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FROM THE EDITOR

Beer has been a staple part of European diets for thousands of years, and
through the ages it has become deeply ingrained in our traditions and culture.
Hundreds of different types of beer are brewed across Europe. Made from na-
tural raw materials, beer can play an important part in healthy adult diets and
lifestyles, provided that it is consumed in moderation. This booklet provides an
overview of the current state of scientific knowledge on the potential benefits
and risks of moderate beer consumption. Together with the other members of
the Scientific Committee, I have reviewed all sections for scientific soundness,
and the many peer-reviewed publications from which the information has been
drawn are listed at the end.

Excessive versus responsible alcohol consumption

Beer usually contains alcohol and it must be stressed that the health risks
associated with inappropriate and excessive alcohol consumption are well esta-
blished. Excessive alcohol consumption exerts deleterious effects on the human
body, with increased potential for harm to many organs, primarily the liver, as
well as on the cardiovascular and central nervous systems. In addition, there
are associated social problems such as increased risks of accidents, violence
and crime. Besides those well known adverse effects of excessive alcohol con-
sumption, findings presented here also indicate that there is strong evidence
for certain benefits from responsible beer drinking.

To drink or not to drink?

The information in this booklet is not intended to encourage people who
abstain from drinking alcohol, for whatever reason, to begin consuming beer
on health grounds. The purpose is to inform and reassure those who already
enjoy drinking beer, that when consumed in moderation, beer can play a role
in a healthy diet. However, it is not intended as nutritional advice for indivi-
duals. Decisions and recommendations about beer consumption, and alcohol
consumption in general, must consider the full range of potential benefits and
negative impacts for each individual and society as a whole, according to the
recommended limits, and after consulting a general practitioner.

Prof Ascension Marcos
Editor
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FROM THE SCIENTIFIC
COMMITTEE

We, the Scientific Committee of the Beer and Health booklet, have reviewed the
content and conclude that all relevant scientific literature has been consulted
and addressed. The booklet is an accurate presentation of the current state of
knowledge on moderate beer consumption and health.

Prof Arne Astrup

Department of Nutrition, Sports and Exercise, University of Copenhagen,
Denmark

Expertise: Obesity, energy metabolism, metabolic syndrome, diabetes, dietary
fats, appetite

Dr Ramon Estruch

Hospital Clinic, CIBER Obesity and Nutrition, University of Barcelona, Spain
Expertise: Mediterranean diet, wine, beer, cardiovascular disease,
atherosclerosis, inflammation

Dr Henk Hendriks

Consultant, the Netherlands

Expertise: Nutrition intervention studies, functional food evaluation, metabolic
diseases, weight management

Prof Frans Kok, chair

Emeritus Professor of Nutrition and Health, Wageningen University,

the Netherlands

Expertise: Diet in disease prevention, energy balance and body composition
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Prof Ascensién Marcos, editor

Immunonutrition Research Group, Institute of Food Science, Technology and
Nutrition, Spanish National Research Council, Madrid, Spain

Expertise: Immunonutrition and lifestyle

Dr Vincenzo Solfrizzi

Geriatric Medicine and Memory Unit, University of Bari, ‘A. Moro’, Italy
Expertise: Mediterranean diet, cognitive decline, pre-dementia, Alzheimer’s
disease and other dementias

Dr Corina-Aurelia Zugravu
University of Medicine and Pharmacy Carol Davila, Romania

Expertise: Public health nutrition, health promotion and dietary intake
evaluation

On behalf of the Scientific Committee
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Prof Frans Kok
Chair, Scientific Committee
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KEY MESSAGES

Q Beeris aversatile drink with a relatively low alcohol percentage that,
when drank in moderation, can be part of an adult’s healthy lifestyle.

Q There are two sides to beer consumption because of the alcohol it
contains. There is no doubt that heavy drinking can cause damage in
the short and the long term. On the other hand, moderate drinking
can have beneficial effects on health.

Q People who do not drink alcoholic beverages are not encouraged to
start drinking them (even in moderation) for health reasons. Alcohol
consumption may in some cases lead to excessive use and addiction
which is harmful to health.

Q People who do drink beer or other alcoholic beverages are encour-
aged to do so in moderation as part of a healthy lifestyle.

Q For some groups and in some circumstances, such as for those under
the legal purchasing age, when driving, when operating machinery,
before physical activity such as sports, when taking certain medica-
tion, for women during pregnancy or who are trying to conceive or
are breastfeeding, for patients with past alcoholism or liver, gastro-
intestinal or pancreatic disease, it is better not to drink any alcoholic
beverages at all.

Q Years of relevant scientific research from around the world sug-
gests that regular consumption of beer up to two drinks per day for
adult men and up to one drink per day for adult women, may have
a beneficial effect on health. This is associated with a lower risk of
all-cause mortality, mainly because of a lower risk of cardiovascular

10  EBeer and Health Moderate consumption as part of a healthy lifestyle

disease, type 2 diabetes, and probably dementia (see Chapters 5, 6,

8 and 10). However, moderate alcohol consumption should always be
considered as a supplement and not as an alternative to other healthy
lifestyle choices that lower the risks of chronic diseases such as coro-
nary heart disease and type 2 diabetes.

Consumption of all alcoholic beverages, including beer, can contrib-
ute to the risk of cancers of the breast, colorectum, head and neck,
liver and oesophagus, sometimes at low levels (see Chapter 7). As
such, consumers with an already increased susceptibility to such
cancers should consider reducing their alcohol consumption.

There is no such thing as ‘a standard drink’, though this booklet de-
fines ‘a drink’ as one that contains 10 grams of alcohol, which equals
for example 250 ml of 5% beer (see Chapter 1).

Beer is made from the natural ingredients: water, cereals, hops and
yeast. It usually contains alcohol, and contains small amounts of B
vitamins, minerals, polyphenols and fibre (see Chapter 2).

The relationship between body weight and beer consumption is com-
plex, but it appears that weight gain may be associated with higher
consumption of all alcoholic beverages, including beer (see Chapter
3).

Non-alcoholic beer can be a good alcohol-free alternative. Some
studies have looked at the mostly positive effects of alcohol-free
beer on hydration, breastfeeding, anxiety, sleep and cardiovascular
biomarkers, but more research is needed (see Chapter 4).

Beer and Health Moderate consumption as part of a healthy lifestyle
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BEER AND A HEALTHY
LIFESTYLE

Moderate beer consumption can be part of an adult’s healthy lifestyle and
can have health benefits.

Moderate
beer consumption

Moderate beer

consumption
can fit in a healthy
Q d‘ lifestyle.

max. per day

R%

Moderate drinking

may lower the risk of
cardiovascular disease, O@
type 2 diabetes and
dementia.

For people who don’t
want to consume

NON alcohol, non-alcoholic
ALCOHOLIC beer can be a good

alternative.
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cause damage in

There is no doubt

=)

Don’t drink

if you are: underaged driving pregnant or  breastfeeding the short and the
trying to long term.
conceive

Potential health effects only apply to moderate beer consumption by adults. This is defined in this infographic as no
more than two 25 cl drinks of 5% beer (or two 33 cl drinks of 3.8% beer, or two 10 cl drinks of 13% wine) daily for
men and one for women. This may vary for one’s age, size and overall health. An otherwise healthy lifestyle is »

Moderate alcohol consumption reduces the risk of all-cause mortality.

higher risk
normal
lower risk

no alcohol moderate excessive
consumption consumption consumption

Moderate beer
consumption can fitin a
balanced diet alongside,

not replacing, other
healthy lifestyle
choices.

strongly advised. For personal guidance, check with your general practitioner. Please note this does not constitute
a drinking guideline. All statements from this infographic are backed-up by science that can be retrieved on

www.beerandhealth.eu.



BASICS ON'BEER -
AND HEALTHZ"

This booklet summarises the relevant scientific
literature on moderate beer consumption in
relation to health, but there are' some aspects
you have to take into consideration while

reading it.

KEY MESSAGES

Moderate consumption as part of a healthy lifestyle

15



1.1 Beer versus alcohol

Beer usually contains alcohol, and alcohol is
responsible for some positive health effects
provided that it is consumed in modera-
tion. Therefore, some of the chapters in

this booklet are about the consumption

of alcohol in general, and the effects of
alcoholic beverages other than beer are also
mentioned. Of all alcoholic beverages, beer
is a beverage with a relatively low alcohol
percentage (on average 4-5%). Other

Figure 1. Drinking guidelines in Europe
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chapters thus focus on the potential health
effects of beer as derived from the natural
raw materials from which it is brewed.

1.2 Interpretation of scientific research on
beer and health

Years of scientific research suggests that
the regular consumption of beer, up to two
glasses per day for adult men and up to

one glass per day for adult women (while
avoiding excessive drinking) can have a »
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Sources: national guidelines and www.iard.org (April 2016)
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The strength of scientific research

In health science, different types of
studies are used to analyse and under-
stand the patterns, causes and effects
of health and disease conditions in
defined populations. Figure 2 shows the
strength of conclusions from different
studies.

Population studies (observational)

In a population study, for example a
cohort study or case control study, a
large group of people is followed over
a long period of time to try and identify
any common (lifestyle) factors that
people who get a certain disease may
have. However, as scientists cannot
control all factors during such studies,
some may be overlooked or incorrectly
linked to certain disease risks, and so
proof of causality cannot be proven with
a population study.

Intervention studies (experimental)
In an intervention study, for example

randomized controlled trials, (life-

Figure 2. Hierarchy in scientific evidence

Systematic
reviews

Randomized
control trials

Cohort studies
Case control studies
Case series

Case reports

Included in
this booklet

style) factors are deliberately varied

in subjects to see if these cause any
effect. Intervention studies may provide
insight into the biological mechanisms
by which selected (lifestyle) factors
affect a disease.

Systematic reviews

A systematic review is a thorough,
comprehensive and explicit means of
integrating and analysing the existing
scientific literature in order to try to
identify stronger associations.

Meta-analyses

A meta-analysis is a statistical ap-
proach to combine data derived from a
systematic review, though not all data
from systematic reviews are suitable for
meta-analysis. m
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protective effect on health. However, this
statement may not be generalised to the
overall population since some individuals
may have a family or medical history or a
certain lifestyle which counters the general
trend. That is why in the text, words like
‘may’ and ‘potential’ are often used. When
in doubt, it is recommended that you check
with your general practitioner for personal
guidance on drinking. A characteristic of
scientific research is that the results of new
studies can change insights, but only when
there is enough evidence advice will change.
In this booklet, the current state-of-the-art
insights based on the most recent evidence
are presented.

Recommendations on the safe limits of
alcohol consumption vary from one country
to another (see Figure 1), and range from

a maximum of 8-40 g per day. Also, the
amount of alcohol in any one ‘standard’
drink varies considerably depending on the
size of the glass and the strength of the bev-
erage, differing across Europe according to
historic traditions and customs from 8-20 g
per drink. To be specific about the amount

of alcohol that is responsible for certain
health effects, grams of alcohol are used in
this booklet.

Definition of moderate alcohol
consumption

In this booklet, moderate alcohol consump-
tion is defined as the regular consumption
of alcohol up to 20 grams of alcohol per day
for adult men and up to 10 grams of alcohol
per day for adult women (while avoiding
excessive drinking) (see Chapter 10), taking
into account a range around the optimal
moderate consumption levels.

Communicating to the public

Individuals often consider alcohol consump-
tion in terms of ‘drinks’ rather than grams
of alcohol consumed, but there is no such
thing as a ‘standard drink’. The sizes and
strengths of drinks vary from country to
country, from drink to drink, and from con-
sumer to consumer. To be as objective and
informative as possible, this booklet uses
the term ‘a drink’ to describe one that con-
tains 10 grams of alcohol. Table 1 shows the
size of different drinks containing different
levels of alcohol by volume. »

Table 1. Volume of different drinks, each containing 10 grams of alcohol

Beverage
Beer 3.8% alc.
Beer 5% alc.
Wine 13% alc.
Spirits 40% alc.

Volume [ml]
330

250

100

30
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1.4 Moderate is not always responsible
For some groups and on some occasions,
it is better to drink no alcoholic beverages
at all. This applies in the following circum-
stances.

. When under the legal purchasing age* REMEMBER

. During pregnancy or when trying to
conceive

. Women who are breastfeeding

. When driving

. When operating machinery

. Before physical activity such as sports

. When taking certain medication

. Patients with past alcoholism, or liver,
gastrointestinal or pancreatic disease

Saving your drinks only for the weekend is unhealthy

Also, people who do not drink alcoholic

beyetjages are not er!couraged Fo start Most health effects of alcohol consumption are attributed
drinking them (even in moderation) for

health reasons. Alcohol consumption can in to a pattern where drinking is evenly spread out over the
some cases lead to addiction and excessive week. Research Suggests that a pattern inClUding hlgh
use which is harmful to health. alcohol consumption (‘binge drinking’, defined as five
or more drinks on a single occasion for men and four or
* . P
The legal purchasing age for beer is is between more drinks for women)? can negatively affect health,
16 and 18 years old in different European : : :
countries. B even when consumption over a week is moderate. Binge
drinking must always be discouraged.®®'" =
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Beer is made from natural ingredients, including malt-

ed cereals (most often barley), hops, yeast and water.

Thanks to these, beer contains minerals, vitamins, fibre
and polyphenols that can positively contribute to a
person’s diet. Also, the alcohol in beer can have positive

health effects when consumed in moderation.

KEY MESSAGES
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In addition to the positive effects of mode-
rate alcohol consumption (see Chapters 5,
6, 8 and 9), beer can also make a small con-
tribution to diets by providing certain B
vitamins, minerals, polyphenols and fibre.
The actual composition of different beers
range considerably depending on the raw
materials used and the way it is made. Table
2 shows the average composition of regular
pilsner/lager beers relative to recommended
daily dietary intakes, and the nutritional
highlights are discussed in this chapter. Glu-
ten, which people having celiac disease have
to avoid, will also be discussed. By eating a
balanced diet, most people will get enough
nutrients, though beer can also play a role
in a balanced diet as long as it is consumed
in moderation.

