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Abstract. Cardiovascular diseases (CVDs) are the leading
cause of mortality worldwide. Coronary heart disease (CHD)
is the main cause of mortality in heart patients following
stroke, rheumatic heart disease and myocardial infarctions.
Approximately 80% of individuals succumb to CVDs, due to
poor living conditions in low and middle income families and
malnutrition. Infectious diseases, human immunodeficiency,
tuberculosis, malaria, high blood pressure or hypertension,
obesity and overweight, and nutritional disorders including
smoking, excessive alcohol consumption, high salt and sugar
intake, as well as other factors are responsible for CVDs and
CHDs in young as well as elderly individuals. The focus of
the present review are recent epidemiological aspects of CVD
and CHD as well as the usefulness of a Mediterranean diet for
heart patients and the prevention of heart diseases.
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1. Introduction

Chronic cardiovascular diseases (CVDs) are considered the
leading cause of mortality worldwide (1,2). Mortalities by
CVDs occur mainly due to coronary heart disease (CHD),
stroke, rheumatic heart, and myocardial infarction (MI).
Globally approximately 17.5 million individuals succumb
to various heart diseases. Approximately 80% of these
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deaths occur in low and middle income families and in poor
countries (3). It is estimated by WHO that approximately
20 million individuals are likely to succumb to CVDs in the
year 2015 (4). In addition, non-communicable diseases are to
account for over 75% of mortalities worldwide (1). Infectious
diseases, tuberculosis, and malaria followed by nutritional
disorders are the primary cause of such mortalities (5). CVDs
are also the largest contributor to global mortality of heart
patients (3,6). The epidemiology of heart diseases has been
described by many researchers in the literature. For the epide-
miological studies of heart diseases, a significant percentage of
CVD mortalities occur in younger individuals and children in
developing nations due to malnutrition, low income, poverty,
unemployment, excessive alcohol consumption, tobacco
smoking, car accidents, and other factors (5). Approximately
41% individuals die between the age of 35 and 64 years in
South Africa, 35% in India, 28% in Brazil, 12% in the USA,
and 9% in Portugal (7).

The median age of heart attack and first stroke and death
from ischemic heart disease (IHD) as well as acute myocardial
infarction (AMI) are very important (3). Hypertension, high
blood pressure (HBP), high blood cholesterol, obesity, diabetes,
reduced physical activity, psychological stress and other factors
are also responsible for CVDs. The historical trends in CV
mortality and tobacco use in North America increased between
1900 and 1990 (8). In the UK, a 38-year follow-up study of
men showed that baseline differences in tobacco use, HBP
pressure, and cholesterol were associated with a 10- to 15-year
shorter life expectancy (9). The rise in cigarette smoking in
young individuals indicates increased tobacco-related mortali-
ties in many countries (10). By the year 2030, WHO (2008)
projects that over 80% of tobacco-related deaths are to occur
in young people in developing countries. Currently, malnutri-
tion and obesity occur within the same population in many low
and middle income families (11,12). Malnutrition is common
in many low and middle income countries of Africa, Latin
America, and South Asia (7). Approximately 300 million
individuals suffer from obesity (13). The global prevalence of
overweight in children aged 5-17 years is 10%, varying from
under 2% in Sub-Saharan Africa to over 30% in the USA (14).
The epidemiological research of CVDs suggests that dietary
changes are associated with nutritional transition, specifically
the increasing consumption of energy-dense diets high in fats,
oils, sodium, and sugars, which contribute to an increase in
CVD incidence in low and middle income families (15).
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2. Mediterranean diet for heart patients

The kilo caloric intake from selected food groups in China,
India, Mexico, Egypt, and South Africa from 1980 to 1982
were compared to the kilo caloric intake in 2001 to 2003 using
data from the Food and Agriculture Organization of the United
Nations Statistical Database (FAOSTAT) (16). In China, total
LCD (low-calorie diet) increased from 2,327 to 2,940 kcal,
and meat consumption increased by over 246% from 1980 to
2003. There was also a significant increase in the intake of oils
in China, with three types of oils increasing over 100%: palm
0il (+640%), soybean oil (+635%), and vegetable oils (+259%).
On the positive side, the intake of fruits and vegetables also
increased by 600 and 367%, respectively (16). Between 1980
and 2003, there has been an increase in meat as well as greasy
food consumption in China, as well as increased use of tropical
oils (which is associated with high cholesterol and not healthy
for heart) in preparing food. Similarly, in India, Mexico, South
Africa and other nations the elevated kcal intake of palm
oil in the diets was reported (16). The causes of the decline
in CVDs in developed countries offer potential lessons for
achieving similar results in developing countries. The major
risk factors for CVDs have been reported for childhood and
adolescence (17-20). These include use of tobacco, diets and
physical activities, overweight and obesity, and adverse child-
hood experiences. Poor social life circumstances in childhood
have also been linked to CVDs later in life in different cohort
studies conducted in the USA and Europe (21,22).

