrease in heart
disease and stroke. The number of people in Australia who drink at moderate levels far outweighs the number
who drink at hazardous or harmful levels, so this apparent protective effect is greater for the overall population
than the harmful effect for deaths, though not for potential years of life lost. Thus the estimated net reduction in
deaths associated with alcohol consumption in 1998 was 2,371 but the estimated net potential years of life lost
due to alcohol consumption in 1998 was 21,147.

The reason that alcohol appears to be associated with a net decrease in deaths but a net increase in potential
years of life lost is because the decrease applies to illnesses which occur at older ages while the harmful effects
apply across all ages. Deaths at younger ages contribute more potential years of life lost than deaths at older
ages. Thus in 1998 the net effect of alcohol consumption at ages below 65 years was to cause an estimated 2065
deaths, leading to 47,887 potential years of life lost, while the net effect at ages 65 years and over was
associated with a decrease of 4,436 deaths or 26,739 potential years of life lost”

This second paragraph is particularly pertinent to the draft revised guidelines, as the two population
groups that the guidelines should aim to influence most are the younger adults (with the highest rate
of short-term alcohol-related harms) and the older adults (increased percentage of population and
hence potential public health burden in Australia). Thus, the draft revised Guidelines have to be made
more credible and relevant by inclusion of information on low risk patterns of consumption as well as
on amounts.
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Cardiovascular disease (CVD) is the leading cause of death in developed countries, accounting for
25-50% of all deaths, and its incidence is increasing in developing countries, associated with
economic growth and development (Singh et al. 1996, WHO 2002, 2003). The main factors
responsible for this incidence are represented by the high rates of patients with uncontrolled high
blood pressure (hypertension) and a high cholesterol concentration (dyslipidaemia), and the epidemic
of obesity and type 2 diabetes, which tend to appear together as metabolic syndrome (MS) (Dunstan
et al, 2002 and Zimmit et al. 2005). In 2000, CVD accounted for nearly 40% of all deaths in
Australia, over 50% of Australians were overweight (BMI>25 kg/m?), while 7.5% of Australians
were diagnosed as diabetic. The incidence of type 2 diabetes is expected to approximately double by
2010, thus posing a significant health burden on the government.

The credibility and relevance of the draft revised guidelines is also questioned due to:

e the ever-increasing evidence that the light to moderate consumption of alcohol does have
beneficial health effects for the general population; and

e and lack of inclusion of this evidence in any risk calculations apart from a relative risk of 1,
which implies no harms to health yet no benefits.

This is a significant flaw in the mathematical modelling. The primary health benefit is a reduction in
risk of, and death from, cardiovascular disease, which is observed in healthy individuals and in those
with hypertension, diabetes and existing cardiovascular disease (Mukamal et al. 2001, Tanasecu et al.
2001, Malinski et al. 2004, Koppes et al. 2006).

For example, the draft revised Guidelines on page 23, paragraph 3, states that “As noted in Section
1.1, drinking may reduce the risk of some cardiovascular diseases and cerebrovascular
disorders...where appropriate such risks have been acknowledged...however in creating the risk
curves used to underpin Guideline 1, there has been no need to consider these risk reductions, since
any reductions can be gained by lower levels of drinking than set by the guideline, approximately one
drink every second day...”. This statement is contrary to the bulk of the biomedical evidence, and
based on only two studies and three recent contentious publications — Fillmore et al. 2006, 2007 and
Harriss et al. 2007, and was not explained in Appendix 5 as cited in the text or in any of the
Appendices, except on pages 44 and 45.

White et al. (2002) still observed a J-shaped (albeit shallow) relationship between alcohol
consumption and all-cause mortality for men aged 35 years and over and women aged 55 years and
over when the risk factors for cardiovascular disease increase, and thus highlights the importance of
age-related guidance. This statement was also made on page 16, paragraph 3, while on page 30,
paragraph 2, it was stated that “regular, light to moderate alcohol consumption has been associated
with reduced risks of some conditions ...however, the extent of the risk reductions is uncertain and
recent research indicates that previous studies that claimed significant benefits of alcohol
consumption have tended to over-estimate the effects”.

The conclusions of Fillmore’s publication can be questioned in that there have been, especially in
recent years, a number of prospective epidemiologic studies that have avoided the errors used by
Fillmore et al. to exclude studies from their analyses. For example, these prospective epidemiologic
studies have used ‘lifetime abstainers’ as the referent group, and have included occasional drinkers
within specific ‘low-intake’ categories, and not mixed them into categories of abstainers or regular
consumers of small amounts. One could use such studies to test the hypotheses the authors present
and avoid the two types of errors that the authors have sought to evaluate. The first type of error is the
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former drinker misclassification error (“failure to separate former drinkers...from complete
abstainers”), and the second is the occasional drinker misclassification error (“failure to separate
occasional drinkers...from complete abstainers”).

A review of all recent studies that have avoided the two errors described above, and accounted for the
pattern of drinking as well, is needed to fully test the hypotheses proposed by Fillmore et al. Only two
studies for cardiovascular mortality and seven studies for total mortality were used as a basis for the
final conclusions of Fillmore et al. in this paper, and these can not be considered as ‘representative’ of
the general population. The analysis also inappropriately used significance testing for inference, and
has ignored quantification for possible biases, for example, from misclassification or residual
confounding.

Klatsky and Udaltsova (2007) reworked previously published data (Klatsky et al. 1992, Klatsky et al.
2003) to address the purported confounding and potential over-estimation of a health benefit from
moderate alcohol consumption claimed by Fillmore et al (2006, 2007), and showed a shallower but
still significant J-shaped relationship between alcohol consumption and all-cause mortality risk that is
not discussed in the draft revised Guideline. The data was of 21,535 deaths through to 2002, where
the follow-up included 2,618,523 person-years of observation with a mean follow-up of 20.6 years.
Their re-analysis reconfirmed the relationship previously published with an increased risk for
individuals consuming more than three (14 g) drinks per day and a reduced risk at three or less drinks
per day, almost always due to a reduced risk of death from cardiovascular disease. Former consumers
were observed to be at increased risk of death from non-cardiovascular disease and occasional
consumers were observed to have a risk similar to lifelong abstainers.

There are also other relatively recent studies where neither type of ‘error’ studied by Fillmore et al.
(2006) was present. For example, a study by Mukamal et al. (2006) on a large group of older adults
which separated lifetime abstainers from former drinkers, and occasional drinkers from regular light
drinkers, demonstrated reductions in the risk of a variety of cardiovascular outcomes from moderate
consumption. In another study on older people by Tolvanen et al. (2005) where ex-drinkers were
separated from lifetime abstainers, total mortality was highest in the ex-drinkers and lifetime
abstainers, and 30-40% lower in current consumers. In addition, another study by Klatsky et al.
(2005) which identified lifetime abstainers and separated occasional drinkers from regular light
drinkers showed that consumption of one to two drinks/day was associated with 40% less heart failure
associated with coronary artery disease.

One of the salient points to come out of eight commentaries, which were published in the February
2007 edition of the journal Addiction Research and Theory, on the Fillmore et al. 2006 paper, as well
as from commentaries in the May 2007 edition of The Annals of Epidemiology, is that there is
evidence for plausible biological mechanisms for protection against coronary heart disease by
moderate alcohol consumption which adds credence to a causal hypothesis. As previously mentioned,
these mechanisms include effects via high density lipoprotein, improved haemostatic factors,
improved endothelial function, and a lower risk of diabetes mellitus.

An earlier meta-analysis of 42 experimental studies, which examined the effects of alcohol
consumption on cardiovascular biomarkers, attributed the cardioprotective effect of light-to-moderate
alcohol consumption 60% to effects on high density lipoprotein, 20-30% to fibrinogen, 5-10% to
insulin and 0-5% to other haemostatic factors (Rimm et al. 1999). The meta-analysis also estimated
that 30 g of alcohol per day would increase the plasma concentration of high density lipoprotein by
approximately 4 mg/dL which would be associated with a 17% reduction in risk of coronary heart
disease. It would also decrease the plasma concentration of fibrinogen by approximately 0.075 g/L,
which would be associated with a 12.5% reduction in risk of coronary heart disease (Hines and Rimm
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2001). This translated into an overall 24.7% reduction in the risk of coronary heart disease from the
consumption of 30 g of alcohol per day. Klatsky et al. (2007) further translated this into a 10%
reduction in risk of all-cause mortality.

Interestingly, in their reply to the eight commentaries on this point, Fillmore et al. (2007) do not
dispute the evidence for plausible biological mechanisms and merely suggest that “the lot falls to
epidemiology to establish whether human populations will benefit greatly from the use of alcohol and
if they should be advised to use the substance for medicinal purposes”.

From the commentary by Rehm (2007), “All scientific knowledge is subject to revision, and there
may be new evidence leading to changes in decision-making, but given the current level of
knowledge, the convergence of experimental and observational knowledge supports the
cardioprotective effects [of light to moderate alcohol consumption].”

Biomedical and epidemiological evidence generally suggest that a reduced risk of death from
cardiovascular disease is associated with one to two standard drinks of alcohol per day for both men
and women (Maclure 1993, Corrao et al. 2000, Rehm et al. 2001, Klatsky et al. 1992, Gmel et al.
2003, Klatsky 2003, Corrao et al. 2004, Di Castelnuovo et al. 2006, Klatsky and Udeltsova 2007,
Rehm et al. 2007) and some of these studies have even been cited in the draft Guideline but dismissed
without discussion. For example, in a meta-analysis by Rehm et al. (2007) it was observed that when
heavy consumption (greater than 39 g alcohol/day for men and 19 g for women) was excluded from
estimations of benefits and risks from alcohol consumption, the net effect was beneficial, where
consistent with other observations, the net burden was higher for younger ages and the net benefit for
older ages.