Small quantities of many B vitamins are
available in beer, and their bioavailability
has been confirmed by intervention re-
search that has shown an increased absorp-
tion level of B vitamins with moderate beer
consumption (330 ml per day for women and
660 ml per day for men).1718

Folate and homocysteine levels

An experimental and a population study
have demonstrated that beer consump-
tion may help to maintain homocysteine
levels in the normal range due to the high
folate content,''® whereas wine, vodka and
whiskey contain no detectable levels of
folate.2® High homocysteine levels are found
in people having cardiovascular or Alzhei-
mer’s disease, though meta-analyses show
that lowering homocysteine levels by using
B vitamins did not have a significant effect
on cardiovascular events, cognitive aging or
mortality.2"22

Cereals, water, hops, yeast and processing
conditions can all contribute to the mineral
content of beer.2®* About 75% of the min-
erals in beer come from the malt, with the
remaining 25% originating from the water.?4

Some important minerals for health effects
include silicon, potassium and sodium.

Silicon

Many biological roles of silicon remain
unknown, and consequently, the recom-
mended daily silicon intake has not yet been
set.?5 Beer is a substantial source of silicon
in the diet, in the range of 6.4-56.5 mg/| 2¢
with an average of ~19 mg/I. After drink-
ing beer, serum and urinary silicon levels
increase significantly, confirming that beer
is a readily bioavailable source of silicon,?”
and beers made from barley tend to contain
more silicon than those made from wheat.
Hops contain substantially more silicon
than cereals, but quantitatively, hops make
a much smaller contribution to beer than
malt. In comparison, wines and spirits have
lower levels of silicon.'® A review shows

that the accumulated evidence over the
past 30 years indicates that silicon plays

an important role in bone formation and in
bone and connective tissue health,™ and

it is suggested that the silicon component
of beer may contribute to some of these
positive effects.22However, more research
is needed to investigate whether the dietary
silicon provided by moderate beer consump-
tion actually reduces the risks of developing
osteoporosis (see Chapter 9).

Potassium to sodium ratio

Beer has a relatively high potassium to so-
dium ratio (typically 4:1), which is beneficial
in keeping blood pressure at normal and
healthy levels.?®

In the past decade, there has been in-
creased interest in the potential health
benefits of dietary plant polyphenols, due
to their observed antioxidant and anti-in-
flammatory effects. Epidemiological studies
and associated meta-analyses suggest that
the long term consumption of diets rich in
plant polyphenols offer protection against
the development of cancers, cardiovascular
diseases, diabetes, osteoporosis and neuro-
degenerative diseases.?® »
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Table 2. The average composition of a Pilsner style, lager
beer in Europe relative to recommended dietary intakes

Component

Water
Alcohol
Carbohydrate
Protein
Energy
Fibre'2

Vitamins

Thiamin (B1)
Riboflavin (B2)
Niacin (B3)
Pantothenic acid (B5)
Pyridoxine (B6)
Folate

Cobalamin (B12)

Minerals
Calcium
Copper
Iron
Potassium
Magnesium
Manganese
Silicon'®
Sodium
Phosphorus
Selenium
Zinc

ND = not determined

Sources:

Unit

%

kcal

mg
mg
mg
mg
mg
Mg

Hg

mg
mg
mg
mg
mg
mg
mg
mg
mg
Hg

mg

Average in beer
Per 100 ml

93
4.4
2.9
0.34
39
0.2

0.01
0.03
0.65
0.06
0.04
5.25
0.05

4.90
0.01
0.09
35.33
7.54
0.02
1.92
4.51
19.42
0.31
0.03

Daily requirements for adults
(19-50 years old) '+1¢

Male

3700
130
56
2550
38

1.0
1.3
17

1.4
200
1.5

700

1600
550
75
9.4

Female

2700
130
46
1940
25

200
1.5

700
1.2
14.8
3500
270

ND
1600
550
60
6.8

Composition of beer: Derived from the Food composition data of 16 European countries via www.EuroFIR.

org (except for data on fibre and silicon).

Dietary recommendations: European Food Safety Authority,’ British Nutrition Foundation,” Food and

Nutrition Board™®
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Polyphenols in beer

More than 35 phenolic compounds have
been identified in beer, with about 80-90%
from the malt and 10-20% from the
hops.? The total amount of polyphenols
depends on the type of beer, based on the
raw materials and the brewing process.
Per drink (of equivalent alcohol content),
beer contains more than twice as many
polyphenols as white wine and half the
amount in red wine.?' In beer, xanthohumol
and its metabolites isoxanthohumol and
phytoestrogen 8-prenylnaringenin provide
in vitro health properties such as anticar-
cinogenic, anti-invasive, anti-inflammatory
and antioxidant effects. However, further
studies in humans are needed to determine
whether the plasma concentrations of such
compounds derived from moderate beer
consumption have the same bioactivity as
observed in vitro.3?

Cardiovascular disease and polyphenols
As can be seen in Chapter 5, the consump-
tion of 10-20 g alcohol per day can have
protective effects against cardiovascular
disease. Different studies speculate that
other factors in beer (and wine) could also
be protective; mainly polyphenols,3233

and two studies suggest polyphenols in
non-alcoholic beer may also play a part (see
Chapter 4). More randomized clinical trials
focused on identifying the actual mecha-
nisms behind the action of polyphenols are
needed to understand if and how much they
contribute to the protective effect.

2.5 Fibre

Although international food composition
tables report no dietary fibre in beer, it is
evident that lager and dark beers do contain
amounts of soluble dietary fibre (1.87-2.02
g/l). Soluble fibre in beer is derived from
the cell walls of barley, and the indigestible
carbohydrates (B-glucans and arabinox-
ylans) are the largest constituents of dietary
fibre.? The European Food Safety Authority
(EFSA) concluded that barley B-glucans
have been shown to lower blood cholesterol,
and at least 3 g of barley B-glucans should
be consumed per day in order to obtain

the claimed effect.?* Barley B-glucans are
often found in beer, however, the levels vary
widely depending on brewing processes,
and more research is necessary.

2.6 Gluten

In Europe, an estimated 1% of adults and
children have celiac disease, an autoimmune
disorder in which the immune system reacts
to gluten.3% As beer is usually made from
malted barley or wheat, it will therefore
contain small quantities of gluten. There is
an issue however, regarding the determina-
tion of gluten levels in beer, as the current
method described by the Codex Alimenta-
rius is not valid for use in hydrolyzed and
fermented products.3¢ For people diagnosed
with celiac disease, only beer with the offi-
cial gluten free logo should be consumed.3”
Official gluten-free beers are brewed by
using techniques that reduce the level of
gluten in barley-based beer, use gluten

free cereals, or use fermentable sugars or
syrups.®® m
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REMEMBER

It is better to drink alcoholic beverages on a full stomach

If alcohol is consumed on an empty stomach, it is absorbed faster
than if the stomach is full. Since elimination of alcohol does not
depend on factors that can be directly influenced, peak blood
alcohol concentration (BAC) when drinking alcoholic beverages on
an empty stomach will be higher than when drinking during or soon
after having a meal.3® But the type of alcoholic beverage is also
important. When drinking on an empty stomach, more concentrated
beverages like spirits will produce a higher peak BAC than when the
same amount of alcohol is consumed as beer. When alcohol is
consumed with or soon after a meal, the highest peak BAC is seen
with more diluted drinks like beer, but this peak is still lower than
when drinking beer on an empty stomach.#? So to avoid high peak
blood alcohol concentrations, it is better to drink alcoholic bever-
ages with or soon after a meal, or to choose more diluted
beverages like beer. m
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Emeritus Professor of Nutrition and Health,
Wageningen University, the Netherlands
Expertise: Diet in disease prevention, energy

balance and body composition

“First of all, there is an obvious risk of medical and social harm from alcohol
abuse. And you don’t have to drink alcoholic beverages for your health. There
are many other ways to stay healthy. Adults who are used to drinking alco-
holic beverages are advised to limit their intake to a maximum of two drinks
per day for men and a maximum of one drink for women. The most favourable
drinking pattern is regular daily or almost daily drinking, while avoiding the
clearly harmful binge drinking. Keeping this in mind, beer consumption can
be part of a healthy lifestyle.”

“Adults, who limit their beer consumption to one or two drinks per day, bene-
fit from a lower risk of cardiovascular disease, type 2 diabetes and dementia.
Furthermore, beer is made only from natural ingredients, in which there are
small amounts of B vitamins from the cereal and yeast, and fibre and poly-
phenols from the cereals and hops which might also have beneficial effects,
but further research is needed. And remember that by eating a balanced diet,
most people will get enough nutrients from their food.”

“There are non-alcoholic, low-alcoholic and alcoholic beers. It would be
interesting to see whether and how these beverages differ in their influence,
for example on rehydration. With increasing life expectancy and the increas-

“B E E R CA [ o ing number of elderly people, hydration is an important topic.”
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BASICS OF BEER

Beer is a fermented beverage with a relatively low (or no) alcohol
percentage, whose natural ingredients contain small amounts of valuable
nutrients, minerals and vitamins.

These four

natural ingredients
are the basis of beer.

cereals

Potential health effects only apply to moderate beer consumption by adults. This is defined in this infographic as no
more than two 25 cl drinks of 5% beer (or two 33 cl drinks of 3.8% beer, or two 10 cl drinks of 13% wine) daily for
men and one for women. This may vary for one’s age, size and overall health. An otherwise healthy lifestyle is »

The average composition of a Pilsner style, lager beer in Europe.

3%

carbohydrates

0.3%

protein

0%

cholesterol

Beer also contains small amounts of valuable components:

&
DE

polyphenols

(may be involved B-vitamins minerals

in protecting
the heart)

strongly advised. For personal guidance, check with your general practitioner. Please note this does not constitute
a drinking guideline. All statements from this infographic are backed-up by science that can be retrieved on

www.beerandhealth.eu.



KEY MESSAGES

BEER AND BO!
WEIGHT

There is.a widespread belief that alcoholic beverages, and beer
in particular, lead to weight gain, especially around the abdo-
men. However, scientific evidence is not clear. Alcoholic bever-
ages certainly contain calories but it seems that weight gain is
mostly associated with higher intake levels. Moderate alcohol
consumption, particularly in women, seems not to be associat-

ed with weight gain.

Moderate consumption as part of a healthy lifestyle 33




In Europe, being overweight or obese
(severely overweight) has reached epidemic
proportions.#2 Among the 19 EU member
states for which data are available, the pro-
portion of adults (aged 18 years and over)
who were considered to be overweight or
obese in 2008 varied between 37.0% and
56.7% for women, and between 51.0% and
69.3% for men.*2 Obesity is a major contri-
butor to the global burden of chronic di-
seases and disabilities.** Increased adipos-
ity is a key risk factor for type 2 diabetes,
dyslipidemia and cardiovascular disease,
and is associated with many other condi-
tions including osteoarthritis, certain types
of cancer, mental iliness, and increased
mortality.45-51

Beer, as with almost every other food or
drink, contains calories. In beer, about two
thirds of the calories comes from the alcohol
in it, one third from carbohydrates, and

a negligible amount from protein, though
these proportions can differ depending on
the composition and strength of the beer
and how it is brewed.%?

Calories from alcohol

Alcohol is the richest energy source in beer
and has an energy value of 7 kcal per gram.
The breakdown of alcohol in the body takes
precedence over the breakdown of other
nutrients, as the body cannot store alcohol
and treats it as a potentially harmful sub-

stance, though small amounts of alcohol with
meals may stimulate energy expenditure.5354

Calories from carbohydrates

By burning carbohydrates, the body me-
tabolises 4 kcal per gram of carbohydrate.
In general, carbohydrate levels in beer
range from 20-30 g per litre.55 A lager
beer contains about the same amount of
carbohydrates per serving as a sweet white
wine, less than a liqueur, but more than a
dry white wine.3!

If you eat more calories than you burn, you
gain weight. Energy from alcoholic beve-
rages is additive to that from other dietary
sources. However, data from population
studies suggest that moderate alcohol con-
sumption may protect against obesity, par-
ticularly in women.%¢ Several studies investi-
gated the influence of alcohol consumption
on appetite, body weight and obesity.

Appetite

A brief review of literature clearly shows
that energy consumed as alcohol is additive
to that from other dietary sources, leading
to short term passive overconsumption

of energy. Alcohol consumed before or
with meals tends to increase food intake,
probably through enhancing the short term
rewarding effects of food,% and possibly
because alcohol increases the rewarding
value of food.5” »
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Figure 3. Metabolic pathway of alcohol
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Body weight and obesity

Overall, it appears that light to moderate
alcohol intake is less likely to be a risk factor
for obesity than heavy drinking and binge
drinking, which have been more consistently
linked to adiposity.5* A systematic review
shows that weight gain is seen with high
levels of alcohol consumption. For moderate
consumption there is a difference between
beverages. Wine seems to protect against
weight gain whilst spirits tend to promote
weight gain.®® But with beer, there is not
enough scientific evidence, especially for
women,*' though based on a systematic
review it seems that consumption of up to
500 ml per day for men does not contribute
to weight gain.

The relationship between body weight
and alcohol consumption is complex. Not
only are the amount and type of alcohol
consumed important, but also drinking
patterns, gender, type of beverage and
lifestyles may play a role.

