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SUMMARYSUMMARYSUMMARYSUMMARYSUMMARY

! An estimated 7.0% of adults in Queensland  have
diabetes based on blood glucose levels.

! The rates among males (7.0%) and females (6.9%)
are similar.

! An additional 16.1% of males and 18.0% of females
have Impaired Glucose Tolerance (IGT) – a condition
highly predictive of subsequent development of type
2 diabetes.

! Rates of self-reported diabetes have increased
dramatically in the past two decades.  Similar
increases are reported in other industrialised
countries.

! Overweight and obesity are major contributing
factors in the development of diabetes and IGT.
The prevalence of diabetes is 4 times higher among
obese individuals compared with normal weight
individuals.

! Recent large lifestyle intervention clinical trials
(low fat diet and increased physical activity) in
several countries have shown a reduced risk of
progression to diabetes in persons with IGT.

! The hospital separation rate for diabetes as either
principal diagnosis or as a secondary condition with
a diabetes-related principal diagnosis increased
from 691.9 per 100,000 persons in 1995/96  to 871.6
per 100,000 persons in 2000/01, a 26% increase.

! Mortality rates for diabetes as principal cause of
death have increased by 2.6% per year between
1986 and 2000, from 11.1 per 100,000 persons in
1986 to 14.7 per 100,000 persons in 2000.

! Mortality rates increased with age during 1997 to
2000, with males having higher rates than females
at all ages.
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! The hospital separation ratio for areas with the
highest proportions of people identified as
Indigenous was four times higher than areas with
the lowest proportion identifying as Indigenous
during 1999/00 and 2000/01.

! The mortality ratio in areas where more than 40%
of residents were Indigenous was six-and-a-half
times higher than in areas with less than 5%
Indigenous population.

! Hospital separation and mortality ratios for diabetes
in ‘Very Remote’ areas were significantly higher
compared to other areas.  These findings largely
reflect the impact of the high proportion of
Indigenous people living in remote areas.

! Hospital separation and mortality ratios were
highest in the most socially disadvantaged areas.

! Hospital separation and mortality ratios were also
highest in males compared to females.

! The total cost of diabetes mellitus to the
Queensland health system was estimated to be
$163.8 million in 1999/2000.

INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION

Diabetes is an endocrine disorder characterised by
elevated levels of glucose in the blood due to the
absence (type 1) or limited availability (type 2) of
insulin. Type 1 diabetes usually has an acute onset
generally during childhood or adolescence. The more
prevalent type 2 diabetes is often associated with
obesity, tends to have an insidious onset later in life1

and is responsible for most of the burden of disease
attributable to diabetes. Gestational diabetes is defined
as glucose intolerance of various degrees of severity
first recognised during pregnancy.

Diabetes mellitus is a major cause of chronic disability
and premature death in Australia.  In Queensland in
1996 to 1998, diabetes was the 8th leading cause of
mortality, directly responsible for an annual average of
526 deaths (2.4% of all deaths), 5332 years of life lost
(2.2% of all years of life lost), and 8084 years lost due
to disability (3.8 % of all years lost due to disability)i
(see Appendix for further discussion on Burden of
Disease.

Common diabetes symptoms (frequent urination, excess
thirst, unexplained weight loss, frequent skin
infections) can go unrecognised, resulting in under
diagnoses2.

Complications frequently accompany the disease and
depend on the duration and severity of the condition.
These complications include among others:
cardiovascular disease, cerebrovascular disease,
cataract, blindness, diabetic foot, kidney disease,
sensory loss, impotence and bladder dysfunction3.
Some of these complications are preventable through
early detection and management programs, particularly
renal disease4-8 and eye disease9-18.

The recognised risk factors for diabetes are age over 40
years, obesity, family history of adult-onset diabetes,
current high blood pressure, low level of physical
activity, dietary factors, regular smoking and high
alcohol intake2,3.

Diagnostic criteria established in 198519 included “the
presence of symptoms and a fasting plasma glucose
(FPG) of at least 7.8mmol/L or 2-hour post-prandial
plasma glucose of at least 11.1mmol/L”. Since 1997,
however, the new diagnostic criteria adopted in
European countries and Australia lowered the
threshold for FPG to 7.0mmol/L20 and ignored the post-
prandial glucose level.  The obvious implication is an
“increase” in incidence and prevalence (((((up to 13.2%)21

as more people previously diagnosed as having
impaired glucose tolerance may now be classified as
having diabetes.

Impaired Glucose Tolerance (IGT) is defined as a state
between normal glucose metabolism and diabetes
diagnosed by fasting plasma glucose levels between
6.1mmol/L and 7.0 mmol/L.  Persons with IGT are at
high risk of developing type 2 diabetes23     and also have
a substantially increased immediate risk of heart
disease24.

