PREFACE

In this high-tech era of molecular biology and designer drug therapies, it remains a
basic fact that good nutrition isthe single most cost-effective way to improve the health
and well-being of the greatest number of individuals on our planet (1,2). Beveragesin
Nutrition and Health is the first book dedicated to helping us discover how different
beveragesimpact our basic nutrition and therisk of disease. Thisbook also helpsexplain
the potential value of these beverages for the promotion of optimal human health and
well-being. Inaddition, it discussesdevel opmentsintheformulation of beveragesandthe
likely implications on human health.

During the last century, we have vastly improved the palatability and variety of bev-
erage choicesavailableto apopulation that isexpanding in size, demands, and affluence.
We have also seen many changes in the state of our health, sometimes for the better and
sometimesfor theworse. It hasonly beeninthelast 100 yearsthat the Western diseases
have become prominent in the culturesthat have embraced the new diet of affluence (3),
and beverages are very much a part of that diet of affluence.

Beverages have been anintegral part of life since animals|eft the seaand moved onto
dry land. Thefirst period of human life occurs bathed in aseaof fluids; indeed asafetus
we begin to drink even before birth has occurred. Beverage consumption starts for most
of usimmediately after we are born with breast milk. For the rest of our lives, we will
continue to require approx 1.2 mL of water per dietary calorie spent per day.

Until modern times, our choices of beverages were fairly limited and included water,
alcohalic drinks, milk, and afew fermented milk products. The history of the human use
of thesedrinksisdiscussed in Chapter 1 by Grivetti and Wilson. However, inrecent years,
there has been an explosion in the number of beverage choices available for acquiring our
daily fluid requirements. This has been made possible by using such industrial processes
as carbonation, processing to add ingredients, such as high-fructose corn syrup, vitamins,
and minerals, and the devel opment of new processing and preservation methods. But what
hastheimpact of these changes been on our ability to obtain proper nutrition and maintain
health? These impacts are the focus of Beveragesin Nutrition and Health.

Alcohol has been a part of our diet for thousands of years. In recent years, we have
cometo anew understanding of how al cohol affectsour health, and how the amountsand
types of alcoholic beverages that increase or decrease mortality rates. Thisis discussed
in Chapter 2 by Rimm and Temple. Research has revealed mechanisms by which sub-
stances in wine may have specific health benefits, a topic reviewed in Chapter 3 by
Walzem and German.

Recent advancesinideas and methodsfor investigation availableto researchersinthe
food sciences and medicine have provided new insights into how fruit and vegetable
juices affect disease outcomes in both beneficial and potentially deleterious ways. Wil-
son, in Chapter 4, discusseshow cranberry juicehasbeenclinically determinedto prevent
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urinary tract infections and possibly other diseases. McGill, Wilson, and Papanikolaou,
in Chapter 5, review how citrus juice consumption affords protection against various
diseases, whereas Johnston, in Chapter 6, discusses how processing methodsand storage
may actually limit the availability of vitamin C and flavonoids from these same juices.
The observation that some citrus juices may actually create harmful interactions with
prescription drugsisanother possibly important ancillary issue and isdiscussed in Chap-
ter 7 by Kane. Inaddition, theintriguing associativelink betweentomato juice consump-
tion and reduced risks of prostate and other cancersisexplored by Hadley, Schwartz, and
Clinton in Chapter 8.

How do coffee and tea and the caffeine and other substances they contain affect our
health? The health effects of green and black teas are discussed in Chapter 10 by Afaq,
Adhami, Ahmad, and Mukhtar. In Chapter 9, Tavani and LaV ecchiadiscussthe general
lack of associations between coffee intake and cancer. They also discuss the complex
rel ation between coffeeand heart di sease. Chocol atewasoriginally consumedintheform
of adrink and itsconsumption in aliquid form remainspopular. In Chapter 11, Schmitz,
Kelm, and Hammerstoneinvestigate thistopic from ahistorical and health-related point of
view. In Chapter 12, Weinberg and Bedler discuss the health effects of the caffeinethat is
a ubiquitous component of these and numerous other beverages. Finally, in Chapter 13,
Craig discusses the health risks and some of the benefits that may be obtained from the
increasing number of herbal teasthat are available.

