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Abstract
Much has been written about the favourable impact on the body of moderate consumption of red
wine. Critical assessment of the literature, however, indicates that beer appears to be just as beneficial
in countering diseases such as coronary heart disease. Additionally beer can make a substantial
contribution to the diet in respect of certain B vitamins, minerals, antioxidants and perhaps fiber.
© 2002 Elsevier Science Inc. All rights reserved.
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1. Introduction
Egyptian legend has it that Osiris, god of earth and vegetation, was the inventor of beer
[1]. Whilst tracing such origins is of course a matter of faith, there is evidence that beer in
those far off days not only comprised a valuable constituent of the diet, but also served a
diversity of medicinal functions, including mouthwash, enema, vaginal douche and applicant
to wounds [2].
Nowadays the use of beer is rather more restricted. It may occasionally feature in
shampoos and constitutes a useful ingredient in a range of cooking. However for the most
part it simply serves its main purpose, as a drink. In ancient Egypt and subsequently in many
other cultures, beer was deemed the beverage of choice for all members of the family, young
and old [1]. In modern society, however, beer consumption is restricted to those over a
certain age, ranging from 16 in several European nations to 21 in, inter alia, the United States
(see http://www.icap.org/icapreport4.html).
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Table 1
Harmful effects of alcohol (modified from Cooper [26])
●
●
●
●
●
●

Traffic accidents, falls, drowning
Nervous system: cerebral, cerebellar, brain stem degeneration; optic atrophy; polyneuropathy; pellagra
Digestive system: hepatitis; fatty degeneration of liver; cirrhosis; pancreatitis; peptic ulcer
Cancers: mouth, pharynx, larynx, oesophagus, liver, colon (?), breast (?)
Cardiomyopathy, hypertension
Myopathy, porphyria, fetal alcohol syndrome

It is accepted that indiscriminate drinking of beer (and all other alcoholic beverages) is
unsociable, dangerous, and injurious to health (Table 1). However might there be a positive
dimension to the consumption of alcohol, including in the form of beer? A recent survey of
the bookstacks at one of our university libraries revealed a plethora of volumes on alcoholism
and the undisputed health hazards of excessive alcohol consumption –see for example
Watson & Watzl [3]. And yet there is an expanding body of knowledge pointing to moderate
consumption of beer as being a beneficial component of the diet. The state of play in this area
is reviewed in this paper.

2. The gross composition of beer in relation to nutritional need
It seems that on Captain Cook’s ships beer contributed as many calories to the sailors’
diets as biscuits and meat combined [4]. Perhaps this balance is tilted rather differently
nowadays, yet beer can still offer significant contributions to the dietary intake (Table 2) even
leaving aside its role as a thirst quencher.
It is difficult to generalise on the relationship between beer and relative impact on nutrient
intake, for the composition of beers will range quite considerably depending on raw materials
and mode of production. Thus the alcohol content may range down from in excess of 10%
(v/v) in beers produced in Trappiste monasteries to ⬍0.05% in the alcohol-free products.
Most beers worldwide have an alcohol content in the range 3– 6% (v/v). Note that ethanol has
an energy contribution of 7 Kcal per g, c.f. protein 4 Kcal/g and carbohydrate 3.75 Kcal/g
respectively. Additionally, conventionally fermented beers may retain some 25% of the
starch in a partially degraded, non-fermentable form which will contribute to the calorie
count. By contrast so-called Light beers generally contain minimal levels of carbohydrate.
Forsander [5] has eloquently reviewed the literature that firmly points to ethanol’s ability
to replace other foodstuffs as a source of calories in the diet, with voluntary alcohol intake
depressing food consumption in proportion to its calorie contribution. In particular it would
appear that the inverse correlation is with carbohydrate rather than protein or fat. The
converse applies equally—such that the consumption of candies is one part of the armoury
to combat alcoholism. Carbohydrate provided in this form reduces the desire to consume
alcohol.
It is evident from the date presented in Table 2 that significant quantities of several B
vitamins are available via moderate consumption of beer. For example, Mayer et al [6] have
demonstrated the worth of beer as a source of folic acid, leading to a decreased homocysteine
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Table 2
The composition of beer relative to recommended dietary intakes
Parameter

