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ABSTRACT

Cardiovascular disease, obesity, and type 2 diabetes are rapidly increasing worldwide
(WHQ, 2003). From a public health perspective, the concern is not only about the sudden in-
creased rate of changes in the pattern of these diseases, but also the way they have started
to appear earlier in life (Gortmaker et al, 1993). Furthermore, the shift seems to be much
greater in countries of economic transition. In addition, with the change in the population
profile and the increased number of elderly, the burden of cardiovascular disease and dia-
betes would be much greater in the years to come. Hence experts advocate the importance
of applying a life course approach to the prevention and control of these diseases (Popkin,
2002 and WHO & FAQ, 2003). Nutrition and physical activity are considered as well estab-
lished major markers for prevention and management of cardiovascular disease, obesity
and type 2 diabetes.

This paper focuses on the role of nutrition in relation to the emerging evidence such
as inflammation, clotting, oxidative stress, the metabolic syndrome and the experiences
of early life in the aetiology of cardiovascular disease. In addition, it will look at the physi-
ological and psychological aspects of exercise in prevention and management of obesity and
metabolic syndrome.

Finally, using the current evidence, this paper highlights the best current strategy for
prevention and management of cardiovascular disease by examining the opportunities and
challenges for implementing ,,population based” versus ,high risk group” intervention pro-
grammes in relation to cardiovascular disease, obesity and type 2 diabetes.
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INTRODUCTION

Cardiovascular disease is multi-factorial (WHO 2003). The role of nutrition and exercise on
those potentially reversible factors such as obesity particularly increased central body fat, physical
inactivity, hypertension, hyperlipidaemia, hyperglycaemia, and type 2 diabetes are well known
(Hubert, 1983; Dattilo, 1992; Anderson, 1998; Hu, 2000; WHO, 2000; NAO 2001; WHO & FAQ, 2003
and Mann, 2005, Parikh et al, 2005).

While reviewing the role of food and nutrients, this paper concentrates on some of the emerg-
ing evidence on protective and risk factors for Coronary heart disease by revisiting the role of
dietary fat, complex carbohydrate and glycymic index, fruit and vegetables, and the synergetic
impacts of different nutrients in the food basket. The role of physical activity in heart health will
focus on its impact on body weight, fat profile, blood pressure and psychological well being.
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DIETARY FAT

Data from a number of epidemiological and experimental studies has well established the role
of saturated dietary fat in increasing the risk of CHD through influencing low density lipoprotein and
elevating cholesterol level. Poly and mono-unsaturated fat on the other hand are known to increase
high density lipoprotein, and lower cholesterol level (Mann 2005). High density lipoprotein (HDL)-
cholesterol which is considered to be protective to heart health, are found in greater quantity in
women particularly during pre menopausal stage, physically active people and non obese.

Recent evidence suggest that based on the quantity and type of consumption, both saturated
and polyunsaturated fatty acids can have an impact on other lipoprotein fractions (Stanner 2005).
For example, high intakes of saturated fatty acids appear to be linked with an increase in High
Density Lipoprotein (HDL), although the degree of this influence is much less pronounced than
the increase in LDL. Also not all saturated fatty acids have the same impacts on lipid profile and
increase LDL, for example in metabolic studies stearic acid did not show a cholesterol-raising ef-
fect compared with oleic acid. Among the cholesterol-raising saturated fatty acids, myristic acid
is believed to be more potent than lauric acid or palmitic acid, although the data are not entirely
consistent. Also, as Hu and colleagues (2001) very rightly arque, in a typical diet it is difficult to
separate the impact of these individual fatty acids, as they tend to be concentrated on the same
food sources such as beef and dietary products, so the collective effect rather than the individual
impact of saturated fatty acids should be considered.

Similarly despite the protective effect of n-6 polyunsaturated essential fatty acids in reducing
the LDL, high intake of n-6 PUFA (>10% total energy level) could reduce HDL as well as LDL.

The emerging evidence also suggests that changes in the fat composition of the diet not
only influence the lipoprotein cholesterol, but also influence other physiological mechanism such
as anti inflammatory, antiarrhythmic and antithrombotic effects. For example, increase in the
consumption of PUFA in the last two decades, as a result of public awareness about impact of
saturated fat on heart disease, resulted in higher consumption of vegetable oil and spread. The
changes in the pattern of fat intake not only influenced ratio of n-6 to n3 PUFA, but also raised the
following concerns:

a) poly-unsaturates compared to mono-unsaturates are more easily oxidized both during
cooking, and food processing, as well as in the body, which has implication for protein and DNA
damage, and effects heart through oxidative stress.

b) Trans Fatty Acids which are created through partial hydrogenation of poly-unsaturated fatty
acids (PUFA) are even more atherogenic than Saturated Fatty Acids (SFAs), as it changes the
plasma lipid profile by elevating LDL-cholesterol similar to SFAs, decreasing HDL-cholesterol, and
increasing lipoprotein (a). The Low-density lipoproteins appear to be atherogenic especially when
the constituent lipid is oxidised (Stanner, 2005). Most Trans Fatty Acids from the diet derives from
hard margarine, baked food, and deep fried fast food, and the main reason for partial hydrogena-
tion of Poly-unsaturated fatty acids in food industry is to increase the life shelf of PUFS.