A variety of milksand milk products have beeninthediet of many human culturesfor
millenia. Chapter 14 by McBean, Miller, and Heaney providesan optimistic view of how
cow’s milk can provide some degree of protection against osteoporosis, obesity, and
heart disease, and discuss some of the claims and counterclaims that have emerged in
regard to milk consumption. The potential of probiotic organismsin dairy and fermented
dairy products to impact the health qualities of beverages is discussed by Heller in
Chapter 17. Finally, because many persons avoid dairy products for health or religious
reasons, substitutes are needed and Woodside and Morton, in Chapter 15, discuss the
health qualities of the most commonly consumed substitute, soy milk.

Different beverages become more important as we pass from neonate to adult to
elderly adult. Friel reviewsthe current state of affairsin the heated and continuing breast
milk vs neonate/infant formula debate, fueled on one side by our traditional habits and
ontheother by commercial forces. Asweenter middleage, wei ght management becomes
aproblem for many of usand Chapter 18 by Stubbsand Whybrow discusseshow particu-
lar beverages can contribute to weight problems, whereas others may become part of the
solution. Finally, Johnson and Glassman, in Chapter 19, look at what happens when an
elderly person’sdiet is unableto meet hisor her nutrient needs. They describe the often
overrated value of nutritional support beverages for helping us achieve our required
intake of vitamins and minerals.

Beverages have aso evolved to meet specific physiological functions and needs for
simple hydration. The topic of sports beverage content and effectivenessisreviewed in
Chapter 20 by Maughan. Ramakrishna considers the factors that have helped oral elec-
trolyte-carbohydrate rehydration therapies save morelives on our planet every year than
any other medical treatment. In Chapter 21, our transition to living in an urbanized, and
sometimes affluent, culture has created new opportunitiesfor safe water and at the same



Preface xiii

time created potential exposure to nhew water-borne pathogens, a topic discussed in
Chapter 23 by Chauret. Our affluence and concern about water safety has led many to
consumebottled water. In Chapter 20, Jamal and Eisenberg discuss somesurprising facts
regarding the quality and content of these products.

The consumption of soft drinks has recently been linked to a wide range of health
problems, especially for children and young adults. Thisproblemisdiscussedin Chapter
24 by Jacobson from the watchdog organization the Center for Science in the Public
Interest. Inthat chapter, aswell asin Chapter 25 by Balay-Karperien, Temple, and Nestle,
theauthorsdiscuss marketing practices used to promote the consumption of these products.

Regulation of beverage content and marketing practice has been a part of American
lifefor nearly acentury sincethe establishment of the US Food and Drug Administration
and the original “Snake Oil Laws” of the 1920s. These laws sought to limit the use of
bogus health claims that manufacturers used to market their products. The fast growing
popularity of “functional foods” (including beverages) has created a resurgence of con-
cernandinterestintheareaof regulation. Chapter 27 by Krasny providesacurrent update
of the status of theselawsand regulationswith regardsto how beverages can be marketed
intheUnited States. Other nationshavesimilar laws, andin Chapter 26, Ohki, Nakamura,
and Takano provide areview of the status of the recreational and tonic beverage industry
in Japan and how thelaws of Japan regul ate beverage-health claimson products sold there.

In recent decades, researchers have made considerable progressin our understanding
of possi bl e associ ationsbetween beveragesand the Western diseases. Thisbook provides
anoverview of thefield. Inthat respect it continuesfrom our previousbooks(2,3). Every
one of uswill undoubtedly (unless we want to di€) continue to consume beverages and
experience potentially beneficial or possibly detrimental effects related to our choices.
Readers of thisbook will have a better understanding of how to optimizetheir beverage
consumption for optimizing health. Beveragesin Nutrition and Health is also intended
to helpthereader understand how current and probabl efutureinnovationsinthebeverage
industry havethe potential to affect our health in both positive and negative ways. At the
risk of stating the obvious, beverage nutrition research isvery much an ongoing activity.
Asaresult, there are many contrasting views on aspects of thefield, and the significance
of some of these contrastsis discussed in the final chapter (28) by Jacobs, Temple, and
Wilson. Animportant means of resolving these contentious areasis by debate. To some
extent this debate can be found on the pages of this book. Accordingly, the editors
make no apology if the reader finds that statements in one chapter may contradict
those in another.

