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The type of nutrition is one of the important factors that contribute to the development 
of cardiovascular disease. The way we eat is part of our lifestyle and poor dietary habits 
and physical inactivity together contribute to 15% of the causes of death.45

A diet with a low proportion of fruits and vegetables contributes to more than a quarter 
of the population attributable fraction of coronary artery disease and strokes.15 Accordingly 
dietary recommendations are a key element in the management of patients with cardiovas-
cular disease. More and more studies indicate that certain dietary patterns can influence 
cardiovascular health by modifying risk factors such as obesity, dyslipidemia, and hyper-
tension as well as factors involved in systemic inflammation, insulin sensitivity, oxidative 
stress, endothelial function, thrombosis, and cardiac rhythm. A diet favorable for cardio-
vascular prevention can also reduce the risk of cancer substantially. Although the interven-
tional database for dietary endpoint studies in primary as well as in secondary prevention 
is far from satisfactory, it is highly plausible that the type of nutrition will maintain its 
importance after a cardiovascular event has occurred. This chapter will review epidemio-
logic studies, prospective observational cohort studies, metabolic and clinical interven-
tional studies that guide our recommendation for the best possible nutrition in patients at 
risk for or with established cardiovascular disease. This includes the quantitative and the 
qualitative aspect of nutrition as well as drinks.

2.1  
 Overweight and Obesity as Risk Factors for Heart Disease

Overweight and obesity are increasingly common in modern industrialized countries. The 
relationship between body size and body weight is expressed in the body-mass index 
(BMI), calculated as weight in kilograms divided by the square of height in meters. A BMI 
of 25–29.9 is generally referred to as “overweight” and a BMI of ³30 as “obesity.”
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Only a third of the population in Europe or in the USA has a desirable BMI of less 
than 25.36,60

To evaluate the importance of overweight and obesity for life expectancy more than one 
million adults in the United States were analyzed in a prospective study, with more than 
200,000 deaths occurring during 14 years of follow-up. The relationship between BMI and 
the risk of death from all causes in four subgroups categorized according to smoking status 
and history of disease was examined. The prognostically most favorable BMI range in 
healthy male never smokers was between 23.5 and 24.9, in females between 22.0 and 23.4.

The database was used to assess the relative risk between BMI and mortality. To avoid 
confounding, Cox models were used for exact age at enrollment, level of education and 
physical activity, alcohol use, marital status, current use of aspirin, a crude index of fat con-
sumption, vegetable consumption, and (in women) the use of estrogen replacement therapy.

Among subjects with the highest BMI, white men and women had a relative risk of 
death of 2.58 and 2.00, respectively, compared with those with a BMI of 23.5–24.9. A high 
BMI was most predictive of death from CVD, especially in men. Heavier men and women 
in all age groups had an increased risk of death. In black men and women, however, with 
the highest BMI the risk of death was not significantly increased.4

Obesity with a BMI of more than 30.0 favors the early development of atherosclerosis, 
type 2 diabetes, hypertension, coronary artery disease, acute coronary syndromes and heart 
failure and shortens life expectancy. A 35-year-old Caucasian man with a BMI of over 35 
has a loss of life expectancy of 10 years. Weight gain during adulthood is also a strong and 
independent risk factor for premature cardiovascular death.

In patients with established coronary disease, obesity was associated with major adverse 
cardiovascular events (MACE) after adjusting for significant confounders in men but not 
in women. Further categorization of BMI showed a J-shaped association between BMI and 
MACE in men, and no association in women.80

Obese patients with acute coronary syndrome had a more favorable course after an event; 
however, the event had occurred 7 years earlier compared to non-obese individuals.3

BMI is in itself a strong predictor of overall mortality both above and below the appar-
ent optimum of about 22.5–25 kg/m². The progressive excess mortality above this range is 
due mainly to vascular disease and is probably largely causal. At 30–35 kg/m², median 
survival is reduced by 2–4 years; at 40–45 kg/m², it is reduced by 8–10 years.

The increased risk for CHD through excess body weight in most population-based stud-
ies may be mediated partly through its impact on individual risk factors such as hyperten-
sion, diabetes, and dyslipidemia.80 Obesity however also results in reduced nitric oxide 
bioavailability, increased vascular tone, arterial stiffening, increased systolic and pulse 
pressures, and an overall atherogenic vascular phenotype.

Additional independent mechanisms may include chronic oxidative stress, local activa-
tion of the renin–angiotensin system, and a low-grade inflammatory state; the latter two 
may have their origin in the abdominal visceral fatty tissue.22

2.1.1  
 Abdominal Obesity

An increased waist circumference has been recognized as an additional – possibly indepen-
dent – risk factor for myocardial infarction and may be present despite a normal BMI.60
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In the EPIC-Study60 waist circumference was measured either at the narrowest circum-
ference of the torso or at the midpoint between the lower ribs and the iliac crest.81 Hip 
circumference was measured horizontally at the level of the largest lateral extension of the 
hips or over the buttocks.

The association of BMI, waist circumference, and waist-to-hip ratio with the risk of 
death was examined among more than 350,000 European subjects who had no major 
chronic diseases. General as well as abdominal adiposity were associated with the risk of 
death. The data support the use of waist circumference or waist-to-hip ratio in addition to 
BMI for assessment of the risk of death, particularly among persons with a lower BMI.60

The risk for metabolic diseases is increased with a waist circumference of greater than 
80 cm in women and 94 cm in men. Persons with abdominal obesity (the android pattern) 
are in a proinflammatory, prodiabetic and prothrombogenic state. Visceral fatty tissue has 
been recognized as an active endocrine organ playing a central role in lipid and glucose 
metabolism. It produces a large number of hormones and cytokines involved in the devel-
opment of metabolic syndrome, diabetes mellitus, and vascular diseases,22 whereas weight 
reduction and increasing physical activity improve the adipose tissue function.

2.1.2  
 Caloric Restriction

Increasing evidence from laboratory animals indicates that caloric restriction profoundly 
affects the physiological and pathophysiological alterations associated with aging and 
markedly increases lifespan in several species, including mammals. Although the ability 
of caloric restriction to prolong the lifespan in humans has not been demonstrated conclu-
sively, it now seems plausible that caloric restriction may attenuate visceral fat accumula-
tion and counteract the deleterious aspects of obesity. The cardio protective effects of 
short-term caloric restriction are probably mediated by increased production of adiponec-
tin and the associated activation of AMP-activated protein kinase.68

Caloric restriction has also cardiac-specific effects that ameliorate aging-associated 
changes in diastolic function. These beneficial effects on cardiac function might be medi-
ated by the effect of caloric restriction on blood pressure, systemic inflammation, and 
myocardial fibrosis.