In addition, evidence from a number of epidemiological, and human intervention trials sug-
gest that an increase in the ratio of n-6 PUFA to n-3 PUFA may have an adverse health outcome
through decreased insulin sensitivity, and increased inflammatory mediators, which in turn may be
associated with cardiovascular disease, diabetes and chronic inflammatory disorders (Giugliano,
et al, 2006). Consumption of fish oil, oily fish, seeds and nuts especially walnuts and butternuts
increases the omega 3 poly-unsaturated fatty acid in the diet and maintains the healthy balance
of n6-PUFS to n-3 PUF (Food Standard Agency, 2005). It is recommended that the ratio should not
exceed 6:1 and the optimal ration should be 2:1

However, despite consistency of evidence in relation to lipoprotein response to manipulation
of dietary fatty acids, Mann (2005) suggests that there is considerable individual variation which
can not be explained by variation in the compliance of the dietary advice alone, hence the sugges-
tion that the extent of the response to diet is influenced by many different genes.

Furthermore the ,French Paradox” and some prospective studies within Greek population
(Psaltopoulou, 2004, and Trichopoulou, 2005) did not indicate increased risk of developing CHD
despite high consumption of saturated fatty acids, nor demonstrate the protective role of n-6 poly-
unsaturated fatty acid. This was suggested to be due to the synergetic effects of other protective
factors including high consumption of fruit and vegetables, and red wine with meal, as well other
psychosocial factors.
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The above evidence therefore suggests that the influence of dietary fatty acids on lipid pro-
file is complex; hence the importance of considering not only the type, amount, and the ratio of
dietary fat consumed, but also the intake of other food and nutrients, genetic, socio-cultural and
environmental and genetic factors. This approach has been advocated by Ashwell (2005) in her
round table model of dietary and obesity factors in the prevention of coronary heart disease. Ash-
well’s model illustrates the combined role that genetics, and many environmental factors namely
diet, obesity, activity and stress play on pathological and physiological risk factors such as adverse
blood pressure, homocysteine, lipid oxidation, endothelial function, intravascular infection and
inflammation, atherogenic lipid profile, insulin resistance, a pro-coagulant state, platelet aggrega-
tion and arrhythmia.

FRUIT AND VEGETABLES

The protective role of fruit and vegetables has been demonstrated through a number of epide-
miological, observational studies and randomised control trials (Eichholzer et al, 20017). It is now
believed that their beneficial effects are mediated through a number of different mechanisms and
some of them still unknown and requires further knowledge in this field.

One of their main roles is through dietary antioxidants namely carotene, vitamin C, and E
which neutralises free radicals that are capable of causing damage to cells. It is worth noting
that data from experimental results indicate the protective effects of dietary antioxidants rather
than vitamin supplements. Results from intervention trials, and observational studies on vitamin
supplement is in consistent; in fact inverse relationship with vitamin E supplement in smokers has
been demonstrated. This reinforces the synergetic effects of other components in fruits and veg-
etables. For example flavonoids found in onions, citrus fruits, apples, berries, cabbage, red grapes
and broccoli are believed to reduce coronary heart disease risk by preventing the oxidation of LDL,
reducing clotting, and improving coronary vasodilatation. More recently evidence suggests that
lycopene, which is a key component of tomatoes; both fresh & processed, appears to be a potent
antioxidant and a cancer growth inhibitor (Rao, 2002). Folate found in green leafy vegetables and
citrus fruits and to a lesser extent vitamin B2, B6 and B12 are thought to reduce plasma levels of
Homocysteine, an amino acid linked with atherosclerotic disease of coronary, cerebral and periph-
eral vessels (Ward M, 2001).

In addition, fruit and vegetables increase the level of potassium which results changes in the
ratio of sodium to potassium. Through this mechanism, fruit and vegetables have protective ef-
fects on blood pressure and cardiovascular disease. Furthermore, it is possible that fruit and veg-
etable have other nutrient components which have not yet been identified (Mann, 2005).

CARBOHYDRATE AND GLYCIM INDEX

The role of complex carbohydrate, high fiber diet, and in particular the ratio of soluble to
insoluble fibre on lipid profile has long been known. Recent evidence, however, suggests that
interpretation of the protective role of whole grains due to high fibre contents may be an over-
simplification (Jacobs et al, 2000), as refined grain foods consumed in large quantity could also
increase fiber intake. Jacobs and colleagues (2000), suggest differentiation should therefore be
made between nutrient-rich whole grain and plant based foods; lequmes, fruit and vegetable and
those that are nutrient-poor, due to refining or other processing. Apart from fibre, other biochemi-
cals found in whole grains and plant based foods such as; minerals, vitamins, phenolic compounds
and phytoestrogens have additional protective factors (Slavin, et al, 1997). This argument does
not suggest that dietary fibre itself is not important in heart health as they do play a role in modu-
lating the glycemic index (Gl), and lowering serum cholesterol. It only reinforces once again the
synergetic impacts of other nutrients within food basket. The glycemic index (Gl) is a measure of
the blood glucose response to intake of a particular carbohydrate. It offers the potential to rank
carbohydrate based of their specific physiological effect on rise and fall of blood glucose concentra-
tion. The lower the Gl leads to a slower release of blood glucose level. Since hyperglycaemia is a
well known risk factor, Low Gl food therefore, has a potential for health improvement particularly
in relation to insulin resistance, and type 2 diabetes.