Ted Wilson, php
Norman J. Temple, php
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2 What Are the Health Implications

of Alcohol Consumption?

Eric Rimm and Norman J. Temple

The harmful effects of alcohol are far better known that its beneficial effects. Thisis
scarcely surprising: it requires no training in epidemiol ogy to recognize the devastating
harm that often comes with both drunkenness and chronic alcohol abuse. However,
findings that have emerged in recent years have uncovered several surprising associa-
tions between maoderate al cohol intake and enhanced health and well being.

In this chapter, the American definition of adrink, namely 12.5-13.0 g of alcohal, is
used. This quantity of alcohol is approximately the amount contained in 12 oz (356 Q)
of regular beer, 4-5 oz (118-148 g) of wine, or 1.5 0z (42 g) of spirits. We also use the
US Department of Agriculture (USDA) dietary guidelines’ definition of moderate al co-
hol consumption as up to two drinks a day for men and one drink a day for women.

1. HARMFUL EFFECTS OF ALCOHOL

1.1. Accidents, Violence, and Suicide

Itiswell established that abuse of alcohol isassociated with accidents, violence, and
suicide. The most dramatic evidence of this has come from Russia. Between 1984 and
1994, therewas seriouseconomic declineand great political turmoil. During thisperiod,
life expectancy fell by 4 yr in men and by 2 yr in women. A major factor contributing
to this decline was widespread al cohol abuse, particularly binge drinking, which led to
largeincreasesin deaths from accidents, homicide, and suicide, aswell as cardiovascu-
lar disease (1,2).

In 1999 in the United States, there were approx 15,800 alcohol-related traffic acci-
dents, approx 38% of all traffic fatalities. Thisisadecrease of 30% when compared with
1989 (3). Stricter enforcement of existing legal codes and the passage of new laws have
been suggested as promoting these beneficial changes.

1.2. Chronic Alcohol Abuse

For many people, years of acohol abuse eventually lead to chronic health and nutri-
tional problems. Alcohol isrichin calories and typically devoid in nutrients, especially
alcohol-richand sugar-rich hardliquors. Thebody often compensatesfor thehigh caloric
intake by decreasing the stimulus to eat regular nutrient-rich foods. Asaresult, thereis
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a high praobability of malnutrition, especially of folate and thiamin. The thiamin defi-
ciency associated with alcohol abuse isknown as Wernicke-K orsakoff syndrome. Liver
diseaseisalsoalikely result, withadownward spiral fromfatty liver to al coholic hepatitis
and, eventually, to cirrhosis.

1.3. Fetal Alcohol Syndrome

Pregnancy is another situation in which alcohol misuse can have tragic consequences.
Thisinducesfetal alcohol syndrome (FAS). FAS encompasses several symptoms, includ-
ing prenatal and postnatal growth retardation, abnormal facial features, and an increased
frequency of major birth defects. Children born with FAS never recover.

A subclinical form of FASisknown asfetal acohol effects(FAE). Childrenwith FAE
may be short or have only minor facial abnormalities or develop learning disabilities,
behavioral problems, or motor impairments.

FAS occurs at alevel of alcohol intake that in a nonpregnant woman would not be
considered alcohol abuse. Approximately four drinks per day pose areal threat of FAS,
whereas one or two drinks per day may still retard growth, although the epidemiol ogical
dataareweaker and somewhat inconsistent at theselower consumption levels. Although
women who have an occasional drink during pregnancy should not fear they are doing
irreparable harm to their fetuses, it is now generally accepted that any woman who isor
may become pregnant should abstain from alcohoal.

1.4. Cancer

Alcohol increasestherisk of cancer of the mouth, throat, and esophagus (4,5). It also
acts as a cocarcinogen with cigarette smoke (6). It is likely that among heavy alcohol
consumers, the alcohol or one of its metabolites, acetaldehyde, is toxic to mucosal epi-
thelial cells. Alcohol alsoincreasestherisk of cancer of theliver, ovary, and breast (4,5).
Therisk ratio (RR) with an alcohol intake of four drinks per day isestimated to be 2.3 for
cancer of the mouth, throat, and esophagus; 1.7 for breast cancer; and 1.15-1.35 for
cancer of the stomach, colon-rectum, liver, and ovary (5). For all cancer combined, a
significant risk is seen starting at an alcohol intake of two drinks per day, with a RR of
1.22 at four drinks per day (5). For breast cancer, it isless likely that ethanol is toxic,
because the increase has been seen at relatively low levels. It ismore likely that alcohol
influences circulating estrogen levels, which may affect disease occurrence (7,8).