In addition, concerning the pattern or regularity of consumption necessary to confer cardiovascular
benefits, the literature is consistent in that the pattern of alcohol consumption required for
cardioprotection is regular consumption, which can be determined as daily consumption (McElduff
and Dobson 1997). This regularity is related to short-term or acute effects on the dissolution of blood
clots and on platetet aggregation, which are readily reversible (Renaud et al. 1984, Renaud et al.
1992, Hendriks et al. 1994), and to longer-term effects on plasma antioxidant capacity, on low density
lipoprotein oxidation and on systolic blood pressure (Klatsky et al. 1977, Gillman et al. 1995, Klatsky
1995). Furthermore, any lowering effect of alcohol on systolic blood pressure is readily reversible,
within seven to 14 days (Puddey et al. 1985), such that regular consumption is necessary to maintain
this particular cardioprotective effect (Klatsky et al. 1990, Gillman et al. 1995, Klatsky 1995).

Conversely, binge drinking is seen to significantly increase systolic blood pressure, which
significantly increases the risk of a heart attack or stroke (Hillbom and Kaste 1981, Hillbom et al.
1984, Donahue et al. 1986, Suhonen et al. 1987, Kozarevic et al. 1988, Renaud and Ruf 1996).

Indeed, essentially all epidemiological studies that have considered patterns of consumption
have shown that regular moderate consumption is allied to lower risk of diseases rather than
occasional consumption, while episodic heavy consumption, considered as binge drinking,
negates any beneficial health effect.

For example, from a 2003 study by Mukamal et al., men who consumed alcohol three to four or five
to seven days per week had decreased risks of myocardial infarction compared with men who
consumed alcohol less than once per week, where the risk was similar among men who consumed
less than 10 g of alcohol per drinking day and those who consumed 30 g or more. This is a similar
observation to that of Tolstrup et al. 2004, where for the same average consumption of alcohol, an
infrequent intake implied a higher risk of mortality than a frequent one, and also to that of Baglietto et
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al. 2006, who investigated associations between average volume of alcohol consumption, beverage
type and consumption pattern, and all-cause mortality. After adjustment for total amount of alcohol
consumed, the number of drinking days was inversely associated with the risk of dying in men,
confirming previous observations about the effect of average volume of alcohol and beverage type
and suggest that consumption pattern is an independent risk factor for all-cause mortality. The
beneficial health effects of alcohol may thus be limited or linked to certain patterns of consumption
(Puddey et al. 1999, Rehm et al. 2003) as are the harmful effects.

These observations therefore suggest that the draft Australian alcohol guidelines for low risk

drinking should include advice about drinking patterns as well as the amount of alcohol
necessary to achieve and maintain a low risk of alcohol-related harm and any potential benefits.
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3.2 Relevance of simple guidelines

Indeed, while the draft revised Guidelines build on the 1987, 1992 and 2001 recommendations
regarding responsible drinking behaviour, and attempt to address when, where and under what
circumstances hazardous consumption and associated high risk is likely to occur, as there are various
alcohol consumption patterns, the reduction of this variety and complexity to a single measure of
mean daily intake is also likely to hide patterns of consumption that are particularly harmful, such as
episodic heavy consumption considered as ‘binge drinking’.

At least 33 countries have definitions for moderate or low risk alcohol consumption that differ
significantly (Stockley 2007). Only 26 of the 33 countries that have been reviewed have precise
general definitions, but the others either have definitions for specific population groups such as
pregnant women or recommend abstinence. Fifteen percent of countries now have a maximum level
only for weekly consumption and 58% have a level for daily consumption; 27% have a level for both
weekly and daily consumption.

The definition for moderate daily consumption ranges from 20 g of alcohol/day for men and 10 g for
women (Poland, Slovenia and Germany) to 60 g of alcohol/day for men (France) and 40 g of
alcohol/day for women (Italy). For weekly consumption the definition ranges from 42 g of
alcohol/week for men and 28 g for women (Portugal) to 252 grams of alcohol/week for men and 168
g for women (Denmark and South Africa). There appears to be no relationship between a country’s
definition and its current per capita consumption, but there may be a relationship with the typical
amount of alcohol consumed per occasion and the alcohol-related harm experienced (Bobak et al.
2006).

Rehm et al. (2007) also observed that the injury burden was generally linked to single occasion heavy
drinking, such that the net impact of on-average moderate alcohol consumption depends on patterns
of consumption, which confirms that specific occasions of heavy consumption, usually by people who
generally consume moderate amounts of alcohol in low-risk ways, result in most alcohol-related harm
(Single and Rohl 1997).

For example, in 1997, acute conditions such as alcohol-related road injuries related to occasional
high-risk consumption accounted for 28% of all Australian alcohol-related deaths, while chronic
conditions such as cirrhosis of the liver related to sustained high-risk consumption accounted for 42%
(Chikritzhs et al. 2001). Thus individuals with stable patterns of moderate alcohol consumption have
the lowest all-cause mortality where individual changes in alcohol consumption are followed by
corresponding changes in mortality (Gronbaek et al. 2004). Accordingly, drinking pattern is often a
better predictor of alcohol-related harm than simply the amount consumed (Rehm et al. 2001).

In conclusion, guidance is also required on low risk drinking patterns to enable individuals to

make fully informed decisions on how to lower their risk of short and longer-term alcohol-
related harms.
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3. 3 Ambiguous aim and judgemental tone of the draft revised Guidelines

The aim of the current Guidelines is three-fold: to enable Australians to make informed choices about
their drinking and health; to enable health professionals to provide evidence-based advice on drinking
and health; and to promote individual and population health, and minimise harm from alcohol.

It is unclear, however, what the actual aim of the draft revised Guidelines is:

e on page 17, paragraph 3 they state “are intended to give Australians clear guidelines on how to
avoid or minimize the harmful consequences of drinking alcohol...”;

e on page 17, paragraph 3 they state “provide a resource for a wide range of groups and
individuals, including health professionals, community groups, industry, professional
organizations, schools and educational organizations. They will also inform policy makers
and planners, decision makers and those responsible for providing alcohol, who have a
broader responsibility to the community and whose decisions may influence the health of
communities”;

e on page 17, paragraph 4 they state “members of the general public wanting to make decisions
about their own drinking may also be interested in these guidelines”, but also go on to state “as it
is a technical document it is not aimed at the general public”’; and

e on page 25, paragraph 1 they state “the intention is to enable people to assess their level of risk
as objectively as possible based on the scientific evidence”.

These four citations are contradictory. Furthermore, the aim of the draft revised Guidelines appears to
be as broad and complex as the aim of the current Guidelines, which was one of the criticisms
levelled at it at The Australian Alcohol Guidelines: Is it time for a new direction? A community
consultation forum hosted by the Premier’s Drug Prevention Council on 1 February 2007.

Surely, the purpose of alcohol guidelines is not to facilitate debate and discourse about the
scientific evidence but to facilitate a change in behaviour, and specifically enable individuals to
make informed decisions about their alcohol consumption.

While the specific population groups being targeted by recommendations may differ, generally most
governments are principally concerned with reducing the economic, health and social consequences
of alcohol misuse per se. Guidelines should be aimed at the population groups that are misusing
alcohol or drinking cultures that are likely to lead to misuse, which is also the approach advocated by
the World Health Organization (World Health Organization 1999; World Health Organization 2005).

Furthermore, on page 18 the draft revised Guidelines go on to state “the new guideline is not intended
to be a prescriptive level of drinking that must be followed in all situations” and “rather, it is a
guideline for low-risk drinking and drinkers are advised that drinking at higher levels is associated
with significantly increased risks of alcohol-related accidents, injuries, disease and death.”

This statement is also confusing, contradictory and at odds with statements from the previous pages.
It cannot be a guideline and not be potentially prescriptive. Indeed, from the Merriam-Webster online
dictionary, a guideline is defined as “an indication or outline of policy or conduct” and from the Free
Dictionary by Farlex “a statement or other indication of policy or procedure by which to determine a
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course of action” and a “rule or principle that guidance to appropriate action” or “a rule or principle
that provides guidance to appropriate behaviour”.

If not prescriptive, then why do the guidelines state on page 18, paragraph 3 that “any drinking
above the guideline levels therefore carries a higher risk than non drinking, as shown by both the risk
of injury and disease compared to not drinking, and the lifetime risks of specific patterns and levels of
drinking”. Please note that this highlighted text should also be “than drinking at the prescribed levels
and non-drinking”.

The draft revised Guidelines could certainly be considered prescriptive if, as stated on page 17,
paragraph 1, “...compliance with these low-risk drinking guidelines has the potential to achieve
considerable savings to government health and welfare programs, and to the economy as a whole...”,
where “ ...the realisation of these potential savings requires implementation of a comprehensive
range of policies to encourage low risk drinking, over and above the publication of these guidelines”.

In addition, on page 25, paragraph 2, while it is stated that “these guidelines are concerned with
risks to life and limb, and not with moral...standards about drinking”, it goes on to state “there is a
need for continuing public debate about such standards of conduct”. These statements are examples of
a judgemental tone and hence inappropriate in advisory and general government guidelines.
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3.4 Other issues

On page 17, paragraph 1, the Collins and Lapsley reference (in press) has not been published nor
released for peer review by the Department of Health, and as such it and the accompanying text
should be deleted until it has been released for peer review.

On page 18, section 1.3 it is also stated that “there is a significant change from the 2001 edition of
these guidelines, in which the low-risk drinking level was based on scientific evidence of harms but
without a qualified level of risk associated with the guideline levels.”

We would like to highlight that while the safe, harmful and hazardous drinking levels in the 1987
and 1992 editions of the guidelines were based on a variety of scientific and social opinions
rather than on a detailed review of the epidemiological research, the risk levels within 2001
edition were based on a meta-analysis undertaken in 1996 of 16 cohort studies which examined
the relationship between the level of consumption and all-cause mortality, and a further 132
epidemiological studies were examined for 10 specific alcohol-associated causes of death, such
as cardiovascular disease. The meta-analysis determined that the relative risks of mortality as
defined in the recommendations were consistent with available epidemiological evidence
(Holman et al. 1995, 1996).

The meta-analysis also determined that a pattern of usual alcohol consumption consistent with the
recommendations for ‘safe’ drinking levels would confer a mortality risk similar to or less than that
observed in abstainers for people aged 35 years or older. Above ‘safe’ drinking levels, the mortality
risk increases — this J-shaped relationship between the amount of alcohol consumed and risk of
cardiovascular disease and mortality from all-causes was first described by Klatsky et al. in 1974.