Energy (Kcal)
Protein (g)
Carbohydrate (g)
Fat (g)
Vitamin A (g)
Vitamin D (g)
Vitamin E (mg)
Vitamin K (g)
Vitamin C (mg)
Thiamine (mg)
Riboflavin (mg)
Niacin (mg)
Vitamin B6 (mg)
Folate (g)
Vitamin B12
(g)
Biotin (g)
Calcium (mg)
Phosphorus (mg)
Magnesium (mg)
Potassium (mg)
Sodium (mg)
Iron (mg)
Zinc (mg)
Selenium (g)

Daily adult (age 25–50) requirement
Male

Female

2550
63

1940
50

a

a

a

a

1000
5
10
80
60
1.5
1.7
19
2.0
200
2

800
5
8
65
60
1.1
1.3
15
1.6
180
2

30–100
800
800
350
10
15
70

20–100
800
800
280
15
12
55

Range in beer
(per litre)
150–1100
3–5
0–61
Neg.
Neg.
Neg.
Neg.
Neg.
Up to 30
0.003–0.08
0.02–0.8
3–8
0.07–1.7
40–600
3–30
2–15
40–140
90–400
60–200
330–1100
40–230
0.1–0.5
0.01–1.48
⬍0.4–7.2

Sources of dietary recommendations: Food and Nutrition Board, National Academy of Sciences; British
Nutrition Foundation (http://www.nutrition.org.uk).
a
For a diet containing alcohol the recommendation is that the population average should have 15% of total
dietary energy in the form of protein, 47% as carbohydrate and 33% as fat.
Sources of analytical data: references [90 –92].

content in blood (hyperhomocysteinemia is a significant risk factor for vascular diseases).
Chronic alcoholism leads to the obverse effect, although beer drinkers had significantly
lower serum concentrations of homocysteine than did those consuming wine or spirits [7]. Of
the B vitamins it is thiamine which is notably deficient in beer, although Agranoff [8]
hypothesizes that it wasn’t ever thus. The yeast present in 18th century beer will have
provided vitamins to the diet and might have been the reason why beer was portrayed by
William Hogarth as leading to a healthier lifestyle (e.g. less beri beri and other neurological
diseases) than did gin. There is no robust scientific evidence that the present day naturallyconditioned bottle beers, with their sizeable charge of yeast, are more valuable components
of the diet than their filtered counterparts. The observation that alcohol suppresses the desire
to take up calories from other foodstuffs (see above) raises concerns about unbalanced diets,
in particular that those depending on alcohol as a source of calories runs the risk of vitamin
shortage. In this context beer, with its finite vitamin content, would be a wiser beverage than
other alcoholic drinks (though, of course, still used in moderation). However it is firmly
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documented that thiamine deficiency stimulates alcohol consumption [5]: thiamine shortages
interfere with glucose metabolism, so perhaps the same causal inverse link between intake
of alcohol and carbohydrate is at play.
Beer is frequently cited as being a significant dietary source of selenium. The relatively
high potassium to sodium ratio (typically 4:1) is consistent with a low sodium diet. Related
to this, beer has a significantly greater diuretic effect than has water [9].
Beer has been shown to contain between 0.4 and 6.2 g/L of dietary fibre [10]. The British
Nutrition Foundation targets 18g per day as being a desirable level for adults. Low doses of
alcohol, including as beer, stimulate appetite and promote bowel function in the elderly [11].
I might also mention in passing that beer does not support the growth of pathogenic
organisms.