Drinking patterns

Drinking patterns may be important in

how alcohol consumption influences body
weight. A population study shows that
among men who consumed moderate
amounts (<30 g) or intermediate amounts
of alcohol (30-100 g) per week, the ones
who drank daily had lower body mass index
(BMI) and waist circumference compared

to those who drank on 1-2 days or 3-6
days per week. The results were similar for
beer and wine consumption,® and earlier
population studies showed similar results. It
seems that those who consume the greatest
quantity of alcohol and the least frequently
(binge drinking) were the most overweight.
But frequent light or moderate alcohol
consumption is not associated with weight
gain.so-62

Gender

Middle aged women who drink moderately
might even benefit from lower relative risk of
weight gain. A population study found that
post-menopausal women of normal weight
who consume alcoholic beverages mod-
erately (median intake of 19.4 g per day)
have a reduced relative risk of becoming
overweight (35%) or obese (88%),%* and
these results corroborate those of previous-
ly published findings.647°

Type of beverage and lifestyle

Although some studies suggest that beer
may promote obesity more than wine, other
studies find similar associations with both.4!
Experimental studies suggest that wine
stimulates food intake more than beer,”* and
people who prefer beer may differ from non-
drinkers or wine consumers with regard to
multiple lifestyle factors related to obesity.
Beer drinkers appear to have poorer dietary
habits than wine drinkers’*7# and beer
drinkers are more often smokers.727576 »
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Table 3. Approximate calorie content of food and drinks

Food or drink

Cappuccino 35
Non-alcoholic beer (0.0%) 20
Beer (5%) 42
Orange juice 42
Red Wine (12%) 71
Banana 90
Milk 47
Milk chocolate 542
Mini pizza 235

* Servings vary across Europe

** Rounded to 5 kcal

Energy (kcal) Serving*
per 100 mlorg

Energy (kcal)
per serving**

125 ml - cup 45
250 ml - glass 50
250 ml - glass 105
250 ml - glass 105
150 ml - glass 105

130 g - average banana 115

250 ml - glass 120
25 g - small bar 135
100g 235

Derived from the Food composition data of 16 European countries via www.EuroFIR.org
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Physical activity may also be a potential
confounding factor, and it is difficult to
appropriately adjust for all these factors.4!
Individuals who frequently drink moderate
amounts of alcohol may enjoy a healthier
lifestyle in general that may protect them
from weight gain. Overall, obesity is a
multi-factorial condition and it is difficult to
truly assess the independent influence of
alcohol intake on obesity risk.54

3.5 Metabolic syndrome

Metabolic syndrome (MetS) is a clustering
of risk factors, including central obesity
(high waist circumference), insulin resis-
tance, high blood triglycerides, low high
density lipoprotein (HDL) cholesterol, and
hypertension, that together resultin a
fivefold increased risk of type 2 diabetes
and a threefold increased risk of cardiovas-
cular disease. Metabolic syndrome might
also increase the risk of cancer.”” One in six
Europeans, and up to one in three in some
European countries, suffers from MetS.”®

Metabolic syndrome and alcohol
consumption

Although the level of alcohol consumption
for a beneficial effect varies, there seems to
be a J-shaped relationship between alcohol
consumption and MetS according to two
meta-analyses. One showed that alcohol
consumption of less than 40 g per day in
men and less than 20 g per day in women
significantly reduces the prevalence of
MetS compared to non-drinkers by 16%
and 25%, respectively.” The other showed
a significantly reduced relative risk of MetS
by 149% with very light alcohol consumption
(0.1-5.0 g per day), but a much increased
risk by 86% with consumption of more than
35 g of alcohol per day.®° m
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REMEMBER

Beer is not always the only cause of a ‘beer belly’

There is a widespread belief that drinking beer causes a fat stomach,
a phenomenon popularly referred to as a ‘beer belly’. However, there
is insufficient scientific evidence to confirm that consuming beer at
moderate levels (<500 ml per day) is really responsible for a large
waist, although drinking beer at higher levels may be positively
associated with getting a bigger belly.4! If it is not the beer, then
where does the ‘beer belly’ phenomenon come from? It might be at
least in part associated with the eating habits and lifestyle of the
beer consumer. People who mainly drink beer seem to also eat less
healthily than people who prefer wine or who don’t drink alcoholic
beverages at all. These differences are largely explained by other
socio-demographic and lifestyle factors, particularly smoking and a
lack of exercise. After adjustment for these factors, the diet of beer
and wine drinkers does not seem to differ that much. Thus, it ap-
pears most likely that the lifestyle and demographic factors of beer
consumers play a more significant role in the formation of ‘beer
bellies’ than the actual consumption of beer per se.t% m
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BEER AND BODY WEIGHT |

Moderate beer consumption as part of an adult’s healthy 42 kcal.
lifestyle does not lead to weight gain.

1 glass of beer
contains 105 kcal.

Beer can form part

of a healthy lifestyle.
Calories in beer and other drinks and food.

.
non-
alcoholic beer red wine banana milk mini
beer (250 ml) (150 ml) (130 g) (250 ml) pizza
(250 ml) (100 g)
Kcal
?r%ru%retéo:o 50 105 105 115 120 235
5 kcal)*
Kcal
per 100 ml/g 20 42 71 90 47 235

Minutes it takes to work off the calories per portion (rounded to 5 minutes).

o

yzg 15 25 25 25 25 50
~ walking
@)

PN 5 10 10 10 10 25
Moderate beer consumption
does not make you fat. running
Potential health effects only apply to moderate beer consumption by adults. This is defined in this infographic as no strongly advised. For personal guidance, check with your general practitioner. Please note this does not constitute
more than two 25 cl drinks of 5% beer (or two 33 cl drinks of 3.8% beer, or two 10 cl drinks of 13% wine) daily for a drinking guideline. All statements from this infographic are backed-up by science that can be retrieved on

men and one for women. This may vary for one’s age, size and overall health. An otherwise healthy lifestyle is » www.beerandhealth.eu. *Source of calories in beer and other drinks and food: Eurofir.org. ™



HEALTH-ASPECTS OF &
NON-ALCOHOLI

Non-alcoholic beer is increasingly popular in many coun-
tries, and this.beverage may also influence health. It may
be a good alternative to regular beer after sports, may have
positive effects when breastfeeding, with evidence from
literature suggesting that it may reduce anxiety and help
people to sleep better. However, all these health effects

require further investigation.

KEY MESSAGES

Moderate consumption as part of a healthy lifestyle
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In some countries, beer labelled as
non-alcoholic may still contain a small
amount of alcohol due to differing national
definitions. However, 0.0% beers also
exist and are clearly labelled as such.

It is very common in many team sports to
drink beer together after exercise, training
or matches.®” Beer contains carbohydrates,
sodium (see Chapter 2) and fluid, which are
important in recovering after physical exer-
cise. However, the alcohol in beer has a
diuretic effect, which means that it increa-
ses urine output. To rehydrate the body, it is
better to choose beer containing 2% alcohol
or less. A number of studies have evaluated
the diuretic effect and rehydration capac-
ity of beer with different alcohol contents
from 0% to 4%. Results from these have
generally shown that the stronger the beer,
the less it is able to rehydrate the body.888®
However, 2% or less alcohol did not in-
crease urine output or affect blood volume
levels after exercise-induced dehydration.
Beer with 4% alcohol reduced the recovery
rate of blood volume levels compared to
0.0% beer. More fluid was retained when
extra sodium was added to a beer with 2.3%
alcohol,®® or if people could drink as much
water as they wanted together with 660 ml
of beer (4.5%).%" A small amount of alcohol
(2% or less) may not affect fluid recovery
when one is in a dehydrated state, though

drinks containing 4% alcohol can delay the
rehydration process. It appears, however,
that more research is needed to determine
the exact alcohol percentage that influences
urine output, relevant blood levels and fluid
balance.

Alcohol and breastfeeding do not go to-
gether. The amount of alcohol in the blood
stream is equivalent to the amount in the
breast milk. Also, after drinking alcohol,
lactation may be inhibited by lower milk pro-
duction and a decreased milk ejection reflex
caused by lower production of the hormone
oxytocin. The child may still drink enough
milk during the whole day, as breastfeeding
occurs more frequently 8-12 hours after

a mother drinks an alcoholic beverage.

If breastfeeding, it is best to note that it
takes at least two hours to eliminate 10 g of
alcohol, but the long term effects of alcohol
consumption on breastfed children are not
as yet known and caution is warranted.®?
Non-alcoholic beer may stimulate secretion
of prolactin, a hormone that enhances the
production of breast milk. The mechanism
behind this is unknown, but could be due to
specific compounds derived from barley.®3
In addition, non-alcoholic beer consumption
may increase the antioxidant capacity of
breast milk. An experimental study found
an increase after 30 days of drinking 660
ml of 0.0% beer per day. The mothers also
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benefited from these effects themselves as
oxidative damage in their body decreased,
reflected in decreased levels of compounds
involved in oxidative stress.®* More research
is needed, however, to determine the exact
effects that non-alcoholic beer consumption
may have on the health of both mother and
child.

Hops are used for their flavour and preser-
vative capacities in making both alcoholic
and non-alcoholic beer. In the human body,
the constituents of hops appear to have
some sedative effect and thereby may even
positively influence sleep and anxiety. The
bitter acids and the compounds xantho-
humol and myrcenol in hops are probably
responsible for this effect, and research
suggests that the main mechanism of action
of hops is to increase the activity of the neu-
rotransmitter y-aminobutyric acid (GABA).
When the level of GABA increases in the
brain, its neural activity decreases. Howev-

er, as there are few studies examining the
effect of 0.0% beer on sleep and anxiety,
more research is needed.

Sleep

Two experimental studies examined the
effect of non-alcoholic beer on sleep?®%9¢
with some groups drinking 330 ml of 0.0%
beer during evening meals for two weeks.
In a study with work-stressed nurses,

sleep quality improved with reduced sleep
latency (the time it takes to fall asleep) and
decreased restlessness during the night.
Results were compared to one week when
the nurses did not consume non-alcoholic
beer during evening meals.®® Sleep latency
also decreased visibly in university students
during a stressful exam period, but students
rated their overall sleep quality higher than
a week before the experiment when they did
not consume non-alcoholic beer.?® These
two studies only examined the effects of
non-alcoholic beer on sleep, and more in
depth research is needed before conclu-
sions can be drawn. »
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Anxiety

Besides improving the quality of sleep,
non-alcoholic beer may also reduce feelings
of anxiety. Some experimental studies

have examined the effect of 0.0% beer on
anxiety levels in a stressed population.
Subjects rated their stress levels lower after
drinking non-alcoholic beer for two weeks
compared to a control period when they did
not drink non-alcoholic beer. A decrease in
urinary levels of 5-HIAA (high levels of

this compound have been found in people
having anxiety disorders) was also seen
after drinking 0.0% beer for two weeks. All
these studies came to the same conclusion:
that drinking 330 ml of non-alcoholic beer
during evening meals on 14 consecutive
days may decrease feelings of anxiety and
stress.®s-%7 These results are promising, but
it must be stressed related research is still
at an early stage.

4.4 Non-alcoholic beer and cardiovascular
biomarkers

As well as alcohol-containing beers, non-
alcoholic beer can also have positive effects
on cardiovascular health. Two studies
suggest that polyphenols may play a role. In
one intervention study with men aged 55-75
years old, a decrease in inflammation factors
such as IL-6 was found when consuming
990 ml of non-alcoholic beer (<1 g alcohol)
each day for four weeks, with a correspond-
ing decrease in blood pressure of 12-16%
and decreased homocysteine levels.®® In
another study with the same subjects and
research design, an increase in endothelial
progenitor cells was found (stem cells that
repair and maintain endothelial walls of
blood vessels). These results are most likely
to be caused by hop-derived compounds
such as the polyphenol xanthohumol.®®
However, little research has been conducted
on this topic, and more research is needed
before conclusions can be made. m
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REMEMBER

No alcohol is the only safe option for pregnant women

The foetus grows and develops during the whole nine months of
pregnancy, and it is known that drinking alcohol during this period
can lead to neurological disorders, birth defects and mental health
problems (see Chapter 8).'°° The exact amount of alcohol that may
harm a baby is unknown, so the best advice is not to drink alcoho-
lic beverages at all. Non-alcoholic beer (0.0% alcohol) might be a
good alternative, however. =
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BEER AND CARDIO-
VASCULAR DISEASE

Beer in moderate amounts can be good for heart and blood
vessels mainly because of the alcohol in it. There is strong
scientific evidence that consumption of 15-30 g of alco-
hol per day is associated with a 25% lower relative risk of
cardiovascular disease mortality compared to abstainers.
This is unrelated to the type of beverage, and applies to all

alcoholic beverages.

KEY MESSAGES

Moderate consumption as part of a healthy lifestyle
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5.1 Cardiovascular disease in Europe
Cardiovascular disease (CVD) is the most
important cause of death in Europe. Despite
a major decline over the last 30 years,
approximately four million people died from
CVD in 2014, equivalent to 46% of total
mortality in Europe. Coronary heart disease
(CHD) such as myocardial infarction (heart
attack) accounts for almost half, and stroke
(brain attack) about a quarter of all cases
of CVD.102

5.2 Alcohol consumption and cardiovascu-
lar disease risk

There is a J-shaped relationship between
alcohol consumption and CVD mortality
risk. The lowest risk of CVD mortality is seen
with alcohol consumption of 15-30 g per
day (25% less relative risk), but is still low
at intakes of up to 60 g per day compared

to non-drinkers.'°® It seems there are no
differences in the beneficial effects of
alcoholic beverages. This reduction in risk

is comparable to preventive measures such
as weight control, exercise, and the use of
acetylsalicylic acid (aspirin).104.105

Alcohol consumption and coronary heart
disease

With coronary heart disease, thereis a
J-shaped relationship with alcohol con-
sumption. The lowest relative risk is around
20% less with alcohol consumption of about
25 g per day for men and around 10 g per
day for women. Consumption of 25-100 g
of alcohol per day is still associated with a
lower relative risk of CHD in men (see Figure
4). However, at these levels of consumption
there is an increased risk of some cancers
and accidents, therefore increasing the risk
of overall mortality (see Chapter 10).1%¢ A
more recent meta-analysis showed similar
findings, with the lowest relative risk of CHD
seen with 15-30 g of alcohol per day (34%
less relative risk), and the relative risk of
CHD mortality reduced by 20-25% even
with consumption of more than 60 g of alco-
hol per day compared to non-drinkers.1%3

Lifestyle effect

A healthy lifestyle (optimal weight, healthy
diet, physically active and non-smoking)
lowers the risk of myocardial infarction. »

Figure 4. Relationship between alcohol consumption and coronary heart disease risk°®

women

men

) &
0.8

0.6

Coronary heart disease risk

0 25 50

75

100 125 150

Alcohol consumption (g/day)

50 EBeer and Health Moderate consumption as part of a healthy lifestyle

What is cardiovascular disease?
Cardiovascular disease (CVD) is a
collective term for diseases of the heart
and blood vessels. It is mainly caused
by atherosclerosis. During this pro-
cess, arterial walls harden and become
narrow due to the effects of athero-
sclerotic plaques (see Figure 5). Most
of these plaques contain oxidized low
density lipoprotein (LDL cholesterol),
and plaques can manifest in all arteries.
Atherosclerosis is a degenerative
disease of the arteries, due mainly to
aging, but an unhealthy lifestyle can
speed it up its development. A stable
plaque stiffens the arterial wall and can
cause ischemia (shortage of oxygen),
but it usually never fully closes an ar-
tery. Plagues may become unstable be-
cause of inflammation, and an unstable
plaque may rupture as it increases in
size because of inflammatory reactions.
Platelet aggregation can later lead to

the formation of a blood clot causing

Figure 5. The process of cardiovascular disease
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inflammation:
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a local blockage. When this occurs in
the coronary arteries and stops oxygen
supply to the heart muscle it causes

a myocardial infarction. Also, the clot
may detach and block arteries causing
infarction in a different location such as
the brain.133.134

What are the risk factors for
cardiovascular disease?

