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Introduction
Obesity was often omitted from the list of classical major
risk factors for cardiovascular disease (CVD). This reflects
the fact that its association with other major risk factors has
tended to relegate it to the status of a dependent, rather than
an independent risk factor during statistical analysis. It is
now appreciated that obesity, particularly visceral obesity, is
the common aetiological cause of a high proportion of sev-
eral major risk factors including hypertension, dyslipidaemia
and type II diabetes. This explains why visceral obesity fails
to achieve independent risk factor status, but nevertheless
offers a simple and powerful tool for the recognition of indi-
viduals and populations with an increased risk of CVD.

In the Asia–Pacific region, the increase in the prevalence
of obesity has been associated with an increase in the inci-
dence of type 2 diabetes and CVD. These problems have
occurred despite the fact that the severity of the obesity
remains relatively low by world standards.1 This has led some
to question whether a more stringent definition of obesity
needs to be applied to some populations.2 By contrast, a more
lenient definition has been recommended for other groups.3

This emphasizes the diversity that exists within the Asia–
Pacific region. The important points are that the upward trend
in the prevalence in obesity is very widespread, that it is
unabated, and that the social factors responsible for the trend
are likely to prevail or intensify in the foreseeable future. The
full potential of the problem has not yet been realized,
because there is a large proportion of the population that has
yet to be fully exposed to these influences. Furthermore, the
strategies to combat obesity have met with only limited suc-
cess, while the interventions to cope with the resultant CVD
risk factors and other consequences are complicated and
expensive. This review examines the relationship between
visceral obesity and CVD with regard to the special consider-
ations that may apply to the Asia–Pacific region.

Visceral obesity and CVD
One of the fundamental principles of CVD is that its aetiol-
ogy is multifactorial. This has led to the concept that there
are ‘many paths’ to CVD, and it is conceivable that these
may differ according to time and place. While many western
countries have successfully reduced smoking and saturated
fat consumption, the rate of visceral obesity and type 2 dia-
betes has escalated. These opposing trends tend to obscure
the impact of obesity on CVD in western countries. Further-
more, major epidemiological studies may not be of sufficient
duration to confirm the relationship between CVD incidence
and change in the level of major risk factors.4

The Asia–Pacific region has also experienced an increase
in visceral obesity, but it is occurring from a lower base.1 Its
effect on CVD has not been offset by reductions in smoking
or saturated fat consumption. The coronary heart disease
(CHD) mortality rate has risen and stigmata of visceral obe-
sity such as diabetes or low high-density lipoprotein (HDL)
cholesterol are extremely prevalent amongst CHD patients.5,6

In the ASPAC study, obesity was not as prevalent as one
might have expected, but the cut-off was based on western
definitions at a body mass index (BMI) level of 30 kg/m2. It
is also interesting to note that the presence or absence of obe-
sity was not recorded in the hospital notes in over 50% 
of cases. This suggests that obesity is not considered to be of
major clinical importance.

The data concerning stroke differs in that the incidence of
stroke in the Asia–Pacific region shows evidence of an earlier
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decline.5,7 This may reflect the availability of antihyperten-
sive and lipid-lowering treatment.7 However, the persisting
prevalence of obesity and the increasing prevalence of dia-
betes seen in Singapore at this time probably blunted the
improvement. The important point is that obesity and dia-
betes remain extremely powerful risk factors for ischaemic
stroke. Peripheral vascular disease appears to maintain its
association with CHD and diabetes in Asia–Pacific coun-
tries.8,9 Returning to the theme of ‘many paths to CVD’, it
may be concluded that the qualitative relationships between
risk factors and all forms of CVD are maintained in the
Asia–Pacific region. The quantitative importance of individ-
ual risk factors may vary, and it is likely that obesity plays a
relatively major role in these countries.

Genetic and developmental differences in visceral
obesity and its consequences
If obesity is a relatively greater problem in the Asia–Pacific
region, the question arises as to the basis for this difference.
It is difficult to know how to judge this issue, but evidence
suggesting a greater incidence of CHD among people from
the Indian subcontinent raises the possibility of a genetic
basis. Comparative studies in Singapore have documented a
more adverse risk factor profile associated with a greater
waist-to-hip ratio among Indian inhabitants compared to
Malays and Chinese.10 Although no environmental explana-
tion could be identified, it would be very difficult to control
for cultural differences between these groups. For example,
a tendency towards higher homocysteine levels has also been
noted in Indian populations, but this may be attributable to a
higher rate of vegetarianism.11,12 The concept of a ‘thrifty
gene’ is often invoked to explain why some populations may
be prone to store excess energy as visceral fat. Visceral fat is
more metabolically active and responds to catecholamine
levels to provide fatty acids as a fuel substrate when food is
unavailable. If these fatty acids are chronically underutilised,
they will lead to insulin resistance by the mechanisms de-
scribed in the Randle cycle. They will also provide a sub-
strate for hepatic lipoprotein production. This will increase
the concentration of triglyceride-rich lipoproteins, leading to
lipid exchange processes that modify HDL and low-density
lipoprotein (LDL) particles, making the lipid profile more
atherogenic. Visceral obesity also contributes to hypertension,
and may play a prominent role in non-classical risk factors,
such as obstructive sleep apnoea, which is very prevalent in
some Pacific nations.