This information circular describes the prevalence
(measured and self-reported), hospital morbidity and
mortality attributable to diabetes, and estimates the
cost to the health system in Queensland.  Details on
the methodology are provided in the Appendix.

iiiii Years of life lost or YLLs  is based on the annual average of 1996 to 1998 data.  Years lost due to disability or YLDs was
estimated based on a proportion of YLDs for Australia in 1996.  Note: When other conditions attributable to diabetes
were analysed for Australia (such as ischaemic heart disease and stroke), it was found that diabetes was responsible for
4.9% of total years lost due to disability or DALYs in 199622.
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DIABETEDIABETEDIABETEDIABETEDIABETES PREVS PREVS PREVS PREVS PREVALENCALENCALENCALENCALENCEEEEE

Prevalence by Age and SexPrevalence by Age and SexPrevalence by Age and SexPrevalence by Age and SexPrevalence by Age and Sex

Prevalence data based on blood glucose levels have
only recently become available for Queensland through
the AusDiab study. Figure 1 provides the prevalence of
diabetes by age and sex for adults who participated in
the Queensland AusDiab study.  The data indicate that
the overall prevalence is 7.0%, that diabetes increases
dramatically with age and is similar among males
(7.0%) and females (6.9%).

The AusDiab study also reported that 17% of adults
(16% of males and 18% of females) suffer some form of
impaired glucose metabolism, either impaired glucose
tolerance (IGT) or impaired fasting glycemia (IFG).
These rates are particularly alarming because both IGT
and IFG have been found to be highly predictive of
subsequent development of type 2 diabetes25 and are
also considered important risk factors for
cardiovascular disease26.

The data collected in the AusDiab study may need to
be interpreted with caution due to the low response
rate. Approximately 30% of the estimated number of
adults who were eligible for the study participated in
the examination.  There may be an under estimation of
the true prevalence of diabetes due to methodological
considerations as discussed in the Appendix.

Reports from many industrialised countries suggest
that diabetes has increased substantially over the past
few decades.  Table 1 provides the prevalence of
diabetes based on self-reported data from face to face

surveys in Australia from 1980 through 2000.  These
figures reveal a dramatic rise in the proportion of
people who reported that they had been told by a
doctor or nurse that they had diabetes.  This finding
may be due to an increase in awareness of diabetes in
the community and also by an increase in screening
levels.  However, this probably also partly reflects an
increase in the incidence of diabetes over the past two
decades.

The recent self-reported prevalence in the AusDiab
home interview survey, 2000 (Table 1) is higher than
that in the AusDiab study which was based on blood
glucose levels. This discrepancy may be due to: (a) an
under estimation of diabetes prevalence in the AusDiab
study based on blood glucose levels, (b) an increase in
awareness of diabetes in the community and increase
in screening by general practitioners, and/or (c)
individuals who have IGT reporting that they had been
told they have diabetes (or high blood sugar).

TTTTTabababababllllle 1: Pre 1: Pre 1: Pre 1: Pre 1: Prevevevevevalalalalalencencencencence of die of die of die of die of diabetabetabetabetabeteeeees in Aus in Aus in Aus in Aus in Aussssstrtrtrtrtralialialialialia anda anda anda anda and
Queensland based on face to face self-reportedQueensland based on face to face self-reportedQueensland based on face to face self-reportedQueensland based on face to face self-reportedQueensland based on face to face self-reported
survey data  (1983-2000)survey data  (1983-2000)survey data  (1983-2000)survey data  (1983-2000)survey data  (1983-2000)

Based on the response to questions:Based on the response to questions:Based on the response to questions:Based on the response to questions:Based on the response to questions:
* Have you ever been told you have any of the following: (diabetes listed
as one of 7 conditions).
† Have you ever been given advice or treatment for diabetes or sugar
trouble?
‡ Have you ever been told by a doctor or nurse that you have diabetes (or
high sugar levels in your blood or urine)?
§ Have you ever been told by a doctor or nurse that you have diabetes (or
high blood sugar)?
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A population telephone survey of Queenslanders aged
18 years and over conducted in 200032, revealed that
6.0% had been told they were diabetic and an
additional 3.4% had been told they had high blood
sugar or a “touch of sugar”. These self-reported
telephone survey rates are similar to those self-
reported among those in the face-to-face AusDiab
home interviews, but higher than the prevalence
measured by blood tests. The higher rates reported in
the 2000-telephone survey may well have included
people with IGT who report a “touch of sugar”.

In another telephone survey of 1,030 people who said
they had the condition confirmed with a blood test, 5%
were type I diabetes, 85% were type 2, and 10% had
had gestational diabetes mellitus33.

A 1998 telephone survey conducted in Queensland
revealed that knowledge about diabetes was
suboptimal, with only 63.4% of women and 55.4% of
men able to describe the disease and its
complications34.

Gestational DiabetesGestational DiabetesGestational DiabetesGestational DiabetesGestational Diabetes

In 1999 3.6% of pregnant mothers in Queensland had
gestational diabetes, and 0.4% had pre-existing
diabetes.  When neonatal morbidity was examined in
the same year 0.5% of Queensland babies had
‘syndrome of infant of mother with diabetes’.
Gestational diabetes is a known predictor of type 2
diabetes in later life35 and may be an early
manifestation of the metabolic (insulin resistance)
syndrome36.  Since most women have repeated contact
with the health care system during pregnancy, there
are opportunities for screening, treatment and
education geared at preventing the subsequent
development of type 2 diabetes36.

Socio-economic StatusSocio-economic StatusSocio-economic StatusSocio-economic StatusSocio-economic Status

Self-reported prevalence from the 1995 National
Health Survey (NHS)30,37     indicated that diabetes is
more common in the most disadvantaged groups in the
population (Figure 2). This could be an underestimate
as people in lower socio-economic groups may be less
aware  of their diabetes status due to lower level of
education, and they may have limited access to
diagnostic health services.  The 1998 Queensland
telephone survey found that those who were the most
disadvantaged were less likely (55%) to know about
their disease than those least disadvantaged (65.8%).
This means that the prevalence of self-reported
diabetes amongst people living in the most
disadvantaged areas may be under-reported, and

therefore the socio-economic differential may be more
than what is reported.