The current Guidelines define a general level of alcohol consumption at which there is minimal risk
of harm in the longer-term, such as liver cirrhosis, but where there might also be some longer-term
health benefits, such as a reduced risk of cardiovascular disease, for a proportion of the population.
They also define a daily level of alcohol above which the short-term risk of harm, such as accidents,
significantly increases.

Page 18, paragraph 4, the current Guidelines are equally conservative as the draft revised Guidelines
for pregnant women as they state “may consider not drinking at all”, but breastfeeding women are not
considered in the current Guidelines.

Page 28, Section 3, the draft revised Guidelines have shortened, over-simplified and not
referenced the text of an important section of the guidelines on which the risk of alcohol-related
harm is derived, which dilutes the usefulness of this section for the general public, health
professionals and policymakers. Terminology such as blood alcohol concentration, dampening,
tolerance are not explained, and a table of alcohol-related harms (and benefits) could accompany the
text.

Page 29, paragraph 3, there is also evidence to suggest that minimal increased risk of certain
cancers, in particular those of the aeordigestive tract, breast and colon (Hamajima et al. 2002, Corrao
et al. 2004, Morch et al. 2007, Thygesen et al. 2007, Tjonneland et al. 2007) and liver cirrhosis,
occurs below 20-25 g of alcohol per day (WHO 2007). Above 50 g of alcohol per day there is,
however, a dose dependent increase in relative risk for these chronic diseases (Corrao et al. 2004,
WHO 2007).

18



Page 30, paragraph 1, the scientific data also show that the effect of alcohol on body weight and the
development of obesity is complex. One standard drink (10 g alcohol) of a wine and sparkling wine
contains between 220 and 285 kJ, which increases to approximately 345 kJ for fortified wine.
Alcoholic beverages may contribute up to 6% of the total foodstuff energy in the Australian diet for
light to moderate consumers of alcohol, as from epidemiological data, light to moderate consumers of
alcohol generally add alcohol to their normal diet.

This figure is dependent, however, on factors, such as amount and pattern of alcohol consumption,
concomitant food intake, diet (carbohydrate, fat and protein, which are the other major energy
substrates), exercise and gender; this means that at least 94% of calories are derived from other
sources. In contrast, for excessive consumers, such as those alcohol dependent or alcoholics, the
contribution of alcohol to total foodstuff energy may increase to 50% as alcohol is often consumed
instead of, or in preference to, other foodstuffs. Approximately one third of epidemiological studies
on alcohol and body weight suggest that there is a positive correlation between alcohol consumption
and body weight, one third found a negative correlation and one third found no association at all
(McDonald et al. 1993, Westerterp 1995).

The discrepancies in data may result from methodological differences between the studies. Statistical
analysis of the relationship between alcohol intake and body weight (body mass index), however,
should not be used to determine whether the calories or energy from alcohol ‘count’ or ‘do not count’
towards body weight due to the limited contribution of alcohol to total energy intake. Also,
epidemiological studies, which suggest that alcohol-derived energy ‘does not count’ are not supported
by the measurement of alcohol-induced thermogenesis, which indicates that the thermic effect of
alcohol is intermediate between that of carbohydrate and fat (>5-10%), and that of protein (20-30%).
The magnitude of the thermogenic effect is dependent, however, on the amount of alcohol consumed,
where approximately 80-85% of the alcohol-derived energy is utilised by the body for healthy non-
alcoholic consumers.

In addition, when alcohol is consumed, in conjunction with a meal, it becomes the priority substrate
and temporarily displaces carbohydrate and fat from oxidative metabolism in the liver. Since there is
a maximum oxidation rate for alcohol of approximately 0.1 g/kg (0.7 kcal/g) fat-free mass per hour,
only approximately 50% of the resting energy expenditure can be covered by alcohol oxidation and
substantially less if this is related to total energy expenditure, which includes physical activity. This
implies that, potentially, alcohol can temporarily and transiently spare the oxidation of other
substrates up to a maximum level of 50% of the resting value. This contrasts with the effect of
carbohydrate consumption on carbohydrate utilisation which can be highly modulated and
which can contribute, even post-absorptive, approximately 100% of the energy expenditure
following supra levels of glycogen stores consecutive to massive carbohydrate loading.

Alcohol consumed in addition to a normal diet is expected to lead to fat storage since it spares fat
from oxidation, but this will be associated with a lower weight gain in bodyweight than when
carbohydrate is stored as glycogen, such as excessive carbohydrate consumption, due to the
significant difference in energy density of fat (9 kcal/g) versus the glycogen—water pool (1 kcal/g).

In conclusion, alcohol does contribute to the total calorific intake of moderate consumers of
alcohol and enhances the development of a positive energy balance. The significance of the
contribution, however, does significantly depend on, for example, the composition of the diet of the
consumer, the amount and pattern of alcohol consumed, and the level of physical activity or exercise
of the consumer.
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Page 31, Section 3.3, is factually flawed in some small sections, for example, the text should read as
follows:

Paragraph 3, line 4: broken down by biochemical processes in the stomach and liver

Paragraph 3, line 5: Insert: There is a 3—4-fold variation in the rate of alcohol metabolism
between individuals.

Paragraph 3, line 6: food (and the type of food) in the stomach (not gut)...concentration of
the drink, speed of consumption and concomitant consumption of other drugs

Paragraph 3, line 4, reference to Section 2.3 should be removed a there is no discussion of
this issue in that section and should be replaced with Section 3.4, which does discuss this
issue.

Page 32, Section 3.4, is factually flawed in some sections, for example, the text should read as

follows:

Paragraph 1, lines 2 and 3 (Sex): Insert: As alcohol is only taken up slowly by fatty
tissue...distributed into a smaller volume of body water and delete ...with less
absorption.

Paragraph 2, (Age): Insert: A younger and smaller a person has less body water into which
the alcohol can distribute and will thus have a higher BAC for a given amount of alcohol,
than an older and bigger person. In addition, an older person will also have less body water.

Prior to Paragraph 1: Insert: There is also a 2—3-fold variation in the pharmacodynamics of
alcohol because of individual differences, which influences the extent to which individuals
are affected by a given dose of alcohol. These individuals differences affect alcohol-induced
toxic and behavioural effects, drinking behaviour, the potential for the development of
alcohol dependence and the risk of alcohol-induced organ and tissue damage

Page 33, Section 4, this section is predominantly statistical data without accompanying discussion to
put it into context or relevance with the new draft revised Guidelines.
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4. Specific comments
4.1 Actual guidelines

4.1.1 Guideline #1 Low-risk drinking for adults (page 39)

Current Guideline 1 Draft Guideline 1

To minimise risks in the short and longer term, and For low risk of both immediate and long-term
gain any longer-term benefits harm from drinking:

For men Men and women

1.1 an average of no more than 4 standard drinks a day, | 1.1 Two standard drinks or less in any one day.

and no more than 28 standard drinks over a week;

1.2 not more than 6 standard drinks in any one day;

1.3 one or two alcohol-free days per week.

For women

1.4 an average of no more than 2 standard drinks a day,
and no more than 14 standard drinks over a week;

1.5 not more than 4 standard drinks in any one day;

1.6 one or two alcohol-free days per week.

The differences between the current Guideline #1 and draft Guideline #1 can be summarised as
follows:

e No gender differentiation;

No maximum amount per week;

No maximum amount per occasional higher drinking days (binge drinking pattern);

No maximum amount per hour (low risk drinking pattern); and

No alcohol-free days per week.

There are six specific issues of concern with this draft guideline and two general issues.

4.1.1.1 No gender differentiation

It is noted that the draft revised Guidelines are based almost entirely on epidemiological evidence
rather than pharmacological and physiological science, where risk has been calculated with a
mathematical model to significantly increase after two standard drinks per day uniformly for both
men and women. Above this level, for women the risk for cancer predominantly increases while for
men the risk for accidents significantly increases. It is acknowledged and stated (on page 32,
paragraph 1) that although detoxication is faster in men than in women where men can consume more
alcohol before the risk of harm to their body’s organs and tissues increases (as shown in Figure G1.3),
men generally exhibit more risk-taking behaviour over a lifetime than women and hence sustain more
immediate injuries (as shown in G1.2).

While gender differences in alcohol pharmacokinetics are cited in Section A, it should also be stated
in the text to draft Guideline #1 that there are also physiological gender differences in body size and
the distribution of fat and water, as well as in alcohol metabolism that determine that for a given
amount of alcohol, the resultant BAC is greater in women than in men (Marshall et al. 1983, Tanaka
1999, Li et al. 2000, Baraona et al. 2001, Ramchandani et al. 2001). The maximal BAC may be
approximately 10-16% greater in women compared to men. This is clearly shown in the tables and
text of Taylor et al. 2007 (as alcohol consumption increases) and White et al. 2007.

In addition it should also be stated that women’s organs and tissues are more susceptible to the toxic
effects of alcohol and its metabolite, acetaldehyde (Saunders et al. 1981, The Gut Foundation 1984,
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Gavaler 1982, Corti 1988, Mumenthaler et al. 1999) such that harmful effects of regular heavy
drinking are observed earlier in women than in men and with increased severity than in men (Piazza
et al. 1989, Randall et al. 1999, King et al. 2003, Hernandez-Avila et al. 2004). Women are, therefore,
at greater risk than men for certain acute and chronic conditions (Fuchs et al. 1995, Bradley et al.
1998, Kamper-Jorgensen et al. 2004, Flensborg-Madsen et al. 2007), and hence women have greater
mortality at lower levels of consumption than men (Holman et al. 1996, Rehm et al. 1998).

In addition, although several epidemiological studies also suggest that there is an increased risk of
breast cancer for women with increasing alcohol consumption as stated on page 29, paragraph 3
(Tjonneland et al. 2007), the risk of breast cancer from alcohol consumption is additive with other
risks such as: lifestyle; family history; medical history; nulliparity; endogenous/exogenous hormones
(such as hormone replacement therapy); body mass index; and environmental exposure to
carcinogens (Gapstur et al. 1992). It should also not be considered in isolation from the risk of other
factors for mortality, such as cardiovascular disease, which is the primary cause of mortality in
Australia. Thus, it may be advisable for women to enumerate and evaluate their risk factors for
cardiovascular disease and for breast cancer before considering any abstinence from alcohol.

