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Introduction
The nutritional prevention of most diabetes may start as early
as fetal life with maternal nutrition. Reduced food variety,
excessive refining of food and saturated fat, with sedentary
lifestyle unmasks predisposition to non-insulin dependent dia-
betes (diabetes mellitus type II) and increase the likelihood of
complications. Food pattern is important, with preference for
small, more frequent meals rather than large infrequent meals
being an advantage. For short-term (acute meal response) and
longer term glycaemic control, as well as an aid to satiety,
low-fat low glycaemic index (GI) foods are encouraged. Some
sucrose and alcohol are compatible with good glycaemic con-
trol. Nutritional behaviours are more likely to change if the
sociocultural context is respected and negotiation rather than
prescription is used. Regular physical activities, like walking
and strength training, are crucial in prevention and manage-
ment. Informed self-monitoring reinforces adherence.

The increasing prevalence of diabetes
Most diabetes is diagnosed as diabetes mellitus type II or
that associated with insulin resistance (IR) and non-insulin-
dependence, although insulin may be required in the later
stages of the disease. Ahead of frank diabetes, diagnosed by
WHO criteria (changed in recent times),1–3 there is usually 
as much again or more impaired glucose tolerance (IGT) or
impaired fasting glycaemia (IFG). The latter is an increas-
ingly used screening test for ‘dysglycaemia’ (either IFG or
diabetes mellitus type II).

Both IFG and diabetes mellitus type II were uncommon
among the peoples of Asia and the Pacific until recent times.
While diabetes prevalence doubled in many Caucasian pop-
ulations during the 1980s, its prevalence in Pacific Islanders,
for example in Nauruans, South Asians and Mauritians (of

various ethnicity – African, South Asian, Chinese and Cau-
casian) increased more dramatically (Tables 1a, 1b).4,5–7,8–11

By the 1990s, some south-east Asian (Malay and Chinese)
populations were reaching diabetes prevalences of around
10%.11,12 A similar phenomenon was happening among
Chinese and South Asians in Australia.13 Hakka Chinese in
Meixian and in China at the end of the 1980s had virtually no
diabetes, but their migrant relatives in Mauritius had a preva-
lence of 11%.9,10,14–16

The prevalence of diabetes can reach upwards to 40%
(as in Polynesia) and it is uncertain how high it may go. The
potential community health impact, through diabetes com-
plications, notably cardiovascular disease (CVD), nephro-
pathy, neuropathy and blindness of this rising prevalence of
diabetes is enormous and may cripple health budgets.

The Swedish diabetes register has provided some evi-
dence that food processing may be important in the devel-
opment of insulin-dependent or type I diabetes.17 More
specifically, an energy dense (especially high fat, high alco-
hol, low dietary fibre) diet predisposes towards obesity and
therefore to type II diabetes.18,19 More work is required to
understand the complex relationships between urbanisa-
tion, obesity and type II diabetes, but factors that pre-
dispose towards less lean mass and more bodyfat, especially
more visceral fat appear critical.20,21 These understandings
increasingly provide a basis for nutritional intervention.
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Swedish studies have also looked at the role of exercise
in the prevention and management of diabetes mellitus
type II, suggesting a direct link.22,23

In planning a nutritional approach to diabetes manage-
ment an overall philosophy is needed (Table 1, Fig. 1).

Risk factors for dysglycaemia and insulin resistance in
the Asia–Pacific region
It has become increasingly clear that at an early stage in the
increment of visceral (abdominal) fatness among some Asian
peoples (Singapore, Vietnam), the risk of dysglycaemia is
greater than for contemporary Caucasian populations.24,25

This may not have always been the case, as it may be attribut-
able to the lifelong effects of maternal nutrition deprivation
and consequential low birthweight (LBW) and associated

developmental abnormalities, as the child is born into a nutri-
tional environment with a biological expectation that it will
be deprived, yet later food becomes abundant.26–30 This has
happened throughout the 20th century, as a consequence 
of war, but the risk of visceral obesity may have been 
minimised when populations were relatively more active.
Children who have had LBW may encounter, even in ado-
lescence, an abundant food supply accompanied by seden-
tariness. As an example, short stature among Chinese
Australians predisposes to abdominal obesity and in turn to
diabetes.31

Even so, food patterns still matter. Food variety in Chi-
nese can protect against abdominal fatness.32 For reasons
inter alia, reduced exposure to low-energy density foods
(energy density is the energy value of a food per unit mass of

Table 1a. Prevalence of diabetes mellitus in the South-East Asian Peninsula11

Country Prevalence (%) Year Comment

Vietnam 1.4*† 1990 Hanoi
2.5† 1992 Ho Chi Minh City (urban)

Indonesia 5.7 1992 Jakarta (urban)
Malaysia > 8.0* 1997 National survey
Singapore 8.1* 1992 Ethnic Chinese; higher in Indians and Malays
Thailand 11.9 1995 North-East Thailand (rural); age 30–74 years

*Age-adjusted figure; † Screening test used.