IndiIndiIndiIndiIndigggggenouenouenouenouenous Cs Cs Cs Cs Commuommuommuommuommunitienitienitienitienitiesssss

During the 1980s, the prevalence of both diabetes and
(IGT) based on blood glucose levels was reported to be
higher in Aboriginal populations38.      The prevalence of
diabetes reported in Indigenous communities as
measured by blood glucose levels is shown in Table 2.
Although most of these studies used the 1985 WHO19

classification of diabetes, estimates are not directly
comparable because different methodologies were used.
Several states provided a range for overall prevalence,
other studies provided rates for males and females
separately.

TTTTTabababababllllle 2: Pre 2: Pre 2: Pre 2: Pre 2: Prevevevevevalalalalalencencencencence of die of die of die of die of diabetabetabetabetabeteeeees in Indis in Indis in Indis in Indis in Indigggggenouenouenouenouenousssss
communities in Australiacommunities in Australiacommunities in Australiacommunities in Australiacommunities in Australia38 38 38 38 38 and Queenslandand Queenslandand Queenslandand Queenslandand Queensland3939393939 by by by by by
localitylocalitylocalitylocalitylocality
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The estimates from Queensland communities are
derived from screening studies measuring fasting blood
glucose among 2,200 people aged 15 years or more
living in 12 remote communities using comparable
methodology but with response rates ranging from 51%
to 92%39.

There is also strong evidence, indicating that diabetes
type 2 occurs at a younger age in Indigenous peoples
than in the non Indigenous population40.

In addition to inappropriate diet and physical
inactivity, social, cultural and economic issues can
contribute to the higher prevalence of diabetes in
Indigenous groups.  For instance, healthy nutritional
choices can be seriously limited by low incomes and
remoteness which affect the quality, variety and cost
of fresh food, especially among the Aboriginal and
Torres Strait Islanders populations40.

Other social factors influencing the pathways affecting
the health of Aboriginal and Torres Strait Islander
peoples are education, quality of housing, food
preparation and storage areas, community cohesion,
perceived level of control over one’s life and
discriminatory practices41.

RISK FACTORS FOR DIABETESRISK FACTORS FOR DIABETESRISK FACTORS FOR DIABETESRISK FACTORS FOR DIABETESRISK FACTORS FOR DIABETES

Although some risk factors for diabetes such as age,
sex, family history and genetic susceptibility are
unable to be altered, there are many risk factors that
can be modified. These modifiable risk factors
contribute a large component of the death and
disability associated with diabetes and include
overweight and obesity, current high blood pressure,
poor diet, physical inactivity, cigarette smoking and
alcohol intake.

Overweight and ObesityOverweight and ObesityOverweight and ObesityOverweight and ObesityOverweight and Obesity

Overweight and obesity are considered the most
significant contributing factors to the escalating
prevalence of diabetes in most developed countries of
the world today.

The prevalence of overweight and obesity is increasing
rapidly in Australia42.  From 1983 to 1995, the mean
BMI increased from 25.5 to 27.2 for men, and from 24.3
to 26.8 for women aged 25–6443,44, and the proportion
of the population classified as obese doubled from 9%
to 18%45.  In Queensland, the estimated proportion of
overweight or obese females has increased from 46% in
199546 to 51% in 200031, while the proportion of

overweight or obese males, although considerably
higher than for females has remained relatively stable
(67% in 1995 and 66% in 2000).

Of considerable concern is the escalating prevalence of
overweight and obesity among Australian children.
Recent reports from several large surveys indicate that
19 to 24% of Australian school-age children are either
overweight or obese and these figures have more than
doubled in the 12 to 14 year age group between 1985
to 199547.

Based on the Queensland AusDiab study (Figure 3), the
prevalence of diabetes is almost twice as high in those
individuals classified as overweight and four times as
high among those classified as obese compared with
those with a BMI less than 25.  The prevalence of
impaired glucose metabolism is also approximately
twice as high among overweight and obese adults
compared with persons with Body Mass Index (BMI) in
acceptable ranges31.

Given the scope of the obesity problem and the need to
institute appropriate prevention strategies, a regular
systematic monitoring and surveillance program needs
to be implemented.  This would determine the rates and
trends of overweight and obesity among both children
and adults in Queensland.
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* Weight status classified by Body Mass Index (BMI kg/m2)
Data Source: Health Information Centre
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Dietary FactorsDietary FactorsDietary FactorsDietary FactorsDietary Factors

Both ecologic and migrant studies suggest a role of
environmental factors, including diet, in the aetiology
of type 2 diabetes48,49.

A recently reported study of 42,504 male health
professionals in the United States50 evaluated the role
of total diet in the development of type 2 diabetes. This
long-term prospective cohort study found a reduced
risk of diabetes (RR 0.84; CI 0.70 – 1.00) among males
who reported the highest quintile prudent diet score
(characterised by high consumption of vegetables,
legumes, fruit, whole grains, fish and poultry)
compared with the lowest quintile.  Those in the
highest quintile western diet score (characterised by
high consumption of red meat, processed meat, refined
grains, French fries, high fat dairy products, sweets and
desserts, high sugar drinks and eggs) had higher risk of
developing diabetes (RR 1.59; CI 1.32 – 1.93) compared
with those in the lowest quintile western diet score.
The most dramatic increase in risk was among those
who reported both a high western diet score and
obesity — a remarkable 11 times the risk of developing
diabetes. (RR 11.2, CI 8.07 – 15.6).  Care needs to be
taken in interpreting these findings in the Australian
context, because studies based on male health
professionals in the US may not be generalizable to the
Australian population.