Emerging evidence also indicates that alcohol, even in moderation, may suppress
circulatingfolatelevels, which could affect DNA synthesisand geneexpression. Several
recent large prospective studies of breast cancer (9,10) show that an adequate folate
intake ameliorated the carcinogenic action of alcohol (seeFig. 1). Aswith breast cancer,
the effect of alcohol on colon cancer may be muted or eliminated completely if the diet
has sufficient folate or methionine (both methyl donors) (11).

1.5. Obesity

Alcohal, of course, isasource of calories (7 kcal/g). It isimportant to remember that
alcoholic beveragesalso contain carbohydratesthat add additional calories. A half liter of
wine contains approx 350 kcal, whereas three cans of beer supply approx 250-450 kcal,
clearly enoughtotiptheenergy balancewell into positiveterritory. Thesenumbersexplain
the popularity of low-calorie “light beers.” It is predictable, therefore, that alcohol con-
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Fig. 1. Multivariate relative risk of breast cancer by total folate intake and alcohol consumption.
Thereference group for all comparisons was women who consumed 150-299 ug/d of total folate
and fewer than 15 g/d alcohol.

sumption should be associated with excess weight gain. But, as so often happens in
nutrition, predictions collapseintheface of reality. A solid body of evidencefrom mostly
cross-sectional studies has demonstrated that alcohol intake actually has an inverse asso-
ciation with body massindex (an index of weight relative to height) (12—14). However,
when diet, physical activity, and other lifestyle factors are not examined prospectively, it
can be difficult to interpret whether the association is causal. Thus, more longitudinal
studies of alcohol and weight gain are needed. Intervention studies are inconclusive,
athough Cordain et a. (15) reported that supplementation with 35 g of alcohol per day
(alittle less than three glasses of wine) to the daily energy requirements for a period of
6 wk did not affect body weight and/or energy metabolism. It isfeasible that theincrease
inbasal metabolic rate caused by moderate al cohol consumption may of fset the additional
calories from consuming alcohol-containing beverages (16).

2. PROTECTIVE EFFECTS OF ALCOHOL

2.1. Coronary Heart Disease

A convincing body of evidence suggeststhat therisk of coronary heart disease (CHD)
is reduced by 10-40% in persons who consume alcohol in moderation (17). In some
populations, thisassociation can be skewed if individualsat higher risk for CHD reduce
or eliminate alcohol consumption due to a diagnosis of arelated chronic disease (e.g.,
hypertension or diabetes). Thisis frequently described as the “sick quitter” syndrome
and can create a spurious artificial inverse association between alcohol and CHD (18).
Because conditions like hypertension and diabetesincrease the risk of CHD by twofold
to threefold, a study that does not consider these conditions may find that moderate
drinkers have as much as 50-70% less heart disease. However, even in large cohort
studies where sick quitters are removed or moderate drinkers are compared to lifelong
abstainers, alcohol has had strong cardiovascular benefits (19).

There has been much specul ation that wine may be more potent than beer or spiritsin
preventing CHD. Thisislargely based onfindingsfrom ecological studies(i.e., countries
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likeFrancethat haveahighintakeof winehaverelatively low CHD rates) (17). It hasbeen
repeatedly shown that such associations can easily be spurious. Thisisindicated by the
findings from case-control and cohort studies: these show no clear trend for one type of
alcohol to be more consistently associated with protection from CHD (17). Where one
type of acohol does manifest astronger association than other types, thisislikely dueto
confounding by such factors as smoking and drinking pattern or to differencesin other
lifestyle factors, such as eating patterns or physical activity.