Recent studies show that prolonged caloric restriction in obese type 2 diabetes patients 
decreases BMI and improves glucoregulation associated with decreased myocardial trig-
lyceride content and improved diastolic heart function.23

2.1.3  
 Weight Loss

If weight loss is intended, the daily caloric intake should be reduced by 500–800 kcal and 
physical activity should be increased, which will lead to a reduction of 1 kg of weight 
per 14 days. Mediterranean and low-carbohydrate diets may be effective alternatives to 
 low-fat diets. In a recent trial in moderately obese subjects, the low-carbohydrate diet 
had more favorable effects on lipids and the Mediterranean diet lead to a better glycemic 
control which suggest that personal preferences and metabolic considerations might allow 
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 individualized tailoring of dietary interventions. The mean weight loss over 2 years was 
between 3.3 and 5.5 kg with a plateau reached after 1 year suggesting that the lifestyle 
modification was difficult to maintain.66

Diet induced weight reduction over 2 years may reverse to some degree the atheroscle-
rotic process; weight reduction was associated with a significant regression of measurable 
carotid vascular wall volume in a 3-dimensional echo-study. The effect was similar in low-
fat, Mediterranean, or low-carbohydrate strategies and correlated with the weight loss-
induced decline in blood pressure.67

How the caloric restriction can be implemented in the individual overweight or obese 
patient remains an unresolved problem the discussion of which exceeds the scope of this 
chapter. A recent trial compared five ways of providing support for lifestyle modification. 
High-frequency telephone contact with a dietitian led to the same weight loss as a frequent 
personal contact and more weight loss than with low-frequency contact or e-mail contact 
or no contact at all.11

The findings illustrate that a frequent contact is necessary to keep up the motivation for 
healthy lifestyle changes in patients trying to lose weight.

A recent comparison of weight loss diets with different compositions of fat, protein, 
and carbohydrates showed that the average weight loss over 2 years was similar (about 4 
kg) in the low fat average protein group, in low fat high protein group, in high fat average 
protein, and in the high fat high protein group – and was altogether somewhat disappoint-
ing. Thus the composition of the diet was of less importance than the attendance of the 
participants in the weight counseling sessions. Behavioral factors and motivation for 
change appear to be of greater importance for weight loss than macronutrient composition 
of the diet.63

It has also been suggested that an individual approach to the societal problem of obesity 
is bound to fail, because obesity is favored by societal conditions.30

Network phenomena appear to be relevant to the biologic and behavioral trait of obe-
sity, and obesity appears to spread through social ties. The distribution of overweight in the 
community bears similarities to the spread of an infectious disease. These findings have 
implications for clinical and public health intervention.

The increasing prevalence of overweight in our communities is a threat particularly to 
the health of the children in our society. Communities have to get engaged to achieve a 
beneficial impact and early results of such endeavors appear promising.62

A general lack of exercise is certainly one important component of this problem. The 
average American is spending in his free time 150 h/month in front of the TV set, i.e., 
5 h/day.

2.2  
 Individual Components of the Diet

Several individual components of the diet are of particular metabolic importance, although 
for the patient a dietary pattern rather than picking individual components should guide the 
eating habits.
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2.2.1  
 Intake of Total Fats vs. Unsaturated Fats

The consumption of fat as a risk modifying factor has been debated since the early results 
of the Seven Countries Study. Probably the largest and most detailed analysis of the effects 
of fat consumption was performed over 14 years among more than 80,000 women in the 
Nurses’ Health Study cohort.56

Higher intakes of trans-fat and, to a smaller extent, saturated fat were associated with 
increased risk, whereas higher intakes of non hydrogenated polyunsaturated and monoun-
saturated fats and olive oil were associated with decreased risk. Because of opposing 
effects of different types of fat, total fat as percentage of energy is not appreciably associ-
ated with CHD risk.

Fat consumption has therefore to be looked at in a more differentiated manner.
From the preventive aspect saturated fatty acids, trans-fatty acids and cholesterol con-

sumption should be reduced and increased fish consumption recommended. Trans-fatty 
acids are of greater importance in the USA and are associated with a markedly increased 
risk for CHD.74

In the Nurses’ Health study the quartile of women with the highest erythrocyte trans-fat 
content – as a validated indicator of trans-fat consumption – had a relative risk of 3.3 for 
CHD after adjustment for the usual risk factors.56 As compared with the consumption of an 
equivalent amount of calories from saturated or cis-unsaturated fats, the consumption of 
trans-fatty acids raises levels of low-density lipoprotein (LDL) cholesterol, reduces levels 
of high-density lipoprotein (HDL) cholesterol, and increases the ratio of total cholesterol 
to HDL cholesterol, a powerful predictor of the risk of CHD. Trans-fats also increase the 
blood levels of triglycerides as compared with the intake of other fats, increase levels of 
Lp(a) lipoprotein, and reduce the particle size of LDL cholesterol all of which are consid-
ered unfavorable for the CHD risk.47

Trans-fatty acids are considered so important in the USA that the FDA has required that 
nutrition labels for all conventional foods and supplements must indicate the content of 
trans-fatty acids, and their use was prohibited in the state of New York in 2007.57 Also in 
Denmark the content of trans-fats in foods has to be below 2%.

The consumption of saturated fatty acids decreases the anti-inflammatory activity of 
HDL-lipoprotein and inhibits endothelial function, whereas the consumption of polyun-
saturated fatty acids improves the anti-inflammatory activity of HDL-lipoprotein and 
endothelial function.53

A breakfast rich in saturated fats increases the CV reaction in response to psychological 
stress in healthy young adults, whereas the addition of walnuts to a fat rich meal improves 
acutely the flow-dependent endothelial dilatation.

The predominant consumption of a western diet characterized by frequent use of red 
and processed meat, fried foods, soft drinks, refined cereal products and a low con-
sumption of fruits, vegetables, fish and whole grain products is associated with an 
increased rate of the metabolic syndrome whereas dairy consumption provides some 
protection. Also the consumption of a Mediterranean diet enriched with 30 g mixed nuts 
per day decreased the prevalence of a metabolic syndrome compared with a low fat 
control diet.64
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2.2.2  
 N-3-Fatty Acids

Large long term observational studies in women in the Nurses’ Health Study25 and in men 
in the Physicians’ Health Study and the Zutphen Study,73 in randomized clinical trials after 
myocardial infarction,21 and experimental studies have evaluated the effects of fish and 
n–3 fatty acid consumption on fatal CHD and sudden cardiac death (SCD).

These different studies provide strong concordant evidence that modest consumption of 
fish or fish oil, reduces risk of coronary death and total mortality significantly and may 
favorably affect other clinical outcomes. Intake of 250 mg/day of EPA and DHA appears 
sufficient for primary prevention with little additional benefit with higher intakes. An 
omega-3-index has been proposed which describes the percentage of EPA + DHA of total 
fatty acids measured in red blood cells. An omega-3 index of >8% is associated with 90% 
less risk for sudden cardiac death, as compared to an omega-3 index of <4%; the index 
could be used as a benchmark for supplementation of omega-3-fatty acids.79 However, 
interventional studies are necessary to confirm this percentage as a treatment goal.

The concordance of findings from different studies also suggests that effects of fish or 
fish oil on CHD death and SCD do not vary depending on presence or absence of estab-
lished CHD. The evidence is strong and consistent, and the magnitude of this effect is 
considerable. Because more than one-half of all CHD deaths and two-thirds of SCD occur 
among individuals without recognized heart disease, modest consumption of fish or fish 
oil, together with smoking cessation and regular moderate physical activity, should be 
among the first-line lifestyle modifications for prevention of CHD death and SCD.

