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Type 1 diabetes
In Type 1 diabetes the body’s immune system destroys
the insulin-producing beta cells in the pancreas,
resulting in a failure of insulin production. The
destruction of beta cells usually occurs in early life but
many cases occur in adults as well. Type 1 diabetes has
previously been known as ‘juvenile-onset diabetes’ or
‘insulin-dependent diabetes mellitus’ (IDDM).
Type 1 diabetes accounts for around 10–15% of people
with diabetes. It is one of the most serious and
common chronic diseases of childhood, with about
half of the people with Type 1 diabetes developing the
disease before age 18. About 98% of childhood
diabetes is Type 1 (Silink 1994). Type 1 diabetes is
thought to be caused by a combination of genetic and
environmental factors. Several genes associated with a
greater risk for diabetes have been identified—about
half of the lifetime risk of Type 1 diabetes is thought to
be genetic. Environmental factors, such as viruses, diet
or chemicals, may also trigger the disease in
genetically predisposed people. No modifiable risk
factors have been clearly identified for the disease.

in persons with Type 1 diabetes than in those with Type
2 diabetes. People with Type 1 diabetes are at risk of the
full range of diabetes complications. These include
blindness, kidney failure, peripheral vascular disease
and foot problems.
Type 1 diabetes can have an emotional toll on the
patient, their family and carers. A supportive
environment, including access to counselling and
education, helps patients and their carers to better
manage the condition.

Detection
The signs and symptoms of Type 1 diabetes are often
rapid in onset (days to weeks) and include:
• excessive thirst
• frequent urination
• excessive hunger
• nausea and vomiting

A person with Type 1 diabetes requires insulin
injections for survival. Without insulin, glucose cannot
be processed in the tissues and builds up in the
bloodstream, causing high blood glucose levels
(hyperglycaemia). As the body has no means of
converting glucose into energy it instead breaks down
fat or muscle for energy. The chemicals produced from
this process are called ketones. When ketones build up
in the body they can lead to nausea and vomiting—
symptoms that are often present before a diagnosis of
Type 1 diabetes. This complication is known as
ketoacidosis.
To maintain normal blood glucose levels, a person with
Type 1 diabetes needs to carefully balance food intake,
physical activity and insulin dose. If poorly balanced,
hyperglycaemia or hypoglycaemia may occur.
Hypoglycaemia occurs when blood glucose drops too
low and may result from too much insulin, strenuous
exercise or insufficient food for the amount of insulin
taken. Symptoms include shakiness and confusion. In
undiagnosed cases a person may suffer seizures or
lose consciousness. Hypoglycaemia is more common
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• weight loss
• blurred vision.
In childhood and adolescent/young adult cases very
high blood glucose levels, often with ketone bodies in
the urine, are sufficient to establish diagnosis. An oral
glucose tolerance test (described in Box 2.1, page 13,
and commonly used in diagnosing Type 2 diabetes) is
neither necessary nor appropriate to diagnose Type 1
diabetes in the vast majority of cases (WHO 1999).

Risk factors
No modifiable risk factors have been clearly identified
for Type 1 diabetes. People who have an immediate
relative with the disease are at greater risk of
developing Type 1 diabetes, although approximately
80% of people with Type 1 diabetes have no family
history of the disease (Dorman et al. 1995). The disease
is also more prevalent in Caucasian children. Some
viruses may trigger the body’s immune response,
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Aboriginal and Torres Strait Islander people

Prevalence

Type 1 diabetes is generally thought to be rare among
Aboriginal and Torres Strait Islander people. De
Courten et al. (1998) examined the limited information
on the incidence of Type 1 diabetes among Aboriginal
and Torres Strait Islander children. Very few cases were
reported among the surveys cited; however, their
results are inconclusive. Moreover, de Courten et al.
suggest that some cases of Type 1 diabetes are subject
to misclassification. Conversely, a study by Verge et al.
(1994) found self-reported Type 1 diabetes in Aboriginal
and Torres Strait Islander children at a rate comparable
to that in the rest of the population.

Accurate epidemiological data on Type 1 diabetes in
Australia are limited. Surveys undertaken to estimate
diabetes prevalence in Australia have used a variety of
methodologies, including differing diagnostic criteria.
As a result, direct comparisons cannot usually be made
between such studies.