In Australia in 1995, reported total fat intake
contributed approximately 33% of total energy in the
diet46.  Although this proportion has decreased (by 6%
for males and 4% for females) since 198351 this
consumption is still relatively high by world standards.
The contribution from saturated fat in 1995 was
approximately 12.5% of energy for adults.  Recent
guidelines52 recommend a reduction of total fat intake
to 20 to 25% of energy for anyone overweight and a
population intake of not more than 10% of energy
from saturated or trans fatty acid intake.

Although there is a reported decrease in the proportion
of total fat in the Australian diet from 1983 to 1995,
total energy has increased by 3% and 4% in males and
females respectively, and carbohydrate has increased
by 17% and 16% in males and females respectively44.
This increase in total energy and carbohydrate is even
more striking in children.  Total energy increased by
15% among adolescent boys and 11% among girls.
Reported carbohydrate increased by 22% and 18%
among boy and girls respectively.  When examined by
food groups, the increased energy and carbohydrate
intake was mainly due to increased consumption of
cereal-based foods (including cakes, biscuits, pies,

pizza and some desserts), confectionary and sugar-
sweetened drinks44.

Recent large intervention trials conducted in China53,
New Zealand54, Finland55, Sweden56 and most recently,
the Diabetes Prevention Program in the United States57

have shown that lifestyle interventions (diet and
exercise) can be effective in preventing type 2 diabetes
in persons with IGT. These studies which focused on a
lower fat diet and increased physical activity have
shown a reduced risk of developing diabetes by 31% to
58%.  In the US trial, lifestyle interventions were more
effective in reducing the onset of diabetes than
metformin (a hypoglycaemic drug to treat maturity
onset diabetes when not controlled by diet).

Physical InactivityPhysical InactivityPhysical InactivityPhysical InactivityPhysical Inactivity

Several studies have shown that physical activity
plays a protective role against the development of
diabetes58,59,60.  Analysis of the Queensland AusDiab
study31 found that 39.7% of people who had been
newly diagnosed with diabetes or who had IGT/IFG
engaged in sufficient levels of physical activity.  This
compares with 53.1% of people with normal glucose
levels.  Also, more people with known diabetes
(34.8%), or newly diagnosed diabetes/IGT/IFG (25.8%)
reported sedentary levels of physical activity than
those with normal glucose levels (17.4%).  However,
these differences were not statistically significant.

The 1999 National Physical Activity Survey61 reported
that less than half of Australian adults get sufficient
physical activity to confer a health benefit and that
this proportion has declined since 1997.  Both men
and women have followed this trend, with the greatest
decline observed among those aged 30-44 years. The
report estimated that sufficient levels of physical
activity could potentially prevent 30-50% of new
cases of type 2 diabetes in Australia61.

Metabolic SyndromeMetabolic SyndromeMetabolic SyndromeMetabolic SyndromeMetabolic Syndrome

Metabolic syndrome, also referred to as Syndrome X, is
a cluster of conditions occurring in the same
individual62.  Although there is no universally accepted
definition of the syndrome, it is generally agreed that
the combination includes:

! Obesity (particularly central obesity)
! Insulin resistance (abnormal glucose tolerance)
! Abnormal lipids (elevated triglycerides or low

HDL cholesterol)
! High blood pressure.

These factors in combination signal a very high risk for
diabetes and ischaemic heart disease for the individual.
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At present there are no reports on the prevalence of the
Metabolic Syndrome in Queensland or in Australia.
Current data from the AusDiab study suggests that the
prevalence may be significant, given the high rates of
each of the above conditions in the populations
studied.

THE IMPTHE IMPTHE IMPTHE IMPTHE IMPAAAAACT OF DIABETECT OF DIABETECT OF DIABETECT OF DIABETECT OF DIABETES ON HOS ON HOS ON HOS ON HOS ON HOSSSSSPITPITPITPITPITALALALALAL
MORBIDITYMORBIDITYMORBIDITYMORBIDITYMORBIDITY

TTTTTrrrrrendendendendends os os os os ovvvvver timeer timeer timeer timeer time

Figure 4 shows trends over time for the total impact of
diabetes on hospital morbidity indicating the
cumulative effect of diabetes as principal diagnosis, as
a secondary condition (with a diabetes-related
principal condition) and for diabetics receiving same
day dialysis.

Total hospital separation rates due to diabetes
increased between 1995/96 and 2000/01 from 972.8 per
100,000 persons to 1287.4 per 100,000 persons.

Most of the observed increases in total hospital
morbidity among patients with diabetes over the six-
year period were due to the increasing hospital
separation rates for same day dialysis and for diabetes
as a secondary condition.

The rates for diabetes as principal diagnosis remained
fairly stable between 1995/96 to 1999/00, and then
increased significantly in 2000/01.  For diabetes as a
secondary condition the hospital separation rate
increased between 1995/96 to 1997/98, and then

remained fairly stable over the next two years, to
decline significantly in 2000/01.