3. Moderate consumption of beer: a positive or a negative?
3.1. Coronary heart disease
There have been many reports demonstrating a causal inverse relationship between
moderate alcohol consumption and coronary heart disease, with 1–3 units per day offering
the lowest risk [12,13,14,15]. (One unit of alcohol in the form of an averaged strength beer,
e.g. 5% alcohol by volume, equates to approximately one half pint.) Many authors have
referred to a U-shaped curve depicting the relationship between all causes of mortality and
alcohol consumption, with moderate intake offering the lowest risks [16]. One study in Japan
referred to a J-shaped curve [17]. It is believed that alcohol increases the concentration in
serum of high-density lipoprotein cholesterol –i.e. it lessens accumulation of this material in
blood vessels [18,19]). Furthermore it has been suggested that alcohol influences platelet
aggregation [20] and clotting/fibrinolysis mechanisms [21,22]. Components other than alcohol may also combat coronary heart disease [23]), including polyphenols [24]. The impact
which moderate consumption of alcohol has in decreasing stress may also play out as a factor
in reduced heart problems [25]. Beer may be particularly valuable as compared to other
alcoholic beverages, as the hop-derived bittering agents are said to have sedative and
hypnotic impact [26].
Of the alcoholic drinks, red wine has received the most favourable press, and producers
of this style of beverage have not been reticent in making claims in support of its role as a
beneficial component of the diet - see for example http://www.wired.com/news/topstones/
0,1287,17770,00.html. But what of beer?
Cleophas [27] and Rimm et al [28] reviewed the literature on the relative impact of beer,
wine or spirits on coronary heart disease. The latter authors highlight the difficulties inherent
in so-called “ecological studies”, which are based on existing data collected as part of census
and surveillance programs. Such studies have tended to report that wine has beneficial
impacts, but not beer or spirits. In particular they note Renaud et al’s [20] observation that
wine drinking may be associated with other habits that are actually responsible for the
benefits (i.e. a secondary correlation). Thus in certain countries (e.g. the United States) wine
drinkers tend to belong to socio-economic categories enjoying a healthier lifestyle and better
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health care [29]. Wine is associated with the consumption of healthier foods than is beer [30].
Burke et al [31] illustrate the same point from the obverse aspect, noting that Australian men
who preferred beer to wine also drank larger volumes, smoked more and selected a generally
less healthy diet. Comparable findings are reported by Galobardes et al [32]. In analysing
dietary patterns, beer was bracketed with “convenience food” [33]. Watten [34] reported that
males and females that smoked daily tended to drink more beer – but also more coffee, less
tea and more marihuana! Osler [35] even observed that a partner’s smoking promotes one’s
consumption of various foodstuffs, including beer. Rogers and Greenfield [36] claim that
hazardous drinking (defined as occasions when five or more drinks are consumed daily) is
associated more with beer than with other types of alcoholic beverage and that, in turn, this
correlates with younger, male, unmarried males. Mortensen et al [37] in a study of young
Danish adults, found that wine drinking was associated with higher IQ, higher parental
educational attainment and higher socioeconomic status when compared with those who
drank beer. Furthermore on scales of psychiatric and health-related behavior beer drinkers
fared less well than wine drinkers. Mortensen and co-workers concluded that the apparent
superior health benefits of wine were related to better social and psychological performance.
All of this surely asks more about culture and peer pressure than it does about the relative
merits of beer and other drinks on a comparable unit of alcohol basis. A further criticism of
studies based on surveys concerns the reliability of individuals’ reporting of alcohol intake
[38,39]. Yet another complication arises from the unsurprising observation that those engaging in team sports (one assumes leading to increasing fitness) consume more beer and
liquor [40].
Rimm et al [28] highlight the greater reliability of case-control studies, in which controlled
studies are made of ailments such as coronary heart disease and consumption of a specific
alcoholic beverage. From such investigations (see also [27]) it is clear that wine, beer and