Given the extremely high prevalence of Type 2 diabetes
in Aboriginal and Torres Strait Islander people, de
Courten et al. (1998) conclude that Type 1 diabetes will
only account for 1–2% of all cases of diabetes among
this group.

How many Australians have Type 1
diabetes?

Based on self-reported information in the 1995
National Health Survey, the prevalence of Type 1
diabetes in Australia is about 39,400 people of all ages
(220 per 100,000 population).
The National Heart Foundation Risk Factor Prevalence
Study conducted in 1983 provided an estimate of
prevalence of Type 1 diabetes in certain age groups
based on plasma glucose levels. Among people aged
between 25 and 64 years, the prevalence rate for Type 1
diabetes was 317 per 100,000 (Welborn et al. 1989).
The Australian Diabetes, Obesity and Lifestyle Study
collected diabetes prevalence information using an
oral glucose tolerance test in persons aged 25 years or
older only. The age-standardised prevalence of Type 1
diabetes was estimated at 298 per 100,000 for
1999–2000. This corresponds to 37,000 people aged
25 years or over.
Due to the relatively low prevalence of Type 1 diabetes,
there is no reliable information on differences in its
occurrence among socioeconomic groups, or in urban,
rural and remote areas.

Incidence
The National Diabetes Register collects information on
insulin-treated diabetes in Australia. Coverage for
2000 is close to 100% among children with diabetes,
who suffer predominantly from Type 1 diabetes.
Incidence rates are around 19 per 100,000 population
for both males and females aged 0–14 years (Table 2.1).
There were 743 new cases diagnosed in 2000.
There are some previous estimates of the incidence of
Type 1 diabetes based on surveys. These measures, in
the 0–14 age group, range from 12.3 per 100,000 in
1983 (Glatthaar et al. 1988) to 14.9 per 100,000 in
1985–92 (Kelly et al. 1994). Craig et al. (2000)
undertook an analysis of trends in the incidence of
Type 1 diabetes in New South Wales over the period
1990–96, concluding that the incidence has increased
by an average of 3.2% per year since 1990. When more
national incidence data from the National Diabetes
Register become available, a further measure of the
change in the occurrence of the disease will
be possible.
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causing the destruction of the insulin-producing beta
cells. They include rubella virus, Coxsackie B virus,
Epstein-Barr virus (glandular fever) and mumps virus.
Maternal viral infection during pregnancy is also a risk
factor for the development of Type 1 diabetes in
childhood—12–20% of individuals infected in utero
with rubella usually develop Type 1 diabetes within
5–20 years (Yoon et al. 1999).
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Table 2.1: Incidence of diabetes among 0–14-year-olds, Australia, 2000
Males
Age at diagnosis

Number

Females
Rate per 100,000

Number

Rate per 100,000

0–4 years

84

13.0

75

12.2

5–9 years

138

20.2

133

20.5

10–14 years

165

24.3

148

22.9

Total

387

19.2

356

18.6

Source: National Diabetes Register, AIHW, 2001.

International comparisons

Main data sources

The WHO DiaMond project was established in 1990 to
survey the incidence of Type 1 diabetes among children
aged 0–14 years worldwide. Using standardised
incidence registries in 100 centres spanning 50
countries, the study sample covered 4.5% of the
world’s population in that age group.

1999–2000 Australian Diabetes, Obesity and Lifestyle
Study (International Diabetes Institute &
Commonwealth Department of Health and Aged
Care).

