
820 September 2011 [1]

Is beer
 

consumption
 responsible

 
for the beer

 
belly

 
?

Professor Arne Astrup
Department of Human Nutrition
Faculty

 

of Life Sciences
University

 

of Copenhagen

Nathalie Tommerup Bendsen, Post Doc
Dept

 

of Human Nutrition, Univ

 

of Copenhagen

nathalie@life.ku.dk

Presenter
Presentation Notes
�



820 September 2011 [2]

Beer
 

belly
 

–
 

myth
 

or
 

fact?

Does
 

beer
 

intake
 

increase
 the risk

 
of 

▪ overweight
 

/ obesity?
▪ abdominal

 
fatness?

Does
 

intake
 

level
 

matter?

Presenter
Presentation Notes
There seems to be a widespread belief that drinking beer promotes abdominal fat, or “ beer belly ”. Maybe owing to guys like this one.  

But to our knowledge, it has not been examined whether there is scientific basis for claiming that beer intake increases the risk of overweight or obesity – or abdominal fatness in particular. 

We decided to examine this, by performing a systematic review. Also, we wished to examine whether there is a linear relationship between the dose of beer and the size of the belly, or whether maybe moderate intake levels are not associated with fatness.
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Outline

1.
 

Should beer consumption 
theoretically promote body 
fat deposition?

2.
 

What does the available 
scientific evidence say?

▪
 

Limitations
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Why should beer intake 
promote fatness?

1.
 

Beer contains calories

2.
 

Alcohol metabolism & fat 
oxidation

3.
 

Liquid energy & satiety

4.
 

Alcohol & appetite
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Calories
 

in beer

Per 100 ml

~350 ml

~150 ml

~40 ml

Wannamethee, Beer

 

in 
health

 

and disease

 
prevention, 2009

Presenter
Presentation Notes
100 ml of beer with a typical 4.6% alcoholic volume has fewer calories than a similar measure of wine, milk or fruit juice.

However, the serving size of beer is larger than that of wine, and therefore a typical drink of beer contains more energy than a drink of most other alcoholic beverages.
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Alcohol
 

metabolism

Induced at high & frequent intake
Less energy efficient than ADH

Presenter
Presentation Notes
At low levels of consumption, alcohol is metabolized by the alcohol dehydrogenase (ADH) pathway. 

Catalase metabolizes only a small fraction of alcohol in the body and so does the microsomal system at low intake levels.

However, in case of high alcohol consumption, both in terms of amount and frequency, alcohol is mainly oxidized by the microsomal ethanol-oxidizing system (MEOS). This pathway is less energy efficient that the normal pathway. 

With regular alcohol consumption this system is induced, meaning that the efficiency by which the body uses the energy from alcohol may be reduced with high consumption. 

The body has no storage capacity for alcohol and alcohol is basically a poison that must be detoxified as soon as possible. 

Therefore when alcohol is consumed the oxidation starts immidiately and the oxidation of the other macronutrients is meanwhile suppressed. 





820 September 2011 [7]

Suter

 

et al. NEJM 1992

Alcohol
 

intake
 

decreases
 

fat oxidation

Presenter
Presentation Notes
Alcohol especially suppresses the oxidation of fat. 

This is data from a study in 8 men, who spent 24 hours in a respiratory chamber, either consuming no alcohol, which is the control, consuming alcohol on top of energy from food, or replacing some energy from food by alcohol. 

During alcohol consumption and metabolism, fat oxidation is significantly reduced. So alcohol, and thereby beer, intake may result in less fat being burnt but stored in adipose tissue instead.
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Are alcohol
 

calories
 

compensated
 

for?

Mattes. Physiololy

 

and Behaviour

 

1996

Presenter
Presentation Notes
Another study also indicated that the calories in beer are not compensated for by reducing food intake. 

Here, the participants consumed 1 liter of beer with different alcohol content or sugar-sweetened cola or water with a midday meal at day two.

This figure shows the mean 24-h energy intake increased on days with beer consumption, and even food intake seems to increase.

So this study suggests that beer consumption enhances food intake rather than promotes compensatory reductions in eating.
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QuestionsQuestions beingbeing addressedaddressed

DoesDoes changes in ad libitum changes in ad libitum foodfood intakeintake
compensatecompensate or or overcompensateovercompensate for the for the 
lowerlower energyenergy and and volumevolume in in winewine
comparedcompared to an to an isoalcoholicisoalcoholic amountamount of of 
beerbeer??
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BeveragesBeverages
Red Red winewine ((ValpolicellaValpolicella)       3.00 kJ/ml, )       3.00 kJ/ml, 
13% 13% alcoholalcohol

Lager Lager beerbeer (Carlsberg Hof)  1.66 kJ/ml, (Carlsberg Hof)  1.66 kJ/ml, 
4.6% 4.6% alcoholalcohol