spirits all confer a reduction in coronary heart disease. Or, as Rimm and co-workers [28] put
it: we conclude that if any type of drink does provide extra cardiovascular benefit apart from
its alcohol content, the benefit is likely to be modest at best or possibly restricted to certain
sub-populations.
Nevertheless, there are several reports of selective benefits of one type of alcoholic
beverage as opposed to another. Rimm et al [28] suggest that this relates to aspects of
lifestyle associated with consuming drinks of a certain style. Thus Klatsky et al [29] showed
that wine consumers were less likely to develop coronary heart disease than spirit drinkers
were, whereas beer drinkers were more prone. However it was shown that adjustment of the
data for parameters such as sex, race, cigarette smoking and consumption of coffee eliminated the correlations. That is, differences in benefit or risk associated with different
beverages may be associated with other lifestyle parameters within the population studied.
Furthermore if there is an abiding preference for one type of beverage within a population,
then studies across that population that relate moderate alcohol consumption to health
benefits tend to emphasise the advantages of that particular drink. Thus, in a study in
Honolulu where only a minority of the population consume wine, there was a significant
inverse population between coronary heart disease and beer drinking [41]. Comparable
results were obtained in a German study [42] and the Czech Republic [43]. Conversely in
rural Italy, where wine was the drink of choice, the benefits were seen for wine [44].
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In a controlled study Hendricks et al [45] demonstrated that alcohol in the form of wine,
beer or spirits taken at dinner (40g alcohol) impacted beneficially on the plasminogen
system, justifying why moderate consumption of alcohol in any of these forms decreased the
risk of coronary heart disease. Comparable results were reported by Rimm et al [46], who
monitored changes in a range of parameters related to coronary heart disease. They concluded that 30g of alcohol per day would offer the drinker a 24.7% reduced risk of this
affliction. Van der Gaag et al [47] report that alcohol taken in the form of red wine and spirits
leads to an increase in the level of homocysteine in serum, an event associated with heart
disease. By contrast, the consumption of alcohol as beer did not lead to such an increase,
perhaps because of the presence of vitamin B6 in the beer. Dawson [48] stresses that alcohol
dependence nullifies any benefit from moderate drinking.
Commenting on the findings of Bobak et al [43] concerning the beneficial effects of
moderate beer drinking on the health of Czechians (see earlier), Dennington [49] wonders
whether the effects are not necessarily due to ethanol, but rather to copper. He cites in
support of this conjecture the observation that brewing vessels in the Czech republic are still
fabricated from copper, whereas elsewhere they are increasingly fashioned from stainless
steel. Whilst this is an intriguing possibility, most brewers actually endeavour to minimise
the level of copper in beer as it promotes staling [50]. Entering into the same chain of
correspondence, Morrell [51] suggests that it is rather more likely that the beneficial effects
of alcohol consumption are a consequence of the impact of drinking on relaxation. Factors
and societal habits that lead to relaxation (e.g. siestas) are associated with less stress, which
in turn is associated with lower incidence of cardiovascular disease. Cleophas [27] also
concludes that there is a significant psychological component in the beneficial relationship
between moderate alcohol consumption and mortality.
Klatsky et al [29] decided that there might be minor additional benefits linked to drinking
both beer and wine, and not especially red wine.
Excessive consumption of alcohol has clear detrimental effects [52]. Thus Kauhanen et al
[53] demonstrated the adverse impact of binge drinking of beer (six bottles or more per
session as compared to three) on all causes of mortality, including myocardial infarction.
3.2. Ulcers
It has been reported that alcohol protects against infection by Helicobacter pylori [54,55],
in fact countering the effect of coffee.
3.3. Cancer
Beer, being produced from cereals, is at risk from contamination with ochratoxins, which
are teratogenic, immunotoxic, genotoxic, mutagenic and carcinogenic [56]. However the vast
majority of beers, which are produced from sound, uncontaminated grain, are devoid of
significant levels of ochratoxin [57].
Most widely publicised of the potential carcinogens in beer are the nitrosamines, but a