Over the period 1990–94, there was a 350-fold
variation in the incidence of Type 1 diabetes worldwide,
from 0.1 per 100,000 per year in China and Venezuela
to 36.5 per 100,000 per year in Finland (Karvonen et al.
2000). One-third of the populations had an
intermediate incidence rate range (5–9.9 per 100,000
per year). In general, China and South America had the
lowest incidence (< 1 per 100,000 per year), while
Finland, Sweden, Norway, Portugal, United Kingdom,
Canada and New Zealand had a very high incidence
(≥ 20 per 100,000 per year). Australia came in at 14.5
per 100,000 per year, although more recent data
estimate the incidence to be around 19 per 100,000
per year among Australian children (AIHW 2001). The
reasons for such differences in disease rates among
populations are not known but genetic factors making
certain ethnic groups more prone to diabetes are
probably involved.
The incidence of Type 1 diabetes appears to be
increasing in almost all populations worldwide, with
the increase being larger in those populations with a
low incidence. However, it is not clear if this is a true
increase in cases of the disease or simply the result of
better detection.
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1995 National Health Survey (Australian Bureau of
Statistics).
1983 Risk Factor Prevalence Survey (National Heart
Foundation).
National Diabetes Register, Australian Institute of
Health and Welfare.
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Type 2 diabetes
Type 2 diabetes is characterised by reduced levels of
insulin and an inability of the body to use insulin
properly (insulin resistance). Many people with Type 2
diabetes eventually need insulin therapy to control
their blood glucose levels.
Type 2 diabetes is the most common form of diabetes,
estimated to account for 85–90% of diabetes. The
disease, previously known as non-insulin dependent
diabetes, occurs more commonly in people who are
aged over 40 years.
Both genetic and environmental factors contribute to
the development of Type 2 diabetes. Non-modifiable
risk factors for the disease include age, ethnicity and
family history. Although increased age enhances
susceptibility, the disease may even present in
adolescence and childhood. Lifestyle factors such as
excess weight, physical inactivity and poor diet are
major modifiable risk factors for development of
the disease.
A number of minority populations, including
Indigenous Australians, Pacific Islanders, people of
Chinese descent and those from the Indian
subcontinent, are at higher risk. The influence of
modernisation on diet and physical activity habits has
been implicated in their increased risk. Other people at
increased risk include women who have had
gestational diabetes, and their children.
A growing body of evidence suggests that half of the
people with Type 2 diabetes are not aware that they
have the condition (Guest et al. 1992; McCarty et al.
1996; Dunstan et al. 2001). Early diagnosis of the
condition is important as careful diabetes
management can reduce morbidity from long-term
complications. If diabetes is not managed well,
damage to small and large blood vessels throughout
the body may lead to complications such as blindness,
kidney failure, cardiovascular disease, limb amputation
and impotence.
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Detection
Type 2 diabetes usually has a relatively insidious onset.
It may be detected during a routine medical
examination or when a patient seeks medical care for
other reasons. Common symptoms include:
• urinating more frequently (polyuria)
• increased thirst (polydypsia)
• feeling tired and lethargic
• blurred vision
• frequent infections
• unexplained weight loss.
The National Health and Medical Research Council has
recently endorsed guidelines for the detection and
diagnosis of Type 2 diabetes (Colagiuri et al. 2002).
These encourage active case detection, particularly
among people identified at high risk of the disease.
Information about diagnostic tests for the disease is
provided in Box 2.1.

Risk factors
A number of risk factors are implicated in the
development of Type 2 diabetes. These may act alone,
but often act together in complex interplay.
Consideration of combinations of risk factors is
important as it may explain why some population
subgroups have higher rates of diabetes than others.
Table 2.2 outlines the risk factors for Type 2 diabetes.
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Box 2.1: How is Type 2 diabetes detected?
Diabetes can be detected using a variety of tests including a fasting blood glucose test, a random blood glucose
test and the oral glucose tolerance test (OGTT). The test used may vary depending on whether it is performed for
clinical or population survey purposes. All of the tests involve the measurement of glucose in the blood. This is
expressed as the concentration of glucose in plasma (the fluid component of blood after blood cells are removed).
A test may be performed in people with classical symptoms of diabetes, such as excessive thirst and urination. It is
also used for screening for Type 2 diabetes among people identified at increased risk of the disease.
A random blood glucose test is a test applied to persons without specifying the need to fast; these persons may
include individuals who have not fasted and who have.
Recent guidelines endorsed by the National Health and Medical Research Council recommend laboratory testing
of a plasma glucose sample taken after fasting; however, a random sample may be used if fasting is impractical
(Colagiuri et al. 2002). Diabetes is likely in people with a fasting plasma glucose concentration of at least 7.0
millimoles/litre (mmol/L), or more than 11.1 mmol/L based on a random sample. According to the guidelines, an
OGTT should be performed if fasting results fall between 5.5 and 6.9 mmol/L or random results between 5.5 and
11.0 mmol/L.
In the OGTT a blood glucose measurement is taken after a period of fasting. An additional measurement is then
taken two hours after consuming 75 g of glucose. The blood glucose levels should have returned to normal by this
time, but they will remain elevated in a person with diabetes. The results of the OGTT should be interpreted
according to the 1999 World Health Organization criteria (WHO 1999).