In the Health Professionals Follow-up Study, the associations between different patterns 
of intake of seafood and plant PUFAs and incident CHD among 45,722 men were investi-
gated over the course of 14 years. N-3 PUFAs from both seafood and plant sources may 
reduce CHD risk, with little apparent influence from background n-6 PUFA intake. The 
alpha-linolenic acid content in selected plant oils, nuts and seeds is shown in Table. 2.1.

Plant-based n-3 PUFAs may particularly reduce CHD risk when seafood-based n-3 
PUFA intake is low, which has implications for populations with low consumption or 
availability of fatty fish.46

Table 2.1 Alpha-linolenic acid content in selected plant oils, nuts and seeds estimated daily require-
ments 1.3–2.7 g

Alpha-linolenic acid content; g/tablespoon

Flaxseed oil 8.5

Flaxseed 2.2

Walnut oil 1.4

Canola oil 1.3

Soja oil 0.9

Walnuts 0.7

Olive oil 0.1
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The mechanisms underlying the protective effects of marine omega-3 fatty acids are 
poorly under-stood. Telomere length is an emerging marker of biological age. Telomeres 
are tandem repeat DNA sequences (TTAGGG)n that form a protective cap at the ends of 
eukaryotic chromosomes. Among patients with coronary artery disease, there was an 
inverse relationship between baseline blood levels of marine omega-3 fatty acids and the 
rate of telomere shortening over 5 years, suggesting that this might be one mechanism by 
which n-3 PUFAs might have a protective effect.16

2.2.3  
 Omega-6[n-6]-Fatty Acids

Dietary recommendations for omega-6 polyunsaturated fatty acids (PUFAs) traditionally 
focused on the prevention of essential fatty acid deficiency. But n-6-PUFAs are also 
increasingly seen as competitors for n-3 PUFAs whose benefit in reducing CV-disease is 
well established. Therefore it appears important to define “optimal” intakes of n-6-PUFAs 
to reduce risk for chronic disease, particularly CHD. The American Heart Association has 
recently summarized the current evidence on the consumption of omega-6 PUFAs, par-
ticularly linolenic acid (LA), and CHD risk. LA an 18-carbon fatty acid with two double 
bonds (18:2 omega-6), is the primary dietary omega-6 PUFA.24

The Third Adult Treatment Panel of the National Cholesterol Education Program rec-
ommends PUFA consumption up to 10% of daily calories, noting that there are no large 
populations that have consumed large quantities of polyunsaturated fatty acids for long 
periods; the European Commission recommends 4% to 8%.

Randomized trials in humans have shown reduced CHD risk with omega-6 PUFA 
intakes of 11–21% of energy for up to 11 years with no evidence of harm.

Advice to reduce omega-6 PUFA intakes is usually given in the intention to lower the 
ratio of dietary omega-6 to omega-3 PUFAs. Although increasing omega-3 PUFA con-
sumption and tissue levels reduce the risk for CHD, it is unlikely that decreasing omega-6 
levels will do the same.

The data rather suggest that higher intakes appear to be safe and may be even more 
beneficial (as part of a low–saturated-fat, low-cholesterol diet) but seen in the context of 
other prudent lifestyle and dietary recommendations.

2.2.4  
 Olive Oil

Olive oil has been associated with longevity and good cardiovascular health since the 
seven-countries study and is an essential part of the Mediterranean diet. Olive oil contains 
aside from monounsaturated oleic acid also micronutrients like phenolic components, 
which have antioxidative, anti-inflammatory and antithrombotic properties. The long term 
consumption of olive oil improves endothelial function in persons with hypercholester-
olemia decreases oxidability of LDL-cholesterol in vitro and increases the antioxidative 
capacity of human plasma.17 The latter can be shown after only short term intake of olive 
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oil; the higher the polyphenol content of the olive oil the stronger the increase in HDL, the 
decrease of the total-cholesterol/HDL-cholesterol-ratio and the decrease of the oxidative 
stress-indicators.8 The ratio of monounsaturated to saturated fatty acids in the diet is of 
prognostic importance. The German, the European and the American cardiac societies 
consider olive oil as a favorable component of the diet.

2.2.5  
 Fruits and Vegetables

The role of fruits and vegetables for the prevention of ischemic events has been examined 
in the Nurses’ Health Study and the Health Professionals study. 84,251 women 34–59 
years of age who were followed for 14 years in the Nurses’ Health Study and 42,148 men 
40–75 years of age who were followed for 8 years in the Health Professionals’ Follow-Up 
Study were free of diagnosed cardiovascular disease, cancer, and diabetes at baseline. 
Participants in both studies completed mailed questionnaires about medical history, health 
behaviors, and occurrence of cardiovascular and other outcomes every 2 years.

After adjustment for standard cardiovascular risk factors, persons in the highest quintile 
of fruit and vegetable intake had a 20% lower relative risk for coronary heart disease and 
a 31% lower risk for ischemic stroke29 compared with those in the lowest quintile of intake. 
Each 1-serving/day increase in intake of fruits or vegetables was associated with a 4–6% 
lower risk for coronary heart disease or ischemic stroke. Green leafy vegetables and vita-
min C–rich fruits and vegetables contributed most to the apparent protective effect of total 
fruit and vegetable intake. The optimal effect was reached with five servings per day, 
which is the current recommendation.

In the European Prospective Investigation into Cancer and Nutrition on more than 
19,000 men and women aged 45–79 each 50 g consumption of fruit or vegetable decreased 
total mortality by 20%.31

A recent multicentre study from Europe54 extends these findings to a diabetic popula-
tion, where intake of vegetables, legumes, and fruits was associated with reduced risks of 
all-cause and CVD mortality. The findings support the current state of evidence from gen-
eral population studies suggesting that the protective potential of vegetable and fruit intake 
is also seen in diabetes patients.

2.2.6  
 Whole Grain Products

Although whole grain products are metabolically favorable their prognostic implications 
have not been adequately examined. Whole grain products decrease total cholesterol and 
LDL-cholesterol by about 18%, decrease postprandial glucose levels, decrease the risk for 
type 2 diabetes mellitus and improve insulin sensitivity in overweight and obese adults. 
Their influence on bodyweight however remains unresolved. There are no prospective 
studies evaluating the effect of whole grain products or diets on coronary death or on the 
occurrence of coronary artery disease. A retrospective analysis of ten American and 
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European studies found consumption of dietary fiber from cereals and fruits inversely 
associated with risk of coronary heart disease: for each 10 g cereal or fruit fiber intake, risk 
reductions of 10% and 16% respectively for all coronary events were observed and 25% 
and 30% risk reductions respectively for deaths; there was however no risk reductions for 
vegetable fiber intake. The results were similar for men and women.58

Whole grain products for breakfast could prevent the occurrence of heart failure, as a 
recent observational sub-study on 21,000 physicians over more than 20 years from the 
British Physician’s Health Study suggested. Whether this was achieved via prevention of 
hypertension and/or myocardial infarction is unclear at present.12

2.2.7  
 Snacks and Sweets

2.2.7.1  
 Nuts and Almonds

The diet of the coronary patient is characterized by quite a few restrictions and some degree 
of fat and cholesterol reduction. Therefore the addition of snacks to the diet is often more 
than welcome, particularly if these snacks have a beneficial effect on the course of the 
disease or at least modify risk factors in a favorable way or improve endothelial function.