A cohort study of 20,040 individuals was conducted
over 11 years to determine the risk of stroke incidence. Four
measures of health were examined: smoking, low physical
activity, low plasma vitamin C levels (used as a proxy for fruit
and vegetable intake), and not drinking alcohol in moderation
(abstaining from alcohol or consuming more than 14 drinks per
week) and the results indicated that one or more of the above-
mentioned risk factors alone or in combination with other risk
factors constituted a >2-fold increase in stroke incidence (23).
This is consistent with prior findings in large cohort studies
on men and women in the USA whereby a healthy diet and
lifestyle of not smoking, regular exercise, moderate alcohol
consumption, and not being overweight was associated with an
almost 80% lower risk of THD compared to having none of the
abovementioned healthy lifestyle components (24). The major
risk factors for CVD in young individuals or adults include
fats, abnormal blood lipids, tobacco smoking, alcohol, abdom-
inal obesity, psychosocial factors, hypertension, and diabetes.
There is strong evidence that, excessive salt and sodium intake
significantly increases CVD risk and that reduction in sodium
intake decreases incidence of CVDs (25). A high-salt intake
in diet increases blood pressure. In another study, three major
dietary patterns were identified: i) Oriental (high intake of tofu
and soya; ii) Western (high in fried foods, salty snacks, eggs,
and meat); and iii) prudent (high in fruits and vegetables). The
results showed the Western dietary pattern was associated
with an increased risk of CHD in animals and humans glob-
ally, whereas the prudent pattern with fruits and vegetables
was associated with a lower risk of heart diseases in children,
young and adult individuals (26).

Increased daily consumption of alcohol has been reported
as a great risk factor of CHD in individuals of all ages in low
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and middle income groups (27). The WHO estimates that the
harmful use of alcohol was responsible for 3.8% deaths and
4.5% of the global burden of heart diseases in 2004 (3). In
the past few decades, consumption of alcohol has increased in
countries undergoing nutritional transition, such as India and
China, and Russia, where it contributes significantly to overall
mortality among men (WHO Expert Committee, 2007) (2).
Excessive alcohol intake is associated with increased risk for
hypertension, stroke, coronary artery disease, and other forms
of CVDs; however, evidence conducted in various populations
suggests that light to moderate intake of alcohol may reduce
the risk of CHD (2). The relationship between one drink per
day for women and no more than two drinks per day for men
constitute moderate drinking for health of heart (28). Physical
exercise is also important for the health of heart as WHO and
the Food and Agriculture Organization (FAO) suggest the
importance of physical activity as a key determinant of obesity,
CVD, and diabetes (29). Obesity or overweight issues, reported
from developed and developing countries are considered risks
of CVDs (30). Malnutrition remains highly prevalent compared
to overweight and obesity, especially among women and chil-
dren (31). The intake of cereals is also important in China,
where 58% of total calorie intake is consumed compared to
meat, 13%, and cooking oils, 17% (32). The national data from
the Office of National Statistics indicates that cereals and
related products account for 31% of calories with other major
categories including meat, 15%; milk and related products,
19%; and beverages, 10% (33).

In a study on HBP it was found that approximately 54% of
individuals experience stroke, 47% IHD, 75% hypertensive
disease and 25% other CVDs that were attributable to hyper-
tension. Approximately 7.6 million individuals succumb
to hypertension, with 13.5% of the total number of annual
global deaths being attributable to HBP (34). It is estimated
that the current age-standardized prevalence rate of hyperten-
sion is 17.7%, which amounts to approximately 177 million
individuals, while 20% of individuals in China may succumb
to HBP due to a high intake of salt (35,36). The Framingham
study showed a connection between hypercholesterolemia
and increased risk of CHD in 1960 with the finding that lower
levels of high-density lipoprotein (HDL) cholesterol as well as
elevated levels of low-density lipoprotein (LDL) cholesterol
were associated with increased risk of CHD (37,38). Elevated
triglycerides levels also increase the risk of CVD (39,40).
The results of several randomized controlled trial studies
have shown that the reduction of LDL cholesterol, both in
primary and secondary prevention, is associated with a lower
incidence of CHDs (41-43). The INTERHEART study found
that abnormal blood lipids were the most important risk factor
for MI, by odds ratio in all global regions (44). Elevated
cholesterol levels were the third leading risk factor for the
worldwide mortality of young and elderly individuals, after
hypertension and smoking (45).