Readers should consult Evidence Based Guidelines for Type 2 Diabetes: Case Detection and Diagnosis (Colagiuri
et al. 2002) for full details.

Table 2.2: Risk factors for Type 2 diabetes

Demographic

Genetic

Lifestyle and behavioural

Biomedical/Metabolic

Age

Ethnicity

Diet

Intra-uterine growth retardation

Urbanisation

Family history

Obesity (especially abdominal)

Previous gestational diabetes

Physical inactivity

Impaired glucose metabolism

Foetal nutrition

(i.e. impaired fasting glucose,
impaired glucose tolerance)
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The guidelines state that two positive tests on separate days are necessary for diagnosis, with the exception of
cases where plasma glucose is unequivocally elevated with obvious symptoms or signs.
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How many Australians have Type 2
diabetes?
The 1999–2000 Australian Diabetes, Obesity and
Lifestyle Study estimated the prevalence of Type 2
diabetes in Australians aged 25 or over to be 7.2% (7.6%
in males and 6.7% in females, see Table 2.3). This
represents more than 850,000 Australians aged
25 years or over. The prevalence of Type 2 diabetes rises
with age—a person aged 75 years or older is at least
ten times more likely to have diabetes than someone
aged 35–44 years.
Available evidence suggests that there has been a rise
in prevalence between 1995 and 1999–2000 (refer to
National Health Priority Areas indicator 1.1 (b) in
Appendixes). Trend information is difficult to generate
given variations in the criteria for reporting cases of
diabetes; the surveys cited in the appendix include
estimates of prevalence based on self-reported data
and measured data.
Type 2 diabetes is more prevalent among people from
lower socioeconomic backgrounds. In the lowest
socioeconomic group (quintile 1) 3.6% of males and
4.3% of females reported having been diagnosed with
Type 2 diabetes. A significantly lower proportion of
people in the highest socioeconomic group (quintile 5)
reported Type 2 diabetes: 2.0% of males and 1.7% of
females (Figure 2.1).

Aboriginal and Torres Strait Islander people
The prevalence of Type 2 diabetes is considerably
higher among Aboriginal and Torres Strait Islander
peoples than for the whole of the Australian
population. Studies suggest that the prevalence may
be as high as 30% in some Aboriginal communities (de
Courten et al. 1998), compared with 7% in the general
population. Unfortunately there are limited national
data to accurately measure the extent of the disease
among Aboriginal and Torres Strait Islander peoples.
The two most recent national surveys to investigate
diabetes prevalence in Aboriginal and Torres Strait
Islander peoples are based on self-reports of the
disease. Given earlier evidence of the high number of
undiagnosed cases of diabetes, these surveys are likely
to underestimate the true prevalence of the disease.
The results reported here include Type 1 and Type 2
diabetes; however, it is notable that around 98–99% of
diabetes in Aboriginal and Torres Strait Islander
peoples is thought to be Type 2 diabetes (de Courten et
al. 1998).
According to the 1994 National Aboriginal and Torres
Strait Islander Survey, 3.5% of males and 4.7% of
females reported having diabetes. Corresponding rates
after the age of 45 years were 17% and 23%. The 1995
National Health Survey's estimates of the prevalence

Table 2.3: Prevalence of Type 2 diabetes for persons aged 25 years or over, 1999–2000

Age group

Males

Females

Persons

Per cent
25–34 years

0.1

0.1

35–44 years

2.4

1.9

2.1

45–54 years

6.0

5.2

5.6

55–64 years

16.0

9.9

13.0

65–74 years
75+ years
Total

0.1

21.2

15.5

18.1

20.9

24.4

23.0

7.6

6.7

7.2

Note: Estimates are based on cases where the type of diabetes could be derived.
Source: 1999–2000 AusDiab.
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Figure 2.1: Age-standardised prevalence of Type 2 diabetes by socioeconomic disadvantage of area and sex,
Australians aged 18 years and over, 1995
Per cent of people with Type 2 diabetes
Males

5

Females
4
3
2
1
0
Quintile 1

Quintile 2

Quintile 3

Quintile 4

Quintile 5

Index of relative socioeconomic disadvantage

Note: Quintile 1 is the most disadvantaged.

of diabetes prevalence exclude persons living in
remote areas of Australia. In some age groups diabetes
was reported at rates more than eight times those for
the non-Indigenous population (Table 2.4).

