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Lifecycle nutrition and cardiovascular health: the aged
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As the world’s population ages, cardiovascular health becomes increasing important. The ageing process
gradually leads to a decline in the structure and function of the cardiovascular system. Other factors associated
with ageing can hasten this decline, for instance, lifestyles that have become more sedentary. Additionally, the
prevalence of hypertension, dyslipidaemia and diabetes, major risk factors for cardiovascular disease increase
with age. Nutrition throughout the lifecycle can help prevent the development of these conditions and
appropriate food habits instigated later in life can improve the management of these conditions and their impact
on cardiovascular health.
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Introduction
The proportion of the world’s population over the age of
60 is growing in both developing and developed countries
(Table 1). This can be attributed, at least in part, to increases
in life expectancy and decreases in birth rates. The proportion of the ‘oldest old’ (those over 80 years) is also increasing rapidly. Cardiovascular disease (CVD), a major cause of
death and disability among the aged, can be delayed with
healthy lifestyles, especially physical activity and nutrition.1
For these reasons promoting cardiovascular health in the
elderly remains important and effective.
The duration and exposure to CVD risk factors over time
and/or certain periods in an individual’s lifecycle may also
influence cardiovascular health.2 For example, healthy ageing begins during gestation, as fetal undernutrition appears to
be a risk factor for the subsequent development of cardiovascular disease.3 In a prospective study of nearly 30 000 US
men aged 40–75 years, body mass index (BMI), waist-to-hip
ratio and weight gain since 21 years old were associated with
an increased risk of coronary heart disease (CHD).4
Factors influencing cardiovascular health
Cardiovascular structure and function
There are a number of age-related changes that occur to the
cardiovascular system. They include increases in cardiac
mass, left ventricular (LV) wall thickness and collagen deposition. Parts of the valvular structures thicken and increase in
circumference, the arterial wall contains more collagen and
there is an increase in intimal thickness. These structural
changes result in functional changes, such as a decrease in
heart rate at rest, a decrease in maximal heart rate during
exercise, a decrease in LV compliance and a decrease in vascular compliance.5 While these structural and functional
changes are attributed to the ageing process, they are further
accentuated with disease and disuse, factors that are potentially modifiable with appropriate lifestyle measures.

Social networks
Ageing adults are often more vulnerable to losing social networks as their children leave home, they retire from the work
place and they become less physically active. These changes
can adversely impact on health as social networks appear to
play a fundamental role in health and well-being.6,7 Japanese
men living in California have higher rates of heart disease
compared to Japanese men living in Japan. These differences
can be attributed to some extent on the differences in diet and
other lifestyle factors that exist between the two populations.
However, differences in rates of heart disease still occur
within the population of Japanese men living in California.
Differences in these rates of heart disease appear to relate, in
part, to differences in social networks and not just diet and
lifestyle. Higher rates of heart disease were found among
those men who had given up or lost the tight, social network
of their traditional culture after migrating.8
Frailty
Functional decline or frailty is a condition in which a person’s reserve capacity in a number of physiological systems has deteriorated to the point that the risk of disability
and death is increased with minor external stressors such as
infections.9 Ageing adults can ward off many aspects of
functional decline with regular physical activity, especially
strength training10 and by ensuring nutritional status is not
compromised.11
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Table 1. Projected proportion of the population aged 65 years and over, 1990–2025
Region

Year

≥ 65 years

Percentage of the population
≥ 75 years

≥ 80 years

Oceania

1990
2010
2025
1990
2010
2025

9.3
11.0
15.0
4.8
6.8
10.0

3.6
4.8
6.6
1.5
2.5
3.6

1.8
2.8
3.6
0.6
1.2
1.8

Asia*

*Data excludes countries of the former USSR. Table 1 adapted from World Technical Report Series 853.