There are multiple factors that can
influence the risk of CVD. Lifestyle
factors such as a low physical activity
level, unhealthy diet, smoking and obe-
sity can speed up the development of
atherosclerosis. Some diseases can also
increase the risk of CVD. In diabetes
mellitus for example, fat and glucose
metabolism is disrupted, causing un-
healthy lipid and glucose levels in the
blood and making such diabetics more
susceptible to CVD."** m

blood clot heart or
brain infarction
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However, even in men with a healthy life-
style, those consuming 5-30 g of alcohol
per day have a lower relative risk than those
that do not drink any alcohol (see Figure

6). The finding of this population study
indicates that the cardiovascular protective
effect of moderate alcohol consumption
adds to the beneficial effects of a healthy
lifestyle.107

Alcohol consumption and stroke

There is a J-shaped relationship between
alcohol consumption and the risk of stroke.
The relative risk is lowest (20% less risk)
with an intake up to 15 g of alcohol per day
and increases when consumption is more
than 15 g per day.'®® Ischemic stroke is the
most common form of stroke, where a blood
clot blocks the blood flow in an artery within
the brain. For both men and women the
lowest relative risk (around 15% lower than

abstainers) was seen with consumption of
around 12 g of alcohol per day. Consump-
tion of more than 35 g per day for men and
44 g per day for women increases the rela-
tive risk.'° In men, there is a positive linear
relationship between alcohol consumption
and the risk of hemorrhagic stroke. For
women, a J-shaped relationship is found
with the lowest relative risk at 12 g of al-
cohol per day (31% less).1°® A hemorrhagic
stroke occurs when a blood vessel bursts
within or around the brain.

Transient and reversible effects

The effect of alcohol consumption on car-
diovascular disease risk may be transient
and reversible. Those who started drinking,
14-196 g per week for men and 14-98 g
per week for women, were 38% less likely
than non-drinkers to have a cardiovascular
event during a four-year follow-up period.’®®

Figure 6. The risk of myocardial infarction in men according to alcohol intake'?
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In another study in men between 40 and 75
years of age, a 12.5 g increase in daily alco-
hol consumption over a four-year follow-up
period was associated with a 22% lower
relative risk of myocardial infarction. Con-
versely, a 12.5 g decrease in daily alcohol
consumption was associated with a trend
towards a higher relative risk of infarction
(10% higher risk)."° A seven-year follow-up
study suggested that, among men aged

40 to 84 years with an initially low alcohol
consumption of 14 g per week or less, a
subsequent moderate increase in alcohol
consumption (14-84 g per week) reduced
their relative risk of CVD by 299%.""

Alcohol consumption and hypertension
Consumption of up to 20 g of alcohol per
day modestly lowers the risk of hypertension
in women compared to abstainers, whereas
higher alcohol consumption significantly in-
creases the hypertension risk. Among men,
the relationship is not J-shaped, there is no
relative risk reduction with an alcohol intake
of <30 g per day, and above 30 g per day
the relative risk of hypertension increases.
The mechanism by which alcohol affects
blood pressure is not clear. However, at
least part of the reduction of blood pressure
may be related to an increased synthesis

of nitric oxide by the arterial endothelium.
There may also be an indirect mechanism
whereby alcohol alters hormone levels that
in turn affect blood pressure. Differences in
the pattern of drinking, beverage choices
and smoking habits may also contribute to
observed variations in individual and gen-
der-related responses.'1?

Alcohol consumption and cardiomyopathy
Cardiomyopathy is a heart muscle disease.
It can have different causes, but one of
them is poisoning of the myocardium (heart
muscle) due to chronic alcohol abuse. An
observational study showed that people
consuming around 240 g of alcohol per day
for an average of 16 years developed cardio-
myopathy."3 Therefore it is unlikely that

alcoholic cardiomyopathy could result from
moderate drinking.

Alcohol consumption and supraventricular
arrhythmias

Atrial fibrillation is the most commonly
observed rhythm disturbance of the heart,
and observational studies have shown an
increased relative risk with consumption

of more than 26 g of alcohol per day for
women'4 and more than 60 g of alcohol per
day for men.114115

Multiple mechanisms by which alcohol con-
sumption affects CVD risk have been identi-
fied by intervention studies. These mecha-
nisms support a causal relationship and may
explain almost all of the association.®

Increase in HDL cholesterol and its key
functions

Consumption of 30 g of alcohol per day
increases high density lipoprotein (HDL)
cholesterol concentration by about 89%.1¢
A key function of HDL is to promote
cholesterol efflux, being the transport of
cholesterol from the periphery to the liver
for excretion,"” and alcohol consump-

tion increases cholesterol efflux.118119 In
addition, paraoxonase activity, another
function of HDL, is increased. Paraoxonase
is an enzyme entirely complexed to HDL and
that may protect against atherosclerosis by
protecting LDL cholesterol from oxidation.2°
The increase in HDL and its functions may
explain about half of the risk reduction for
CVD from moderate alcohol consumption.'®

Improved insulin sensitivity

Moderate alcohol consumption can improve
insulin sensitivity (see Chapter 6). Since
insulin resistance is linked to CVD, the
improvement of insulin sensitivity may be
an additional mechanism by which alcohol
consumption reduces the risk of CVD. »
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Decrease in fibrinogen

Consumption of about 30 g of alcohol per
day can reduce circulating levels of fibrino-
gen.'' This protein is the precursor of fibrin,
a cofactor for platelet aggregation.

By decreasing fibrinogen levels, blood clots
are less likely to form and as a result, this
might decrease the risk of an infarction.

Reduction of inflammation markers
Alcohol consumption of about 30 g per day
has been shown to decrease the plasma
concentration of C-reactive protein (CRP)
by 359%.122123 CRP is the most commonly
studied inflammation marker, active in acute
inflammation, but low circulating levels of
CRP are not uncommon in people with CVD.
CRP may negatively affect the stability of
plagues. Other inflammatory markers such
as interleukine-6, vascular cell adhesion
molecule-1 and intercellular adhesion mole-
cule-1 follow the same trend as with CRP.124

5.4 Alcohol consumption in people with
cardiovascular disease

People with CVD can benefit from moderate
alcohol consumption. Population studies

in subjects with hypertension (high blood
pressure) show that alcohol consumption of
up to 30 g per day may lower their relative
risk of CVD by up to 40%.1?5 In those who
have already had a myocardial infarction, al-
cohol consumption of 28-56 g per week can
decrease their relative risk of total mortality

by 289%.126 After heart surgery, consump-
tion of 50-700 g of alcohol per week has a
protective effect against the narrowing of
blood vessels and lowers the need for new
cardiac surgery.'??

5.5 Role of genetic variation

Some scientists suggest that the risk re-
duction of CHD in low to moderate drinkers
depends on genetic variation. People with
alcohol dehydrogenase polymorphism
(ADH1C) resulting in the slow metabolism
of alcohol, may have more CHD benefits,1?®
though this finding is not supported by oth-
ers.’?® Individuals with yet another genetic
variation, the ADH1B polymorphism, were
reported to benefit more from drinking less.
With low to no alcohol intake, they had a
more favourable CVD risk factor profile and
fewer CVD events.’® However, this allele

is very uncommon. Also, people with this
polymorphism are unusually sensitive to
alcohol, making them more likely to be ab-
stainers than heavy drinkers, and as a result
are not representative.® In conclusion,

the evidence for a genetic role in the health
effects of moderate alcohol consumption

is still sparse and inconsistent. In addition,
there is the question of whether generalised
statements about the effects of alcohol on
diseases can be made based on results from
the analysis of a single nucleotide polymor-
phism of a gene.®? g
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REMEMBER

One to two drinks of beer per day can lower the risk of
cardiovascular disease

Despite what scientist at first thought, alcohol is a major factor with
respect to lower cardiovascular disease (CVD) risk.'°® The famous
French Paradox study in 1992 found that although French people
consume relatively high amounts of saturated fats, they do not
suffer as much as expected from CVD. The scientists concluded that
this could be due to consumption of red wine.'3¢ Although phenolic
compounds in wine and in beer may play a role in reducing the risk
of CvD33.124.137-140 +he |argest part of the protective effect of these
beverages is still due to the alcohol within them.1°3

Most scientific studies focus on the effect of alcohol on the car-
diovascular health of people aged 50 years or older. The reason

for this is that young adults have a lower risk of CVD than older
people,'*! which makes it easier to find significant effects of alcohol
consumption in older age. However atherosclerosis is a long-term
process that already starts when people are young. A few studies
have found decreased incidence of coronary heart disease, de-
creased arterial stiffness and lower fibrinogen concentration in the
25-50 age groups with the consumption of 0.5-30 g of alcohol per
day as compared to abstainers.'4#144 n
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Hospital Clinic, CIBER Obesity and Nutrition, University of Barcelona, Spain
Expertise: Mediterranean diet, wine, beer, cardiovascular disease,

atherosclerosis, inflammation

“Some research suggests that regular and moderate consumption of beer
and wine seems to provide greater cardiovascular protection than spirits
because of the polyphenols in these beverages. However, many more studies
show that moderate alcohol consumption in general, irrespective of the type
of beverage, reduces cardiovascular morbidity and mortality. So the largest
part of the protective effects of beer is due to the alcohol content. Some mi-
nor components such as the polyphenols xanthohumol and iso-xanthohumol
might contribute to health but play a much smaller role.”

“The traditional Mediterranean diet includes frequent drinking of moderate
doses of especially red wine with meals. But even in ancient times this could
also be beer. Thus, some experts have pointed out that beer should be in-
cluded in the Mediterranean diet pyramid, together with red wine and cider.
Even nowadays, several Mediterranean consumers replace wine by beer with
the meals, especially in summer. For the protective effect on cardiovascular
disease, it makes no difference if you drink wine or beer in this diet.”

“Although observational studies are already showing strong suggestions,

I would like to demonstrate with the highest level of scientific evidence that
moderate beer consumption is useful in protecting against cardiovascular
events and type 2 diabetes. To do that you need a large group of people
from different countries, who consume controlled meals for a long time, with
or without beer. The results from this trial would further help the scientific,
medical and public health communities in their recommendations to con-
sumers regarding the effects of moderate beer consumption.”

Moderate consumption as part of a healthy lifestyle
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BEER AND CARDIO-
VASCULAR DISEASE

Moderate beer consumption can have a positive effect on heart and blood
vessels and prevent cardiovascular disease (CVD).

CVD is the main cause

460/ of death in Europe.
o The process of CVD.

blood

vessel plaques (LDL cholesterol -
also known as bad cholesterol)

2

heart

inflammation

\2

blood clot
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Potential health effects only apply to moderate beer consumption by adults. This is defined in this infographic as no
more than two 25 cl drinks of 5% beer (or two 33 cl drinks of 3.8% beer, or two 10 cl drinks of 13% wine) daily for
men and one for women. This may vary for one’s age, size and overall health. An otherwise healthy lifestyle is »

Moderate alcohol consumption reduces the risk of developing CVD.
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no alcohol moderate excessive
consumption consumption consumption

Effects of moderate
alcohol consumption
on CVD.

Increase of HDL
cholesterol - also known
as good cholesterol - and
insulin sensitivity.

less plaque formation

For CVD prevention:
Do not smoke, be

Reduction of inflamma-
tory factors involved in

CVD. active and eat and
drink healthily and in
moderation.
inflammation
reduction

Decrease in fibrinogen,
which reduces formation
of blood clots.

®

Not only can moderate beer
consumption lower the risk of
developing CVD but also people
with CVD may benefit from the
protective effects of alcohol.

less blood clots

strongly advised. For personal guidance, check with your general practitioner. Please note this does not constitute
a drinking guideline. All statements from this infographic are backed-up by science that can be retrieved on
www.beerandhealth.eu. &
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Aaer contains alcohol, 'it can have an effect on diabetes.

There is considerable scientific evidence that alcohol con- ’

sumption of up to 24 g per day can lower the relative risk

of type 2 diabetes by up to 30%. In people with diabetes,
moderate alcohol consumption may improve glycaemic con-
trol and convey cardiovascular risk reduction and mortality

benefits. These effects apply to all alcoholic beverages.
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There are about 60 million people with
diabetes in Europe (type 1 and type 2, see
box on Background of diabetes), and the
prevalence of diabetes is increasing, already
reaching 10-12% in some countries.™5 In
addition, there is a large suspected number
of undiagnosed diabetics. In Europe, about
one in three people with diabetes do not
know they have it.'#¢ Of those with diabetes,
50% die of cardiovascular disease (prima-
rily coronary heart disease and stroke), and
10-20% die of kidney failure.145:147.148

Population studies show a J-shaped re-
lationship between alcohol consumption
and risk for type 2 diabetes (see Figure 7).
Compared to those who do not consume
alcoholic beverages, consumption of up to
24 g of alcohol per day is associated with a
30% lower relative risk for type 2 diabetes
on average. There appears to be a marked
gender difference, the effect being more
pronounced among women than men.