Tree-Nuts, pea nuts and almonds have been thoroughly analyzed with respect to their 
effect on prognosis and lipid profile of persons with hypercholesterolemia.

Observations from the Adventist Health Study have shown that frequent consumption 
of nuts is associated with a substantial, independent reduction in the risk of myocardial 
infarction and death from ischemic heart disease. Similarly, in the Nurses’ Health Study 
nut consumption was associated with reduced CHD risk. This inverse association between 
nut consumption and CHD risk has been consistently found in several studies. In the pro-
spective Physicians’ Health Study, an inverse association between nut consumption and 
total coronary heart disease death was primarily due to a reduction in the risk of sudden 
cardiac death.

The average nut consumption in the Adventists’ and the Nurses’ Health Study was 
about 20 g/day – a handful. In a randomized nutritional study, moderate quantities of wal-
nuts (84 g/day) within a cholesterol-lowering diet favorably modified the lipoprotein pro-
file in normal men and decreased serum levels of LDL-cholesterol by 16% if the intake of 
total dietary fat and calories was maintained. The ratio of LDL cholesterol to HDL choles-
terol was also lowered by the walnut diet.

The beneficial effect of nuts on prognosis is plausible. Nuts are rich in monounsaturated 
and polyunsaturated fatty acids, which makes them a palatable choice of healthy fats. 
Monounsaturated fats may contribute to decreased CHD risk by amelioration of lipid pro-
file, by reducing postprandial triglyceride concentrations, and by decreasing soluble 
inflammatory adhesion molecules in patients with hypercholesterolemia. Moreover, the 
relatively high arginine content of nuts has been suggested as one of the potential biologic 
mechanisms for their cardioprotective effect, because consumption of arginine-rich foods 
is associated with lower CRP levels.35
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Also, almonds used as supplements in the diet of hyperlipidemic subjects significantly 
reduce coronary heart disease risk factors: 73 g of almonds produced a significant 9.4% 
reduction of LDL-Cholesterol, a 12% reduction of the LDL: HDL-ratio, a 7.8% reduction 
of Lipoprotein (a) and a reduction of oxidized LDL concentrations by 14.0% – all signifi-
cant and most likely beneficial for the course of the disease.

Also a macadamia nut-based diet high in monounsaturated fat has potentially beneficial 
effects on cholesterol and low density lipoprotein cholesterol levels when compared with 
a typical American diet. These changes are probably a result of the nonfat (protein and 
fiber) as well as the monounsaturated fatty acid components of the nut but other additive 
effects of the numerous bioactive constituents found in almonds may contribute to this 
effect.

A traditional Mediterranean diet enriched with nuts in a weight reduction program 
enhanced – as mentioned above – the reversion of Metabolic Syndrome by 30% compared 
with the control diet group.64

In addition, the consumption of peanuts and other nuts is significantly associated with 
a lower risk of gallstone disease – a welcomed side effect in persons with increased cho-
lesterol levels. A recent review found the prognostic effects of nut and peanut studies 
somewhat greater than expected on the basis of the magnitude of the blood cholesterol-
lowering seen from the diet. Thus, in addition to a favorable fatty acid profile, nuts and 
peanuts may contain other bioactive compounds that could contribute to their multiple 
cardiovascular benefits. Other macronutrients include plant protein and fiber; micronutri-
ents including potassium, calcium, magnesium, and tocopherols; and phytochemicals such 
as phytosterols, phenolic compounds, resveratrol, and arginine. Nuts and peanuts are food 
sources that are a composite of numerous cardioprotective nutrients and if routinely incor-
porated in a healthy diet, the population risk of CHD would therefore be expected to 
decrease markedly.35,43

2.2.7.2  
 Chocolate

In the sixteenth century, Aztec Emperor Montezuma was a keen admirer of cocoa, calling 
it a “divine drink, which builds up resistance and fights fatigue. A cup of this precious 
drink permits a man to walk for a whole day without food” (Hernán Cortés, 1519). In the 
language of the Aztecs, this drink was called chocolatl. With the discovery of the New 
World, cocoa came to Europe in the sixteenth century. Also today the consumption of 
chocolate is often associated with or followed by an intense feeling of pleasure and grati-
fication, where the desire of repetitive consumption is often difficult to resist (personal 
experience and unpublished observation). The total chocolate consumption in Germany is 
approximately 11.4 kg per person and year and only second to the Swiss who consume 
11.7 kg/year however including the sales to tourists82 (Fig. 2.1).

Because of its high caloric content (500–600 kcal/100 g) chocolate consumption may 
be an important aspect of overall energy balance in men as well as in women. It could 
contribute to 7–8 kg overweight/year in Germany if chocolate was used as an add-on to a 
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normocaloric diet. The high fat and sugar content limit its use in a diet with the aim to 
minimize risk factors. Yet regular cocoa consumption – an essential ingredient for choco-
late production – prevented high blood pressure in Kuna Indians of Panama. Recent 
investigations have shown, that flavanol-rich dark chocolate induces coronary vasodila-
tion, improves coronary vascular function, and decreases platelet adhesion even in a short 
term experiment 2 h after consumption. These immediate beneficial effects were paral-
leled by a significant reduction of serum oxidative stress and were positively correlated 
with changes in serum epicatechin concentration.18 The possible beneficial effects of 
cocoa on cardiovascular health by activation of nitric oxide (NO) and influencing antioxi-
dant, anti-inflammatory, and antiplatelet effects, which in turn might improve endothelial 
function, lipid levels, blood pressure, insulin resistance, and eventually clinical outcome 
have been reviewed recently.7 Cocoa is contained in dark chocolate rather than in milk 
chocolate. The content of the bitter tasting flavanols is responsible for the vasodilating 
and antioxidative effects of the chocolate, whereby epicatechin is probably the dominant, 
if not the sole, mediator. Interestingly the procyanidins, which are polymerized chains of 
epicatechin and catechin, and which represent the vast majority of the polyphenol content 
of cocoa are also present in red wine and presumably responsible for the beneficial vascu-
lar effects. Unfortunately – or rather on purpose – in the regular production process of the 
chocolate, the bitter tasting flavanols are largely eliminated by a process called “dutch-
ing.” Accordingly, the liberal consumption of chocolate as a preventive measure is prob-
ably limited by the bitter taste and in the regular chocolate these prognostic beneficial 
effects have been eliminated to better please the taste of the majority of the consumers 
(Fig. 2.2).

Thus, chocolate with high flavanol content has beneficial effects on endothelial function 
and can probably be enjoyed without untoward effects as a snack by persons who are fond 
of bitter chocolate. The bitter flavor will probably prevent any excessive caloric intake.
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2.2.8  
 Non Pharmacological Decrease of the Postprandial Rise in Glucose

The postprandial rise in glucose appears to be of some importance for the development of 
diabetes and cardiovascular events; it also correlates with indicators of oxidative stress. A 
moderate (20 g of alcohol) “aperitif” results in a decrease of the postprandial rise in glu-
cose, two table spoons of vinegar e.g., with salad before a meal with a high glycemic index 
have a similar effect (Fig. 2.3) as well as almonds, walnuts or peanuts (Fig. 2.4).