The differences noted between 1999/00 and 2000/01
can be explained by changes in coding practices for
diabetes and diabetes-related complications.

The separation rate for diabetes as principal diagnosis
or secondary condition increased from 691.9 per
100,000 persons in 1995/96 to 871.6 per 100,000
persons in 2000/01. In each year, the rates for
secondary condition were three to four times higher
than the rate observed for diabetes as principal
diagnosis only, suggesting that the majority of
hospitalisations were for complications associated with
diabetes.

There are several possible explanations for these
observed increases. (1) There has been a true increase
in the incidence of disease. National surveys report an
increase in self-reported prevalence over time63 and the
laboratory testing from the recent AUSDIAB Study
appears to support this24.  (2) The increase in
separation rates may be due to a reduced fasting
glucose level criteria for diagnosis, resulting in
increasing numbers of people being diagnosed.  (3)
Coding practices for diabetes may have improved over
time20.  (4) Patients may be experiencing a longer
duration of the disease resulting in more complications
and thus have more frequent admissions to hospital.
(5) There may be changes in admission and
readmission policy for people with diabetes, with
doctors perhaps being more cautious by admitting
patients with diabetes more frequently.

Age-sex Specific RatesAge-sex Specific RatesAge-sex Specific RatesAge-sex Specific RatesAge-sex Specific Rates

Figure 5 shows average age-specific hospital
separation rates for diabetes as principal diagnosis or
secondary condition by sex for 1999/00 and 2000/01.
This shows that rates increased with increasing age up
until 80-84 years and that from ages 40-44 years men
were more likely than women to be admitted to
hospital with diabetes as principal diagnosis or
secondary condition.  Differential hospital separation
rates for males and females may possibly reflect a
higher prevalence or higher rates of re-admission
among men, or earlier detection and better self-
management among women.

Figure 4: Age-standardised hospital separationFigure 4: Age-standardised hospital separationFigure 4: Age-standardised hospital separationFigure 4: Age-standardised hospital separationFigure 4: Age-standardised hospital separation
rates for diabetes in Queensland between 1995/rates for diabetes in Queensland between 1995/rates for diabetes in Queensland between 1995/rates for diabetes in Queensland between 1995/rates for diabetes in Queensland between 1995/
96 and 2000/0196 and 2000/0196 and 2000/0196 and 2000/0196 and 2000/01

† Same day dialysis has been excluded.

*Also, where a known diabetes-related condition is the principal diagnosis, and same day dialysis has been excluded.
Data Source: Queensland Hospital Admitted Patient Data Collection

Diabetes as principal diagnosis †
Diabetes as secondary condition *
Diabetics receiving same day dialysis
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A recent diabetes management survey found that
females with diabetes were more likely to have an
acceptable knowledge of diabetes, than males with
diabetes64.  Yet, on many other indicators of diabetes
management there were no significant sex
differentials.

THE IMPTHE IMPTHE IMPTHE IMPTHE IMPAAAAACT OF DIABETECT OF DIABETECT OF DIABETECT OF DIABETECT OF DIABETES ON MORS ON MORS ON MORS ON MORS ON MORTTTTTALITALITALITALITALITYYYYY

TTTTTrrrrrendendendendends os os os os ovvvvver timeer timeer timeer timeer time

Mortality rates for diabetes as principal cause of death
have increased by 2.6% per year between 1986 and
2000 as shown in Figure 6.

Several potential contributors to explain this growing
trend include the increasing prevalence of some risk
factors such as an aging population, obesity, physical
inactivity, dietary factors, etc, and increased incidence
of diabetes complications in the past few years3.  Given
the improvements in detection and treatment available
to the population and the increased awareness of the
condition the improved reporting of diabetes as a cause
of death may partly explain the increase in mortality
rates. It is important to note that diabetes related
death rates were three times higher when associated
cause of death were considered (available only since
1997) (Figure 7)65.

Figure 5: Average annual age-specific hospitalFigure 5: Average annual age-specific hospitalFigure 5: Average annual age-specific hospitalFigure 5: Average annual age-specific hospitalFigure 5: Average annual age-specific hospital
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Age-sex Specific RatesAge-sex Specific RatesAge-sex Specific RatesAge-sex Specific RatesAge-sex Specific Rates

Mortality rates increased with age in the time period
between 1997 and 2000, and the rates for males were
higher than for females at all ages (Figure 7).  The
difference in mortality rates for diabetes as a principal
or an associated cause of death between males and
females increased as age increased from 55-59 years.
The number of diabetes deaths among people aged less
than 30 years were negligible (not represented in the
graph).

THE IMPTHE IMPTHE IMPTHE IMPTHE IMPAAAAACT OF DIABETECT OF DIABETECT OF DIABETECT OF DIABETECT OF DIABETES ON POPULAS ON POPULAS ON POPULAS ON POPULAS ON POPULATIONTIONTIONTIONTION
GROUPSGROUPSGROUPSGROUPSGROUPS

Indigenous PeopleIndigenous PeopleIndigenous PeopleIndigenous PeopleIndigenous People

While the identification of Indigenous people in
hospital separation and mortality data has improved
over the past decade it is still not complete.  Therefore,
an alternative measure of the impact of diabetes on the
Indigenous population is to measure hospital
separation and mortality ratios by the percentage of
the population identified as Indigenous in a particular
geographic area (based on Statistical Local Areas
(SLAs)). The hospital separation ratio for areas with the
highest proportions of people who identified as
Indigenous (Figure 8) was four times higher than areas
with the lowest proportion identifying as Indigenous
during 1999/00 and 2000/01.  This pattern was also
found for mortality due to diabetes as the underlying
or an associated cause of death between 1998 and
2000 (Figure 9).  The mortality ratio in areas where
more than 40% of residents were Indigenous was six-
and-a-half times higher than in areas with less than
5% Indigenous population.