The putative protective effect was found to
be up to 25% for men and up to 45% for
women."49-151 Another meta-analysis found
the positive effect to be confined to women
and non-Asian populations only.'2 Higher
alcohol consumption results in a compa-
rable or higher risk for type 2 diabetes
compared to non-consumers.'9-152 The dif-
ference in risk reduction between men and
women could be explained in part by body
fat distribution®', alcohol metabolism'2 or
drinking patterns.'s4

Lifestyle effect

The association between moderate alcohol
consumption and type 2 diabetes is not
likely to be explained by a healthier lifestyle.
In subjects already at lower risk of develo-
ping type 2 diabetes based on a favourable
lifestyle (low body weight, high physical
activity level, non-smoking and healthy
diet), alcohol consumption of 5-14.9 g per
day for women and 5-29.9 g per day for men
is associated with an additional 44% lower
relative risk of developing type 2 diabetes
(see Figure 9).156 »

Figure 7. Relationship between alcohol consumption and type 2 diabetes relative risk'?
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Figure 8. Type 2 diabetes explained

Healthy person

Insulin transfers
glucose to the cell.
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Person with type 2 diabetes

The body does not
to insulin. Glucose

is prevented from
entering the cells.
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Transient and reversible effect

The effect of alcohol on diabetes risk may be
transient and reversible based on data of a
four year follow-up epidemiological study.

A decrease in alcohol consumption from
5-30 g per day to 0-5 g per day is accom-
panied by a modest increase in relative risk
of type 2 diabetes. On the other hand, an
increase of alcohol consumption of 7.5 g per
day in those not drinking or those drinking
less than 15 g per day lowers the type 2
diabetes relative risk by 10-20%.15%

Multiple biological mechanisms that may
explain how alcohol consumption affects
type 2 diabetes risk have been explored in
intervention studies.

Increased adiponectin levels

Increased adiponectin levels (10%) have
been observed in subjects consuming
alcoholic beverages (20-40 g of alcohol

per day) compared to abstainers.'' This
increase in adiponectin levels is suggested
to be the most important mechanism, ex-
plaining about 25-30% of the relationship
between moderate alcohol consumption and

lower risk of type 2 diabetes.’s” Adiponectin
is a signalling peptide secreted by adipose
tissue. It has been shown to increase insulin
sensitivity,’® and higher adiponectin levels
have been associated with a lower risk of
type 2 diabetes.™ Furthermore, adiponectin
is inversely associated with inflammatory
markers related to type 2 diabetes risk.'6®
Adiponectin is predominantly secreted

in the adipose tissue of the buttocks and
legs,'®" which may contribute to explaining
why alcohol may give better diabetes pro-
tection in women compared to men.

Increased insulin sensitivity and
reduction of fasting insulin

Alcohol consumption of less than 40 g per
day may improve insulin sensitivity and
decrease fasting insulin concentrations in
women, but not in men. This might also ex-
plain the larger risk reduction with moderate
alcohol consumption in women compared to
men.'®2 The biological mechanism by which
alcohol consumption improves insulin sensi-
tivity has not been fully elucidated. Alcohol
itself strongly affects lipid metabolism,®
and could therefore also influence insulin
resistance and risk of type 2 diabetes. »
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Figure 9. The relative risk of type 2 diabetes according to alcohol intake, in relation to the num-

ber of healthy lifestyle factors'®
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Another possibility is that acetate, the main
metabolite of alcohol oxidation, reduces
fatty acid release from adipose tissue and
inhibits the uptake of circulating fatty acids
by muscle.’®® This reduction in systemic
fatty acid availability would be expected

to enhance glucose oxidation and insulin
sensitivity.164165

Glycaemic status control

Lower levels of hemoglobin Alc (HbA1c)
have been observed in those consuming less
than 40 g of alcohol per day as compared to
abstainers.'® The concentration of HbA1c

in the blood reflects average glucose levels
over the preceding 8-12 weeks and is used
as a measure of glycaemic status. A low level
of HbA1c indicates a better glucose regula-
tion. The underlying mechanism of glycaemic
control by alcohol is not clearly under-
stood, but alcohol may decrease HbA1c by
suppressing the acute rise in blood glucose
after a meal and increasing the early insulin
response.'62

Anti-inflammatory effects

Alcohol consumption may reduce inflam-
matory factors involved, like C-reactive
protein.122166.167 | ow-grade inflammatory
changes have been shown to precede type 2
diabetes by many years.1%8

For people who have diabetes, moderate al-
cohol consumption may affect blood glucose
level and complications related to diabetes.

Hypoglycaemic effect of alcohol

Alcohol has acute effects on carbohydrate
metabolism since it inhibits the produc-

tion of glucose by the liver. When alcoholic
beverages are consumed without food, this
may result in hypoglycaemia in subjects with
diabetes using insulin or insulin stimulating
medication (with the exception of GLP-1
analogues).'® Low blood glucose level

after alcohol consumption is specifically »
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arisk when glycogen stores are depleted,
which could be the case for people on a low
carbohydrate diet or those who are fasting.
Therefore, consuming alcohol with a meal is
the preferred option for people with diabe-
tes and using insulin or insulin stimulating
medication.17°

Risk of coronary heart disease

Individuals with diabetes are at higher risk
of coronary heart disease (CHD).'"”"
Consumption of 18 g or more alcohol per
day compared with non-drinking lowers the
risk of developing CHD in these individuals
by 40% and the relative risk of dying of
CHD by 66%.'72 In a follow-up study, a CHD
relative risk reduction of 61% was observed

with the consumption of 100-200 g of alco-
hol per week.'”®

Risk of neuropathy, retinopathy and
nephropathy

Apart from the macrovascular (large blood
vessel) complications resulting in CHD, peo-
ple having diabetes also have an increased
risk of developing microvascular (small
blood vessel) complications such as neuro-
pathy (nerve damage), retinopathy (damage
to the retina of the eye) and nephropathy
(damage/disease of the kidney). Consump-
tion of 30-70 g of alcohol per week may
reduce the relative risk of these complica-
tions by 40% or more.'’* ®
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REMEMBER

Most people with diabetes can safely drink beer, in moderation

The recommendations for alcohol consumption for people with
diabetes are the same as for the general population,'® whether
they are taking medication or not. However, those using insulin or
insulin stimulating medication should be aware of the hypoglycae-
mic effect of alcohol, but when alcoholic beverages are consumed in
moderation with food, only minimal acute effects on plasma glucose
concentrations are expected.'”® Moderate alcohol consumption may
improve glycaemic control and convey cardiovascular risk reduction
and mortality benefits in people having diabetes.'7%172173 g
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“MODERATE BE
CONSUMPTIG
CAN LOWER/

RISK OF TYRE'

DIABETES”

Department of Nutrition, Sports and Exercise, University of
Copenhagen, Denmark

Expertise: Obesity, energy metabolism, metabolic syndrome,
diabetes, dietary fats, appetite

“Excessive body fat and abdominal fatness, i.e. a fat belly, together with
physical inactivity, can explain up to 90% of all new cases of type 2 diabetes,
but factors such as smoking, diet and drinking habits make an additional
though relatively small contribution. Consumption of 1-2 glasses of alcoholic
beverage per day has a small but important protective effect on type 2 diabe-
tes — important because many people including health professionals, believe
that alcohol increases the risk.”

“Population studies show a J-shaped relationship between beer intake and
risk of type 2 diabetes. Compared to those who do not consume alcoholic
beverages, consumption of up to 24 g of alcohol per day decreases the risk of
type 2 diabetes by up to 30%. Higher alcohol consumption, however, results
in a higher risk of type 2 diabetes. The mechanisms behind this effect might
be the stimulation of the insulin-sensitizing hormone adiponectin, and more
direct effects on insulin sensitivity and secretion.”

“Moderate beer consumption is likely to reduce stress and anxiety, on top of
the effect on type 2 diabetes and cardiovascular disease. However, most of
the evidence is based on observational studies, and I would like to conduct a
randomized controlled trial to get the final proof.”

Moderate consumption as part of a healthy lifestyle
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BEER AND TYPE 2
DIABETES

Moderate beer consumption can lower the risk of developing
type 2 diabetes.

° The mouth, stomach and small intestine convert
food into glucose, which enters the blood stream.

e The rising glucose level prompts the
pancreas to produce insulin.

Healthy person

glucose

— cell

e— adiponectin

stomach

pancreas

Insulin transfers
glucose to the cell. o)

insulin

Potential health effects only apply to moderate beer consumption by adults. This is defined in this infographic as no
more than two 25 cl drinks of 5% beer (or two 33 cl drinks of 3.8% beer, or two 10 cl drinks of 13% wine) daily for
men and one for women. This may vary for one’s age, size and overall health. An otherwise healthy lifestyle is »
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type 2 diabetes of type 2 diabetes people do not
patients. patients die because of know they have
cardiovascular disease. type 2 diabetes.

Moderate beer consumption can lower risk of developing type 2 diabetes through:

Anti-inflammatory effects, Increased insulin sensitivity,
due to anincrease in due to an increase in adipo-
adiponectin ( = peptide nectin and a positive

— secreted by adipose tissue). influence on lipid metabolism.

Low grade inflammation
precedes type 2 diabetes.

Person with type 2 diabetes

=

Not only can moderate
beer consumption lower the

r"o risk of developing type 2
@ diabetes but also in people

The body does not
respond properly
to insulin. Glucose

is prevented from
entering the cells.

with type 2 diabetes it may
improve blood glucose

h\o regulation and reduce

complications.

strongly advised. For personal guidance, check with your general practitioner. Please note this does not constitute
a drinking guideline. All statements from this infographic are backed-up by science that can be retrieved on
www.beerandhealth.eu. @



BEER AND
CANCEI_-' N

Alcohol can increase the risk of breast, colorectal, head
and neck, liver, and oesophageal cancer. A substantial part
of the alcohol-related cancer cases in Europe is associated
with consumption of more than 24 g per day for men and
more than 12 g per day for women. In men, about 3% of
alcohol-related cancer cases are associated with alcohol
consumption of less than 24 g per day, and 1% for women

consuming less than 12 g alcohol per day.

KEY MESSAGES

Moderate consumption as part of a healthy lifestyle
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More than 3.4 million new cases of cancer
were diagnosed in Europe in 2012.'® Cancer
is a leading cause of death, comprising
around 20% of the total number of deaths
each year.’® In 2012, the most common
cancer sites were cancers of the female
breast (458,337 cases), followed by the
colorectum (446,801), lung (409,911) and
prostate (399,964). These four cancers
represent half of the overall burden of can-
cer in Europe. The most common causes of
death from cancer were cancers of the lung
(353,580 deaths), colorectum (214,727),
breast (131,259) and stomach (107,313).18¢

The majority of the cancers worldwide are
due to exogenous causes. Only a minor part

of all cancers are due to endogenous causes
such as genetic prediposition.'®” Cigarette
smoking is the largest preventable cause of
cancer in Europe. Other major risk factors
for cancer are an unhealthy diet (low intake
of fruit and vegetables, high intake of red
and processed meats, high calorie intake),
and physical inactivity. Alcohol consumption
and environmental issues (exposure to the
sun, pollutants, infections, etc.) also con-
tribute to cancer risk.'® A substantial part
of the cancer cases attributable to alcohol
consumption in Europe is associated with a
daily alcohol consumption of more than 24 g
for men and more than 12 g for women.®®

Population studies have shown that
consumption of alcoholic beverages may »

Table 4. Incidence, mortality, alcohol attribution and cumulative risk, of cancers associated with alcohol
consumption in Europe (2012)

Cancer Incidence'®® Mortality'8¢ Alcohol Cumulative risk
attributable range**
fraction®*

Men Women Men Women Men Women Men Women

Breast NA 458,337 NA 131,259 NA 5% NA 4.2-11.6%
(women only)

Colorectal 241,621 205,180 | 113,168 101,559 17% 4% | 1.1 -7.4% 0.9-41%

Head and neck*** | 109,837 29,694 | 52,354 11,116 0.7-4.7% 0.1-0.9%

Oesophagus 35,069 10,785 | 30,310 9194 | 44% 25% | 0.1 -1.2% 0-0.4%

Liver and intra- 42,783 20,637 | 39,899 22,253 | 33% 13% | 0.2-1.5% 0.1-0.7%

heptic bile ducts

NA = not applicable

* See page 78

**The lowest and the highest risk (differs between countries within Europe) of getting a specific cancer up
to 75 years old. Data derived from globocan.iarc.fr

*** Lip, oral cavity, pharynx and larynx
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increase the risk of developing cancers of
the female breast, colorectum, head and
neck, liver and oesophagus.’°® For cancer
prevention it is better not to drink alcohol.'8®
However, many cancer cases in Europe
related to alcohol consumption are
associated with daily consumption of more
than 24 g of alcohol for men and more than
12 g of alcohol for women.'®® This also partly
explains the higher part of the J-shaped
curve between alcohol consumption and

all cause mortality. With moderate con-
sumption there is a lower risk for all cause
mortality (see Chapter 10).