These components – which are part of the Mediterranean diet – can result in a notice-
able decrease of postprandial lipid and glucose levels.55

2.2.9  
 Glycemic Index

The glycemic index (GI) is an empiric measure describing the influence of carbohydrates 
on glucose-insuline-homeostasis based on the extent to which they raise blood glucose 
levels 2 h after their consumption. Less refined carbohydrates with a high fiber content 
have a lower GI.

Food consumption with a low GI decreases postprandial glucose, insulin levels, and 
triglycerides, improves the total cholesterol/HDL cholesterol ratio, may support the 

Fig. 2.2 A 70% Chocolate which improves 
endothelial function18 
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decrease of body weight and possibly has – via this pathway – a favorable effect on the 
development of diabetes and CHD. This concept may be particularly useful in type III 
hyperlipoproteinemia.61 However, whether these improvements translate into improved 
clinical outcomes is not known.

In randomized trials, reduced-glycemic-index diets have not resulted in increased 
weight loss beyond that explained by caloric restriction. In some aspects low-glycemic-
index diets have features resembling the Mediterranean diet.43

2.2.10  
 Mediterranean Diet

The concept of cardiovascular prevention by nutrition has moved from focusing on indi-
vidual components of a diet to emphasizing a food pattern. The Mediterranean diet has 
been favored since the Seven Countries Study as promoting longevity and good cardiovas-
cular health.
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In general, the type of diet is part of the lifestyle and there may be some residual bias 
when correlating a diet with the occurrence of cardiovascular events. The Mediterranean 
Lifestyle used to be more relaxed compared to the central European or American lifestyle.

2.2.10.1  
 Prognostic Benefits

In the mean time however the components of the Mediterranean diet have been analyzed 
in many countries and have been correlated with events in more than half a million per-
sons. The Mediterranean diet is characterized by a high proportion of vegetables, legumes, 
fruits and cereals (primarily unprocessed), frequent fish consumption, less dairy products, 
rarely meat and a moderate consumption of alcoholic beverages mostly as wine and prefer-
ably with meals, a small amount of saturated fatty acids, but a high proportion of unsatu-
rated fatty acids, particularly olive oil.

In middle aged persons, there was a significant inverse relation between the degree of 
compliance with the Mediterranean diet (as evaluated by a score) and mortality.75 Because 
this score has been used extensively and repeatedly with only minor modifications in dif-
ferent studies and different countries it will be outlined in some detail here; this score can 
also be used as a checklist in advising patients to change their diet into the direction of a 
Mediterranean diet:

The traditional Mediterranean diet score includes nine components and results in values 
from 0 to 9 points (minimum to maximum conformity). One point each is given for intake 
at or above the gender-specific median intake for the six components considered to be 
healthy (fatty acid ratio, legumes, grains, fruits, vegetables [excluding potatoes] or fish), 
and one point if the consumption of the items considered to be less healthy (meat and dairy 
products) was below the gender specific median. One point is given for alcohol consump-
tion within a specified range (5–25 g/day for women; 10–50 g/day for men).

Items of the Mediterranean Diet Score: one point for above (high intake) or below (low 
intake) the age and gender adjusted consumption of the corresponding nutritional item 
(Fig. 2.5).

1. High ratio of monounsaturated: saturated fatty acids,
2. High intake of legumes
3. High intake of grains
4. High intake of fruit and nuts
5. High intake of vegetables
6. High intake of fish
7. Low intake of meat and meat products
8. Low intake of milk and dairy products
9. Moderate consumption of alcohol (10–50 g/day for men, 5–25 g/day for women)

If participants met all the characteristics of the Mediterranean diet, their score was the 
highest (nine points), reflecting maximal conformance with a Mediterranean diet and if 
they met none of the characteristics, the score was zero reflecting minimal or no confor-
mity with a Mediterranean diet.
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In two cohorts of elderly persons the life prolonging effects of the Mediterranean diet 
could be observed:

In the HALE-Project among 2,339 apparently healthy men and women, aged 70–90 
years, adherence to a Mediterranean diet was associated with a 23% lower rate of all-
causes mortality.34

In the EPIC-Study of more than 74,000 above 60-year old European persons without 
coronary heart disease, stroke, or cancer at enrolment a two unit increment in the modified 
Mediterranean diet score was associated with a statistically significant reduction of overall 
mortality of 8%.76

Also in a prospective observational study of more than 380,000 Americans (age range 
50–71 years), a 20% reduced total mortality and CV mortality could be seen as well as a 
12–17% reduced cancer mortality in men and women who showed with 6–9 points a good 
conformity with a Mediterranean diet compared to persons with a score of 0–3. This rela-
tionship was seen in smokers and never smokers alike.44 A similar Mediterranean diet 
score was used for nutritional evaluation in the HALE-Project,34 the EPIC-Study76 and in 
the American Study.44 Thus the database for the primary preventive effects of the 
Mediterranean diet has been greatly strengthened.

The beneficial effects of the Mediterranean diet were recently confirmed in more than 
74,500 women 38–63 years of age, without a history of cardiovascular disease and diabe-
tes who were followed up from 1984 to 2004 in the Nurses’ Health Study.

The authors used the Alternate Mediterranean Diet Score from self-reported dietary 
data collected through validated food frequency questionnaires administered six times 

Fig. 2.5 The traditional and the alternative (marked with yellow background) Mediterranean Diet 
Score

Traditional* vs   Alternative**   Mediterranean Score

Vegetables [incl. potatoes],

Fruits and nuts,   Separates fruits and nuts in two groups

Legumes,

Cereals,     Counts only whole grain products

Fish, and

Dairy products and  Eliminates dairy products

Meat.
1 point for:

Alcohol consumption of 5-25 g/d for women 10-50 g/d for men

same alcohol range for men and women (5-25 g/d)

*Trichopoulou et al   NE JM  2003;348:2599-2608 

Ratio of monounsaturated/saturated fats

1 Point each for below average gender adjusted consumption
of “unhealthy” components:

9 components 0 to 9 Points (minimal to maximal adherence)

1 point each     for above average gender adjusted consumption
of “healthy” components

Counts only red and processed meat (beef-,
pork-, organ meats, lunchon meats)

**Fung et al   Am J Clin Nutr   2005;  82;163-173
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between 1984 and 2002. During 20 years of follow-up, 2,391 incident cases of CHD, 1,763 
incident cases of stroke, and 1,077 cardiovascular disease deaths (fatal CHD and strokes 
combined) were ascertained. Women in the top Alternate Mediterranean Diet Score quin-
tile were at 29% lower risk for CHD and 13% lower risk for stroke compared with those in 
the bottom quintile. Cardiovascular disease mortality was 39% lower among women in the 
top quintile of the Alternate Mediterranean Diet Score (p < 0.0001).20

The Lyon-Diet-Heart Study had shown already in 1999 in an interventional study that a 
strict Mediterranean diet in patients after MI is associated with a 45% reduction of the CV 
event rate. The Mediterranean diet is a class 1 recommendation (Evidence Level B) in the 
European Society of Cardiology recommendations for secondary prevention after trans-
mural MI.78

This inverse relationship between consumption of “healthy” foods in the sense of the 
Mediterranean diet and risk of myocardial infarction was basically confirmed in the 
Interheart Study where dietary patterns were analyzed in patients after MI and controls in 
52 countries. Three dietary patterns were identified and labeled as Oriental, Western, and 
prudent. The “Oriental” pattern had a high loading on tofu and soy and other sauces. The 
second dietary pattern was labeled “Western” because of its high loading on fried food, 
salty snacks, and meat intake. The third dietary pattern was labeled “prudent” because of 
its emphasis on fruit and vegetable intake.