Immune function
Immune function declines with age and this appears to be
associated with increased inflammatory activity in blood.12
In a cross-sectional study, the plasma concentrations of
tumour necrosis factor-alpha (TNF-α), a pro-inflammatory
cytokine, was higher in a cohort of elderly adults compared
with a group of young, healthy controls.12 Furthermore,
within the group of elderly subjects, those with the highest
concentrations of TNF-α were more likely to have had a clinical diagnosis of atherosclerosis compared with those who
had low to intermediate plasma concentrations of TNF-α,
even after controlling for confounding factors such as severe
health disorders and medications. In addition, TNF-α was
also weakly associated with triglycerides, low levels of highdensity lipoprotein/total cholesterol ratios, C-reactive protein
and leucocyte counts, which are all risk factors of atherogenesis and thromboembolic complications. Studies examining the effect of enhanced nutrition and regular physical
activity in the aged, have shown these lifestyle factors can
impact favourably on immune function.13,14
Oxidation
Of current interest in the aetiology of heart disease is
the accumulation of oxidation products in the body, and the
role of anti-oxidants in minimising this oxidative damage.
As it is modified low-density lipoprotein (LDL) and not
unmodified LDL, that is atherogenic, interest has focused
on anti-oxidants which inhibit LDL oxidation. There are
many anti-oxidants in addition to vitamin E, vitamin C and
carotenoids such as polyphenols. Tea, red wine and many
vegetables are rich in polyphenols. These polyphenols and
the polyphenols found in red wine may inhibit LDL oxidation. Diets enriched in polyphenols, including the red colour
components of certain foods, such as anthocyanidin, may
inhibit LDL oxidation.
A study examining the association between LDL oxidation and the consumption of red wine was carried out in 10
male volunteers. The volunteers were asked to drink vodka
for 14 days and then red wine for 14 days. All subjects
received a standard diet. Oxidation of LDL was measured
by the lag time method. A 10% longer lag time was observed after consumption of red wine, but there was no
difference in lag time after the consumption of vodka. This
and other studies of ours suggest that red wine intake rather
than alcohol per se inhibits LDL oxidation and may reduce
atherosclerosis.15
Perhaps dietary components, including Japanese green tea,
also rich in polyphenols, especially catechins, may protect

against LDL oxidation. To test this hypothesis, a group of
volunteers were asked to consume green tea. The LDL oxidation lag time was measured before consuming the tea and
at 1, 2, 4 and 6 h intervals after consuming the tea. Lag time
was significantly prolonged at 1 and 2 h after consuming
green tea. Serum polyphenol (epigallocatechin gallate and
epicatechin gallate) concentrations also significantly increased
during this time, suggesting that catechins in green tea are
absorbed in the intestine and enter the blood stream and
inhibit LDL oxidation.16
Only a few epidemiological studies exist that address
these issues. One example, the Zutphen elderly study, found
that when flavonoid intake was more than 19 mg/day, CHD
risk decreased by one-third compared to those with a lower
flavonoid consumption.17 It is also known that the consumption of black tea, onions and apples contributed to the outcome in this study.
Risk factors influencing CVD
Hypertension
Hypertension is more prevalent in older adults and is a
major risk factor in the development of CVD.18 This socalled age-related rise in blood pressure is due, at least in
part, to the accumulating effects of certain lifestyle factors.19 Dietary interventions have been successful in lowering blood pressure,20,21 as have interventions involving
exercise training.22,23
Lipids
In most western populations, adverse changes occur in lipid
profiles with advancing years.24 Dyslipidaemia has been
shown to be an effective predictor of CHD not only in the
middle-aged, but also in the elderly.24 The rate of CHD mortality is generally lower among the Japanese compared with
many other industrialised nations with ageing populations.25
Environmental factors appear likely to explain some of this
difference, such as the differences in the intake of saturated
fat and its impact on serum cholesterol concentrations.26 In a
longitudinal study (conducted in Japan), spanning a 28-year
period between 1958 and 1986, total serum cholesterol concentrations were found to increase as the subjects aged, but
the magnitude of these increases were similar in all generations during the same time period. Furthermore, at any given
age, total cholesterol concentrations were lower in subjects
born in the previous decade.27 The investigators suggest
changes in dietary patterns, especially in relation to the
intake of fat, have probably contributed to this upward trend
in total serum cholesterol concentrations.
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Other lifestyle factors may help to negate the unfavourable changes that occur in relation to lipid concentrations
with age. One study examining the difference in lipid concentrations between older, habitually active women (distance
runners) and their sedentary controls found two important
differences. First, the elevation in total cholesterol associated
with age was smaller in the runners compared with the
sedentary women. Second, the concentration of cholesterol
subfractions, LDL and high-density lipoprotein (HDL), contributing to this age-related rise in total cholesterol differed
between the two groups. Sedentary women had a higher LDL
cholesterol concentration, whereas the physically active
women had a higher concentration of the protective HDL
cholesterol.28
Diabetes
The prevalence of type II diabetes rises sharply with age and
is a major risk factor in CVD.29 Lifestyle interventions
involving diet and physical activity conducted in more than
110 000 men and women recruited from health care clinics
in China have shown such interventions are associated with
a significant reduction in the risk of developing diabetes.30
Smoking
Smoking is associated with both CHD and stroke, but this
habit usually declines in ageing adults.24 However, the prevalence of smoking differs among populations. In Japan for
instance, the rate of smoking is high (although it is now
declining).25 Despite the high rates of smoking among Japanese, the incidence of CHD remains relatively low.25 This
‘Japanese paradox’ may be influenced by other protective factors including dietary components such as Japanese green tea,
which is rich in polyphenols, especially catechins. In China,
cigarette smoking increased threefold between the 1950s and
1987 and the first national smoking survey conducted in 1984
found the percentage of males over the age of 15 who smoked
was similar to that in the USA during the 1950s.31 This trend
will have an adverse affect on cardiovascular health and
such effects will be more severe if the protective aspects of
traditional lifestyles (diets low in saturated fat and physical
activity) give way to more western habits.
Sex
Cardiovascular disease tends to affect women at an older
age.32 Some of this sex-related difference is probably because
of the potential benefits of oestrogen on lipid profiles, fibrinogen concentrations, blood pressure, arterial tone, blood
glucose and insulin resistance.33 However, lifestyle factors
are also likely to contribute to this sex difference such as
smoking.34 As women tend to outlive men, the problem of
CVD is going to grow in importance, and appropriate public
health programs encouraging healthy lifestyles need to be
actively promoted in this segment of the population.
Body composition
Obesity and abdominal fatness have both been shown to be
predictors of CHD.35 In older adults, obesity may be less of
a risk factor for CHD than in younger adults, at least in men.4
However, the distribution of bodyfat may be more important;
for example, in the Health Professionals Follow-up study,
abdominal fatness in older men was more strongly associated