Alcohol attributable fractions

Table 4 gives an overview of the incidence
and mortality of alcohol-related cancers in
Europe, and the alcohol attributable frac-
tions. This indicates those cases associated
with alcohol consumption, or how many
cancers could have been prevented if every-
one in Europe had always abstained from
alcohol. Overall in Europe, cancer cases

attributable to alcohol have been estimated
to be about 10% of all cases for men and
about 3% for women, varying across coun-
tries due to differences in intake and other
factors.'® A substantial part of alcohol-re-
lated cancer cases in Europe are associated
with consumption of more than 24 g per
day for men and 12 g per day for women. In
men, about 3% of alcohol-related cancer
cases are associated with consumption of
less than 24 g of alcohol per day and more
than 18% are associated with consump-
tion of more than 24 g alcohol per day. For
women consuming less or more than 12 g
alcohol per day, the equivalent figures for
alcohol-related cancers are 1% and 4%,
respectively (see Figure 10).18°

An example of how to interpret the alcohol
attributable fraction data in Table 4

The alcohol attributable fraction for breast
cancer is 5%. This indicates that of all
breast cancer cases in Europe, 5% are as-
sociated with alcohol consumption.

Figure 10. Alcohol attributable cancer cases in 8 European countries in 200818

men

[ Attributable to other causes
High alcohol intake
[ Moderate alcohol intake

women

[ Attributable to other causes
High alcohol intake
[0 Moderate alcohol intake
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The incidence of breast cancer in 2012 was
458,337 cases, and so about 23,000 of
these are associated with alcohol consump-
tion. In other words, if all women in Europe
had abstained from alcohol during their
whole life about 23,000 cases of breast
cancer could have been prevented in 2012.
Other examples are: if all men in Europe did
not consume alcohol during their whole life
about 41,000 colorectal cancer and 14,000
liver cancer cases could have been prevent-
edin 2012.

Keep in mind that most alcohol-related
cancer cases are associated with high
alcohol consumption.

Breast cancer

Female breast cancer is the most prevalent
cancer in Europe. Alcohol consumption is
one of the factors increasing breast cancer
risk, as well as high body weight, physical
inactivity and the use of the birth control
pill. Relative breast cancer risk increases by
3-9% (compared to existing risk) for every
10 g of alcohol consumed per day.'1% The
inconsistency of relative risks found across
studies might be partially due to differences
in the number of subjects with hormone re-
ceptor negative and hormone positive tu-
mours. Non-hormonal pathways such as
DNA damage are likely to cause receptor
negative tumours. Hormone receptor posi-
tive tumours contain receptors for the hor-
mones estrogen and/or progesterone. With
alcohol consumption, a higher risk for hor-

mone receptor positive tumours has been
reported.’”-2°° The risk effect of alcohol on
breast cancer plays a particularly important
role in women with a family history of benign
mastopathy (diseases of the breast) or other
conditions associated with increased breast
cancer risk.'®* Although there are indications
that there is no relationship with body mass
index (BMI) or use of hormones,'® there

are still many other aspects that need to be
clarified, such as the effects of the age when
drinking started, drinking patterns, meno-
pausal status and genetic polymorphisms.2°1

Colorectal cancer

Colorectal cancer is the second most com-
mon cancer in Europe. Red meat consump-
tion, physical inactivity and obesity are risk
factors for colorectal cancer, as well as high
alcohol consumption. The relative risk of
cancers of the colon and rectum appear not
toincrease with consumption of upto 10 g
alcohol per day.?0#204 With consumption of
25,50 and 100 g alcohol per day, the rela-
tive risk is increased (compared to existing
risk) by 8%, 14% and 43%, respectively, in
comparison with non-/occasional drink-
ers.204 It is suggested that the detrimental
effect of drinking on colorectal cancer risk
is stronger in men than in women.2°2 The
relative risk for colorectal adenoma, the es-
tablished pre-cancerous lesion for colorec-
tal cancer, is increased by 27% (compared
to existing risk) with each 25 g increment of
alcohol intake per day.2°5 »
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Cancers of the head and neck

For cancers of the head and neck, alcohol
consumption is a risk factor, particularly in
combination with smoking. In Europe, the
highest absolute number of cancer cases
attributable to alcohol in men is for upper
aerodigestive tract cancers (see Table 4),

a substantial part being associated with
consumption of more than 24 g of alcohol
per day.'® No increase in relative risk for
head and neck cancer was found with daily
consumption of 12-24 g alcohol, but more
than 36 g alcohol per day doubled the
relative risk (compared to existing risk) as
compared to abstainers.2°¢ Smoking is also
a risk factor for cancers of the head and
neck, doubling the relative risk with 1-20
cigarettes per day compared to non-smok-
ers. Together, smoking (1-20 cigarettes
per day) and high alcohol consumption
(more than 36 g per day), have a greater
than multiplicative joint effect on the risk of
cancers of the head and neck, resulting in a
10 fold increase in relative risk compared to
non-drinkers.2°6

Liver cancer

The incidence and the cumulative risk of
liver cancer in Europe is low (see Table 4).
Alcohol consumption is a risk factor for liver
cancer, and excessive consumption is asso-
ciated with increased risk. Consumption of
12 g alcohol per day is associated with an
increase in the relative risk of liver cancer
of 8% (compared to existing risk), and the
relative risk is 54% higher with an alcohol
consumption of 50 g per day. A separate
analysis in people without hepatitis infec-
tion indicated that their risk of liver cancer
increases when they consume more than 40
g of alcohol per day.2°?

Oesophageal cancer

The incidence and thus the cumulative risk
of oesophageal cancer in Europe is also
low (see Table 4). Alcohol consumptionis a
risk factor for this type of cancer, but the
risk is mainly increased with high intake.
Alcohol consumption is a risk factor espe-
cially for a particular oesophageal cancer

called oesophageal squamous cell cancer.
Consumption of less than 12.5 g alcohol

per day increases the relative risk by 26%
(compared to existing risk),2°2 the relative
risk being doubled with alcohol consumption
up to 50 g per day, and increased five fold
with more than 50 g per day, as compared
to non-drinkers.

The possible mechanisms by which alcohol
consumption increases the risk of certain
cancers are complex and not fully
understood.

Acetaldehyde and carcinogenic reactive
oxygen species

Acetaldehyde, a toxic metabolite of alcohol,
plays a major role in cancer risk.2°8 At higher
consumption levels above 40 g alcohol per
day for at least a week, the microsomal eth-
anol oxidizing system (MEQS) is activated.
This alcohol breakdown pathway produc-
es carcinogenic reactive oxygen species
(for details of the alcohol metabolism, see
Chapter 3). Also bacterial microbiota can
metabolise alcohol into acetaldehyde. This
is mainly the case with high levels of alcohol
in the oral cavity and colorectal areas.209-2"

Other possible mechanisms

» Alcohol consumption may also stimulate
carcinogenesis by inhibiting DNA methyl-
ation and by interacting with retinoid
metabolism.208

» Alcohol may alter the metabolism of
hormones, such as increasing blood sex
hormone levels (e.g. oestrogen),?'2:213
which may promote the development of
breast cancer.

» Alcohol acts as a dissolvent, making it
easier for carcinogenic compounds such
as those found in cigarettes, to enter
tissues.206

* Alcohol-related malabsorption and de-
ficiency of nutrients like folate are asso-
ciated with different forms of cancer,
which can occur with high alcohol
consumption.2™
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Carcinogenic components other than
alcohol

Although alcohol is identified as the most
important carcinogen in alcoholic bev-
erages, other compounds such as ethyl
carbamate and acetaldehyde may also pose
risks.2® In the 1980s, beer received much
attention due to the discovery of high levels
of nitrosamines,?'¢ identified as potential
carcinogenic compounds.2'” Brewing pro-
cesses have been optimised since then, and
today, there are only negligible amounts of
nitrosamines present in beer.2'®

For certain types of cancers, some risk
reduction is seen with alcohol consump-
tion. However, more research is needed to

confirm the findings from these population
studies and to find the physiological mech-
anism explaining the effects.?°2 The cancers
are not the most common cancers. Table 5
provides an overview of the incidence and
mortality of these specific cancers, and cu-
mulative risk which indicates the risk of get-
ting that type of cancer up to an age of 75
years. The cumulative risk differs between
European countries because of differences
in risk factors in each. By knowing this risk,
it is possible to put relative risks into per-
spective (see Box at the start of this chap-
ter). If cumulative risk is very small, even a
huge decrease in relative risk due to alcohol
consumption may not make much absolute
difference. But for a cumulative risk that is
quite large already, smaller decreases in
relative risk can have a big impact. »

Table 5. Incidence, mortality and cumulative risk of the cancers that might be reduced by

alcohol consumption in Europe (2012)

Cancer Incidence'®

Men Women

Kidney including renal, 71,739 43,435
pelvis and urethra

Non-Hodgkin lymphoma 49,533 43,900
Thyroid 12,283 40,654
Hodgkin’s lymphoma 9,284 8,300

Mortality'®¢ Cumulative risk range*

Men Women Men Women

31,313 17,678 0.44-291 0.22-1.22
20,347 17,553 010-1.47 0.09-1.05
2,066 4,270 0.02-0.67 0.22-2.02
2,621 2,001 0.04-0.26 0.05-0.23

* The lowest and the highest risk (differs between countries within Europe) of getting a
specific cancer up to age of 75 years old. Data derived from globocan.iarc.fr
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Kidney cancer

The relative risk of kidney cancer decreases
(compared to existing risk) by up to 29%
with the consumption of up to 50 g of alco-
hol per day compared to abstainers.202:219.220

Non-Hodgkin lymphoma

Compared with non-drinkers, those
consuming alcohol have a 15% lower
relative risk (compared to existing risk) for
non-Hodgkin lymphoma. The dose-response
relationship indicates the relative risk is
significantly reduced by 20% with alcohol
consumption of up to 75 g per day.?*

Thyroid cancer

A significant inverse association is observed
between alcohol consumption and thyroid
cancer risk. Alcohol consumption of 14-108
g per week decreases the relative risk for
thyroid cancer by 17% (compared to exist-
ing risk), and consumption of more than 108
g alcohol per week decreases the relative
risk by 28% as compared to abstainers.??!
Similar findings are observed in a follow-up
study where alcohol consumption of 15

g per day or more was associated with a
23% lower relative risk of thyroid cancer
compared with those consuming 0.1-4.9 g
alcohol per day.222

Hodgkin’s lymphoma

Hodgkin’s lymphoma is a rare cancer in
Europe, as also indicated by the low cumu-
lative risks. Compared with non-drinkers,
those consuming alcohol have a 30% lower
relative risk (compared to existing risk) for
Hodgkin’s lymphoma. An inverse dose-re-
sponse relationship has also been indicated,
but as it was not significant, caution is re-
quired in the interpretation of findings.?24

7.6 Cancer risk after alcohol drinking
cessation

It is difficult to estimate how long it takes for
such elevated risks to decrease or disappear
after someone stops drinking alcoholic bev-
erages. Research is limited and not unequiv-
ocal. For mouth and throat cancer it may
take more than 35 years to disappear??® and
for oesophageal cancer and liver cancer,
16.5 and 23 years, respectively.?26227

7.7 Alcohol consumption before and after
breast cancer diagnosis

Alcohol consumption before and after
breast cancer treatment, appears to have
limited effects on survival.

Before diagnosis and survival

Based on a large population study of
women with breast cancer, there was some
indication that consumption of 42-84 g
per week modestly improved breast cancer
survival by 15% (relative risk) as compared
to non-consumers and those who consume
more.?28

After diagnosis and survival

Alcohol consumption of more than 140 g
per week after breast cancer diagnosis is
associated with a reduced relative risk of
death from cardiovascular disease (CVD) of
53% and a reduced relative risk of overall
mortality of 36%.228 CVD is an important
contributor to mortality among breast
cancer survivors, probably because of the
cardiotoxic and metabolic effects of some
breast cancer treatments.??® m
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REMEMBER

Each glass of an alcoholic beverage increases the risk of
breast cancer

There are multiple risk factors for breast cancer, and alcohol
consumption is one of them. The highest lifetime risk of developing
breast cancer in Europe up to an age of 75 years old (see Table 4) is
11.6%, as reported from Belgium. Each glass of alcoholic beverage
per day (10 g of alcohol) increases the risk by 3-9%,'°' meaning
the absolute risk increases from 11.6% to 12.0-12.6% (a 0.4-1.0
percentage point increase). This corresponds to an increase from
116 to 120-126 women out of 1,000 who develop breast cancer. To
put this in perspective, another risk factor for breast cancer is the
birth control pill, and using this pill increases the risk by 24%,%3
increasing absolute risk from 11.6% to 14.4% (an increase from
116 to 144 women out of 1,000 who develop breast cancer).

Keep in mind these are just examples that indicate the effects of
alcohol consumption and using the birth control pill on the abso-
lute lifetime risk of developing breast cancer up to an age of 75
years old. Absolute lifetime risk may be higher or lower than these
figures depending on particular risk factors such as age and life-
style. This is not intended to discourage use of the birth control pill
but rather to put into some context the impact of alcohol consump-
tion. m
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The four main lifestyle risk factors for
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The short term effects of moderate alcohol ‘consumption on thé. brain

are quite clear. Regarding the long term effects however, the body

of evidence varies by age range. Below the legal purchasing age

and when pregnant, it is not sensible to drink alcohol. During young
adulthood (18-25 years of age), the brainis still developing, though it
is not yet clear how moderate alcohol consumption affects the brain
during this period of life. The risk of mild cognitive impairment and
dementia that is more common later in life, might be reduced with

moderate alcohol consumption.