The authors found significant, inverse, and graded associations between the intake of 
raw vegetables, green leafy vegetables, cooked vegetables, and fruits on the one hand and 
acute myocardial infarction on the other. Conversely, they observed a positive association 
between myocardial infarction and the intake of fried foods and salty snacks (p < 0.001) 
and a weaker association between quartiles of meat intake and AMI (p = 0.08).26

2.2.10.2  
 Effects of the Mediterranean Diet on Risk Indicators and Risk Factors

The exact mechanisms leading to decreased myocardial infarction, cardiovascular deaths 
and all cause deaths are not clear, but several indicators of risk such as indicators of inflam-
mation and established CV risk factors are decreased by the Mediterranean diet.

Estruch et al. examined in the randomized controlled PREDIMED-trial the effects of a 
Mediterranean diet supplemented with 1 L olive oil per week or with 30 g of nuts/day in 
comparison to a low fat diet in 772 asymptomatic persons 55–80 years of age at high car-
diovascular risk.

Compared with a low-fat diet after 3 months, both Mediterranean diets lowered plasma 
glucose levels, systolic blood pressure, and the cholesterol/HDL- cholesterol ratio. The 
Mediterranean diet supplemented by olive oil also reduced C-reactive protein levels com-
pared with the low-fat diet.14

In the same study the effects of the Mediterranean diet on in vivo lipoprotein oxidation 
were assessed. After the 3-month interventions, mean oxidized low-density lipoprotein 
(LDL) levels decreased in the traditional Mediterranean diet group supplemented by virgin 
olive oil significantly and to a lesser degree also in the group supplemented by nuts – with-
out significant changes in the low-fat diet group. Change in oxidized LDL levels in the 
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traditional Mediterranean diet virgin olive oil group reached significance vs that of the 
low-fat group (p = 0.02).

A Mediterranean diet supplemented with nuts (30 g/day) or olive oil (135 mL/day), 
resulted within 3 months in lower blood pressure, fasting blood sugar and inflammatory 
markers as compared to a low fat diet.17

2.2.10.3  
 Mediterranean Diet and Inflammation

The inflammatory reaction of the body in relation to adherence to the Mediterranean diet 
was assessed in more than 300 middle-aged male twins using the mentioned diet score. A 
one-unit absolute difference in the diet score was associated with a 9% (95% CI, 4.5–13.6) 
lower interleukin-6 level – an established marker of inflammation related to progression of 
atherosclerotic disease.

Thus reduced systemic inflammation appears to be an important mechanism linking 
Mediterranean diet to reduced cardiovascular risk.9 A recent study presented the first 
in vivo functional evidence to support the hypothesis that inflammation impairs reverse 
cholesterol transport at numerous steps in the pathway from initial macrophage efflux to 
HDL acceptor function and the final step of cholesterol flux through liver to bile and feces. 
The anti-inflammatory effect of the Mediterranean diet could to some degree contribute to 
its beneficial effects on cardiovascular but possibly also cancer incidence.42

However, it is not only the arterial system that benefits from a high intake of plant foods 
and fish and less red and processed meat: also the risk for venous thromboembolic events 
is reduced! In a prospective study as part of the Atherosclerosis Risk in Communities 
(ARIC) Study, almost 15,000 middle-aged adults participating were followed up over 12 
years for incident venous thrombo embolism. At baseline the average age of study partici-
pants was 54 years. A food frequency questionnaire assessed dietary intake at baseline and 
after 6 years. The risk of venous thrombo embolism was assessed in quintiles of fruit and 
vegetable intake.

There was a significant risk reduction of venous thrombo embolism incidence of 
40–50% in quintiles 3–5 compared with quintile 1.

Eating fish 1 or more times per week was associated with 30–45% lower incidence of 
venous thrombo embolism for quintiles 2–5 compared with quintile 1, suggestive of a 
threshold effect. High intake of red and processed meat (quintile 5) doubled the risk (p 
trend = 0.02). Hazard ratios were attenuated only slightly after adjustment for factors VIIc 
and VIIIc and von Willebrand factor.71

2.2.10.4  
 Mediterranean Diet and Diabetes

Considering the components of the Mediterranean diet it may come as no surprise that the 
Mediterranean diet has a preventive effect for the development of diabetes. In a recent 
prospective cohort study from Spain a relation between adherence to a Mediterranean diet 
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and the incidence of diabetes among initially healthy participants (university graduates) 
could be shown – after adjustment for covariables such as sex, age, years of university 
education, total energy intake, body mass index, physical activity, sedentary habits, smok-
ing, family history of diabetes, and personal history of hypertension. Participants who 
adhered closely to a Mediterranean diet had a lower risk of diabetes. The incidence rate 
ratios in the fully adjusted analyses showed that a two point increase in the score was 
associated with a 35% relative reduction in the risk of diabetes with a significant inverse 
linear trend (p = 0.04) in the multivariate analysis. A high adherence (7–9 points) was 
associated with an 80% reduced incidence rate of diabetes compared with a low score of 
0–2.41Thus the traditional Mediterranean diet may have considerable protective effects 
against diabetes.

Similar results were obtained in patients after myocardial infarction.48

In prospectively obtained data of 8,291 Italian patients with a recent (<3 months) myo-
cardial infarction, who were free of diabetes at baseline the incidence of new-onset diabe-
tes (new diabetes medication or fasting glucose ³7 mmol/L) and impaired fasting glucose 
(fasting glucose ³6.1 mmol/L and <7 mmol/L) were assessed up to 3.5 years. A 
Mediterranean diet score was assigned according to consumption of cooked and raw veg-
etables, fruit, fish, and olive oil. Associations of demographic, clinical, and lifestyle risk-
factors with incidence of diabetes and impaired fasting glucose were assessed with 
multivariable Cox proportional hazards regression analysis.

These patients had a 15-fold higher annual incidence rate of impaired fasting glucose 
and a more than twofold higher incidence rate of diabetes during a mean follow-up of 3.2 
years (26,795 person-years) compared with population-based cohorts. Consumption of 
typical Mediterranean foods, smoking cessation, and prevention of weight gain were asso-
ciated with a lower risk.