Furthermore, recent data from Hu and colleagues (2006) indicate that long term ,,consumption
of high-glycemic index foods may lead to chronically high oxidative stress. A low-Gl diet, but not a
low-carbohydrate diet, appears to be beneficial in reducing oxidative stress”.
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Although the current evidence from intervention studies on the role of a diet low in Gl versus
high in Gl in managing weight loss is not convincing, Pawlak, and colleagues (2002) propose that
obese patients should be counselled to follow a low glycemic index diet. The reasons for this sug-
gestion, in addition to high fibre content of most low Gl food, may be due to consideration of other
beneficial effects of low Gl food such as its slow release of insulin and impact on blood glucose
concentration, lower oxidative stress which could prevent endothelial damage and activation of
coaqulation (Lefebvre, 1998). Concerns have been expressed about inconsistency of Gl food in
classification, a better and consistent classification of Gl food, is therefore highly recommended.

NUTRITION EXPERIENCE IN EARLY LIFE

The Barker hypothesis of the fetal origins of degenerative disease has now been extensively
researched and proved. It is now believed that the onset of adult chronic disease including blood
pressure, type 2 diabetes, insulin resistance, and cardiovascular disease is linked with low birth
weights (Barker and Osmond, 1986). Substantial amounts of data suggest that children who are
born with low birth weight but become obese in the first year of life run more risk of develop-
ing chronic degenerative diseases (Barker et al, 1989, 2002, Fall et alqg 1995a). These findings
strongly indicate that prevention should start even before the child is born, and therefore in order
to improve the nation’s health attention should be focused on nutritional status on women during
preconception and conception stage.

EXERCISE

Exercise plays a major role in the prevention and management of cardiovascular disease
through its impact both on physiological and psychological state. Its main physiological influences
are on body weight, and body fat. Physical activity promotes fat loss; it has an impact both on the
amount of body fat, and fat distribution, whilst preserves or increases lean mass. Higher body lean
mass increases energy expenditure and hence contributes to the prevention and management of
obesity. A change in the fat distribution reduces central body fat, which could improve insulin re-
sistance, and prevent type 2 diabetes. In addition exercise has a positive impact on blood pressure
and lipid profile through decreasing systolic and diastolic blood pressure, increasing HDL-choles-
terol, decreasing LDL Cholesterol and triglycerides (DoH 2004a, Stanner, 2005).

Furthermore, regular exercise has psychological benefits and could improve mood state, self
esteem, confidence, and prevent depression, anxiety, and stress level (Scully et al, 1998, Hassmen
et al, 2000, and Stanner, 2005). The psychological well being from regular exercise could also
have an impact on preventing binge drinking, comfort eating, and obesity, as well as promoting
stress management. This evidence once again reinforces the combined physiological and psycho-
logical impact of exercise on dietary pattern, obesity, in particular central obesity which in turn
could prevent and reduce metabolic syndrome, and cardiovascular disease. The current recom-
mendation for adults is at least half an hour of moderate intensity activity on five or more days per
week. For children and young people it is recommended at least one hour of moderate intensity
physical activity each day (DoH, 2004a).

CURRENT STRATEGY FOR PREVENTION AND MANAGEMENT OF CARDIOVASCULAR DISEASE

In conclusion, evidence from current literature based on epidemiological and observational
data, metabolic studies, and randomised control trials suggest that a combination of; smoking
cessation, prevention of central obesity, a diet rich in fish, whole grains food, lequmes, seeds and
nuts, fruit and vegetables, frequent moderate exercise, and the avoidance of stress are still the
best current strategy to combat against cardiovascular disease.

Although high risk population groups need special attention, the focus should be on population
based intervention programme. This could only be achieved through an integrated approach by
those responsible for healthcare, education, transport, sport and recreation, and the production,
retailing, labelling & marketing of food (DoH, 2000a).

For encouraging the uptake of exercise, wide ranging and affordable sports and leisure op-
portunities at local neighbourhood level and reliable public transport should be available (DoH,
2004 b). Investment has to be made in physical education in school, provision of more sport facili-
ties as well as protection of schools’ playing fields. Creating a safer environment would encourage
outdoor activities especially for young people.
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In addition, availability of affordable healthy food, healthier and ethical food production, bet-
ter food labelling and ethical food marketing, and developing cooking skills especially amongst
young people and school children are some examples of the combined efforts on prevention and
management of cardiovascular disease through food, nutrition, and physical activity
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