KEY MESSAGES
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From conception up to an age of approxi-
mately 25 years old, the brain is developing.
The total brain size at 6 years old is about
90% of adult size, but the brain continues
to undergo dynamic structural changes
throughout adolescence and well into young
adulthood. During this whole period, the
brain may be vulnerable to the effects of
alcohol. #3234

Foetal stage

Large amounts of alcohol during preg-
nancy can cause foetal alcohol syndrome
(FAS). This is a devastating developmental
disorder consisting of structural abnormal-
ities and growth deficits. FAS is associated
with a broad spectrum of neurobehavioral
abnormalities.?* The effects of lower doses
of alcohol on the foetal brain and other
organs are unknown, but whether there
exists a safe alcohol dose during pregnancy
is uncertain and controversial.2®

Young adulthood

The brain develops up to 25 years of age.
More research is needed to understand the
influence of moderate alcohol consumption
on the developing brain from legal purchas-
ing age™ and how this could affect function-
ing in daily life. Studies conducted to date
have mostly focused on adolescents with
alcohol use disorder (AUD) (either alcohol

abuse or alcohol dependence). Impairments
related to language, attention, learning and
memory were found.237-23® Results of these
studies are often generalised to the general
public, assuming that findings in this at-risk
group can be translated to heavy drinkers in
general. However, recent population studies
in heavy adolescent drinkers (without
diagnosis of AUD) have found only small
differences in neurocognitive functioning as
compared to abstainers.24%24" These prelim-
inary findings need to be confirmed in large
prospective studies. Drinking in moderation
during adulthood has been associated with
improved quality of life (see Chapter 9), and
similar benefits have been found in adoles-
cents. The limited literature suggests that
moderate alcohol consumption is related to
stress response reduction, mood enhance-
ment, improved cognitive performance,
reduced clinical symptoms primarily of
depression, and improved physical function-
ing.242

*The legal purchasing age for beer is between 16
and 18 years old in different European countries.

Later in life, the brain undergoes changes
that influence its functioning. The normal
ageing process of the brain results in cogni-
tive decline. Mild cognitive impairment (MCI)
is an ageing process of the brain that is »
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Table 6. Effects with different blood alcohol concentrations®?

Blood alcohol
concentration

0.1%

0.15%

0.2%
0.3%
0.4-0.6%

Effects
Impaired coordination, delayed reaction time, exaggerated emotions,
impaired peripheral vision, impaired ability to operate a vehicle

Slurred speech, blurred vision, staggered walk, seriously impaired
coordination and judgement

Double vision, inability to walk
Uninhibited behaviour, stupor, confusion, inability to comprehend

Unconsciousness, shock, coma, death from cardiac or respiratory failure
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beyond what is expected based on age and
educational level. People having MCI may
retain the ability to be independent, but of
those with MCI, 10-15% develop demen-
tia for reasons that still remain unknown.
Dementia is a brain disease causing damage
and breakdown of nerve brain cells or the
connecting tissue between nerves. This re-
sults in cognitive deficits that interfere with
independence. There is no agreement on the
prevalence rates of MCI in Europe. Accord-
ing to the scientific literature, MCI preva-
lence rates vary from 3% to 42%, depend-
ing on the age and definition of cognitive
impairment used.?4® In 2015, an estimated
10.5 million of the about 177 million people
aged 60 years and over in Europe were
suffering from dementia.?44 Several popula-
tion studies have looked at the association
between alcohol consumption and cognitive
decline, MCI and dementia.

Alcohol consumption and cognitive
decline

Systematic reviews and meta-analyses

did not find a relationship between mod-
erate alcohol consumption and cognitive
decline.?4%-247 Results from a recent cohort
study suggest that men consuming 36 g of
alcohol per day or more in midlife were more
likely to experience faster 10-year cogni-
tive decline in all cognitive domains (global
cognitive score, executive functioning, and
memory), with effect sizes comparable to
1.5to 5.7 extra years of cognitive decline
observed. In women, there was weaker evi-

dence of this effect occurring at more than
9 g per day and in particular for executive
functioning.?4”

Alcohol consumption and mild cognitive
impairment

A meta-analysis indicated that moderate
alcohol consumption (not specified in grams
per day) is associated with a 22% lower
relative risk for MCI,?46 and results of a
recent cohort study are in line with these
findings. Compared with abstainers, alcohol
consumption of 150-270 g per week is
associated with 40% less cognitive impair-
ment 5.7 years later. Although this protec-
tive effect was not significant after adjust-
ment for potential confounders, as a group,
regular drinkers had lower adjusted odds

of cognitive impairment than abstainers or
irregular drinkers.24® Patients with MCI who
consumed 1.0-14.9 g of alcohol per day
had a 85% reduction in the rate of pro-
gression towards dementia in comparison
to patients with MCI who never consumed
alcohol.?#® Similar findings were observed in
another follow-up study among those with
mild cognitive impairment. Patients who
consumed more than 20 g of alcohol per day
had the highest rate of MCI progression to
dementia, those who consumed less alcohol
per day had the lowest, while abstainers had
an intermediate rate.?s° The mechanism by
which alcohol intake protects against the
progression of MCI to dementia is unknown,
though alcohol consumption might have

an effect on the cerebral vasculature or is
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related to favourable social and lifestyle
factors (see Section 8.3).24°

Alcohol consumption and dementia

There are suggestions of a J-shaped rela-
tionship between alcohol consumption and
dementia, with low to moderate drinking
levels reducing the risk of overall dementia,
but heavy use increasing the risk.2*¢ Results
from a meta-analysis show that light to
moderate alcohol consumption (defined in
ranges of 1-28 drinks per week) is associ-
ated with reductions in relative risk of 28%,
25% and 26%, respectively, of Alzheimer’s
disease, vascular dementia and any demen-
tia as compared with alcohol abstinence

in older adults.245 Similar findings were
observed in another review.?46, These risk
reductions with alcohol consumption are
comparable with those observed when
following a Mediterranean diet or with high
physical activity, for example.?5' Although
some research suggests that wine is better
than other alcoholic beverages, this is based
on a relatively small number of studies.

In addition, studies that made a distinction
among different types of alcoholic bever-
ages and dementia risk reported no
differences in effects, and effects may be
unrelated to the type of beverage.?4¢ It is
unclear whether the association between
alcohol consumption and dementia is due to
an effect of moderate alcohol consumption
throughout adulthood, or a specific benefit
of moderate alcohol consumption later in
life.245

The mechanism by which moderate alcohol
intake could protect against the progression
of a normal aging brain to mild cognitive
impairment and dementia is, at present,
unknown. Mechanisms by which alcohol
consumption affects cardiovascular disease
risk, increased HDL cholesterol, decreased
platelet aggregation, improved glucose
tolerance and reduction of inflammation
markers (see Chapter 5), might also have an
effect on the cerebral vasculature. This also
supports the observation that moderate al-
cohol intake might protect against ischemic
stroke (see Chapter 5). It is also possible
that moderate alcohol consumption may be
an indicator of a complex set of favourable
social and lifestyle factors that protect
against cognitive impairment.249.252

Parkinson’s disease nerve cells die mostly
in the part of the brain called the substantia
nigra, which dramatically decreases the
amount of the hormone dopamine. A person
becomes less and less able to regulate
body movements and other normal body
functions, as well as emotions. In Europe,
1-2in every 1000 people have Parkinson’s
disease,?s® though the exact cause of
Parkinson’s disease is not yet clear.2>* »
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Beer consumption and Parkinson’s
disease

A meta-analysis found a protective effect
against Parkinson’s disease by drinking
alcohol, and specifically beer. Every 13 g of
alcohol per day might be associated with

a 5% decrease in Parkinson’s disease risk,
but more research is needed to confirm this
finding,2%5 and the mechanisms by which
alcohol consumption or specifically beer
consumption may reduce the risk of Parkin-
son’s disease. Alcohol intake might influence
Parkinson’s disease risk by the addictive
behaviour itself. Smoking and drinking
coffee, two common addictive behaviours,
have been consistently associated with a
reduced risk of Parkinson’s disease.?5* Beer
could have an additional beneficial effect as
it contains purine and therefore increases
the levels of serum uric acid,?*® which is
inversely associated with the risk and could
delay the progression of Parkinson’s dis-
ease.”” m
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REMEMBER

It is not advisable to drink alcohol under the legal purchasing age

During adolescence, the brain goes through a number of changes.
Brain networks sensitive to social and emotional stimuli and reward
processing mature quickly, while cognitive control functions lag
behind. Furthermore, adolescence is a period in which individu-

als need to learn from experience. Both these changes result in
adolescents tending to engage in experimental behaviour, including
alcohol consumption. Research indicates that if adolescents drink
alcohol, they mainly do so in moderation. However, they have a
higher risk of binge drinking, which can be explained by findings
from animal studies. It seems that the adolescent brain is less
sensitive to aversive sedative effects and more sensitive to the
rewarding, stimulant effects of alcohol as compared to adults. Such
a decreased sensitivity in combination with the rewarding effects
of alcohol may lead to loss of control when drinking. The negative
consequences of alcohol abuse are ignored, and this leads to binge
drinking. Binge drinking may negatively affect social functioning

in the short term, and may negatively affect mental and physical
health in the long term. In addition, it increases the risk of alcohol
dependence in adulthood.?4*> m

Beer and Health Moderate consumption as part of a healthy lifestyle 93



KEY MESSAGES

A’...

“ BEER'AND Of
HEALTH EFFECTS
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For some diseﬁse_s such as cancer and cardiovascular
disease, the link'to beer consumption is already quite clear.
Beer can also affect theimmune system, bone, joint and
kidney health, gallstones, well being and the quality of life.
However, more research is needed before strong conclu-

sions can be made on these effects.
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Alcohol in small and moderate quantities
may have a beneficial effect on the immune
system. Some studies reported that mod-
erate alcohol consumption of 10-40 g per
day could decrease the risk of the common
cold.’®” Others saw a decrease in inflamma-
tion and a better response to vaccines.?58
Besides alcohol, other components in beer
such as polyphenols may influence the
immune system.?® There is very limited re-
search available and more is needed to de-
termine what effects are caused by alcohol
and what are caused by the non-alcoholic
components in beer.

Light to moderate alcohol consumption (and
specifically of beer), might reduce osteopo-

rosis risk by increasing bone mineral density
(BMD).

Osteoporosis

Osteoporosis is a disease causing brittle
bones, prone to fractures. One in three
European women aged 50 years and over
and one out of five men of the same age,
suffer from osteoporotic fractures. Besides
gender, low body mass index (<18.5 kg/m2),
older age, lack of physical exercise, previous
bone fractures, and smoking, all increase
the risk of osteoporosis.2%°

Alcohol and bones

A high BMD is an indication of strong bones,
not brittle ones. Experimental studies show
BMD of the hips of men increases 3.4-4.5%
with an intake of approximately 10-30 g of
alcohol per day. The same amount of alcohol
increased hip and spine BMD by 5.0-8.3%

in post-menopausal women.2%° Howev-
er, the BMD of pre-menopausal women
may decrease with alcohol consumption
above 5 g per day, caused by a difference
in hormone composition before and after
menopause.?®26' However, there is no
research available on the effect of alcohol
consumption in people who already have
osteoporosis.?6?

Mechanisms

With light to moderate alcohol consumption,
there is limited research on how this affects
BMD. One study proposed that 1-30 g of
alcohol per day may influence bone remod-
elling from lower blood levels of osteocalcin.
The protein osteocalcin supports the acti-
vity of cells that build up bone (osteoblasts),
but the size of the impact of this mechanism
remains unknown.26"262 \With more than 30

g of alcohol per day, however, the reverse is
true. Anincrease in bone breakdown cells
(osteoclasts) increase oxidative stress, in-
crease the amounts of fat near bone marrow,
and decrease calorie intake, which creates a
different body composition with lower body
fat and muscle mass, and these all seem to
be related to low BMD and increases in the
risk of osteoporosis.25!

Beer and bones

The limited available research suggests that
specifically beer consumption may be good
for bone health. A population study showed
an increase in BMD for men and postmeno-
pausal women when they consumed two
glasses (around 700 ml) of beer per day,
referring to the effect of alcohol but also to
another constituent in beer, silicon.?6® The
involvement of silicon was seen in another
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population study where the effect of moder-
ate beer drinking on BMD was compared to
non-beer alcoholic beverages. When results
were corrected for dietary silicon intake, the
magnitude of the effect on BMD decreased
for beer, but remained the same with non-
beer alcoholic beverages.?® Information on
the amount of silicon in beer can be found in
Chapter 2.

Alcohol may play a role in decreasing the
risk of rheumatoid arthritis, but may in-
crease the risk of gout, another condition
of the joints.

Rheumatoid arthritis

Rheumatoid arthritis is an inflammatory
disease of the joints. The prevalence in
Europe varies from 0.3% in France to 0.8%
in the United Kingdom. However, only few
countries have available data on the preva-
lence of rheumatoid arthritis and this makes
it unclear how many people suffer from

this condition in the EU.2%3 Risk factors for
getting rheumatoid arthritis are smoking,
obesity and being overweight, little physical
exercise, and it tends to run in families
showing a genetic link.

Alcohol and rheumatoid arthritis

A meta-analysis found a 22% decrease

in relative risk of rheumatoid arthritis for
both women and men when looking at the
results of multiple case-control studies (a
type of population study).?%4 They did not
find an effect of alcohol on risk of rheuma-
toid arthritis in another type of population
study (cohort),?%% but other researchers did.
Women who drank 2-4 glasses of beer (350

ml per glass) per week had a 31% lower
relative risk of rneumatoid arthritis than
abstaining women.2%% No research has been
done in men. A mechanism for this effect is
not yet established. Also there is no data
available on the effect of alcohol in subjects
already diagnosed with rheumatoid arthritis.

Gout

Gout is a form of inflammatory arthritis
caused by a high amount of uric acid in the
blood. It is not clear how many people have
gout in Europe, but a recent study from the
United Kingdom and Germany shows a sta-
ble prevalence of 1.4% in both countries.26¢

Alcohol and gout

Alcohol consumption can increase the risk
of gout. A meta-analysis saw an increase of
16% in relative risk when drinking only one
drink (defined as 12.5 g per day). Con-
sumption of 1-3 drinks per day (12.6-37.4
g) caused an increase of 56%.2¢7 In this
meta-analysis, no specific beverages were
analysed as there are not enough stud-

ies that have looked at individual types of
beverages, and the mechanism behind the
association of gout and alcohol is not clear.

Moderate alcohol consumption may help to
prevent kidney stones and it probably does
not harm kidney function.