concerted effort by maltsters and brewers ever since the problem was first mooted in 1978
[58] means that levels of nitrosamines these days are extremely low, at one-fifteenth the level
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of twenty years ago [59]. When considering nitrates and nitrites as potential carcinogens,
then the levels originating from beer are vastly lower than those in vegetables and cured meat
products [60]. For moderate beer drinkers the levels of nitrosamines are unlikely to constitute
a hazard [61]. A more recently highlighted concern has been the possible presence of
chlororopropanols in some of the more intensely heated grist materials used for brewing, yet
it seems that these substances do not carry forward into beer [57].
Remarkably, it has been concluded that non-drinkers are at increased risk of lung cancer [62].
Freudenheim et al [63] and Zhang et al [64] report that alcohol consumption seems not to
be related to the risk of breast cancer, but Ferraroni et al [65] deduce the opposite, more so
for wine than beer, while Hebert et al [66] claim that there is an increased risk of recurrence
of breast cancer in beer drinkers. However, to illustrate the difficulties in relating disease to
specific dietary components, we should consider the findings of Jacobsen [67] that there is
an inverse relationship between a woman’s age when she last gives birth and her tendency
to drink beer! Conversely the correlation is positive with consumption of vegetables and
white bread.
Excessive beer drinking is claimed to be associated with an increased risk of colon cancer,
though so too is eating red meat more than twice daily and having a white-collar job [68].
It has been suggested that there is an increased risk of carcinoma in the upper digestive
tract in beer and spirit drinkers [69].
3.4. Other impacts of beer on health
There is evidence that moderate alcohol consumption may be associated with better
cognitive function in old age [70,71]. Moderate consumption of wine and beer reduces the
odds against age-induced macular degeneration [72]. Gruenewald and Ponicki [73] reported
a link between cirrhosis and excessive consumption of liquor, but not beer or wine. Beer is
said to be associated with higher blood pressure [74]. Beer drinking, as well as a low fat or
weight reduction diet, relates to substantial reduction in the risk of urolithiasis [75]. Beers
containing significant levels of residual sugar and unusually low pH (⬍4.0) have potentially
harmful effects on teeth [76]. Although sparkling wines and spirits were more frequently
associated with migraine attacks than were other types of alcoholic beverages, including
beer, it seems that stressful events were of more significance [77].
Lapcik et al [78] demonstrated that beer contains a range of health-promoting isoflavanoids (phytoestrogens) (see also [79]). There have been concerns that such materials may
adversely modify the hormonal status of men, but Promberger et al [80] have concluded that
the risk is negligible owing to the extremely low levels of these substances found in beer.
Equally this does bring into question whether such low levels have any beneficial effects
either: the levels of the principle isoflavanoid, isoxanthohumol, found in beer (1.5mg/L or
less) is about 20-fold less than the effective human dose for anti-cancer treatments [81].
Piendl and Zeuch [82] quantified the level of beneficial “ballast” substances provided by
beer. Beer contains useful levels of antioxidants, including the phenolics [83], and indeed it
has been demonstrated that ferulic acid in beer is readily assimilated by the body [84]. The
silicic acid provided by beer has benefits in promoting the renal excretion of aluminium [85].
Beer can contain biogenic amines, notably tyramine [86], which presents a risk to those
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taking monoamine oxidase inhibitors [87]. Others at risk from consuming beer are those with
gout [88] and sensitivity to cereal proteins [89].

4. Conclusions
It appears that beer is at least on a par with wine for the potential benefits that it may
confer on the human body when taken in moderation. However, there probably remains a
need for more case-control studies to fully evaluate the favourable aspects of beer drinking.
Beers contain materials that are associated with positive impacts on the body (antioxidants,
certain minerals, some vitamins, fibre, as well as relatively low levels of ethanol). Brewers
probably don’t need to enhance this composition, but might do more to position their
products as part of an overall healthy and balanced diet.
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