Short-term experimental studies have helped to explain the mechanisms by which
alcohol prevents CHD (20). First and foremost, al cohol causesanincreased level of high-
density lipoprotein (HDL) cholesterol. This explains approximately half of the associa-
tion between alcohol and CHD. Another protective mechanism isthat alcohol exertsan
antithrombotic action by reducing hepatic production of fibrinogen and other clotting
proteins. There is also some evidence indicating that alcohol may lower low-density
lipoprotein (LDL) cholesterol levels (21), but findings are not consistent.

Alcohol has been reported to elevate the blood homocysteine level, arelatively new
CHD predictor. Thiswas seen with 6 wk of consumption of amoderate level of alcohol
(30 g/d) (22). Red wine and beer had a greater effect than spirits. This action of alcohol
is predicted to partly counter its protective benefit on CHD.

Aswith cancer, thereis a suggestion of an alcohol-folate interaction: the beneficial
effects of alcohol on CHD may be strongest among those with folate-sufficient diets
(23,24). Because a cohol may suppressfolate level sleading to asubsequent increasein
homocysteine, individual swith high fol ate intakes may benefit the most from amoder-
ate alcohol intake because they will have low levels of homocysteine from the extra
folate yet still reap the beneficial effects of alcohol on lipids, coagulation factors, and
insulin sensitivity.

Recent findings from the Physicians' Health Study reveal a genetic component to the
relationship between alcohol intake and risk of CHD (25). The enzyme al cohol dehydro-
genaseiscrucial to the metabolism of alcohol. Approximately 15% of the populationis
homozygous (or hastwo copies of the gene) for the form of the gene that induces aslow
rate of alcohol metabolism. Slow metabolizers have higher plasma HDL cholesterol
level sthan fast metabolizers, and, among thoseinthePhysicians’ Health Study whodrink
moderately there is a dramatically low risk of CHD. This is one of the first diet-gene
interactionsto be reported in the literature and provides strong evidence that the ethanol
component of alcohol-containing beverages is responsible for the benefit rather than
other components in wine, beer, or spirits.

2.2. Blood Pressure and Stroke

A relatively high alcohol intake (>4 drinks/d) is associated with elevated blood
pressure (26,27) and an increased risk of stroke. Recent evidence from cohort studies
suggest that the association between alcohol and hypertension may be J-shaped, such
that light and moderate drinkers have a modestly reduced risk of developing hyperten-
sion, although the exact mechanism for this effect is unknown (28). Studies on the
associ ation between moderate alcohol consumption and stroke have been mixed. Sev-
eral case-control and cohort studies have seen areduced risk of stroke among moderate
drinkers. Y et othersfind little benefit in the moderate range. In studiesthat find benefit,
the reduction is usually limited to ischemic rather than hemorrhagic stroke (4,29-31).
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Clearly, thedata support noincreaseinischemicrisk at moderatelevels, but morework
is needed to determine if drinking patterns influence risk of stroke (i.e., frequent con-
sumption of small amounts of alcohol vs binge drinking).

2.3. Impotence

The relationship between excessive alcohol intake and poor erectile function iswell
known. As Shakespeare wrote: “ It provokes the desire, but takes away from the perfor-
mance”’ (Macbeth). However, asinthecase of al cohol and blood pressure, recent findings
havereveal ed an apparently beneficial effect, or at least noill effects, of moderatea cohol
consumption. Preliminary data from the Health Professionals' Follow-up Study, a pro-
spective cohort study of more than 50,000 US mal e health professional's, show a modest
U-shaped relationship between alcohol intake and erectile dysfunction. Like CHD, the
strongest risk reduction was among those who consumed one to two drinks per day (32).
Although erectiledysfunctionwasoriginally believed to bepurely pyschogenicin nature,
80-90% of the dysfunction is likely the result of biological factors that may share a
similar profile to atherosclerosis.

2.4. Gallstones

Most studies that have examined this question have reported a protective association
between alcohol and risk of gallstones. For instance, Leitzmann et a. (33) observed that
men who consume alcohol frequently (57 d/wk) have areduced risk of gallstones but not
those who consume alcohol less frequently (1-2 d/wk). These findings indicate that fre-
guency of alcohol consumption rather than quantity isthe critical factor.