The risk of CVD associated with diabetes is even greater
in women and younger individuals. Having diabetes may be
equivalent to aging by at least 15 years with regard to the
clinical manifestations of CVD (46,47). Diabetes is associated
with serious health consequences and is a major risk factor for
CHD and stroke. Depression and depressive symptoms are also
associated with behaviors that increase CVD risk (48). Anxiety,
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anger, hostility, chronic and acute stress, and lack of social
support are factors associated with increased CVD morbidity
and mortality. The acute stress from traumatic injury, death
of a relative, earthquakes, terrorist attacks or other factors
have been associated with significant temporal increases in
the incidence of MI in young or adults (49). Research has also
shown that air pollution and respiratory problems have adverse
health outcomes associated with lung-heart or cardiovascular
effects (50). The burning of coal and wood used for cooking
is also a significant contributor of air pollution in developing
countries. Excessive smoke inhalation may cause cancer and
heart attacks in humans. The epidemiological studies of heart
diseases have also shown that long-term exposure to smoke
can increase the risk of CVD (51).

3. Epidemiological studies

Molecular genetics and advanced statistical methods, used for
the study of heart diseases and proteomics methods can lead
to potential biomarkers that can identify risk of CVDs, which
in turn, can improve the prediction of acute cardiovascular
events (52). Pharmacogenetics can be useful in the develop-
ment of more effective medications, and the management of
CVD in children, young and adult population. Rheumatic heart
disease (RHD), Chagas disease, and infectious pericarditis
and cardiomyopathies continue to cause a substantial burden
of disease and death in some low and middle income coun-
tries (53). A better epidemiological understanding of infectious
forms of CVD in developing countries, and efforts to improve
health care are needed to prevent and treat these diseases.
Infectious diseases such as HIV/AIDS, and tuberculosis (TB),
and other diseases such as malaria, typhoid and diabetes are
also important for their association with CVD (53). In order to
study CVDs in the developing and developed nations, efficient
epidemiological programs should be designed.

Epidemiological studies of CHD have been described (54)
for preventive cardiology. CVDs cause approximately
one-third of mortalities worldwide (55). CHD accounts for
the maximum proportion of CVDs for which risk factors
are hypertension, smoking, diabetes, high cholesterol, higher
level of LDL, obesity and overweight causing death of heart
patients. Assessment of short- or long-term risk prediction
algorithms is useful to identify patients that can benefit
most from risk factor interventions. The evaluation of new
risk factors and screening for subclinical atherosclerosis are
imperative in the identification of individuals that are at the
highest risk of CVD. The prevention of CHDs must focus
on identifying and managing risk factors in individual cases
as well as the population through primordial, primary, and
secondary prevention. Epidemiological studies have provided
a hypothesis based on clinical trials for CHD and the efficacy
of risk-factor interventions, which are the basis of prevention
of heart diseases (55). Further investigations on screening and
intervention strategies is important to determine the effect on
the prevention of CHDs and CVDs.

Recent advances in the epidemiology, pathogenesis and
prognosis of acute heart failure and cardiomyopathy have
been described from Africa (56). A large prospective registry
showed that acute decompensated heart failure is caused by
hypertension, cardiomyopathy and RHD in 90% of cases. This
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is a pattern that is in contrast with the dominance of coronary
artery disease in North America and Europe (56). Acute heart
failure is a disease of young individuals with a mean age of
52 years and occurs equally in men and women. This observation
was associated with high mortality at 6 months (approxi-
mately 18%), but was similar to that observed in non-African
heart failure registries, suggesting that heart failure was a dire
prognosis globally, regardless of the aetiology. Investigations
into the molecular genetics of dilated cardiomyopathy, hyper-
trophic cardiomyopathy and arrhythmogenic right ventricular
cardiomyopathy in populations in Africa are consistent with
observations elsewhere (56). In addition, the study of genotype-
phenotype correlations in a large number of cardiomyopathy
individuals is due to the same mutation (56). Thus the use of
proven treatments, and the control of hypertension in various
populations should be increased.