CarbonatedCarbonated softsoft--drinkdrink (Sprite (Sprite RegularRegular)  )  
1.73 kJ/ml   1.73 kJ/ml   
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Ad libitum Ad libitum beveragebeverage studystudy

22 22 youngeryounger men men 
DifferentDifferent beveragesbeverages given given ad libitum ad libitum withwith a a 
supper supper mealmeal to to subjectssubjects in a in a balancedbalanced
randomizedrandomized sequencesequence
SubjectsSubjects instructedinstructed to to eateat of the of the foodfood untilluntill
theythey felt felt comfortablecomfortable
A time lag > 4 A time lag > 4 daysdays betweenbetween experimentsexperiments
BreakfastBreakfast and lunch and lunch werewere fixedfixed onon the the 
experimentalexperimental daysdays
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MealMeal

Pasta Pasta saladsalad w/ ham, yoghurt, w/ ham, yoghurt, peaspeas & paprika & paprika 
fruitsfruits
GoullachGoullach w/ w/ whitewhite breadbread
Firm Firm cakecake

Foods Foods werewere presentedpresented in in excessexcess onon the the tabletable
oneone by by oneone.  .  
SubjectsSubjects werewere separatedseparated by > by > thanthan 2 m. and 2 m. and 
werewere not not allowedallowed to to communicatecommunicate..
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Ad libitum Ad libitum beveragebeverage studystudy

B e v e r a g e

0

2 0 0 0

4 0 0 0

6 0 0 0

8 0 0 0

1 0 0 0 0

B e v e r a g e

P a s t a  s a la d

G o u la s h

B r e a d
C a k e

k J

c a r b o n a t e d
s o f t  d r i n k

b e e r w in e

§

§   P  <  0 . 0 5  v s .  c a r b o n a t e d  s o f t  d r in k

§

*

*   P  <  0 . 0 5   v s .  b e e r  a n d  c a r b o n a t e d  s o f t  d r in k
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ConclusionsConclusions

Total Total energyenergy intakeintake waswas greatergreater whenwhen
winewine waswas given given ad libitumad libitum comparedcompared to to 
beerbeer and and softsoft--drinkdrink. . ThisThis waswas due due bothboth
to a to a higherhigher energyenergy intakeintake from from foodfood and and 
beveragebeverage..
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ConclusionsConclusions

In males In males bothboth winewine and and beerbeer tendtend to to 
increaseincrease caloriccaloric intakeintake, but , but winewine is more is more 
fatteningfattening thanthan beerbeer. . 
It It remainsremains to to elucidatedelucidated ifif the same the same 
phenomenonphenomenon existsexists in in womenwomen..
More research is More research is requiredrequired to to establishestablish a a 
scientificscientific fundament for public fundament for public healthhealth
adviceadvice regardingregarding the the effecteffect of of beerbeer and and 
winewine onon bodybody weightweight. . 
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Why
 

should
 

beer
 

intake
 promote abdominal fatness?

Alcohol
 

stimulates
 

production
 

of 
cortisol

+
Alcohol

 
decreases

 
lipid

 
oxidation 

Central obesity

Adinoff

 

et al. Alcoholism: 
Clin

 

Exp

 

Res 2005

Suter

 

et al. NEJM 1992

Purnell

 

et al. AJP 2009

Presenter
Presentation Notes
The mechanism by which beer or alcohol should promote abdominal fatness is not clear.

It is known that regular alcohol consumption leads to an increased release of cortisol

We also know that alcohol suppresses fat oxidation

Together this is suggested to increase abdominal fat deposition.
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Records identified through databases (n = 2811)

Full-text articles assessed for eligibility (n = 70)

Full-text articles excluded (n = 25)

Studies included in qualitative review (n = 45)
Observational studies (n = 34)
Intervention studies (n = 11)

Studies included in quantitative synthesis 
Intervention studies (n = 10)

•Beer vs non-alcoholic beer (n = 6)
•Beer vs. control (n = 4)

Studies included in dose-response graphs:
Observational studies (n = 14)

•Prospective analyses (n = 5)
•Cross-sectional analyses (n = 10)

Records identified through 
other sources (n = 11)

Not included in syntheses (n = 22)

Systematic review: What
 

is the 
evidence

 
for a fattening

 
effect

 
of beer?

Presenter
Presentation Notes
So theoretically there are multiple ways in which beer could promote fatness.

We wanted to examine if there is support for this notion in the scientific litterature, and conducted a systematic review of the available scientific litterature.

Relevant  databases were included in the search and 3 thousand hits could be reduced to 45 articles that were relevant for the research question. 

Most of the studies were observational and a few were intervention studies. 