When diabetes was examined as principal diagnosis or
secondary condition, Indigenous patients admitted to
hospital tended to be younger than non-Indigenous
patients.  The median age at hospital admission for
Indigenous males was 51 years, compared to a
corresponding figure of 68 years for non-Indigenous
males (Figure 10).

Likewise, Indigenous females tend to be admitted to
hospital at younger ages than their non Indigenous
counterparts: the median age at hospital admission
for Indigenous females was 54 years compared to 71
years for non-Indigenous females (Figure 11).

Figure 9: Standardised mortality ratios forFigure 9: Standardised mortality ratios forFigure 9: Standardised mortality ratios forFigure 9: Standardised mortality ratios forFigure 9: Standardised mortality ratios for
diabetes by selected population groups -diabetes by selected population groups -diabetes by selected population groups -diabetes by selected population groups -diabetes by selected population groups -
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Urban/rural DifferencesUrban/rural DifferencesUrban/rural DifferencesUrban/rural DifferencesUrban/rural Differences

Standardised hospital separation and mortality ratios
for diabetes in ‘Very Remote’ areas were significantly
higher compared to other areas (Figure 8 and 9). For
example, the hospital separation ratio in ‘Very Remote’
areas was two times the ratio for ‘Highly Accessible’
areas for diabetes as principal diagnosis or secondary
condition.  Again, these findings largely reflect the
impact of the high proportion of Indigenous people
living in remote areas (28.9% in ‘Very Remote’ areas
versus 1.4% in ‘Highly Accessible’ areas).

Socioeconomic StatusSocioeconomic StatusSocioeconomic StatusSocioeconomic StatusSocioeconomic Status

Hospital separation and mortality ratios were also
higher in the most disadvantaged groups (Figures 8
and 9).  The hospital separation ratio for diabetes in
the most socially disadvantaged areas was twice that
in the least socially disadvantaged areas.

Male/female DifferencesMale/female DifferencesMale/female DifferencesMale/female DifferencesMale/female Differences

The hospital separation ratio for diabetes as principal
diagnosis or secondary condition for males was
significantly higher than for females (Figure 8).
Similarly, the mortality ratio for diabetes as the
underlying or associated cause of death was
significantly higher for males compared to females
(Figure 9).

THE CTHE CTHE CTHE CTHE COOOOOSSSSSTTTTTS OF DIABETES OF DIABETES OF DIABETES OF DIABETES OF DIABETESSSSS

CCCCCooooosssssts tts tts tts tts to the Heo the Heo the Heo the Heo the Health Salth Salth Salth Salth Syyyyyssssstttttememememem

At a national level, the total cost of diabetes mellitus
to the health system (including costs of hospitals,
medical costs, pharmaceuticals, allied health services
and research costs) has been estimated to be $881
million in 1999/2000.  Assuming equal cost per
population, the cost of diabetes to the Queensland
health system was estimated to be $163.8 million (see
Appendix on cost of diabetes to the health system).

Based on Queensland estimates of the use of health
services from the 1995 NHS30 persons with self-
reported diabetes were more likely (38.4%) than those
without diabetes (21.4%) to have visited a GP in the
past 2 weeks (p<0.0001). Persons with diabetes (1.7%)
were also twice as likely as those without  (0.8%) to
have been admitted to hospital for at least one night
(p<0.0001) in the previous two weeks.  Those without
diabetes were 4 times more likely (7%) than those with
diabetes (1.8%) to have visited an emergency
department (p<0.0001)30.

CCCCCooooosssssts tts tts tts tts to the Co the Co the Co the Co the Commuommuommuommuommunitynitynitynitynity

In addition to health costs, diabetes is also a source of
cost in terms of loss of life and loss of productivity in
the community.  Diabetes (as principal and secondary
cause of death) was responsible for 15,225 potential
years of life lost in 1997-1998 in Queensland66.

Queensland adults aged 20-29 and 60-69 years with
diabetes were 4 and 3 times (respectively) more likely
to have reported days of reduced activity (time off
work/study) than those without diabetes in the same
age group30.

One measure of the burden of disease is Disability
Adjusted Life Years (the sum of years of life lost due to
mortality and years lost due to disability) or DALYs.
Diabetes was responsible for 3.0% of total DALYs  in
Queensland during 1996 to 1998.  The burden of
disease extends further as diabetes is also a risk factor
for increased cardiovascular and cerebrovascular
diseases22.  The contribution of type 1 Diabetes to
DALYs was very small, and most of the diabetes DALYs
are due to type 2 diabetes.