3. Mediterranean diet for heart patients

The American Heart Association (AHA) has recommended
following a Mediterranean diet for heart patients (57), in which
more fruits and vegetables are included. At least 16 countries
border the Mediterranean Sea and their diets vary among
these countries. There are numerous differences in culture,
ethnic background, religion, economy and agricultural
production that result in a difference in Mediterranean diets.
The common Mediterranean dietary pattern has these char-
acteristics: high consumption of fruits, vegetables, bread and
other cereals, potatoes, beans, nuts and seeds, olive oil which
is an important source of monounsaturated fats, dairy prod-
ucts, fish and poultry consumed in low to moderate amounts,
and a modest amount of red meat (57). In such a diet, eggs
are consumed 0-4 times a week and wine in low-to-moderate
amounts. Individuals who adhere to an average Mediterranean
diet usually eat less saturated fats than those who consume
an average American diet. Saturated fat consumption is well
within dietary guidelines. It is known that over 50% of fat calo-
ries in a Mediterranean diet are derived from monounsaturated
fats, mainly from olive oil. Monounsaturated fats do not raise
the level of blood cholesterol in the same way as saturated fat.
The incidence of heart disease in Mediterranean countries is
lower than that in the United States, as are mortality rates.
Diet as well as lifestyle factors, such as more physical activity
and extended social support systems may also be important
in heart diseases. In recent advances in preventive cardiology
and lifestyle medicine, public policy approaches to the preven-
tion of heart disease and stroke have been described (58).
The global epidemiology of heart disease and stroke in the
20th century showed marked variations in cause-specific
mortality rates between developed and developing countries
due to trends of social and political origins of cardiovascular
risk. Thus, governments and the private sectors are attempting
to educate the public and coordinate public efforts to retard the
global epidemic of heart disease and stroke (59). The Osaka
Declaration has emphasized factors for the health sector that
serve as impediments to heart health (60).

Success in the treatment of heart diseases and conditions
of MI, valvular heart disease, and arrhythmias has improved
patient survival. In the elderly, congestive heart failure is
the leading cause for admission to hospitals in the United
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States, which is extremely expensive for health care (61).
African-Americans, aged 45-65 years, have a 70% higher
rate of heart failure as shown in the Census Bureau and the
Centers for Disease Control and Prevention, with a mortality
rate 2.5-fold higher than that of the Caucasian population. The
Hispanic/Latino population has a higher incidence of heart
failure than the Caucasian non-Hispanic population. However,
more population-based studies are needed to estimate the
prevalence of heart failure in the Hispanic population (62).

Useful sites for heart disease research include: The
American College of Cardiology (http://www.acc.org/), for
up to date heart failure patient's information (http://www.
uptodate.com/home); National Library of Medicine, (https://
www.nlm.nih.gov/); National Heart, Lung, and Blood Institute
(http:/www.nhlbi.nih.gov/); European Society of Cardiology
(http://www.escardio.org/); and Heart Failure Online, http://
www.heartfailure.org/.

Recent investigations on CVDs in Europe for 2014 have
shown that, epidemiological aspects have been updated (63).
CVDs and in particular CHD and stroke have been previously
demonstrated in European countries (63). CVDs cause more
deaths among Europeans than other countries, and cause more
than twice as many deaths as cancer. It has also been reported
that for some Eastern European countries, including Russia and
the Ukraine, the mortality rate for CHD in 55- to 60-year-old
individuals is greater than the equivalent rate in France. The
epidemiology of CVD in the UK in 2014 was described with
regard to mortality, prevalence and treatment costs (64). In the
year 2012, CVD was the most common cause of mortality in
the UK for women at 28% of all female deaths, but not for
men, whereas cancer is currently the most common cause of
mortality at 32% of all male deaths. Mortality from CVD varies
widely throughout the UK, with the highest age-standardized
CVD death rates in Scotland (347/100,000) and the North of
England (320/100,000 in the North West). The prevalence of
CHDs is also highest in the North of England (4.5% in the
North East) and Scotland (4.3%). Approximately 3 times more
men have had an MI as compared to women. Thus, primary
and secondary prevention measures are important to reduce
the burden of CVD and inequalities in CVD mortality rate
and prevalence. The epidemiology of heart failure has been
reported and it has been suggested that CHD is prevalent (65).
The excessive use of tobacco smoking, alcohol consumption
and other factors are also responsible for heart diseases.

Conclusion

The present review focused on recent epidemiological aspects
of CVD and CHD as well as the benefits of a Mediterranean
diet for heart patients and its usefulness in preventing cardio-
vascular disease. In general, there are several risk factors
such as high blood cholesterol, high blood pressure, obesity
and family history that are associated with CVD and CHD.
Some of these factors can be controlled by a good diet.
Results obtained from several studies support the positive
effects of the Mediterranean diet for the primary preven-
tion of cardiovascular disease. The Mediterranean diet is
characterized by a high intake of olive oil, fruit, vegetables,
and cereals; a moderate intake of fish and poultry, and a low
intake of dairy products, red meat, processed meats, and
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sweets, as well as wine in moderation, consumed with meals.
Future studies may shed more light on the notable effects of
the Mediterranean diet on the prevention of cardiovascular
disease.
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