2.2.10.5  
 Meta Analysis of Mediterranean Diet Studies

In a recent meta analysis the benefits of the Mediterranean diet pattern were evaluated in 
514,816 subjects on the basis of 33,576 deaths occurring during the respective observation 
time. The overall mortality in relation to adherence to a Mediterranean diet showed that a 
two point increase in the adherence score was significantly associated with a 9% reduced 
risk of all causes mortality and likewise a 9% reduction on cardiovascular mortality as well 
as a 6% lower incidence of mortality from cancer. The message from these studies is that 
it is the completeness of adherence to the Mediterranean diet rather than the consumption 
of individual components, which is effective in improving the prognosis. Unexpectedly 
also the incidence of Parkinson’s disease and Alzheimer’s disease was significantly 
reduced by 13%.70

Thus a greater adherence to a Mediterranean diet is not only associated with a significant 
reduction in mortality from arterial cardiovascular diseases but also from a reduced inci-
dence of venous thromboembolism. In addition other diseases that are a threat to the well 
being and quality of life in the later years are decreased: cancer, Parkinson’s disease and 
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Alzheimer’s disease – diseases for which no specific strategies of prevention have been 
established. This makes it easy for the physician to recommend this type of diet to the cardio-
vascular patient after myocardial infarction: the side effects of this diet are most welcome.43

2.2.10.6  
 Dietary Risk Score (DRS) and Acute Myocardial Infarction (AMI)

The authors from the Interheart Study computed from their data a Dietary Risk Score and 
observed a graded and positive association between this Dietary Risk Score and risk of 
AMI. Food items that were considered to be predictive (meat, salty snacks, and fried foods) 
or protective (fruits and green leafy vegetables, other cooked vegetables, and other raw 
vegetables) of CVD were used to generate a DRS. The authors used a point system. 
Compared with the lowest quartile, odds ratios (adjusted for age, sex, and region) varied 
from 1.29 in the second quartile of Dietary Risk Score to 1.92 in the fourth quartile. The 
association of the score with AMI varied by region (p < 0.0001) but was directionally simi-
lar in all regions. The Population Attributable Ratio for this score was 30% (95% CI 0.26–
0.35) in participants in the INTERHEART Study (Fig. 2.6).

Thus the Interheart Study confirmed in a case control study the relationship obtained 
from observational studies between healthy (prudent) food intake and lower risk for myo-
cardial infarction. However, randomized interventional studies are necessary to develop 

Fig. 2.6 Population attributable risk and odds ratios for acute myocardial infarction associated with 
dietary risk score. Modified from Iqbal et al. 200826
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specific dietary recommendation for patients with CV disease and with different metabolic 
problems. (Figs.2.7–2.10).

2.2.11  
 Drinks

The fluid requirements of the body vary depending on the environment and the physical 
activity. The type of fluid preferred to fulfill the requirements depend on tradition and 
environment.

2.2.11.1  
 Coffee or Tea Consumption and Cardiovascular Events

Coffee and tea and to a lesser degree chocolate have been the most widely used drinks 
during the course of the day for decades if not centuries, but their relationship to the risk 
of coronary disease has been examined only in recent years.

Fig. 2.7 Modified after Whitlock et al. 200980
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Fig. 2.9 Key components of the Mediterranean Diet

Fig. 2.8 Modified after Whitlock et al. 200980 
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2.2.11.2  
 Coffee

Coffee consumption has been associated with an increased risk in patients with coronary 
artery disease. The influence of coffee on cholesterol levels was already examined in 1989. 
After 9 weeks of coffee consumption boiled coffee increased LDL-cholesterol by 10% 
whereas filtered coffee showed no difference compared to a “no-coffee” group.1

In the Health Professionals’ Follow-Up Study almost 42,000 male employees in the 
hospital (age range 40–75 years) were asked about their coffee consumption, lifestyle and 
risk factors every 2 years for a total of 12 years. Similarly in the Nurses’ Health Study, 
more than 84,000 nurses in the age range of 30–55 years were asked about their coffee 
consumption every 2 years for a total of 18 years. In both studies the prevalence of diabetes 
mellitus was examined: coffee consumption of four to five cups per day reduced the preva-
lence of diabetes mellitus by 29–30% in males and females similarly after multivariate 
analysis. In males, even a consumption of coffee of more than six cups per day reduced the 
risk of diabetes by 46% whereas in females there was no further decrease of the diabetes 
prevalence beyond the consumption of five cups of coffee.65

In a systematic review habituary coffee consumption was associated with a substantial 
lower risk of type II diabetes which was also observed for decaffeinated coffee in post-
menopausal women59 as well as middle-aged and younger US women.77Thus there may be 
ingredients in the coffee – other than caffeine – that protect from diabetes.

Coffee consumption in two observational studies showed no increased risk for the 
development of coronary artery disease. The consumption of up to five cups of coffee per 

Fig. 2.10 A glimpse of the mediterranean scenery – a low risk area for cardiovascular disease (here: 
Isle of Mykonos)
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day is without harm for the coronary patient and possibly beneficial by preventing or 
delaying the occurrence of diabetes – but beware of the sugar and cream!

Coffee consumption decreased the relative risks of stroke across categories of coffee 
consumption in the more than 83,000 women of the Nurses’ Health Study. After adjust-
ment for high blood pressure, hypercholesterolemia, and type 2 diabetes, the relative risk 
reduction was 43% among never and past smokers (RR for > 4 cups a day versus < 1 cup a 
month; p < 0.001), but not significant among current smokers. Similarly there was a protec-
tive effect among non hypercholesteremics (HR 0.77; p < 0.003), non diabetics (HR 0.79; 
p = 0.009), and nonhypertensives (HR 0.72; p = 0.001). However, no protective effect was 
seen in women with diabetes, hypertension or hypercholesterolemia, suggesting that the 
moderate beneficial effects of coffee consumption cannot override the detrimental effects 
of these important risk factors. The authors also observed a slightly lower risk of stroke in 
women who drank moderate amounts of decaffeinated coffee (2–3 cups/day vs. < 1 cup/
month; HR 0.84; p = 0.002) suggesting that components in coffee other than caffeine may 
be responsible for the potential beneficial effect of coffee on stroke risk.38

2.2.11.3  
 Tea

Tea has traditionally a better image concerning the development of cardiovascular dis-
ease. The relationship between tea consumption and mortality after acute myocardial 
infarction was examined in a prospective study. The self-reported tea consumption in the 
year before myocardial infarction was associated with a lower mortality after myocardial 
infarction.50

Short-term and long-term black tea consumption has a potential to reverse endothe-
lial dysfunction in patients with coronary artery disease which may partly explain the 
association between tea consumption and decreased cardiovascular disease events in 
primary and secondary prevention.13 The addition of milk however counter-acted the 
favorable health effects of tea on flow-mediated dilatation.39 Similarly, green tea con-
sumption is associated with reduced mortality due to all causes and due to cardiovas-
cular disease, but primarily because of a decreased risk of stroke. The hazard ratios of 
cancer mortality were not significantly different from non tea consumers.37 Drinking a 
cup of tea is frequently associated with relaxation and recovery from stress. Steptoe 
and coworkers reported in a double-blind (!) randomized trial that regular drinking of 
tea is associated with less platelet leucocytes aggregates, platelet monocytes aggre-
gates and platelet neutrophile aggregates. They also found lower post-stress cortisol 
levels and a stronger subjective feeling of relaxation under the artificial test conditions. 
The consumption of black tea may have its potential health effects mediated through 
better recovery from a stress via psycho endocrine and inflammatory mechanisms.72