Kidney stones

As alcohol increases urine output, it could
help to prevent kidney stones, hard masses
of calcium formed in the kidneys. How
many people in Europe have kidney stones
is not clear, but it is a common disease »
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that increases in prevalence with obesity,
and drinking enough fluids is important in
prevention.

Alcohol and kidney stones

A meta-analysis on fluids and kidney stone
prevention described a 20% lower relative
risk of developing kidney stones with an al-
cohol intake of 12 g per day. For every extra
10 g of alcohol per day another 20% was
added to the total relative risk reduction
(20% + 20% = 249%). This was the first me-
ta-analysis undertaken, and more research
is needed to confirm this finding.258

Chronic kidney disease

Kidney stones may increase the risk of
chronic kidney disease (CKD),2%® which is de-
fined by a slower filtration rate in damaged
kidneys. The main function of the kidneys

is to filter waste products from the blood
and convert it into urine. In the European
population, 5.1-7.0% is at an early stage of
CKD and 4.5-5.3% is in a more advanced
stage.?’°

Alcohol and kidney disease

CKD increases the risk of developing heart
disease, and heart disease also increases
the risk of CKD. There is strong scientific
evidence that moderate alcohol consump-
tion has a beneficial effect on the risk of
heart diseases (see Chapter 5), but for CKD
this cannot be concluded. A meta-analysis
shows that alcohol consumption of less
than 30 g per day for men and less than 15
g per day for women does not harm kidney
function, though no beneficial effects have
yet been found.?”

Gallstones are hard masses in the gallblad-
der made largely from cholesterol. They are
common in Europe, with prevalence ranging
from 5.9% in Italy to 21.9% in Norway.?72

Alcohol and gallstones

The risk of gallstones may decrease with
alcohol consumption, but evidence is
scarce. In one cohort study, the relative risk

of gallstones decreased by 3% per 7.9 g of
alcohol consumed per day for men, though
in women no protective effect was found.?”3
But in another cohort study, women did
benefit from alcohol consumption with

a 14% reduction in relative risk with the
consumption of 5.0-14.9 g per day.?’# As
explained in Chapter 5, HDL cholesterol

and alcohol are associated. With moderate
alcohol consumption, HDL concentrations in
the blood can increase, and which may also
increase bile acid formation, keeping cho-
lesterol soluble and preventing gallstones
from developing.?’® However, to prove this
mechanism and the link between alcohol and
gallstones, more research will be needed.

People enjoy the relaxing effect of drinking
beer and other alcoholic beverages, but
there is limited research on the effects of
moderate alcohol consumption on well being
and the quality of life.

Well being

One review concluded that consumption of
less than 20 g of alcohol per day may reduce
stress and tension, and increases sociability
and the feeling of well being.?’s In an exper-
imental study on social interaction, drinking
1-2 alcoholic drinks (grams not specified)
made people more social, friendly and
agreeable during a conversation according
to the person they were talking to, but what
caused these positive changes in mood and
well being was not made clear.?7¢

Quality of life

Multiple studies suggest that alcohol
consumption of less than 30 g per day
positively influences health-related quality
of life. On the other hand, excessive alcohol
consumption shows the reverse is true in
research with adults more than 50 years
old.?”7 In a population study in the USA,
people were asked about their alcohol
consumption and how they would rate their
health. More moderate drinkers (defined as
women consuming 42-98 g and men con-
suming 42-196 g of alcohol per week) rated
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their health above average as compared to
abstainers and people with a higher alcohol
intake.?’®

Pain management

A review shows that moderate alcohol con-
sumption (stated as less than 7 drinks per
week for women and less than 14 drinks per
week for men) can also help with pain man-
agement and thereby increase the quality of
life. Patients with fibromyalgia, rheumatoid
arthritis or chronic back pain who drank
alcohol moderately, had less pain compared
to abstainers. With fibromyalgia patients, a
higher quality of life, better physical func-
tioning and fewer symptoms of fibromyalgia
were measured. However, excessive alcohol
drinking increased the pain. It is not certain
if the same effects are achieved with other
comparable health problems and diseases,
and as such, more research is suggested.?”®

Social life in the elderly

When ageing, one faces many physical,
psychosocial and social changes in life. De-
pression and loneliness are major problems
among the elderly, and research shows
elderly people prefer to keep engaged in
social activities.?8 Multiple cohort studies
show an increase in the quality of life (mea-
sured by questionnaires on mental, physical,
psychological and social functioning) with
moderate alcohol consumption among
people aged 50 years and over.277:281,282

A group of women aged 70-75 years who
drank moderate amounts of alcohol (defined
as 1-2 drinks per day, 3-6 days per week)
rated their general, physical and mental
health and social functioning higher than
abstainers and women with a high alcohol
consumption.28' On the other hand, the
quality of life still decreased with moderate
drinking as they became older, but less so
as compared to abstainers and heavy
drinkers.281:282 g
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BJr is made from‘n tural ingredi€nts and has relativelyllow ro)
alcohol content coni -

due to the alcohol in it. There is a J-shaped relationship'between
alcohol consumption and all-cause mortality, with the lowest relative
risk (with-an approximate 10% decrease) associated with the con-
sumption of around 20 g of alcohol per day for men and 10 g of alco-
hol per day for women. This effect is the sum of the positive effects
on cardiovascular disease risk at moderate intake and the negative
effects on certain cancers and accidents with higher consumption.

It is unrelated to the type of alcoholic beverage.
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A population study in 1926 had already
shown that moderate drinkers live longer
than abstainers and heavy drinkers,?®* and a
J-shaped relationship between alcohol con-
sumption and mortality risk has also been
seen in numerous other studies performed
more recently (see Table 7 and Figure 11).
Overall, the lowest mortality relative risk
with about a 10% decrease is observed with
the consumption of around 20 g of alcohol
per day for men and 10 g of alcohol per

day for women. The relative risk increases
again with a consumption of more than 40
g of alcohol per day for men and 20 g of
alcohol per day for women. The net health
benefit from moderate alcohol consump-
tion is thought to act primarily through its
cardio-protective effect (see Chapter 5),
though increased alcohol consumption is
also associated with an increased risk of
certain cancers (see Chapter 7) and death
from accidents.

Some scientists suggest that it is better to
measure lifetime alcohol consumption and
not only the consumption at study entry
(baseline). The reason for this is that alcohol
consumption is likely to vary over time.2%°
Therefore, the association between alcohol
and mortality might be underestimated or
overestimated when only baseline consump-
tion is considered. However, studies that
measured lifetime alcohol consumption also
showed similar J-shaped relationships with
all-cause mortality risk.288.28°

Transient and reversible effect

The effect of alcohol on mortality risk may
be transient and reversible based on data
from a 5-year follow-up population study.
Subjects with a stable pattern of light to
moderate alcohol consumption (12-72 g
alcohol per week) had the lowest all-cause
mortality risk. Those individuals starting to

drink less or those starting to drink more
had a 29% and 32% higher relative risk
during follow-up, respectively.?®!

Table 7. Overview of studies focusing on the relationship between alcohol consumption and mortality risk

Ref no. Study # Subjects

285 Meta-analysis, 1,015,835
34 studies

286 Meta-analysis, 2,424 964
24 studies

287 Meta-analysis, 62,950
9 studies

288 Population study 380,395

(European Prospective
Investigation into
Cancer and Nutrition)

289 Population study 39,577

Mortality risk reduction

Mortality risk

(alcohol dose) increases

Men Women Men Women
17% (6 ¢ 18% (59 >40g >20g
alcohol per alcohol per alcohol alcohol
day) day) per day per day
8% (259 9% (25 g >75¢ >50¢
alcohol per alcohol per alcohol alcohol
day) day) per day per day
10% (1-29¢g >40¢g

alcohol per alcohol

day) per day

10% (<24 g 7% (<12 g >604g >30¢g
alcohol per alcohol per alcohol alcohol
day) day) per day per day

19% (20-39g  15% (>0-9 g

>80¢ >404g

(Melbourne Collabora- alcohol per alcohol per alcohol alcohol
tive Cohort Study) day) day) per day per day
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The J-shaped relationship between alcohol
consumption and all-cause mortality is a
combined result from many studies. The
challenge with these is that residual, un-
measured or confounding results can never
be completely excluded. Few epidemio-
logical observations, however, have been
scrutinised for bias as thoroughly as the
apparent health benefits of moderate alco-
hol consumption,?®2 but some uncertainty
remains regarding the causal nature of the
J-shaped association seen in population
studies. Several methodological flaws have
been shown in alcohol research that might
produce apparent benefits of moderate
drinking, as discussed below.

The ‘sick quitters’ hypothesis

Some studies failed to separate lifelong
abstainers from ex-drinkers. The non-drin-
ker reference group might therefore include
‘sick quitters’, being those who stop drin-
king alcoholic beverages because of health
problems.2®3 This may lead to the impres-

sion of benefits from moderate drinking,
though studies that separated ex-drinkers
from lifelong abstainers have refuted this
hypothesis.!®?

The ‘healthy drinker’ hypothesis

Another potential source of confounding
evidence is the suggested healthier life-
style of moderate drinkers, or conversely,
non-drinkers may show an adverse risk
profile.?942% Some studies suggest that the
J-shaped relationship between alcohol con-
sumption, cardiovascular disease (CVD) and
type 2 diabetes is not likely to be explained
by a healthy lifestyle. However, even in those
with a healthy lifestyle, moderate alcohol
consumption is associated with an additio-
nally lower risk of CVD and type 2 diabetes
(see Chapters 5 and 6).

Assessment of actual alcohol

consumption

Another concern is the accuracy of alcohol
consumption assessments. To date, there

is no widely accepted consensus on how to »

Figure 11. Relationship between alcohol consumption and risk of total mortality?®s
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measure alcohol consumption. Data on alco-
hol consumption are often based on self-re-
porting, which can lead to the possibility of
misclassification of exposure, and especially
the under-reporting of alcohol consumption
is a source of potential bias.?%¢ Including
heavier drinkers in lower intake categories
will lower the threshold of apparent harm, as
seen for example in a study showing that the
prevalence of hypertension with people re-
porting to consume 1-2 drinks per day was
essentially limited to suspected under-re-
porters.2?

10.3 In conclusion: Beer and health

All the previous chapters in this booklet
show us that beer is a versatile drink with
relatively low alcohol percentage, that when
drank in moderation, can be part of an
adult’s healthy lifestyle. Due to the natural
ingredients there are small amounts of B
vitamins, minerals, polyphenols and fibre in
beer. And because of the alcohol there may
be positive effects on life expectancy. For
people who don’t want to consume alcohol,
non-alcoholic beer can be a good alterna-
tive.

Moderate alcohol consumption
There are many adverse effects of heavy
alcohol consumption. On the other hand,

moderate drinking may have beneficial
effects on health, despite an increased
relative risk of certain types of cancer.
Mainly, there appears to be a lower risk of
cardiovascular disease, type 2 diabetes and
dementia that may explain the overall lower
relative mortality risk (by around 10%) with
the consumption of 10-20 g alcohol per day.
This is unrelated to the type of alcoholic
beverage. The most favourable drinking pat-
tern is regular daily or almost daily drinking,
and avoiding harmful binge drinking.29®

Although residual confounding results
cannot be excluded, it would be unlikely that
they would modify the presented scenarios
in any substantial way.?® The consistency
and temporal sequence in epidemiological
studies and the plausible biological explana-
tions in experimental studies all favour the
conclusion that moderate alcohol consump-
tion does have beneficial health effects,?®®
and the benefits of moderate drinking is
relevant for public health.28® However, mo-
derate alcohol consumption should always
be considered as a supplement to, and not
as an alternative to, other healthy lifestyle
habits that also lower the risk of chronic
diseases, such as coronary heart disease
and diabetes. m

Table 8. Example of peak blood alcohol concentration in men and women

after drinking the same amount of alcohol

Men Women
Weight (kg) 80 65
Body fluid (%) 65 55
Body fluid (kg) 52 35
Alcohol (g) 10 10
Peak blood alcohol 0.02 0.03

concentration (%)
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A healthy lifestyle is possible with or without
drinking beer

REMEMBER

Although moderate beer consumption may have
health benefits, you do not have to drink beer in
moderate amounts for a healthy lifestyle. To en-
sure a healthy lifestyle, the World Health Organi-
zation (WHO) recommends eating lots of fruit and
vegetables, reducing fat, sugar and salt intake,
and exercising.3°! What is important, is that if you
do drink beer, to do so responsibly and in moder-
ation. m

Alcohol affects women differently to men

Alcohol affects women differently to men mainly because of their different
body composition and lower average body weight. Women have a higher
percentage of fat in their body and therefore a lower percentage of body
fluid. Since alcohol is water-soluble, it is distributed only in body fluid.
Women will therefore have higher peak blood alcohol levels than men when
they drink the same amount of alcohol (see Table 8).8! Other possible mecha-
nisms to explain gender differences in blood alcohol concentration include
differences in the relative metabolism of alcohol, the interaction of alcohol
dehydrogenase (ADH) with female sex hormones, lower levels of gastric
ADH, and more rapid metabolism in the liver by women.3°°

The difference in blood alcohol concentration between men and women may
explain the reason why the inverse association for life expectancy in women
disappears at lower alcohol intake compared to that in men, probably due to
an increased relative risk of (breast) cancer.?8* m




ABBREVIATIONS

ADH alcohol-dehydrogenase
ALDH aldehyde-dehydrogenase
AUD alcohol use disorder

BAC blood alcohol concentration
BMD bone mineral density

BMI body mass index

CHD coronary heart disease
CKD chronic kidney disease

CRP C-reactive protein

CVvD cardiovascular disease
EFSA European Food Safety Authority
FAS foetal alcohol syndrome
GABA y-aminobutyric acid

GI glycaemic index

GL glycaemic load

GR glycaemic response

HbA, hemoglobin A,

HDL high density lipoprotein
kcal kilocalories

LDL low density lipoprotein

MCI mild cognitive impairment
MEOS microsomal ethanol oxidizing system
MetS metabolic syndrome

WHO World Health Organization
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