Some of the studies had data that allowed for pooling or combining the data. We will return to this in a few minutes.
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Women Men

Overall  
fatness 

(BMI/weight)

Abdominal 
fatness 

(WC/WHR)

Overall  
fatness 

(BMI/weight)

Abdominal 
fatness 

(WC/WHR)

↑

 

positive association

Cross-sectional studies • • • • • • • • • • • • • • •

Prospective studies • • • • • • •

↔ no association
Cross-sectional studies • • • • • • • • • • • • • • • • • • • • • • • • • • •

Prospective studies • • • • • •

↓

 

negative association
Cross-sectional studies •

 

• • • •

Prospective studies • • • • •

 

•

Observational
 

studies: 
Association between

 
beer

 
intake

 
and fatness

Presenter
Presentation Notes
This table shows the overall results of all the observational studies. 

Remember, in observational studies we look for associations between intake of beer and fatness in a given population.

Every dot in this table is a study, and light grey dots represent studies with a trend towards a significant observation. 

As you can see, a lot of studies did not show any association between beer intake and fatness.

In women, most studies indicate a negative association to overall fatness, whereas the findings regarding abdominal fatness are conflicting.

In men, most studies found a positive association for both overall and abdominal fatness.
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OR of having

 
a larger

 
WC than

 
expected

 
from BMI 

for increase

 
of one

 
more alcoholic

 
drink/d

99,381 men in the EPIC study

Bergmann

 

et al. EJCN 2011

Presenter
Presentation Notes
Very large heterogeneity I^2 > 50%
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Limitations & confounding: Possible 
explanations for inconsistent findings

•
 

Underreporting
 

of beer
 

intake

•
 

Are excessive drinkers
 

included
 

in 
research studies? 

•
 

Drinking
 

pattern

•
 

Lifestyle
•

 
Physical

 
activity

•

 
Diet

•

 
Smoking

•

 
Education

Presenter
Presentation Notes
The drinking pattern is rarely taken into account but may be of importance.

Now how can we explain these inconsistent findings?

It is known that energy tends to be underreported and alcohol energy in particular. This may be more so in women, and may explain why beer consumption was not associated to fatness in women.

High-risk groups are probably under-represented in research studies, meaning that they may not include the worst cases.

It has been shown that binge-drinkers are more likely to be overweight than those consuming the same amount of alcohol over multiple sessions.

Also, differences in results may be due to lifestyle characteristics of beer drinkers, which may vary from country to country.

For example, you may think that beer intake is associated with reduced physical activity. But some studies have actually shown that beer intake can be positively related to sports, such as football. Also, a Dutch study showed that older subjects with higher alcohol consumption were habitually more active. 





820 September 2011 [22]

Beer-drinking
 

and lifestyle
 

I

Johansen et al. 
BMJ 2006

Presenter
Presentation Notes
Beer intake may be associated wtih a poorer diet than for example wine, and this can be difficult to control for in research studies.

This figure shows that Danish consumers buying beer were more likely to also buy ready cooked meals, margarine, butter, sausages and soft drinks. In contrast, those buying wine instead bought more vegetables and low-fat products.
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Schütze

 

et al. EJCN 2009

Beer-drinking
 

and lifestyle
 

II

Germany

7876 men

Presenter
Presentation Notes
In some populations beer drinkers have been shown to be less educated and smoke more than non-beer drinkers.

But in this German study beer drinkers were actually better educated, they smoked less and their energy intake was not necessarily larger compared to non-drinkers.

But this may be different in heavy beer drinkers, drinking a liter of beer or more per day.
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Conclusions

•
 

Few
 

studies have been conducted with the specific 
objective to assess whether beer intake is 
associated with body fatness

•
 

Results are inconsistently presented across studies

•
 

Most studies are of low quality

•
 

The is inconsistent scientific evidence to support 
that beer intake is responsible for the beer belly

•
 

Higher beer intakes (>4 L or 16 gl/wk) may be 
associated with a higher degree of fatness

•
 

There is a need for controlled intervention studies 
designed to answer the question of whether beer 
consumption promotes body fat deposition
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What
 

causes
 

abdominal
 

obesity
 

= Beer
 

belly
 

?

•
 

Weight
 

gain
 

in males and postmenopausal
 

women
•

 
There

 
is a robust positive association between

 smoking and abdominal
 

fatness, and smoking 
cessation

 
reduces

 
the waist

 
line.

•
 

Mental stress
•

 
Impaired

 
or

 
too

 
little

 
sleep

•
 

Lack
 

of physical
 

activity
•

 
Medications

 
(i.e. sleeping

 
and anxiety

 medications, steroids)
•

 
Industrially

 
produced

 
trans fat
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Thank you for your 
attention.

Questions?

Arne Astrup: ast@life.ku.dk
Nathalie T. Bendsen: nathalie@life.ku.dk

The Dutch Beer Institute provided financial support for the 
execution of this work.
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