Table 2.4: Self-reported diabetes prevalence among
Indigenous and non-Indigenous
Australians by age, 1995

Age group

Indigenous (%)

Non-Indigenous (%)

15–24 years

1.7

0.4

25–44 years

7.3

0.9

45–54 years

23.9

2.9

17.3

7.3

55 years or over

There are limited data comparing the rates of diabetic
complications among Indigenous and non-Indigenous
Australians. However, available data suggest higher
rates of complications among Aboriginal and Torres
Strait Islander peoples. Most remarkable are data from
the Australia and New Zealand Dialysis and Transplant
Registry; in 2000, 46% of Aboriginal and Torres Strait
Islander patients had diabetic nephropathy compared
with around 14% of non-Indigenous patients.
The basis of apparent ethnic differences in
susceptibility to diabetes complications is unclear, but
probably reflects a combination of genetic and
environmental factors (de Courten et al. 1998).

International comparisons
Notes
1. Excludes persons living in remote areas.
2. Includes Type 1 and Type 2 diabetes.
Source: ABS 1999.

Over the past 20 years, the number of people
diagnosed with diabetes worldwide has increased
dramatically. This rise primarily reflects increasing
prevalence of Type 2 diabetes in both developed and
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Source: 1995 National Health Survey.
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developing countries. In 1998 the global prevalence of
people with diabetes was estimated to be 150 million;
this figure is projected to increase to 300 million
people in 2025 (King et al. 1998).

Trends
Estimates of Type 2 diabetes prevalence are difficult to
compare between countries as data were collected in
different years, using different sampling methods and
diagnostic criteria. Nevertheless, epidemiological
studies in different populations have highlighted the
increasingly epidemic nature of Type 2 diabetes. The
highest prevalence rates, ranging from 25% to 50%,
have been reported in migrant or urbanised
populations, such as the Pima Indians of Arizona,
Pacific Islanders of Nauru, urban Indians of Fiji and
Australian Aboriginal communities, that have
experienced considerable lifestyle change (King &
Rewers 1993). In contrast, very low prevalence rates of
1–2% are seen among rural populations in the least
developed countries such as Tanzania and Cameroon.
In general, these communities have traditional huntergatherer or agriculture-based lifestyles incorporating
high levels of physical activity.
The increasing prevalence of Type 2 diabetes may be
partially attributed to changing patterns in some risk
factors over the last few decades. Available data
indicate that environmental, social and behavioural
changes (particularly adoption of a sedentary lifestyle,
rising obesity and changing nutrition) combined with
genetic susceptibility are closely associated with
diabetes prevalence. With further urbanisation and
increased longevity, the number of people with Type 2
diabetes worldwide is projected to increase
exponentially (King et al. 1998).
The prevalence of Type 2 diabetes is also reported to be
on the rise in children and adolescents. However,
epidemiological data on the magnitude of this
problem are limited, particularly in parts of the world
where the disease is prevalent among adults. Studies
of selected populations suggest that Type 2 diabetes
among children is associated with obesity, physical
inactivity, a family history of Type 2 diabetes, exposure
to diabetes in utero, and signs of insulin resistance.
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Main data sources
1999–2000 Australian Diabetes, Obesity and Lifestyle
Study (International Diabetes Institute &
Commonwealth Department of Health and Aged
Care).
1995 National Health Survey (Australian Bureau of
Statistics).
1994 National Aboriginal and Torres Strait Islander
Survey (Australian Bureau of Statistics).
Australian and New Zealand Dialysis and Transplant
Registry.
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Gestational diabetes
Gestational diabetes is a form of diabetes that may
develop during pregnancy. It involves glucose
intolerance in pregnant women who have not
previously been diagnosed with diabetes. Usually
glucose metabolism returns to normal after the baby
is born.
During pregnancy the placenta produces hormones
that may block the normal action of insulin, a problem
known as insulin resistance. As a result blood glucose
levels become elevated because additional time is
taken for the muscles to absorb glucose.
When gestational diabetes is not controlled, the
mother’s high blood glucose levels affect the baby.
Glucose and other nutrients in the mother’s blood
pass through the placenta to the baby, affecting the
baby’s blood glucose levels. The baby’s pancreas reacts
to the high blood glucose levels making extra insulin.
This extra insulin promotes disproportionate growth
and body fat, resulting in macrosomia (large or ‘fat’
babies). Macrosomia is associated with complications
of labour and delivery.
Other implications of gestational diabetes for both the
mother and the foetus include hypertension, pre-term
birth, pre-eclampsia, uterine bleeding, foetal distress,
neonatal hypoglycaemia, respiratory distress and
jaundice. Women who have had gestational diabetes
are at increased risk of developing Type 2 diabetes: at
least 10% will have diabetes mellitus 5 years after the
birth of their child, and 50% will develop diabetes
25 years following the birth (Martin 1991; O’Sullivan
1991). Their babies are at increased risk of developing
obesity and diabetes later in life. The complications
experienced by women with gestational diabetes are
explored in greater depth in the ‘Complications in
pregnancy’ section of Chapter 4.