2.5. Bone Health

Althoughfindingsarenot consistent, several studieshavereported aninverseassocia-
tion between moderate acohol intake and bone mineral density, especially in women
who arepostmenopausal (34,35). Thissuggeststhat alcohol may hel p prevent osteoporo-
sis. However, as osteoporosisis so dependent on lifetime diet, physical activity, obesity,
and other factors, it isprobable that al cohol doesnot play animportant rolein osteoporo-
sis. In contrast to the situation with osteoporosis, high levels of drinking cause |oss of
balance and falls, leading to an increased risk of hip or wrist fracture.

2.6. Hearing Loss

A cross-sectional study of subjects aged 50-91 years reported that moderate alcohol
intake was associated with better hearing (36). Again, like bone health, many other envi-
ronmental and genetic effects play amore important role in the etiology of hearing loss.

2.7. Cognitive Function

Findings from the Framingham study, conducted among older adults, suggested that
alcohol isassociated with enhanced cognitive ability, especially inwomen (37). Thiswas
seen at an intake of two to four drinks per day in women and four to eight drinks per day
in men, an intake above what is usually considered moderate. An earlier study observed
that this benefit was seen only in women (38). It iswell known that higher intakes have
adamaging effect on brain function. Once again, therefore, alcohol manifestsa U-shaped
or J-shaped relationship. An even more revealing study that had detailed measures of
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cognitive function and dementia al so reported benefits of alcohol consumption. In a6-yr
follow-up of 8000 middle-aged and ol der men and women in the Netherlands, Ruitenberg
et a. (39) found that men and women consuming 1-3 drinks per day had a42% lower risk
than abstainers of developing dementia (mainly Alzheimer’s disease).

2.8. Benign Prostatic Hyperplasia

A cohort study reported that moderate alcohol intake (2.5—4 drinks/d) was associ-
ated with areduced risk of benign prostatic hyperplasia (RR of 0.59) (40). The mecha-
nisms for this action are speculative but may include the effects of alcohol on steroid
hormone levels.

2.9. Diabetes

Cohort studieshave suggested that al cohol may be protective against type 2 diabetes.
A British (41) and an American (42) cohort study indicated that moderate alcohol
consumption reduces risk of the condition by approx 40% in men but less so among
American women (43). Interestingly, there have been several recent studies suggesting
that moderate al cohol consumption among men and women with type 2 diabetesisalso
associated with a much reduced risk of subsequent CHD, the leading killer of people
with diabetes (44-47).

2.10. Lung Disease

Alcohol may also be protective against chronic obstructive pulmonary disease
(COPD). A cohort study of middle-aged men in Finland, the Netherlands, and Italy
revealed a protective association between alcohol intake and risk of death from COPD
(48). The lowest risk was seen at an intake of up to approximately three drinks per day.
Alcohol intake has al so been observed to manifest a protective association with emphy-
sema in smokers (49).

3. EFFECT OF ALCOHOL ON TOTAL MORTALITY

When alcohol intake is moderate, the beneficial health effects on the cardiovascular
system outweigh most detrimental effects. As aresult, the net effect of alcohol on total
mortality isaJ-shaped curve, with minimum mortality associated with amoderate al cohol
intake but with arising curve as consumption increases. A major study by the American
Cancer Society reported that in each gender, persons consuming onedrink daily had arisk
of death from all causes approx 20% below those of nondrinkers (4). To put this in
perspective, among American men and women aged 35-69 yr, amoderate consumption
of alcohol prevents approximately one death for every six deaths caused by smoking (4).

Thealcohol intake corresponding tothe nadir for mortality isstill unclear butinpeople
aged 50-80isapprox 0.7—1.2 drinksper day inmen and 0.3 drinksper day inwomen (50).
However, because this is based on self-reported intake, which represents a substantial
underestimation, the true nadir is almost certainly higher (50).

The benefits of alcohol are most apparent in the middle-aged and elderly. Thisis
because alcohol reduces risk of CHD and stroke, the first and third leading causes of
death, respectively, in that age group. By contrast, the leading cause of death in Ameri-
cans under age 40 yr is accidents, with homicide and suicide also being major causes,
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especially in men. These are all associated with alcohol. Thisage effect isillustrated by
a report from the Nurses' Health Study. A moderate acohol intake has a protective
relationship with total mortality in women aged over 50 yr (RR is 0.80-0.88) but is
associated with a doubling of the risk of death in those aged 34-39 yr (51). Similar
findingswerereported from England and Wales. A net favorable mortality outcomewas
seen only in men over age 55 and women over 65 yr (52).