The results of the relatively recent Australian Longitudinal Study of Women’s Health from
1996-2004 suggest, however, that the majority of Australian women consume alcohol at harmful
levels sporadically during their life (50 g on one occasion or 140 g/week) and only a small percentage
maintain this level of alcohol consumption over their life (Clemens et al. 2007). Less than 6% of any
of the three cohorts was consuming alcohol at levels associated with long-term harm. Indeed, only
0.6% of the younger cohort, 0.9% of the mid-aged and 0.4% of the older-aged currently consumed
alcohol at a level associated with long-term harm using the current Guidelines, while 2.5% of the
younger cohort, 1.6% of the mid-aged and 0.6% of the older-aged currently consumed alcohol at a
level associated with short-term harm using the current Guidelines.

4.1.1.2 No maximum amount per hour or per week

As discussed on page 13 of this Submission, in contrast to the current Guideline #1, the lack of advice
on a maximum amount per week or maximum amount per hour provides no guidance as to
appropriate drinking patterns to reduce risk of alcohol-related harm in the short or longer-term.
Indeed, it is stated, however, on page 9, paragraph 5 that “this edition...presents data that clearly
show the level of risk associated with different patterns and levels of drinking”. While the draft
revised Guideline #1 does show the level of risk associated with a level of drinking, it does not
show the level of risk associated with different drinking patterns.

Gronbaek et al. (2004) observed that individuals with stable patterns of light and moderate alcohol
intake had the lowest all-cause mortality, where individual changes in alcohol intake were followed
by corresponding changes in mortality. It needs to be clearly stated in the draft revised Guidelines that
regular moderate consumption has been observed to prolong any acute and short-term beneficial
effects of alcohol and phenolic components on haemostasis (Renaud, Beswick et al. 1992; Hendriks,
Veenstra et al. 1994) and also maintain or promote any long-term beneficial effects, including on
blood pressure (Puddey, Beilin et al. 1985; Klatsky 1995), while regular heavy alcohol consumption
is associated with long-term or chronic harms such as hepatic cirrhosis, haemorrhagic stroke,
hypertension, pancreatitis and certain cancers (Becker et al. 1996, Gronbaek et al. 2004), while
irregular or occasional risky consumption is associated with acute or short-term harms such as
accidents and accompanying injuries.

4.1.1.3 No maximum amount per occasional higher drinking days

As discussed on page 9 of this Submission, the revised draft Guildeline #1 does not consider a
maximal amount per occasional drinking day, does not take into account the Australian drinking
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culture, and hence does not provide a maximum limit to reduce or minimise harm on an “occasional
heavy drinking day”.

4.1.1.4 Exclusion of health benefits from the mathematical modelling

As previously discussed on page 10 of this Submission, (cardiovascular) health benefits are assigned
a relative risk value of 1 (on page 115 in Table A7.2), that is, no benefit or harm for drinking between
0 and three to four standard drinks/day. Indeed, the draft revised Guidelines actually accept benefits
on page 44 and in Table G1.2, where the J-shaped curve goes to six standard drinks/day for ischaemic
heart disease (Corrao et al. 1999). The exclusion is also contradictory and inconsistent with the
statement on page 16, paragraph 3 of the draft revised Guidelines of benefits ensuing from a drink
every second day.

The justification for this exclusion only relates to two recent studies and three recent papers —
Fillmore et al. 2006 and 2007 and Harriss et al. 2007. It is beyond all reasonable doubt that there are
cardiovascular and other health benefits as there is good biological evidence for these benefits. There
is only doubt concerning the extent and depth of the J-shaped curve, again as previously discussed on
page 11 of this Submission.

What is also not considered on pages 44 and 45 of the revised draft Guidelines are the other health
benefits from moderate alcohol consumption which are also supported with sound biological
evidence, for example, a reduced risk of non-coronary cardiovascular diseases (Mukamal 2007),
diabetes mellitus (Perry et al. 1995, Rimm et al. 1995, Djousse et al. 2007), gallstones (Leitzman et
al. 1998, Kono et al. 1992, 2002), age-related visual impairment (Obisesan et al. 1998, Hiratsuka and
Li 2001), incident dementia and Alzheimer’s disease (Mukamal et al. 2003, Simons et al. 2006).
Cognitive function has also been observed to improve (Zuccala et al. 2001, Stampfer et al. 2005).
These benefits are briefly discussed and effectively disregarded on pages 99-103, although primarily
in the context of the harms ensuing from heavy alcohol consumption. A reduced risk of hip fracture
(Nelson et al. 1994, May et al. 1995, Nguyen et al. 1996, Mukamal et al. 2007) and rheumatoid
arthritis (Voigt et al. 1994) may also be conferred at a moderate level of alcohol consumption.

Interestingly, the incidence of these diseases is greatest in aging populations. For example, cognitive
dysfunction or impairment is associated with increased disability and an increased need for
institutionalised care, especially in an ageing population. While cardiovascular disease accounted for
40% of all Australian deaths in 2000 and cancer accounted for 25-30%, 6% of the Australian
population aged 65 years and over were diagnosed with dementia. Dementia is a form of cognitive
dysfunction whereby an individual loses the ability to think, remember and reason due to physical
changes in the brain. Given the anticipated ageing of the Australian population over the next 50 years,
for example, the median age of Australia’s population is projected to increase from 35.4 years in 2000
to 46.5 years in 2050 (ABS 2003), research on risk factors for these diseases is a national priority.
Thus it would be pertinent that their reduced relative risk would be included in any mathematical
modelling.

On page 45, paragraph 3, the draft revised Guidelines cite the Harriss et al. 2007 prospective cohort
study as a reason, in addition to the Fillmore et al. 2006 and 2007 papers which were discussed on
pages 11-12 of this Submission, for discounting and excluding health benefits in the mathematical
modelling.

Harriss et al. 2007 state that the present study was carried out to investigate the relationship between
usual daily alcohol intake, beverage type and drinking frequency on cardiovascular (CVD) and
coronary heart disease (CHD) mortality, accounting for systematic misclassification of intake. The
source was The Melbourne Collaborative Cohort Study, with mean follow up of 11.4 years. There
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were a total of 38,200 volunteers (23,044 women) aged 40—69 years at baseline in 1990-1994.
Exposure was self-reported alcohol intake using beverage-specific quantity—frequency questions
(usual intake) and drinking diary for previous week. The results showed that compared with life-time
abstention, usual daily alcohol intake was associated with lower CVD and CHD mortality risk for
women but not men. For women, the hazard ratio [HR (95% CI)] for CVD for those drinking > 20
g/day alcohol was 0.43 (0.19-0.95; P trend = 0.18), and for CHD, 0.19 (0.05-0.82; P trend = 0.24).
Male former drinkers had over twice the mortality risk for CVD [HR = 2.58 (1.51-4.41)] and CHD
[HR =2.91 (1.59-5.33)]. Wine was the only beverage associated inversely with mortality for women.
Compared with drinkers who consumed no alcohol in the week before baseline, drinking frequency
was associated inversely with CVD and CHD mortality risk for men but not women. HR for men
drinking 67 days/week was 0.49 (0.29-0.81; P trend = 0.02) for CVD, and 0.49 (0.26-0.92: P trend
=0.23) for CHD.

Harriss et al. conclude that usual daily alcohol intake was associated with reduced CVD and CHD
mortality for women but not men. This benefit appeared to be mainly from wine, although
comparison of beverages was not possible. Drinking frequency was associated inversely with CVD
and CHD death for men but not women. In summary, the study showed an inverse (‘protective’)
association between larger amounts of alcohol and cardiovascular and coronary mortality among
women but not among men, while more frequent drinking was protective against such deaths only for
men.

There are some particular problems with this study that may limit any policy implications of the
reported results, for example, the number of women consuming larger amounts of alcohol is
inadequate for demonstrating differences between men and women in the association between alcohol
and mortality. This study supports, however, many other studies that have shown that more frequent
alcohol intake tends to be associated with lower CVD and CHD, but that such putative protection is
negated by binge drinking. The lack of an inverse association between the amount of alcohol and
CVD and CHD among men in this study could be because, unlike in women, there is no protection
from alcohol in men (as suggested by the authors). It is, however, more likely related to an unhealthy
pattern of drinking among men, that is, large amounts on few days per week or ‘binge drinking’. Thus
this study adds little information on misclassification of alcohol intake and while Harriss et al. refer to
a recent paper stating that ex-drinkers have often been included in the referent group, most recent
prospective studies have, appropriately, used life-time abstainers as the referent group.

Detailed concerns are as follows:

(1) Small numbers of CVD and CHD events among women. While the total number of female
subjects is large, the numbers of fatal events from CVD and CHD in some categories of alcohol
consumption were very small. For example, the authors state that women consuming >20 g/day of
alcohol had about 60% fewer CVD deaths and about 80% fewer CHD deaths, but the numbers of
events in these categories were only 7 and 2, respectively. Certainly, these are too few to be able to
state that women have a different association than men between alcohol and mortality.

(2) Small numbers of former drinkers. The statements about markedly increased risk among men
who were former drinkers (while probably true) are also based on small numbers: among men who
were “former drinkers,” there were 25 CVD deaths and 21 CHD deaths. For women, there were only
7 CVD deaths and 5 CHD deaths in this exposure category.

(3) Lack of a clear trend for an association between alcohol and mortality. Among both men and
women, there was no apparent pattern of effect (either a more favourable or a more adverse effect)
with increasing amounts of alcohol, so their reporting of p for trend is not meaningful.
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(4) Lack of data on “misclassification of intake.” While the title suggests that this paper accounts for
misclassification of intake, the analyses on quantity are based on a single baseline assessment of
intake, and do not take into account changes in alcohol intake over the 11 years of follow up. Hence,
the ability to study one important aspect of misclassification of intake (i.e., that due to changes in
drinking habits) is not possible. The authors state that they have evaluated misclassification of intake
by separating ex-drinkers from never drinkers. However, while ex-drinkers and never drinkers were
sometimes combined in older studies, most recent studies have separated these two groups as well.