with coronary disease than BMI. A similar relationship was
also found among a cohort of elderly men and women living
in Verona, Italy.36
Poor diet (reduced nutrient density, increased energy
density)
Energy intake usually declines with advancing years and this
has been largely attributed to a reduction in physical activity.37 Reductions in energy expenditure and energy intake
can impact adversely on CVD risk factors. Lower intakes of
energy are also associated with an increased risk of nutrient
deficiencies. Nutrient deficiencies in folate and vitamins B6
and B12 can lead to elevated levels of homocysteine. The
intake of anti-oxidants may also be reduced at a time when
anti-oxidant consumption may be of increasing importance.
The age-related decline in taste and smell may also lead to
less desirable food habits with the addition of salt and its
possible consequences on blood pressure.
Alcohol
Alcohol can have both a positive and negative effect on cardiovascular health. It can elevate blood pressure increasing the
risk of vascular damage and stroke, and it can contribute to
hypertriglyceridaemia.33 The protective effects of alcohol consumption relate to its potentially favourable impact on HDL
cholesterol, plasma fibrinogen and platelet aggregation.33
Homocysteine
Hyperhomocysteinemia is an independent risk factor for vascular disease.38,39 In the Framingham Study, nearly 30% of
the original cohort aged between 67 and 96 years had high
concentrations of homocysteine in their blood and in almost
two-thirds of these cases the nutrient status of folate and one
or more B vitamins was low.40
Fibrinogen
Plasma fibrinogen is a risk factor for CHD and stroke,41,42
and its concentration increases with age.43 The regular intake
of fish may attenuate the risk of fibrinogen in relation to
CVD, although the consumption of white fish has been
shown to be positively associated (albeit weakly) with elevated fibrinogen concentrations.43
Conclusion
Many lifestyle factors impact on cardiovascular health. Promoting desirable food habits, fostering social networks and
encouraging physical activity can help to maintain cardiovascular health and prevent the development of risk factors
important in CVD.
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