Thus, in summary, coffee has no unfavorable effect on the coronary risk and probably 
decreases the risk for stroke and diabetes mellitus, and this also applies to decaffeinated 
coffee. Black tea (without milk) has a favorable effect on the flow-dependent vasodilata-
tion. Tea consumption is associated with decreased mortality after myocardial infarction 
and green tea reduces the stroke risk, but probably has no effect on the coronary 
artery risk.
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2.2.11.4  
 Alcohol after Myocardial Infarction

A large number of epidemiological studies of both community, and clinical cohorts have 
associated moderate alcohol consumption with decreased risk for subsequent cardiovascu-
lar morbidity and mortality.33

The consumption of wine, particularly of red wine, has been associated in cross-sec-
tional studies with a better prognostic outcome than the consumption of beer.

This was partially attributed to the content of polyphenols and oligomeric procyanidins in 
red wine, which have favorable effects on endothelial function.6 Johansen et al. examined in 
a cross-sectional study the food buying habits of people who buy wine or beer. People buying 
wine significantly more often also bought olive oil and low fat milk products or low fat meat 
whereas people buying beer favored sausages, cold cuts and pork. Thus there is a significant 
potential for social selection bias by just evaluating the type of alcohol consumed.28

In the setting after myocardial infarction only the ONSET, the Lyon Diet Heart Study, 
Survival and Ventricular Enlargement trial and recently the Stockholm Heart Epidemiology 
Program (SHEEP)27 have prospectively compared mortality across alcohol consumption 
categories in survivors of a recent AMI.

The favorable effects of moderate alcohol consumption are reproduced in most of these 
studies and the possibility of a “social selection bias” has largely been excluded by multi-
variate analysis, although unknown confounders in the absence of randomized studies are 
still a possibility. In the SHEEP-Study there was no difference in the beneficial effects 
between wine and beer consumption and the benefit started already at a low doses of less 
than 5 g of alcohol per day.27

Alcoholic beverages in small amounts – and it is probably the ethanol itself – have anti-
inflammatory effects and reduce fibrinogen. In interventional studies, a significant reduc-
tion of CRP concentrations and fibrinogen after 3 weeks of diet-controlled consumption of 
three glasses of beer/day in women or four glasses of beer/day in men have been demon-
strated. Moreover, a 4-week consumption of 30 g/day of red wine led to a significant 
decrease in CRP (21%) in healthy adult men.14

Alcohol also increases HDL-Cholesterol, endothelial function, antioxidative effects, 
and fibrinolysis, and leads to a decrease in plasma viscosity and platelet aggregation. The 
combination of these effects may explain part of the beneficial effects of alcohol on the 
incidence of CV events.33

Moderate alcohol consumption in primary prevention had a beneficial effect on the 
incidence of ischemia related heart failure in the Physicians’ Health Study,12 where the 
authors concluded that modest alcohol consumption may lower the risk of heart failure and 
that this possible benefit may be mediated through beneficial effects of alcohol on coronary 
artery disease but the study also showed that moderate alcohol consumption does not pre-
vent nonischemic cardiomyopathy. In women who consume more than two drinks per day5 
and in men who consume more than five drinks per day, the risk of atrial fibrillation 
increases. A consumption of 1–2 drinks on 3–4 days per week was not associated with 
increased hazard.51 Patients with heart failure should avoid alcohol to prevent atrial fibril-
lation (so-called holiday-heart syndrome) and be abstinent in alcoholic cardiomyopathy to 
improve prognosis!
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Women tolerate less alcohol or have similar benefits at a lower dosage of alcohol, prob-
ably because of the lower activity of the gastric alcohol-dehydrogenase. In women the 
beneficial effects of alcohol consumption on the heart are mitigated by an increase of 
breast cancer risk.10

There are also some dangers of alcohol consumption: alcohol consumption appears to 
be associated with a higher risk for ischemic stroke among men who consumed >2 drinks 
per day.49

Despite the theoretically favorable effects of alcohol in men each year e.g., in Germany 
40,000 persons die from alcohol consumption and 2,000 children are born with alcohol 
induced malformations.69 Therefore, a recommendation for alcohol consumption appears 
at present not sensible and possibly hazardous – although a recent observation from the 
ARIC-Study showed that people who spontaneously begin consuming alcohol in middle 
age rarely do so beyond recommended amounts. Those who begin drinking moderately 
experience a relatively prompt benefit of lower rates of cardiovascular disease morbidity 
with no change in mortality rates after 4 years.32

In nine nationally representative samples of U.S. adults, light and moderate alcohol 
consumption were inversely associated with CVD mortality, even when compared with 
lifetime abstainers, but consumption above recommended limits was not.52

The findings also support the safety of continued light alcohol consumption among 
adults who have been able to appropriately regulate the quantity, type, and timing of their 
alcohol use: thus the decision for alcohol consumption has to be individualized.

2.2.11.5  
 Soft Drinks

Soft drinks are an American development and represent an important nutritional problem 
worldwide but particularly in the USA. The problem has been analyzed in several studies. 
Sugar-sweetened soft drinks contribute 7.1% of total energy intake and represent the largest 
single food source of calories in the US diet. In children and adolescents beverages now 
even account for 10–15% of the calories consumed. For each extra can or glass of sugared 
beverage consumed per day, the likelihood of a child’s becoming obese increases by 60%.2

The regular consumption of soft drinks has been associated with overweight, the meta-
bolic syndrome, and Diabetes.

The rise of obesity and type 2 diabetes in the United States paralleled the increase in 
sugar-sweetened soft drink consumption.40

In the longitudinal observation of the Nurses’ Health Study women consuming one or 
more sugar-sweetened soft drinks or fruit punch per day had an almost twofold risk to 
develop a type 2 diabetes compared with those who consumed less than one of these bever-
ages per month.

Similarly regular consumption of sugar-sweetened beverages, i.e., one serving per 
month vs. two servings per day during 24 years of follow-up was associated with a 35% 
(CI 7–69%) higher risk of CHD in women, even after other unhealthful lifestyle or dietary 
factors are accounted for, whereas artificially sweetened beverages were not associated 
with CHD.19
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2.3  
 Concluding Remarks

Thus there is strong evidence supporting a protective cardiovascular effect for intake of veg-
etables, nuts, mono unsaturated fatty acids and Mediterranean diet as well as high-quality or 
a “prudent” dietary pattern. There is good evidence supporting a protective effect for intake 
of fish, Omega-3 fatty acids, whole grains, fruits, and fibers and a low dose of alcohol.

There is indirect evidence for the beneficial effect of a low ratio of saturated/monoun-
saturated fatty acids mostly through the evidence from the Mediterranean diet.

There are negative associations for a western dietary pattern, trans-fatty acids, and for 
foods (or drinks) with a high glycemic index or load.
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