(5) _Frequency of drinking and mortality. For men, there was no reduction in CVD or CHD from the
amount of alcohol consumed, but a clear and rather striking decrease in risk for more frequent
drinking. (For frequency, in comparison with subjects reporting none during the previous week,
subjects reporting consumption on 3-5 and 6-7 days per week had about 50% fewer deaths from both
CVD and CHD.) This points out the importance of drinking pattern, with frequent intake of small
amounts being associated with lower mortality. Unfortunately, while the authors adjusted for total
intake in their presentation of drinking frequency, they do not provide a table of average total intake
in each frequency category, which might have helped explain the differences according to amount and
frequency, and the authors do not present data on “binge drinking” among their subjects.

4.1.1.5 Weights used for mathematical modelling
The average weights of 50 kg for women and 60 kg for men used in the mathematical modelling and
calculations are not appropriate for the Australian population.

There is concern, from page 39, paragraph 6 of the draft revised Guidelines that the average body
weight used in the mathematical calculations may be lower than that actually observed in Australia.
For example, the draft revised Guidelines go on the state that “people with lower bodyweights, below
60 kg for men and 50 kg for women, should consider drinking less than the guideline level.”, that is,
that the risk is less than 1 in 100 of an alcohol related event in a life-time based on an average weight
of 50 kg for women and 60 kg per men. From data supplied in the 19" Australian Total Dietary
Survey, the average body weight of an adult Australian male aged 25-34 years in 1995 was 82 kg and
that of a female was 66 kg (NNS 1995) for ages 25-34 years. Given that the proportion of males with
a BMI>25 has increased from 52% in 1995 to 62% in 2005, it is likely that the average weight has
also increased (ABS 2004/05).

It is noted that the Australian Drinking Water Guidelines use an average adult weight of 70 kg
consistent with developed countries such as Canada, but that the WHO figure is 60 kg to cater for
lighter body weights in developing countries.

In principle, using greater average body weights for men and women in the calculations would revise
the harm levels. If the relationship between body mass and alcohol is linear then it would be a simple
calculation to make a revised level, but if the relationship is non-linear we would need to know what
the exact relationship is. If the relationship between body mass and alcohol is linear, for example,
then the calculated risk levels in this draft revised Guidelines are in error by approximately 17%
(10/60), which is potentially statistically significant.

Furthermore, body mass index is a better indicator of BAC than body weight.
The mathematical modelling and calculations also did not consider age differences in alcohol
pharmacokinetics. For example, for comparable amount of alcohol consumed, older people (aged 65

years and over) will have a higher maximum BAC than younger people as they have less body water
into which the alcohol distributes (approximately 51:61% for men and 52:46% for women).
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4.1.1.6 Bias of emergency room data

The immediate risk of non-fatal accidents and injuries (page 41, 1(a)) used in the mathematical
modelling is based on accident and emergency data. Accident and emergency data is from a non-
representative population, generally of lower socio-economic status, younger-aged (Roche et al. 2001,
Nordqvuist et al. 2006, Nielsen et al 2007), associated with different drinking patterns such as heavy
episodic or binge with prior alcohol-related problems (Roche et al. 2001, WHO 2007) and polydrug
use, and aggregated around different events such as violent and even criminal events (Cheriptel 1996,
D’Onofrio and Degutis 2004, Cherpitel 2007). For example, the likelihood of injury has been found
to increase dramatically for individuals pursuing heavy episodic drinking patterns at least three times
a year compared to those who never pursue this pattern (Cherpitel et al., 1995).

This non-representative population is highlighted in an 8-year longitudinal cohort study of emergency
department patients conducted in the USA, over half (58%) of all injured patients had a documented
arrest history, and arrests were significantly more common in those who came back to the emergency
department for repeat trauma versus those who did not revisit the emergency department (70.4% vs.
55.9%, respectively; p < 0.05). In this sample, 21% (34/161) had been convicted of 97 property-
related crimes, 26% (42/161) of 109 violence-related crimes, 23% (37/161) of 98 drug-related
offenses, and 17.4% (28/161) of 89 other non-traffic-related crimes. Emergency department
recidivism for trauma care was thus associated with multiple substance abuse behaviours and drug-
related arrests.

Also D’Onofrio and Degutis (2004) observed that attendance in emergency departments was
inversely associated with age, such that these young adult patients have the highest prevalence of
binges in the USA (SAMHSA 2003), which can easily escalate to drinking patterns that require
intervention. This statistic is mirrored in Australia (AIHW 2004). In addition, particularly in young
adults, these drinking patterns often occur in conjunction with driving, where according to the 2001
National Household Survey on Drug Abuse (2003), 3 million people aged 16—20 years had driven
under the influence of alcohol at least once in the past year. Motor vehicle crashes are the number one
cause of death in people aged one—35 years, and the eighth leading cause of death overall (CDC
2004). Again this statistic is mirrored in Australia (personal communication 2007, Motor Vehicle
Commission).

A Swedish study of 2782 patients aged 18—70 years registered for an injury at a Swedish emergency
department during an 18-month period, also showed that the proportion of risky drinkers was higher
in the study population compared with the general population in the same area, and were
disproportionately represented by young men episodically consuming heavy amounts of alcohol;
there were few significant associations between drinking pattern and injury remained when age and
sex were controlled for (Nordqvuist et al. 2006).

Furthermore, this non-representative population presenting at Australian emergency departments is
highlighted by a pilot study by Roche et al. 2001. Of the 402 injury presentations in the study period,
a total of 236 injury cases were interviewed, of whom 45% and 29% of male and females,
respectively, had consumed alcohol 6 and 24 hours prior to injury. The mean age for all injury
presentations was 35.1 years, and 32.6 years, respectively, for alcohol injury cases. For both injury
groups, males were significantly younger than females. Recent alcohol ingestion was three times
more common among male than female injury presentations, and with females drinking at
significantly lower levels. Of males who had consumed alcohol 6 hours prior to injury, nearly 70%
were drinking at NHMRC harmful levels and 61% had drunk more than eight standard drinks.

Overall, alcohol-involved injury cases commonly occurred among low-income, single males
around 30 years of age who were regular heavy drinkers who were drinking heavily in licensed
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premises prior to their injury, and who sustained injury through intentional harm. In addition,
one in five of the alcohol-involved injury cases were aged 15-18 years, that is, below the legal
age of purchase. Among those who had consumed alcohol within the last 6 hours, and the injury
sample overall, there were a high proportion of hazardous and harmful drinkers.

Young Australians 12-24 years currently account for only 18% of the Australia population (23% of these
were aged between 12 and 14 years, 38% were aged 15—19 years and 39% were aged 20-24 years) (AIHW
2007), where illicit drugs (12%) and alcohol (11%) were the largest contributors to their disease burden.

While the draft revised Guidelines acknowledge this on page 46, paragraph 2 by stating that “basing
these estimates on emergency room studies may have led to an over-estimate of the effects, because
people who attend emergency rooms with injuries do not represent the general population...they may
be characterised as more risk taking, and thus the risk for alcohol in this population may be higher
than in the general population...”, the mathematical modelling undertaken does not take this non-
representation into account and this simple caveat is not satisfactory.

Furthermore, it is questioned as to whether it is methodologically valid to integrate and model
immediate risk accident and emergency data (as shown in Figure G1.2), together with long-term or
chronic alcohol-related diseases such as cancer and liver cirrhosis (as shown in Figure G1.3), which is
a mixture of consumption pathology and risk-taking behaviour, with different actiology. As Rehm et
al. (2007) recognised, there are systematic differences in assessment between alcohol and medical
epidemiological studies (King et al., 1994).

4.1.1.7 General issues with drafting
e On page 45 paragraphs 1 and 4, the White et al. 2007 reference cited should actually be White et
al. 2002. This reference is also incorrectly cited on page 109 in Table A4.2 and on page 55.

e On page 45 paragraph 4 refers to Appendix 8, Table A8.1 — there is no Appendix 8 in the draft
revised Guidelines and does correlate with tables in any other appendices. This reference is also
incorrectly cited on page 55.

4.1.1.8 Critique of publication White et al. 2002

The White et al 2002 paper cited on pages 45 and 55, matches aggregate mortality data with
aggregate data on alcohol consumption, by gender and age, but we can only infer any causal link
since the data are aggregate, not individual.

This paper has some age specific findings, which are not translated into the risk guidelines. The logic
of these findings is that there should be different risk levels not just by gender but by age group as
well. Logically, as this paper shows, risks vary significantly by age and not just by gender. If risk
levels are broken down by gender, then why not age as well in the risk guidelines?

One issue, of course, in how these findings, which are based on data from England and Wales in
1997, translate to Australia in 2007. That is especially the case given the large non-English speaking

(and therefore non-Anglo) minority within the population.

The authors of this paper also point to the ‘averages’ problem in such an analysis, that is, the risks are
based on average probabilities.

Furthermore, this paper does not take into account a reduced risk of cardiovascular disease from
moderate consumption.
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4.1.2 Guideline 2 Special precautions for children and young people under 18 years of
age (page 50)

Current Guideline 9 Draft Additional health advice 2

Young adults (aged about 18-25 years)* For people who should be aware that they have
9.1 are especially urged not to drink beyond the an increased risk

levels set in Guideline 1; Young adults, who have a higher risk of accidents
9.2 should not drink at all for at least several and injuries

hours - Young adults up to the age of 25 are at particular
before undertaking potentially risky activities (eg | risk of harm from alcohol consumption. The
driving, swimming, boating); issues for young adults are similar to those for

9.3 should not mix alcohol with other mood adolescents (see Guideline 2).

altering drugs.

* While this guideline applies to people aged
about 18-25 years, the issues and concerns
overlap with those covered under Guideline 10,

“Young People’.

Current Guidelinel0 Draft Guideline 2

Young people (up to about 18 years)* For children and young people under 18 years
10.1 should follow the recommendations under of age

Guideline 9; AND 2.1 Parents and carers are advised that not

10.2 if they choose not to drink, should be drinking is the safest option for children and
supported in this decision; adolescents under 15 years of age.

