
Diabetes 
 
This section is made up of edited extracts from the following publications 
(with permission from the authors and publisher) where further information 
can be found: 

• Couzos S, Metcalf S, Murray RB. ‘Diabetes’ In: Aboriginal Primary 
Health Care: An evidence-based approach. 2nd Edition. Oxford University 
Press, Melbourne, September 2003. 
• National Aboriginal Community Controlled Health Organisation (NACCHO) 
as lead agency of the Chronic Disease Alliance of Non-government 
Organisations. ‘Prevention of Diabetes’. In: National Guide to a 
Preventive Health Assessment in Aboriginal and Torres Strait Islander 
Peoples. Feb 2003 (in press). 

Readers are advised to refer to the full documents for detailed information 
on the prevention and management of diabetes, treatment goals and targets, 
case management, program implementation, data collection, and performance 
indicators.  
 
Epidemiology and burden of disease 
The overall prevalence of diabetes in the Aboriginal population lies 
between 10–30% and is generally 3–4 times higher at any age than the 
general population, with an earlier age of onset.1 In northern Australia, 
the overall prevalence of type 2 diabetes is 4.5% to 19% in Aboriginal 
people rising to 40% in people older than 35 years of age.  

Aboriginal and Torres Strait Islanders die from diabetes at an earlier 
age and at a higher rate than the general Australian population. They are 
10 to 13.5 times more likely to die from diabetes than non-Indigenous 
Australians.2  

Figure 1 below compares the number of deaths per 100 000 population over 
a 16-year period between Northern Territory Aborigines, Northern Territory 
non-Aborigines and the Australian population as a whole.3 

The AusDiab Study (Australian Diabetes, Obesity and Lifestyle) recently 
documented the prevalence of diabetes in the general Australian population 
(12 000 persons from regions randomly selected across Australia). It found 
that 7.5% of Australians over the age of 25 years suffered from diabetes 
(of whom half were previously undiagnosed) and a further 10.6% had impaired 
glucose tolerance (IGT), whilst 5.7% had impaired fasting glycaemia (IFG), 
during 1999–2000. This study did not include sufficient Aboriginal and 
Torres Strait Islander people to report on their prevalence of diabetes.4 

The AusDiab study in the general Australian population has confirmed 
that for every known case of diabetes, there is an undiagnosed case. Among 
the Aboriginal population, most studies support that the true prevalence of 
diabetes is twice that determined from known cases, though there will be 
great variation between sites due to different levels of screening activity 
in recent years.1  

The incidence of diabetes has been less frequently reported. An eight-
year follow-up study of a population in remote Central Australia (1987–95) 
indicated that 2% of the population developed diabetes every year. This 
contrasts with rates of 0.25% per year elsewhere. Obesity (BMI >33) 
increased the incidence to 5% per year.5 

Hospital admission rates for diabetes are also more common in the 
Aboriginal population. There were 10–15 times as many hospital separations 



for type 2 diabetes for Indigenous males and females compared with the 
total Australian population in 1998–9.2  

Diabetes is a significant risk factor for cardiovascular disease — the 
primary cause of death among Aboriginal people with diabetes (67% of 
Aboriginal diabetic deaths were related to heart disease in 1997–99). 
However, the most common cause of death in a cohort of Aboriginal people 
with diabetes in the Northern Territory was renal failure. Infections were 
the next most common cause of death.6 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The major types of diabetes 
The diagnosis of diabetes ‘is not based on the presence of a discrete 
physiological abnormality, but by an imperfectly chosen point on a 
continuum of glycaemia’.7  

Type 1 diabetes is also known as insulin-dependent diabetes mellitus 
(IDDM). Ninety-nine per cent of diabetes seen in the Aboriginal or Torres 
Strait Islander population is type 2.1 In comparison, around 10–15% of 
diabetes mellitus is type 1 in the general population.4  
Type 2 diabetes, also known as maturity-onset diabetes or non-insulin-
dependent diabetes, is the most common. In type 2 diabetes the pancreas can 
secrete excess amounts of insulin though it is insufficient to compensate 
for the insulin resistance.  
Impaired glucose tolerance (IGT) is an intermediate metabolic state between 
diabetes and normal glucose control. Those with IGT are at higher risk of 
developing diabetes than the general population.8 Some people with IGT will 
progress to diabetes, some will return to normal glucose tolerance and some 
will continue to have IGT. IGT, like diabetes, is commonly associated with 
hyperinsulinaemia and insulin resistance. Clinically significant 
microangiopathic renal and retinal complications are very rare in those 
with IGT.9  