Detection
The Australian Diabetes in Pregnancy Society
recommends that all pregnant women undergo
screening for gestational diabetes. Where resources
are limited, or in areas of low incidence, selective
screening based on risk factors may be appropriate
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(Hoffman et al. 1998). Screening is normally done
through a glucose challenge test, performed between
26 and 28 weeks of gestation. This test involves
measuring a person’s plasma glucose levels an hour
after a glucose drink. If the plasma glucose is ≥ 7.8
millimoles/litre (mmol/L) after a 50 g glucose drink or
≥ 8.0 mmol/L if the drink was 75 g, this is considered a
positive screen. After a positive screen, an oral glucose
tolerance test (OGTT—see Box 2.1) should be
performed to confirm the diagnosis, but note that the
criteria for a diagnosis of gestational diabetes differ
from those for other forms of diabetes. Venous plasma
glucose levels ≥ 5.5 mmol/L at 0 hours and/or ≥ 8.0
mmol/L at 2 hours are the criteria for a diagnosis of
gestational diabetes.
After giving birth, women who have had gestational
diabetes should have their glucose levels tested to
check whether diabetes is still present. The Australian
Diabetes in Pregnancy Society currently recommends
that a repeat OGTT be performed 6–8 weeks
post-partum. To prevent the onset of Type 2 diabetes in
the future they should be careful to maintain a healthy
weight and ensure that subsequent screening of blood
glucose levels occurs at least every couple
of years.

Risk factors for gestational diabetes
Pregnant women who are at higher risk of developing
gestational diabetes include:
• those who are 25 years or older
• those with a history of glucose intolerance or
previous gestational diabetes
• those from certain high-risk ethnic groups, such as
Indigenous Australians, and people from the Indian
subcontinent, the Pacific Islands, Asia or the
Middle East
• women with a family history of diabetes
• women with a history of ‘large for gestational age’
babies
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It is important to note that gestational diabetes may
occur in women who have no identifiable risk factors.

How many Australian women are
affected by gestational diabetes?
The Australasian Diabetes in Pregnancy Society
estimates the incidence of gestational diabetes to be
around 5% (ADIPS 2002). The incidence rates may be as
high as 20% in Aboriginal and Torres Strait Islander
women and women from high-risk populations such
as from India, Asia and the Pacific Islands (Colagiuri et
al. 1998).
The Australian Diabetes, Obesity and Lifestyle Study
revealed that 3.6% of women who had been pregnant
reported having been told that they had gestational
diabetes.

Aboriginal and Torres Strait Islander people
More research is needed into the incidence of
gestational diabetes in Aboriginal and Torres Strait
Islander women because reliable national data in this
area are limited. However, available data suggest that
Indigenous Australian women have a higher
prevalence of gestational diabetes than nonIndigenous Australians. As mentioned above, the
incidence rate in Aboriginal and Torres Strait Islander
women may be as high as 20% compared with a rate
of 3–5% in Caucasian women (Colagiuri et al. 1998).

Main data source
1999–2000 Australian Diabetes, Obesity and Lifestyle
Study (International Diabetes Institute &
Commonwealth Department of Health and Aged
Care).
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Main types of diabetes—Gestational diabetes

• those who are overweight or obese before their
pregnancy.

Gestational diabetes is a risk factor for the
development of Type 2 diabetes in the mother.
Indigenous Australians who have had gestational
diabetes have a higher rate of conversion to Type 2
diabetes, up to 5% per year, compared with the
Caucasian conversion rate of around 2% per year
(Colagiuri et al. 1998).
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