10.3 in settings where alcohol is available to 2.2 Not drinking is the safest option for

them, should be supervised by adults at all times; | adolescents aged 15-17 years. If drinking does
10.4 should keep any drinking to a minimum; occur, it should be under parental supervision and
10.5 most importantly, should not drink to within the adult Guideline for low-risk drinking
become intoxicated; (two standard drinks or less in any one day).

10.6 to become responsible adult drinkers, a
gradual, supervised introduction to alcohol is
recommended.

* While this guideline applies young people up to
about 18 years of age, the issues and concerns
overlap with those covered under Guideline 9,
“Young Adults’.

The differences between the current Guidelines 9 and 10 and draft Guideline #2 and Additional health
advice #2 can be summarised as follows:

e drinking should be kept to a minimum versus not drinking is considered to be the safest option

e urged not to drink beyond the levels set in Guideline #1 versus if drinking occurs it should be
kept to within the levels set in Guideline #1

There are two general concerns with drafting and a reference of the rationale.

The risk of mortality and morbidity from accidents, including motor vehicle accidents, drowning and
suicide, increases with any amount of consumption. The available data suggest that this risk is
greatest for young adults aged 18-24 years who regularly consume alcohol above moderate amounts
(Britton et al. 2003; Klatsky and Armstrong 1993; Wells and MacDonald 1999). Binge drinking
(more than five to six drinks on an occasion) is a common and hazardous pattern of drinking in this
age group, irrespective of ethnicity. In 1995, while approximately two-thirds of Australian consumers
drank alcohol at a harmful level on one occasion in the past year, generally their consumption could
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be classified as low risk (McAllister 1995; Single and Rohl 1997), but the converse was observed for
young adults. In 1998, alcohol consumption that was risky for either acute or chronic harm was found
to comprise 93% of all alcohol consumption for young men aged 18—24 years compared to 67% for
men per se (Stockwell et al. 2002). Cardioprotection is not considered relevant for young adults, as
the risk of mortality and morbidity from accidents predominates (Single et al. 1999). This is
succinctly stated in the Dietary Guidelines for Americans and the Canadian Low-Risk Drinking
Guidelines®

Although the World Health Organization has not defined what moderation is for young adults in its
Global Status Report: Alcohol and Young People (2001), certain countries have definitions. The New
Zealand guidelines recommend that young adults should simply drink alcohol in amounts “less than
moderation,” while the Australian guidelines recommend that young adults should not drink more
than the recommended 40 and 20 g of ethanol/day for men and women, respectively, nor should
alcohol be mixed with other mood-altering drugs. The latter guidelines also recommend that young
adults should not drink immediately prior to undertaking risky activities such as boating, driving or
swimming. Interestingly, the Israeli guidelines recommend that “students” should not drink more than
one standard drink per drinking occasion.

Australia is the only country to include recommendations for consumption of alcohol by adolescents
aged under 15 years. This inclusion in the current Guidelines was in response to the 2001 National
Drug Strategy Household Survey which showed that Australian children as young as 14 years of age
consumed alcohol on a daily and weekly basis (AIHW 2002). Indeed, in 2004, 25% of Australian 14-
to 19-year-olds reported drinking alcohol on either a daily or weekly basis during the past 12 months,
compared with 50% of the general population 14 years and over (Australian Bureau of Statistics
2006). In the Australian Secondary Students’ Alcohol and Drug Survey in 2005, 47% of 16- to 17-
year-olds described themselves as current drinkers, that is, they had consumed alcohol in the week
prior to the survey, and 22% of 12- to 15-year-olds described themselves as current drinkers (White
and Hayman 2006).

The Australian Temperament Project, which analysed adolescent and young adult alcohol
consumption to identify early predictors and later consequences of different drinking patterns,
observed that moderate alcohol consumption in adolescence does not protect young adults from
harmful alcohol consumption patterns in the future, while abstinence from alcohol during adolescence
may protect against future harmful alcohol consumption (Waters 2005).

The underage consumption of alcohol is increasing in developed and developing countries (Swedish
Council for Information on Alcohol and Other Drugs 2000). There may be a correlation between the
age of commencing alcohol consumption and the risk of alcohol-related problems (Grant and Dawson
1997; Grant et al. 2001; Hibell et al. 2004).

Most countries, however, shy away from discussing childhood or underage consumption and do not
include recommendations for underage drinking in their guidelines. Indeed, it is often stated that their
guidelines apply only to people of legal drinking age who can publicly purchase, possess and
consume alcohol, such as in the U.S.A., where the legal age is 21 years. The Danish, Italian,
Norwegian, Swiss and U.S. guidelines simply state that adolescents or children under the age of 15

! http://www .health.gov/dietaryguidelines/dga2005/document/pdf/DGA2005.pdf

2 http://www.camh.net/About_Addiction_Mental Health/Drug_and Addiction_Information/low_risk drinking guidelines.html
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years should not drink alcohol, while the Swedish guidelines state that children should grow up in an
alcohol-free environment (Ministry of Health and Social Affairs 2002).

The UK guidelines state that if alcohol is consumed underage then it should be in an appropriate
amount for the age group with reference to their physical development, as body size and stage of
physical development determine blood alcohol concentration. Culture, however, influences the
acceptable age for alcohol consumption within a country or cultural group; certain Mediterranean
countries introduce children to alcohol, albeit diluted, in early childhood (Engels and Knibbe 2000).
For example, the Luxembourg guidelines advocate that children and adolescents younger than 16
years of age should drink only moderately, without specifying daily or weekly amounts.

4.1.2.1 General issues with drafting

e On page 55 paragraph 4, the White et al. 2007 reference cited should actually be White et al.
2002.

e On page 55 paragraph 4 refers to Appendix 8, Table A8.1 — there is no Appendix 8 in the draft
revised Guidelines and does correlate with tables in any other appendices.

4.1.2.2 Critique of unpublished and hence non-peer reviewed publication Room and Livingston
2007

This paper, which is cited on page 54 of the draft revised Guideline, is not a scholarly paper. It is a
short note to accompany the draft revised Guidelines for the working committee, and as such should
not be used to derive any scientific evidence. The paper is based on the 2004 NDSHS and the 2003-
04 Victorian surveys. It relates consumption to self-reported harm, measured as the number of
problems mentioned as a result of alcohol use. The main disadvantages of these surveys also apply to
the analyses such as sampling, reliability and validity of the questions, and self-reports.

The paper does not calculate standard errors in the estimates, and this is a problem because the
sample sizes in some of the categories (especially those aged under 18 years) are small. When the
estimates are restricted to drinkers only, they are likely to be very small. The paper does not report on
this, beyond the numbers in Table 1, which do not reflect the numbers in the particular age and risk
categories.
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4.1.3 Guideline 3 - Special precautions concerning pregnancy and breast feeding (page
57)

Current Guideline 11 Draft Guideline 3

Women who are pregnant or might soon For women who are pregnant, are planning a
become pregnant pregnancy or are breastfeeding

11.1 may consider not drinking at all; 3.1 Not drinking is the safest option.

11.2 most importantly, should never become

intoxicated;

11.3 if they choose to drink, over a week, should
have less than 7 standard drinks, AND, on any
one day, no more than 2 standard drinks (spread
over at least two hours);

11.4 should note that the risk is highest in the
earlier stages of pregnancy, including the time
from conception to the first missed period.

The differences between the current Guideline #1 1and draft Guideline #3 can be summarised as
follows:

¢ No information regarding intoxication
e No information regarding maximum limits if pregnant women chose to drink

e No information about the trimesters of pregnancy and potential risk of harm to the developing
foetus from alcohol consumption

It is considered that the draft Guideline #3 is too simple and non-specific to be effective and
useful guidance for pregnant women, to enable them to make informed decisions concerning
their alcohol consumption during pregnancy and during lactation to at least reduce their
consumption if not to abstain completely.

4.1.3.1 Alcohol consumption in Australian women during pregnancy

A recent study of alcohol consumption during pregnancy in non-indigenous West Australian women,
suggests that while 79.8% of women reported consuming alcohol in the three months before
pregnancy, 58.7% drank alcohol in at least one trimester of pregnancy (Colvin et al. 2007). This was
despite receiving advice to abstain. Interestingly, the proportion of women consuming one to two
drinks on a typical occasion did not change significantly during pregnancy, but the number of
occasions declined. Although the proportion of women consuming more than two standard drinks on
a typical occasion declined after the first trimester, 19.0% of women consumed this amount in at least
one trimester of pregnancy and 4.3% of women consumed five or more standard drinks on a typical
occasion in at least one trimester of pregnancy. In the first trimester of pregnancy, however, 14.8% of
women drank outside the current Australian guideline for alcohol consumption in pregnancy,
although this percentage decreased to 10% in the second and third trimesters. It is the first trimester of
pregnancy in particular, where there is highest risk of alcohol-related harm to the developing foetus,
which is stated in the current Guidelines. The West Australian population of women can be
considered to be representative of the population of women in the other Australian States and
Territories.

Another similar study undertaken in Perth women suggests while 67.3% of women reported
consuming alcohol before pregnancy, 32% of these women ceased consuming alcohol during
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pregnancy, although the remaining 48% of these women consumed alcohol during pregnancy, with
82.2% of these women consuming up to two standard drinks per week. At 4, 6 and 12 months
postpartum, 46.7%, 47.4% and 42.3% of breastfeeding women were consuming alcohol, respectively,
up to two standard drinks per week (Giglia and Binns 2007).

Another Australian study by Giglia and Binns (2007) also showed that there is a variable level of
knowledge regarding consuming alcohol and breastfeeding among Australian mothers. While the
majority of participants in the study were aware of the recommendations regarding alcohol during
pregnancy they felt that a similar level of information was required to provide direction and support
during lactation. The participants in the study were largely unaware of the effects of alcohol on
breastfeeding performance and the development of the infant. The majority of the women in the focus
groups also expressed concern at the lack of guidance available regarding ‘safe’ or ‘low risk’ alcohol
consumption practices during lactation.

In summary, irrespective of advice to guidance to the contrary, approximately one half to two thirds
of Australian women consume alcohol during their pregnancy. A low risk level should thus also be
included in Guideline #3, to inform pregnant women that if they do chose to consume alcohol, they
should ensure that they consume below this level, as at above this level there is a significantly
increased risk of alcohol-related harm to the developing foetus. In addition, advice should be included
that alcohol consumption above this level during the first trimester of pregnancy presents the highest
risk to the developing foetus. Encouragement to discuss the issue with their health professional should
also be included.