Table 1b. Prevalence of diabetes mellitus among Chinese populations in East Asia, since 199011

Country Prevalence (%) Year Comment

China 1.6 1993 30–64
China* 2.5 1994 25–64
Zhejiang, China 3.2 1993 30–64
Beijing, China 3.63 1992 30–64
Hong Kong 7.7 1990 Age-standardised
Hong Kong 8.9 1995 Age-standardised
Taiwan 9.0 1994 > 40
Taiwan 11.0 1995 Age-standardised
Singapore 8.1 1992 Age-standardised

*19 provinces; n = 213, 515.

Figure 1. The role of visceral adiposity, sar-
copenia and the insulin resistance syndrome
(IRS) in cardiovascular disease.
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that food), to the intake of phytochemicals (in particular
phytoestrogens), with effects on fat distribution or other
factors, are yet to be explored. There is a tendency for cig-
arette smoking to reduce the interest in food variety and
also to predispose to abdominal obesity, although this latter
phenomenon possibly relates also to hormonal properties of
factors in cigarette smoke.

Dysglycaemia, insulin resistance and risk for
cardiovascular disease
The extent to which abnormalities of glucose metabolism
(reflected in hyperglycaemia) and IR (reflected in hyper-
insulinaemia) contribute independently and directly to CVD
has been a matter of debate and depends very much on the
coexistence of other risk factors.

It must first be understood that the site of adverse action
of these factors may be either at the arterial wall or at the
end-organ (heart, brain, peripheral nerves, kidney, gut, limbs,
genital organs, eyes). This is because not only does arterial
damage reduce the capacity for blood flow, but also the use
of glucose as a fuel is critical for anaerobic metabolism in the
face of ischaemia with reduced oxygen supply.33,34 Epidemi-
ological studies pointed to the role of hyperinsulinaemia in
coronary heart disease (CHD) events.35 Arterial wall studies
emphasise the importance of both blood glucose and insulin
independent of lipids, blood pressure and cigarettes smoking
in macrovascular disease.36,37 However, the permissive role
of hyper-low-density lipoprotein-aemia (hyper-LDL-aemia),
the principle basis of hypercholesterolaemia, is generally
acknowledged.

Insulin resistance does also contribute to dyslipidaemia,
with hypertriglyceridaemia and low high-density lipoprotein
(HDL) cholesterol concentrations, both of which increase
atherogenicity and probably hypertension and hyperuricaemia.
This is the so-called insulin resistance syndrome (IRS),
usually seen in the presence of visceral adiposity. It is plaus-
ible that visceral adiposity accounts for much of the IRS
(Fig. 1).38

Food patterns
In healthy individuals, there is a relatively greater resistance
to insulin in the latter part of the day compared with the
earlier part.39 However, this may not apply once diabetes
mellitus type II is established.40

Nevertheless, at any time of the day, once insulin response
or action is in any way compromised, the glycaemic response
of increasing food portion size needs to be considered. Thus,

spreading food out across the day remains an important
strategy in the nutrition management of type II diabetes.

Jenkins has shown that small, frequent, non-fatty meals
also decrease overall cardiovascular risk factor profiles.41

From a practical point of view, this often means substituting
snacks like sweet and even savoury biscuits (which are often
high in fat) with fruit.

There is increasing evidence that a variety of foods may
be associated with reduced overall glycaemic response and
status (Table 2).42–44 These findings about food variety may
depend on a number of food properties which includes both
nutrient and non-nutrient (phytochemicals). Phytochemicals
are increasingly of interest as cardioprotective agents.45

Individual foods, like fish, have also been found protec-
tive against arterial wall damage.46,47

Diabetes mellitus type II versus diabetes mellitus type I
The difference between type I and type II diabetes in relation
to food pattern is that where pharmacological agents are not
used, the glycaemic response is principally determined (for 
a given level of physical activity and state of psychosocial
stress)48 by the food intake and pattern. A recent study has
shown that cereal fibre has a particularly strong inverse
relationship to type II.49

Where insulin is used, especially by a ‘Basal–Bolus’ regi-
men, some flexibility in food intake is possible. If fixed
insulin regimens, for example single or twice daily with
medium and short acting components, meal and snacking
times need to relate to the insulin dose.