While a genetic explanation is appealing, it is possibly
oversimplistic. The theory is most plausible among groups
that have lived as hunter–gatherers until very recently. This
is consistent with the severe problems of visceral obesity,
diabetes and CVD found in Australian Aboriginals. It has
even been suggested that it could be the result of genetic
selection during the long sea voyages that led to the popula-
tion of the Pacific Islands.12 However, insulin resistance also
affects populations that have a long history of a stable agrar-
ian way of life.

An alternative hypothesis is that there are developmental
factors that dictate the risk of visceral obesity and insulin
resistance. It will be very difficult to prove this hypothesis,
but one point in its favour is the observation that the burden
seems to fall most heavily on the first generation to experience

the transition from tenuous macronutrient availability to
macronutrient excess. The so-called ‘Barker hypothesis’
attributes the development of visceral obesity and insulin
resistance in adulthood to placental insufficiency.13 This
assumes some sort of adjustment of homeostatic mecha-
nisms during early development. There is some limited evi-
dence available to support such a concept.14 This could
explain the observation that the burden falls on a particular
generation, because the adjustment would be appropriate for
generations that were to face an equally tenuous energy
intake. However, it would be inappropriate for a generation
that was not going to suffer occasional episodes of negative
energy balance. Once energy intake had been assured, the
early developmental adjustment of homeostasis would not be
activated. This hypothesis is consistent with less severe
levels of episodic food shortage, such as may occur in agrar-
ian societies, but all theories about the underlying aetiology
remain a matter of speculation at this stage.

Visceral obesity in the Asia–Pacific region: special
considerations
In view of the pivotal role that visceral obesity plays in the
Asia–Pacific region, there is an obvious need for attention to
appropriate nutrition, with particular emphasis on the avoid-
ance of excessive energy intake. This must be accompanied
by measures to preserve physical activity in the face of
increasing levels of automation. Appropriate strategies, which
highlight the role of Food Based Dietary Guidelines, are dealt
with in the summary. They need to be supported by other risk
factor strategies that also have an impact on visceral obesity
and its metabolic consequences. Some major risk factors may
require special attention in the Asia–Pacific setting.

An example is provided by smoking, which is very pre-
valent in male CHD patients, particularly in Japan, Korea,
Taiwan, Singapore and Malaysia, all of which have smoking
rates over 50%.15 It might be argued that a reduction in
smoking could exacerbate visceral obesity. There is evidence
to the contrary,16 but even if this was not the case, the quan-
titative importance of smoking as a risk factor could not be
overlooked. Smoking may also indirectly affect other nutri-
tional issues. If intrauterine development is a risk factor for
visceral obesity and insulin resistance, the avoidance of
smoking in women during gestation must be emphasised.
The provision of adequate nutrition during conception, ges-
tation and lactation, which is desirable from many other
points of view, also becomes an issue in cardiovascular
prevention. Another nutritional issue worthy of special con-
sideration is the use of alcohol. The favourable effects of
alcohol on the lipoprotein profile are well recognized, and
they remain evident in studies from the region.17 Neverthe-
less, the energy content of alcohol may pose a problem in
individuals who are at risk of visceral obesity.

Conclusions
The Asia–Pacific region may not have the greatest severity or
the highest incidence of visceral obesity by international stan-
dards. Nevertheless, visceral obesity seems to play a dispro-
portionately large role in the epidemic of CVD and type 2
diabetes currently facing this area. One of the most pressing
problems will be the need to define cut-offs for visceral obe-
sity that are appropriate for individual populations. It is highly
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likely that these will vary across the region. Public health
advice and intervention will need to concentrate on dietary
habits and physical activity, but the risk of an increase in non-
visceral obesity should not discourage vigorous efforts to
minimise the alarming rates of smoking in many Asia–Pacific
countries. Unfortunately, most strategies to control visceral
obesity in western countries have been relatively unsuccess-
ful. Novel approaches developed for the Asia–Pacific region
may provide a better approach to this worldwide problem.
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