4.1.3.2 Incidence of alcohol-related foetal abnormalities in Australia
The risk and incidence of alcohol-related foetal abnormalities needs to be put into perspective for the
Australian population.

Although data on the birth prevalence of FAS in Australia are limited, they suggest that population
rates are substantially lower than in North America, France and Sweden (Sampson et al. 1997,
Chambers et al. 20005) However, the prevalence of FAS in Indigenous Australian children is much
higher than for non-indigenous children (Bower et al. 2000, Harris and Bucens 2003, Elliott et al.
2005) in keeping with findings from other Indigenous populations (May et al. 1991, Burd and Moffatt
1994, Stratton et al. 1996, Sampson et al. 1997, Chambers et al. 2005).

Concerning the West Australian data on the incidence of FAS, approximately three quarters of these
diagnoses occurred in Aboriginal children; the birth prevalence was 1.1/1000 live births compared
with 0.02/1000 live births for non-Aboriginal children (Bower et al. 1994). Indeed, in 1994, it was
postulated that the incidence of FAS in Australia was 1 to 2/1000 live births (Lipson 1994); this
estimate was from unpublished obstetric hospital data. In 1995, from data collected for the National
Drug Strategy, there were no hospital admissions assigned to FAS and thus an incidence could not be
determined (English et al. 1995); this was also observed in other epidemiological studies (Gibson et
al. 1983, Lumley et al. 1985, Bell and Lumley 1989, Walpole 1990).

Furthermore, these data estimate that the incidence of low birth weight resulting from excessive and
heavy consumption of alcohol was extremely small, 0.4/1,000. In 2000, the incidence of FAS from
the Births Defects Registry in WA with additional data from the Rural Pediatric Service (RPS)
database was still 0.02/1,000 for non-Aboriginal children but had increased to 2.76/1,000 for
Aboriginal children in WA (Bower et al. 2000). These figures reflect the low prevalence of excessive
or heavy consumption of alcohol by non-indigenous women during pregnancy in Australia. For
example, as previously stated, a recent study of alcohol consumption during pregnancy in non-
indigenous West Australian women, suggests that while 79.8% of women reported consuming
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alcohol in the three months before pregnancy, 58.7% drank alcohol in at least one trimester of
pregnancy (Colvin et al. 2007) and only 4.3% of women consumed five or more standard drinks on a
typical occasion in at least one trimester of pregnancy. The West Australian population of women can
be considered to be representative of the population of women in the other Australian States and
Territories.

4.1.3.3 Amount of alcohol and alcohol-related foetal abnormalities including FAS

Alcohol consumption by pregnant women is controversial and the available evidence continues to be
conflicting as to whether any amount of alcohol harms the foetus (Maier and West 2001; O’Leary
2004), as alcohol readily crosses the placental barrier.

The consumption of heavy amounts of alcohol by pregnant women has unequivocally been associated
with adverse effects on the developing foetus, although “a high level of alcohol intake alone generally
does not result in a diagnosis of FAS (Day 1992)”. Indeed, the nutritional status of the mother, her
ingestion of drugs including caffeine and nicotine, and her educational, ethnicity, genetic, marital,
parity and socio-economic status contribute to the development of FAS (Aase 1981, Sokol et al. 1986,
Michaelis and Michaelis 1994, Abel and Hannigan 1995, Jacobson et al. 1996).

Twelve countries have a guideline for alcohol consumption during pregnancy. Ten of these 12 are
unanimous in stating that pregnant women or those planning pregnancy should abstain from alcohol.
Abstinence is also recommended during breastfeeding, as alcohol readily crosses into breast milk.
The U.K. guidelines of 1995, however, recommended that pregnant women or those planning
pregnancy should reduce their alcohol consumption to no more than 8—16 grams of alcohol per week,
based on a review and report by the Department of Health’s Expert Committee on Toxicology (1995)
which concluded that consumption of 16 g of alcohol per day and above was associated with reduced
birthweight, but there was no convincing evidence that 8—16 g of alcohol per week has any adverse
effects on the developing foetus. A subsequent meta-analysis of approximately 20,000 exposed
foetuses, determined there was no evidence that moderate consumption, as distinct from light
consumption, does increase the risk of foetal abnormalities, where moderate consumption was
defined as greater than two standard drinks of alcohol per week but less than two standard drinks per
day in the first trimester (Polygenis et al. 1998).

While a recent review on the effects of low to moderate prenatal alcohol consumption (up to 83
g/week) on foetal and early infant development also concluded that there was no convincing evidence
of adverse effects, methodological weaknesses in the reviewed research precluded the conclusion that
alcohol consumption at any level is safe during pregnancy (Henderson et al. 2007).

The UK National Institute of Clinical Excellence, however, state that pregnant women can safely
consume up to one and a half standard drinks per day after the first trimester. The recent UK
guidelines of 2007’ consequently now recommend abstinence during pregnancy and advise against
intoxication, but importantly also recommend that women who do choose to consume alcohol before
and during pregnancy, should consume no more than 8—16 g of alcohol once or twice a week.

4.1.3.4 Relationship between alcohol consumption and other pregnancy outcomes

The relationship between alcohol consumption and other pregnancy outcomes apart from FAS
appears controversial and uncertain, so it is difficult to draw any conclusion and give absolute advice,
although a maximum daily amount and pattern to minimise risk should be advised. This must be

? http://www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicy AndGuidance/DH_074920
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made clear in the text to Guideline #3 as the issue is complex. Accordingly, the text for each
pregnancy outcome section should be summarised to clarify this.

For every paper that claims that any alcohol negatively influences a birth outcome, another paper
refutes it, as exemplified in the draft Guideline in page 60, paragraph 2, where Kesmodel et al. (2001)
observed an increased risk of preterm delivery with consumption of five or more alcoholic drinks per
week at 16 weeks gestation and with consumption of more than one to two drinks per week at 30
weeks gestation but Albertsen (2004) did not with four drinks per week over the gestation period. An
increased risk of preterm birth was also not observed by Parazzini et al. 2003, however, until more
than three drinks on average per day were consumed.

Concerning low birth rate, while Covington et al. (2002) on page 60, paragraph 4, observed that more
than 14 alcoholic drinks/week decreased birth weight and length, and lower weight at age seven
years, O’Callaghan et al. (2003) did not observe this. Furthermore, Mariscal et al. (2005) observed
that alcohol consumption of less than 6 g/day, actually decreased the risk for low birth weight but the
risk was increased when more than 12 g/day of alcohol was consumed. The risk was decreased again
when the 12 g/day was confined to weekends for non-cigarette smoking women. This also shows the
confounding of cigarette smoking and the importance of influence of patterns of alcohol
consumption.

Concerning spontaneous abortion, while Kesmodel et al. (2002) on page 60 paragraph 3, observed an
increased in risk of spontaneous abortion when five or more alcoholic drinks/week were consumed in
the first trimester, which was corroborated by Henrikse et al. (2005) but at 10 or more alcoholic
drinks/week, but not by Maconochie et al. (2006).

Concerning neurobehaviour and cognition on page 61, O’Callaghan et al. (2007) did not observe any
adverse attention, learning or cognition outcomes when less than one alcoholic drink/day was
consumed but drinking more than this in late pregnancy and indeed binge drinking, was associated
with an increased risk of overall learning difficulties. D’Onoftio et al. (2007), however, that polydrug
use during pregnancy was a better indicator of behavioural and learning difficulties.
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4.2 Additional advice and precautions
4.2.1 Additional health advice and precautions 1:

e For situations where not drinking is the safest option (page 67)

Current Guideline 2 Draft Additional health advice 1

When undertaking activities that involve risk For situations where not drinking is the safest

or a degree of skill option

2.1 to avoid the risk of harm to the drinker and - Taking part in or supervising risky activities (eg
others, do not drink alcohol before or during such | driving, boating, extreme sports)

activities. - Alcohol consumption increases the risk of harm

to drinkers and to others. Alcohol therefore should
not be consumed before or during risky activities,
such as driving, flying an aircraft, water sports or
SNOW Sports.

The differences between the current Guideline #2 and draft Additional health advice #1 can be
summarised as follows:

e advice not to drink alcohol before or during such activities versus alcohol therefore should not be
consumed before or during risky activities

There is one specific concern with the drafting. The draft revised Guideline provides specific
examples of situations where drinking is not the safest option, such as taking part in or supervising
risky activities and lists driving, flying, water and snow sports. It is recommended that specific
examples are not listed. For example, the draft Additional health advice #1 is in conflict with the
Federal and State Government’s drink driving legislation because, as stated on page 28 paragraph 2,
the blood alcohol limit for driving in Australia is 0.05% based on controlled studies of driving skills.
The blood alcohol limit is not ‘no alcohol’. Such a short list of ‘risky activities’ also does not capture
all the potential risky activities.

Concerning page 67, paragraph 4, the definition of an average sized adult is important. In 1998, the
average sized Australian adult male weighed 82 kg and the average sized Australian female 66 kg
(NNS 1995). Given that in 2004/05 62% of Australian males and 45% of Australian females had a
BMI greater than 25 (ABS 2006), whereas in 1995 the figures were 52% and 37%, respectively, it is
anticipated that the average weight figures have correspondingly increased.
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4.2.2 Additional health advice and precautions 2:

o For people who should be aware that they have an increased risk (page 70)

Young adults (page 70)

Current Guideline 9

Young adults (aged about 18-25 years)*

9.1 are especially urged not to drink beyond the
levels set in Guideline 1;

9.2 should not drink at all for at least several
hours before undertaking potentially risky
activities (eg driving, swimming, boating);

9.3 should not mix alcohol with other mood
altering drugs.

* While this guideline applies to people aged
about 18-25 years, the issues and concerns
overlap with those covered under Guideline 10,
“Young People’.

Draft Additional health advice 2

For people who should be aware that they have
an increased risk

Young adults, who have a higher risk of accidents
and injuries

Young adults up to the age of 25 are at particular
risk of harm from alcohol consumption. The
issues for young adults are similar to those for
adolescents (see Guideline 2).