CCCCCooooosssssts tts tts tts tts to the Indivo the Indivo the Indivo the Indivo the Individualidualidualidualidual

Needless to say, the greatest burden of diabetes is born
by the individual with the disease. A person with
diabetes faces the ever-increasing burden of higher
medical expenses, more frequent medical visits, more
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frequent hospitalisations, as well as increased risk of
loss of eyesight, lower limb amputation, kidney failure
or heart disease.  Preventing just one person from one
year of dialysis  would save the health system over
$65,00067.  However, this is a low estimate of the cost
based on DRGs and it does not take into account the
costs for overheads, attendant time, equipment and
consumables.

CCCCCONCLONCLONCLONCLONCLUSIONUSIONUSIONUSIONUSION

The above data indicate the urgent need in Queensland
to face the dilemma of escalating rates of diabetes and
the accompanying life threatening complications.  This
needs to be addressed on several fronts.  First, by
initiating, and expanding existing prevention programs
to address the increasing problems of obesity
(particularly childhood obesity), inappropriate diet, and
physical inactivity.  Interventions focusing on lifestyle
risk factors are a cost effective way of decreasing the
mortality and DALYs associated with type 2 diabetes.
For example, a recent Australian study found that
interventions that result in a weight loss of 5 kg in all
Australians who are overweight or obese would reduce
the health care costs associated with Type 2 diabetes
by $18.6 million per year68.

Second, there will need to be evidence-based screening
and early detection programs in place for the
prevention of complications and treatment programs.
Third, there also will need to be facilities to manage
the increasing prevalence of complications of the
disease.

Fourth, there needs to be continued monitoring and
research regarding risk factors which are central to the
development of the disease, and interventions that
target these issues.  Also, the over-representation of
diabetes in Indigenous people and in the most socially
disadvantaged areas needs to be addressed to reduce
health inequalities.

APPENDIXAPPENDIXAPPENDIXAPPENDIXAPPENDIX

AusDiab SurveyAusDiab SurveyAusDiab SurveyAusDiab SurveyAusDiab Survey

The Queensland phase of the AusDiab was conducted
in six randomly selected urban communities between
October and December 200031.  A total of 1634 adults,
aged 25 years and over received study examinations
which included fasting blood glucose and 2-hour oral
glucose tolerance, blood lipids as well as extensive
anthropometric, dietary, and lifestyle information.

It is suggested that the AusDiab data based on blood
glucose levels be interpreted with caution. HIC
unpublished reports suggest that individuals with type
1 diabetes or those who were aware of their diabetes
were less likely to come for the examination and the
study population may also have been more health
conscious, both of these factors may result in an under
estimation of the true prevalence of diabetes.

METHODOLMETHODOLMETHODOLMETHODOLMETHODOLOGOGOGOGOGYYYYY

Calculating the Burden of Disease andCalculating the Burden of Disease andCalculating the Burden of Disease andCalculating the Burden of Disease andCalculating the Burden of Disease and
Injury in QueenslandInjury in QueenslandInjury in QueenslandInjury in QueenslandInjury in Queensland

Burden of disease is measured in terms of Disability-
Adjusted Life Years (DALY), which combine the impacts
of fatal and non-fatal health outcomes from incident
cases of disease and injury, into a single measure.

One DALY is one lost year of ‘healthy’ life.  DALYs for
a disease or health condition are the sum of the years
of life lost due to premature death in the population
(YLL) and the years lived in a state of ill-health or
years of life lost due to disability (YLD).

! Average annual YLL for diabetes were calculated
from the 1996-98 ABS deaths data for deaths due
to diabetes in Queensland.

! Assuming incidence and prevalence for diabetes
was similar for Queensland and Australia, YLD for
Queensland were estimated from the 1996
Australian YLD published in the Burden of Disease
and Injury in Australia Report22.  Estimated YLD
for Queensland were calculated by multiplying the
Australian YLD by the ratio of the Queensland and
Australian populations, taking into account
differences in the age and sex distribution of the
two populations.  A detailed explanation of this
methodology may be found in the report
Quantifying the burden of disease and injury in
Queensland 1996-1998 produced by the Health
Information Centre.
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Hospital MorbidityHospital MorbidityHospital MorbidityHospital MorbidityHospital Morbidity

Conventionally, the principal diagnosis has been used
in statistical reports of hospital morbidity but it is
clear that this produces an underestimate of the
burden of diabetes.

For this report, hospital morbidity for diabetes was
examined using three approaches:

(1) diabetes as the principal diagnosis;
(2) diabetes as a secondary condition with a

diabetes-related principal condition;
(3) diabetics receiving same day dialysis.

1.  Diabetes as Principal Diagnosis

The following codes were used for diabetes as principal
diagnosis:

ICD9-CM for pre 1999/2000 : 250 to 25099
ICD10-AM Version 1 for 1999/2000: E10 to E1499
ICD10-AM Version 2 for 2000/2001: E10 to E1499

2.  Diabetes as a Secondary condition with a
diabetes-related principal condition.

Diabetes as secondary condition was analysed by
selecting all those hospital separations where:

" diabetes was a secondary condition; and
" the principal diagnosis was one for which

diabetes was “known” as a risk factor, such as
retinopathy; and

" same day hospital separations where the
principal procedure was dialysis were also
excluded.