Food choices
The major development of relevance to food choice in dia-
betes relates to the fact that a given amount of carbohydrate
may be followed by a very different glycaemic response
depending on the phytochemical and other chemical modify-
ing factors in the food or meal.50–52

Glycaemic index 
As a consequence of the glycaemic response differentials
between foods, the GI has been developed. This relates the
area under the blood glucose response curve from a food
with equivalent carbohydrate, to that with a reference food,
such as glucose or white bread. In general, a simple sugar
which contains both glucose and fructose (e.g., sucrose) or
which contains glucose and galactose (e.g., lactose) will have
a lower glycaemic response than one that has only glucose.53

Foods that are more viscous or where particle size is greater

Table 2. Rationale for nutrition in diabetes care

• Preventing the development of diabetes in susceptible individuals or for secondary reasons, such as those with pancreatic disease or using
glucocorticosteroids;22

• To reduce the damaging effects of elevated blood glucose on tissues such as the eye, kidneys, nervous system and arteries;75

• To keep the blood fats (cholesterol, triglycerides, high-density lipoprotein cholesterol) as normal as possible;76,77

• To reduce damaging effects on tissues by any other mechanism, such as oxidation;68,78

• To improve the action of available insulin by:
–minimising abdominal fatness
–improving the action of the insulin receptor in cell membranes79

–improving the action of insulin in the cell
–reducing the amount of circulating free fatty acids (FFA)
–increasing the utilisation of FFA in ways that do not interfere with glucose metabolism23,80,81
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(e.g., multigrain bread) will have lower glycaemic indices.
Legumes as a food category have the lowest GI (Table 3).54–57

Fatty foods tend to delay gastric emptying and are gener-
ally excluded from food plans for diabetics as they are not
nutrient dense (nutritious) and they contribute to the devel-
opment of long-term macrovascular complications. Another
problem about a high-fat intake is that it predisposes to IR,
unless it is rich in omega-3 fatty acids.58,59 Monounsaturated
fats also have a place.60

The total glycaemic load of foods as meals and snacks,
along with cereal fibre intake and magnesium status (Mg
comes especially from chlorophyll-containing plant food or
greens and seeds), predicts the development of diabetes over
the long-term.61 Other studies indicate that n-3 fatty acids
rich foods (fish) may protect against the development of IR
and diabetes, possibly because of the importance of these
fatty acids in insulin receptor function.62,63

Alcohol
Alcohol can reduce blood glucose because it reduces gluco-
neogenesis. This effect can be reduced if it is taken with
food. If the particular alcoholic drink contains carbohydrate,
the patient can evaluate this with blood glucose monitoring.
While there is no specific reason to exclude people with dia-
betes from drinking alcohol, consideration should be given to
the likelihood of further pancreatic beta cell damage or cir-
rhosis (which itself impairs glucose tolerance) and the more
general sociomedical concerns with alcohol.

Recent data indicate that there may be an optimal intake
of alcohol in relation to diabetes risk.64

Changing nutritional behaviours
Initially, it is important to elicit and record what a patient
eats, then negotiate change and review what is achieved with
further counselling. The process of recording food intake by
way of a diary can be part of the process of behavioural
change.65

Working with a person’s food culture, family and work
place needs is essential for adherence to agreed change.

Table 3. Dietary food variety list

Plant-derived food
1. Cereals – wheat based, rye based, oats, rice, barley
2. Vegetables – green leafy, flower type (broccoli, cauliflower),

root, runner-yellow (pumpkin, squash), tomatoes
3. Fruits – citrus, stone, bananas, tropical, berries
4. Legumes
5. Nuts – almonds, peanuts, cashew
6. Infusions, beverages – tea, coffee

Fungi and yeasts
1. Mushrooms
2. Yeast – brewers, bakers

Animal derived
1. Finned fish, fresh or tinned
2. Crustaceans
3. Shellfish
4. Ruminant animals – sheep, cattle, deer
5. Monogastric animals – pig
6. Avian – poultry, pigeon

Confectionery – sugar based, chocolate
Alcoholic beverages

Table 4. The glycaemic index of some foods

Food Glycaemic index

Breakfast cereals
Kellogg’s All-Bran 30
Kellogg’s Corn Flakes 77
Porridge 42

Grains/pastas
Rice 

Calrose 83
Basmati 58
Brown 76
Long-grain (white) 56
Glutinous 98
Jasmine 109

Noodles 
Instant 47
Mung bean 39
Rice (fresh) 40
Rice (dried) 61

Vermicelli 58
Pasta 

Egg fettuccine 32
Spaghetti 41

Bread 
Bagel 72
Mixed grain bread 45
Wholemeal bread 77

Crackers
Ryvita 69
Jazz 55

Biscuits
Arrowroot 69
Oatmeal 55

Vegetables 
Carrots 49
Sweet potato 44
(Pacific Island)
Sweet potato (other) 54
Yam 51
Taro 58
Swede 72
Potato baked 85
French fries 75

Legumes 
Lentils 29
Soya beans 18
Broad beans 79
Chick peas (boiled) 33

Fruit 
Cherries 22
Plum 24
Grapefruit 25
Apricot 31
Apple 36
Apple juice 40
Grapes 43
Oranges 44
Orange juice 46
Kiwifruit 52
Banana 53
Mango 55
Chico 57
Pawpaw 58
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‘Diets’ should not be ‘prescribed’. Indeed, there is evidence
that slavish compliance may actually be associated with
increased morbidity and mortality.36,66,67

Small changes in food habits in a sociocultural context
and aligned with other behaviours conducive to physical
fitness and mental health, can lead to substantial gains in
metabolic fitness.68

Gastroparesis
Where autonomic neuropathy supervenes as a diabetic com-
plication, gastroparesis can present considerable difficulty
for nutritional management because of the unpredictability
of gastric emptying, with hyper- and hypoglycaemia. Some-
times prokinetic agents like cisapride (now restricted in use
because of side-effects) can be helpful.