The differences between the current Guideline #9 and draft Additional health advice #2 can be

summarised as follows:

e Advice not to drink beyond the levels set in Guideline 1 versus should be aware that they have an

increased risk

It should be noted that the text in this section is repetitive to Guideline #2 pages 50-55. Also, on
page 71, paragraph 5, moderate consumption may confer a modicum of cardioprotection for younger

adults (Power et al. 1998; Thadhani et al. 2002), but is not generally considered relevant for young

adults, as the risk of mortality and morbidity from accidents predominates (Single et al. 1999).
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Older people (page 72)

Current Guideline 8 Draft Additional health advice 2

Older people For people who should be aware that they have
8.1 are advised, if they drink, to consider drinking | an increased risk

less than the levels set in Guideline 1. - Older people, who have a higher risk of falls and

are more likely to be taking medication

- Although light to moderate alcohol consumption
in older adults may lower the risk of several
chronic conditions, including age-related bone
loss, heart failure, stroke, atherosclerosis,
cognitive impairment and dementia, for some
older adults, drinking alcohol increases the risk of
falls and injuries, as well as some chronic
conditions.

The differences between the current Guideline #8 and draft Additional health advice #2 can be
summarised as follows:

e advice to drink less than the levels set in Guidelinel versus advice to be aware that drinking
alcohol increases the risk of falls and injuries, as well as some chronic conditions.

It should be noted that concerning elderly populations, the relationship between alcohol
consumption and mortality has been less well documented. Older adults are generally defined as
persons aged 65 years or older. In 2000 they represented approximately 12% of the Australian
populations (Kinsella and Velkoff 2001). Globally this population group is projected to nearly triple
by 2050. Significant factors in life expectancy include gender, genetics, hygiene, diet, exercise and
lifestyle. Older adults have an increased absolute risk of cardiovascular disease, and consequently the
beneficial effects of moderate alcohol consumption may outweigh any harmful effects in this
population group, in particular when coupled with a Mediterranean-style diet (Knoops et al. 2004;
Trichopoulou and Critselis 2004), although it has also has been postulated that any cardioprotective
effect for cardiovascular disease may be negated by increased morbidity and mortality from other
causes (Van de Water and Boshuizen 1995).

Two US cohort studies have shown that light to moderate alcohol consumption in men and women
aged over 65 years may be associated with a reduced risk of all-cause mortality by 30—40%, a third
study has shown no such association (Scherr et al. 1992, Brandt et al. 1993, Holbrook and Barrett-
Connor 1993). The two former studies observed, however, significant differences in cognitive
function or mental performance and greater bone density (which is major cause of disability), in
addition to a reduced risk of mortality from cardiovascular disease. Moderate alcohol consumption
has consequently also been shown to significantly lengthen survival, on average by 7.6 months for
men aged 60-74 years of age and 2.7 months for women over 64 years of age when consuming
10-70 g of alcohol per week, although the risk of all-cause mortality did not increase with heavier
consumption (Simons et al. 2000). Moderate alcohol consumption was also observed in the Dubbo
Study of the Elderly which commenced in 1998/89, to decrease the risk of other ageing conditions
such as loss of cognitive function and osteoporosis, although heavier consumption was observed to
increase their risk (Simons et al. 1991, Simons et al. 1996, Simons et al. 2006).

There are certain caveats concerning a definition of moderate consumption for older adults, however.

Because of a decrease in the body’s total water content with ageing, a higher blood alcohol
concentration is observed for a given amount of alcohol; simultaneously, neurological tolerances to
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alcohol decrease. In addition, with increasing age comes increasing use of medications that may
interact with alcohol and hence influence blood alcohol concentration and ensuing adverse effects.
Furthermore, any alcohol consumption can exacerbate certain cardiovascular diseases such as
hypertension and cardiac arrhythmias (National Institute on Alcohol Abuse and Alcoholism 1995;
1998). While 11 of the 33 reviewed guidelines include recommendations for adolescents and/or
young adults, only the current Australian, German and Italian guidelines recommend that older adults
should reduce their alcohol consumption to below the definition for moderate, but they do not
necessarily advocate abstinence. Coincidentally, these guidelines are from countries that have
relatively large ageing populations.
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People with a history of alcohol dependence (Page 73)

Current Guideline 5

People with a relative* who has, or has had, a
problem with alcohol

5.1 are advised to be careful about how much they
drink;

5.2 should take particular care to have regular
alcohol-free days (one or two days per week);

5.3 might consider not drinking at all.

* first-degree relatives (parents, siblings) or
second-degree relatives (grandparents, uncles,

Draft Additional health advice 2

For people who should be aware that they have
an increased risk

- People with a family history of alcohol-related
problems, including alcohol dependence, are more
at risk than the general population of being unable
to control their level of drinking. Anyone with
first or second-degree relatives with alcohol
dependence should consider reducing their
drinking below Guideline 1 and discuss their

aunts, cousins). alcohol intake with their health professional.

The differences between the current Guideline #5 and draft Additional health advice #2 can be
summarised as follows:

e No advice to have regular alcohol-free days versus should consider reducing their drinking below
Guideline 1

e No advice to consider not drinking at all versus should consider reducing their drinking below
Guideline 1

The accompanying text to the Additional health advice #2 has been over-simplified with no
clear conclusions provided.

Until recently, medical science has attempted to apply linear models of cause and effect to diseases
whose origins are polygenic or a consequence of complex gene-environment interactions. For
example, separate models of alcohol dependence have been developed for the social, psychological,
behavioural, genetic and biological aspects of dependence where the variance in predicting who will
become an alcoholic has been attributed 50% to behavioural and social factors, and 50% to genetic
and biological factors. Indeed, the risk of alcohol dependence varies by gender and culture, where
genetics can determine the specific risk and protection factors for an ethnic group and an individual,
which are based on variation in alcohol and acetaldehyde dehydrogenase alleles or variants, and the
heritable and non-heritable co-morbid psychopathological factors, such as depression, risk-taking and
stress.

Heredity studies have been undertaken to determine the genetic ‘liability’ for alcoholism, including
studies of identical and non-identical twins, and adoption studies. From these studies there appear to
be two types of alcoholics: primarily male with a 9-fold genetic risk; and both male and female with a
lesser genetic risk, but a greater significant environmental influence leading to an earlier onset of
alcoholism. It has been proposed that the difference between the two types is related to the inherited
personalities, such that easily stressed individuals are more susceptible to alcoholism, in particular in
a heavy drinking culture. It has also been proposed that alcoholism is a polygenetic disorder, that is,
there are different genes affecting or influencing the frequency and quantity of alcohol consumed by
an individual as well as the development of neuroadaption or tolerance by an individual. From animal
studies, the influence of the environment is apparent where adopted mice drink as do their adopted
parents rather than their biological parents.

Indeed, studies in animal models and humans have identified both genetic and environmental factors

contributing to alcohol consumption, such that this complex behavioural trait is influenced by
multiple factors as follows:
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1. Genetic factors specifically related to the pharmacology of alcohol;
2. Psychological factors; and
3. Socio-cultural factors

There are two primary biological or genetic factors that influence alcohol consumption behaviour and
the development of alcoholism: alcohol metabolism and neuroadaption. In the US population, for
example, there is a three-fold variation in the rate of alcohol metabolism and hence elimination of
alcohol from the body, which determines the level and hence duration of exposure of the body organs
and tissues to alcohol. Of this variation, approximately 40-60% is directly attributable to genetics and
the remainder to environmental influences, such as the concurrent consumption of food and/or other
drugs.

An increased rate of alcohol metabolism confers a lower blood alcohol and/or acetaldehyde
concentration and less toxicity to tissues and organs, while a decreased rate confers a higher blood
alcohol and/or acetaldehyde concentration that can infer systemic cardiovascular and gastrointestinal
adverse reactions, such as nausea, vomiting, headache, tachycardia, low blood pressure and facial
flushing.  Alcohol is metabolised primarily by the enzyme alcohol dehydrogenase (ADH) to
acetaldehyde. Acetaldehyde is further metabolised by the enzyme acetaldehyde dehydrogenase
(AIDH) to acetate. There are genetic variants of ADH and AIDH, which are more or less active at
metabolising; less active genetic variants result in an inability to metabolise alcohol or acetaldehyde
and hence a high blood alcohol or acetaldehyde concentration results and remains until the secondary
metabolic pathway is induced. Asian populations, such as the Chinese and Japanese, inherit primarily
the active ADH2 variant whereby alcohol is rapidly converted to acetaldehyde, but they also
primarily inherit the inactive AIDH2, gene whereby the toxic acetaldehyde is not further converted to
acetate, and accumulates in the blood and tissues. A systemic adverse reaction ensues that generally
discourages excessive consumption and effectively protects these individuals against the development
of alcoholism. The protection is relative rather than absolute, however, as the adverse effects can be
overcome with a significantly slowed drinking pattern.

Neuroadaption or tolerance to the aversive behaviourally-impairing effects of ethanol on the central
nervous system and on motor function develops with chronic or repeated drinking and enables
heavier and excessive consumption; the aversive effects generally discourage excessive consumption.
Continued excessive consumption is, however, encouraged by a relative insensitivity, also genetically
predisposed, to the aversive systemic cardiovascular and gastrointestinal effects of a high blood
concentration of alcohol and acetaldehyde, and to those of the central nervous system and motor
function.

The psychological factors contributing to consumption behaviour include an expectancy of
pleasurable effects such as social stimulation and dis-inhibition, that is, positive reinforcing effects
which occur at a low to moderate level of alcohol consumption. Conversely, expectancy of aversive
effects such as loss of central nervous system and motor skills, that is, negative reinforcing effects
which occur at higher levels of alcohol consumption, generally discourages excessive consumption
and potentially promotes abstinence.

The socio-cultural factors contributing to consumption behaviour include ethnicity, family, peers and
religion.

Thus some people drink alcohol but others do not, some people drink more alcohol than others and

some people drink alcohol despite negative consequences. These differences in alcohol consumption
behaviour reflect both different kinds of environmental conditions and different genetic profiles.
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Continued excessive alcohol consumption leads to alcoholism, or a physical dependence