Known diabetes-related conditions used for the pre-
1999/2000 data included the following ICD-9-CM
codes:

038, 053, 117, 241, 250, 255, 274, 276, 277, 278, 280,
285, 290, 293, 342, 354, 366, 379, 401, 410, 411, 413,
414, 421, 424, 425, 426, 427, 428, 432, 433, 434, 435,
436, 437, 440, 443, 444, 447, 453, 456, 458, 459, 482,
485, 486, 490, 491, 496, 507, 511, 514, 518, 519, 531,
552, 558, 560, 567, 571, 572, 577, 584, 585, 590, 592,
594, 596, 598, 599, 600, 604, 607, 648, 680, 682, 686,
707, 715, 721, 730, 731, 780, 781, 785, 786, 788, 820,
924, 962, 996, 997, 998

Equivalent ICD-10 codes for the above conditions were
derived using the South Australian Version of the

National Centre for Classification in Health (NCCH)
concordance (Version 1 and Version 2 for 1999/00 and
2000/01 data respectively).

3.  Diabetics receiving same day dialysis3.  Diabetics receiving same day dialysis3.  Diabetics receiving same day dialysis3.  Diabetics receiving same day dialysis3.  Diabetics receiving same day dialysis

Although significant numbers of patients receiving
dialysis have diabetes, diabetes is significantly under-
reported in the hospital separations data collection. For
example, for each financial year between 1995/96 and
2000/01 less than 1.0% of hospital separations for
same day dialysis were coded as being for diabetics.

The Australia and New Zealand Dialysis and
Transplant Registry (ANZDATA) 23rd Annual 2000
Report69 estimated that 17% of same day dialysis was
for patients with diabetes. This figure was used to
calculate age standardised hospital separation rates for
dialysis as a principal procedure for diabetics.  Because
this calculation was used to estimate dialysis for
patients with diabetes, same day dialysis was excluded
for diabetes as a principal diagnosis or secondary
condition.

The following principal procedure codes were used for
dialysis:

ICD9-CM:     3995, 5498
ICD10-AM Version 1:  1310000 to 1310008
ICD10-AM Version 2:  1310000 to 1310008

Mortality dataMortality dataMortality dataMortality dataMortality data

1. Changes in mortality coding1. Changes in mortality coding1. Changes in mortality coding1. Changes in mortality coding1. Changes in mortality coding

The mortality data coded by the ABS has undergone
three significant changes in recent years.  The first two
changes were the change from a manual to an
automated coding system which commenced in
Australia in 1997, and the introduction of multiple
cause coding in the same year.  Until 1997, the ABS
produced causes of death statistics, according to WHO
recommendations where each death was assigned to a
single underlying cause.  The third change was from
the ICD-9 to ICD-10 coding system which commenced
in 1999.  These changes will impact on time series
analysis.

Conventionally, the principal diagnosis or cause of
death has been used in statistical reports but it is clear
that this produces an underestimate of the burden of
diabetes.  Diabetes as an associated cause of death
could not be presented in the time series analysis, as
multiple coding was not available until 1997.
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The following codes for diabetes were used:

ICD-9: 250 to 2509 (pre-1999)
ICD-10: E10-E14 (for 1999 and 2000)

A comparability factor of 0.94 was applied to data for
1997 to 2000, which meant that mortality rates for
diabetes were multiplied by 1.06 (for 1997 to 2000
data).  Joinpoint analysis was used to assess trend
patterns.

2. 2. 2. 2. 2. Joinpoint analysisJoinpoint analysisJoinpoint analysisJoinpoint analysisJoinpoint analysis

Joinpoint analysis is a statistical method that describes
changing trends over successive segments of time and
the amount of increase or decrease within each.
Joinpoint analysis chooses the best fitting point, called
joinpoints, at which the rate of increase or decrease
changes significantly.

Age-standardised rates were used in the modelling
process.  The analysis began with the assumption of
constant change over time (ie. no joinpoint).  Up to
three joinpoints were tested in each model.  The final
model was the simplest one (ie. the least number of
joinpoints) that the data supported.

3. Annual percent change or APC3. Annual percent change or APC3. Annual percent change or APC3. Annual percent change or APC3. Annual percent change or APC

The APC is the average rate of change per year. The
2.6% per year figure presented in Figure 9 represents
the APC for diabetes mortality rates between 1986 to
2000.  A negative APC describes a decreasing trend,
and a positive APC describes an increasing trend. A
trend is said to be statistically significant if the 95%
confidence interval does not include 0.

CCCCCooooossssst of Dit of Dit of Dit of Dit of Diabetabetabetabetabeteeeees ts ts ts ts to Heo Heo Heo Heo Health Salth Salth Salth Salth Syyyyyssssstttttememememem

The estimation for Australia was based on an AIHW
publication70 examining health system costs of
cardiovascular diseases and diabetes.  The report cited
that the total national cost to the health systemii

attributable to diabetes mellitus and diabetes-related
complications (including costs of hypoglycaemia and
hyperinsulinism) was $681.1 million in 1993/94.

A weight was applied to estimate this expenditure for
1999/2000 for Queensland.  The weight was based on
the ratio of total health services expenditure (constant
prices) in 1999/2000 relative to 1993/199471.  Thus the
following calculation was done:

" $681.1  *  1.294= $881 million  1999/2000
Australia

In 1999/2000 the estimated total cost to the
Queensland health system attributable to diabetes and
diabetes-related complications equalled the national
figure multiplied by 18.59% (18.59% equals the
proportion of the Queensland population relative to the
Australian population for 1999 and 2000).  Thus:

" $163.8 million  1999/2000 Queensland

iiiiiiiiii       Total health system costs include costs of hospitals, medical costs, pharmaceuticals, allied health services and
research costs.
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