4. DRINKING PATTERNS

More recently, research has focused on the importance of drinking pattern on risk of
health outcomes. Not surprisingly, alcohol is most protective when consumed in small
regular amountsrather than bingeor episodic drinking. Thiswasdemonstrated inacohort
study in the United States (53). People who engaged in occasional heavy drinking had a
higher risk of death than personswith the same alcohol intake but who did not engagein
binge drinking. Similar observations were made on cardiovascular disease in Canada.
The data from that study revealed that although alcohol consumption has a protective
association with both CHD and hypertension, binge drinking increases the risk of both,
especialy in men (54). In arecent study of US male health professionals, frequency of
consumption (d/wk) was more important than quantity consumed. Men who consumed
alcohol at least 4 d/wk had thelowest risk of type 2 diabetes, regardl essof thetotal amount
consumed (55). Thesefindingsare hardly surprising: many dietary components cause no
harm in small frequent doses but are toxic when alarge dose is taken.

5. CONCLUSIONS

Clearly, alcohal can do much good but also much harm. It isimportant to remember
that the harmful effects of acohol frequently occur at a much younger age than the
benefits. Consequently, if the effects of alcohol are measuredin termsof quality years of
life (lost or gained), then the harm done to one (usually younger) person by alcohol may
be far greater than the benefit gained by another (usually older) person.

Themgjority of the harmful effectsof alcohol can be avoided by sensible drinking, by
not smoking, by drinking in moderation, and by avoiding a cohol when driving. For the
person who can drink sensibly and can avoid alcohol’ s negative side effects, alcohol can
be of considerable benefit. Like so much elsein life, it's amatter of balance. Although
alcohol should perhaps not be prescribed (56), neither should it be proscribed.

Australian researchers estimated that for people aged over 60 yr, the cost per lifeyear
gained by moderate consumption of alcohol was A $5700 (US $2900) in men and
A $19,000 (US $9600) in women (57). On this basis, alcohol can be considered a cost-
effective medication. For instance, it is many times more cost-effective than medication
with statins for treatment of hypercholesterolemia (58).

Thefindingsdiscussed inthischapter haveimplicationsfor public health policy. But
what are these implications? One possible policy isthe following: all adults aged over
40 yr should be encouraged to consume moderate amounts of alcohol daily, unlessthere
is a specific reason to the contrary, such as religion, medication use, or a history of
alcohol abuse. The problem with such apolicy istherisk of causing arisein the preva-
lenceof alcohol abuse. Typically, approx 5-10% of peoplein any society whereal cohol
isavailable become abusersof the beverage. Theactual proportionisrelated tothemean
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alcohol intake: the higher the mean alcohol intake, the higher the proportion of alcohol
abusers (59). Thus, apolicy that encourages greater alcohol use will likely also lead to
more problems associated with abuse.

Arguably, the most prudent policy isonethat explainsthat alcohol in moderation will

likely have severa health benefits for people who are middle age and older, while also
stressing the hazards of abuse.

6. MAIN POINTS FOR PRIMARY AND CLINICAL REVIEW

1

Analcoholicdrink isgenerally considered to contain 12.5-13 g of alcohol (ethanal); this
amount isfound in a 12-0z (356 g) beer, 4-5-0z (118-148 g) wine, or 1.5-0z (42 g) of
distilled spirits.

The US Department of Agriculture defines moderate alcohol consumption as 2 drinks/
day for men or 1 drink/day for women.

. Alcohol createsmany social problems, suchasviolenceand accidents, aswell asnegative

health effects, most notably those related to cancer and fetal alcohol syndrome.
Although persons with alcoholism should perhaps never drink, moderate alcohol con-
sumption is associated with significant protective effects with respect to cardiovascular
disease, several other diseases, and overall mortality.

The alcohol intake associated with the lowest overall mortality is0.7-1.3 drinks/day in
men and approx 0.3 drinks/day in women, but this is probably an underestimate.
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