Maintaining outcomes
The most valuable aid to long-term success in nutritional
management is the informed independence of the patient.
This can be aided by interest in prevention from first degree
relatives (who are themselves at risk of developing diabetes
mellitus type II). Behaviours that seek and help achieve a
preferred body composition need to be encouraged as this
will also aid euglycaemia and low macrovascular risk factor
profiles.

Blood glucose monitoring which accounts for short- and
long-term effects of dietary change is important – the bene-
fits of a higher unrefined carbohydrate (or high monounsatu-
rated fat, like olive oil) eating pattern may unfold over a
couple of weeks for glycaemic status and months for body

composition.60,69 Therefore, checking blood glucose after
meal tells only part of the potential benefit of nutritional
change – fasting blood glucose falls more slowly and decreased
body fatness even more slowly.

Where the patient and family take more day-to-day con-
trol, the doctor and dietitian can take more strategic and
surveillance roles.

Reducing the future burden of insulin resistance
syndrome-related disease in the Asia–Pacific region
The potential for reduction in prevalence of IRS-related dis-
ease in the Asia–Pacific region has undoubtedly been under-
estimated for several reasons:70

1. The staple food, principally rice, but sometimes wheat (as
in the north of China) or cassava (as in parts of Indonesia)
used has not heretofore been associated with other than spo-
radic or low prevalence of type II diabetes. As it plays a role
in dysglycaemia (inappropriately high insulin response for a
given blood glucose concentration) observed with lifestyle
changes, energy sources could be diversified and include a
range of lower glycaemic foods, snacks and meals.
2. Ageing populations are more prone to IRS, not only
because of increased visceral adiposity, but also because of
sarcopenia (loss of muscle mass) and reduced muscle strength,
both of which are now known to affect glucose handling. If
physical fitness (aerobic and strength training) are encouraged
as the demography of the Asia–Pacific region changes to an
older population, traditional diets and unfavourable introduced
food choices may be better tolerated.71

3. Changing quality of fat intake as well as increased
amounts can affect both insulin action at its receptor and
insulin secretion by the pancreatic beta cell, respectively.70,72

Fat intake also slows gastric emptying and lowers GI, although
the effects of this beyond the eating episode in question may
not be as favourable.73 These dietary changes are low on the
agenda of diabetes prevention and management in the Asia–
Pacific region at the present time.
4. The loss of foods potentially protective against IRS for
example, legumes of which soy is an important regional
example, green leafy vegetables as a source of magnesium
and fish as a source of n-3 fatty acids has not received much
attention. This is also evident in protection against the
complications of diabetes, for example, through plant foods
of sufficient amount and variety to provide a range of anti-
oxidant phytochemicals – carotenoids and polyphenolics,
along with tea (oo-long in China or green in Japan).
5. The importance of maternal nutrition and gestational dia-
betes in fetal development and lifelong genetic programming
for metabolic status is only now being understood. With the
maintenance of maternal and child health programs directed
more at these emergent health issues, substantial progress
may be made to reduce IRS and related CVD.
6. There has been an excessive focus on the reduction of
added sugar as the preferred prevention and management
strategy for diabetes. We now know that it is not causal and
in amounts up to at least 30 g/day, spread across the day, has
no measurable impact on glycaemic status.

The combination of diet and exercise approaches, in those
who already have IGT in Da Qing, China, reduces the pro-
gression to type II diabetes, but most of the gain was achieved

Table 4. Continued

Food Glycaemic index

Rockmelon 65
Pineapple 66
Watermelon 72
Dates (dried) 103

Dairy foods
Milk 

Whole 27
Skim 32

Yoghurt
Low-fat fruit 33

Indian foods
Varagu 68
Varagu and greengram dal 78
Varagu and whole 57 
greengram
Bajra 55
Jowar 77
Ragi 104

Indian snack foods
Bengal gram cheela 42
Green gram cheela 36
Fermented Bengal gram 45
cheela
Fermented green gram 38
cheela

The above data were taken from references 82–85.
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through exercise.74 A more comprehensive approach to nutri-
tion measures is likely to provide for more effective preven-
tion and management.
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