The use of glycated haemoglobin to diagnose diabetes has been explored 
as it has been shown that it can also predict the microvascular 
complications of diabetes.10 However, there are limitations in the use of 
glycated haemoglobin to screen and diagnose diabetes. A number of expert 
committees around the world have not recommended the use of HbA1c (glycated 
haemoglobin) measurements to diagnose or screen for diabetes.8,11 

 

 

Primary prevention: Summary 
Three recently published studies have demonstrated that the development of 
diabetes in people with IGT can be prevented. The Diabetes Prevention 



Study12, conducted in Finland with a 3.2-year follow-up, showed that 
(intensive) individual diet and exercise intervention conducted by a 
dietitian could reduce the risk of diabetes by 58% (p<0.001) in a high risk 
population. This was achieved with seven sessions in the first year and 
regular three-monthly sessions after that, during which goals were set on 
how to lose weight (>5%), decrease total fat intake to <30% of energy, 
decrease saturated fat intake to <10% of energy, increase fibre intake to 
>15 g/1000 kcal consumed and to exercise for at least 30 min per day. The 
control group were set goals and given general written and oral information 
about diet and exercise initially and then annually, but no specific 
individualised programs were offered. The incidence of diabetes in the 
intervention group was significantly lower than the control group (11% vs 
23%). Diabetes did not develop in any of the groups who achieved four or 
five goals, however, significantly more people were able to achieve these 
goals in the intervention group (49 in the intervention group vs 15 in the 
control group, p<0.001 for each of the goals). In those who did not achieve 
any of the goals the incidence of diabetes was 38% vs 31% respectively.  

The Diabetes Prevention Program was a major clinical trial conducted in 
the United States over three years in a group with people with IGT and 
therefore at high risk of developing type 2 diabetes. The intensive 
lifestyle intervention included instruction on a low fat diet, exercising 
for 150 minutes per week and behaviour modification skills. The results 
show on average that this group had a 7% weight loss in the first year, 
sustained a 5% loss for the study’s duration and maintained 30 minutes of 
exercise per day. A 58% reduction in the risk of developing type 2 diabetes 
was found compared to the control group who received only basic diet and 
exercise advice.13 

The Da Qing study reported in 1997 that diet and exercise strategies can 
prevent the onset of type 2 diabetes in patients with IGT. Both strategies 
were equally effective in preventing the development of type 2 diabetes by 
31–46% over six years, although the combination of diet and exercise was 
not any more effective than either strategy alone.14 

In Aboriginal populations leanness appears to protect against diabetes 
in all age groups.15 There is indirect evidence that traditionally oriented 
Aboriginal people display insulin resistance despite their leanness and 
that this is responsible for their predisposition for the Metabolic 
Syndrome upon adopting a Western lifestyle. A reversion to traditional 
hunter-gatherer lifestyle has been shown to greatly ameliorate the 
abnormalities of carbohydrate and lipid metabolism associated with diabetes 
and IGT.16 

Dietary aspects other than the impact on BMI appear to be important. 
These include a sufficient intake of dietary fibre17,64,18,19 and the 
consumption of vegetables, rice and pasta throughout the year.20 

People with a high intake of dietary fat, especially saturated fat, are 
at increased risk of type 2 diabetes, whilst those who regularly consume 
fish derive some protection.11 

 
Physical activity 
The effect of physical activity in overweight individuals has been shown to 
be beneficial even if they remain overweight. In a prospective trial of 
middle-aged men the degree of physical activity required appeared to be 
moderate, of at least a 40-minute duration per week. The protective effect 
was greater in men at high risk for type 2 diabetes (reduced risk by 64%) 



with the same level of physical activity and was still protective even at 
lower levels of activity.21 

As mentioned above, the US and Finnish diabetes prevention studies found 
an important role for physical activity in the prevention of diabetes, 
though it was not possible to clearly differentiate the relative roles of 
diet and exercise. 

Because of the high prevalence of diabetes in the Aboriginal population, 
and its great impact on morbidity and mortality, its prevention is very 
important. This will need to be multifaceted, combining individual 
counselling for high-risk people with population approaches (such as store 
food policies, amenities for exercise and promoting a healthy lifestyle). 
Promotion of improvements in other fundamental socioeconomic determinants 
of health is also likely to be important, though how best to achieve this 
is unclear. In general community control and self-determination is thought 
to be crucial.  

People with the metabolic syndrome and/or IGT have the highest risk of 
progressing to full diabetes and its complications and should be targeted 
for more intensive interventions. 

 
Primary prevention with medication 
The US Diabetes Prevention Program reported in 2002 that metformin (850 mg 
twice daily) reduced the incidence of diabetes over 2.8 years by 31% 
compared with placebo. Metformin was used by those who were at high risk 
for diabetes with high fasting and post-load glucose levels (high enough 
for IFG or IGT but not diagnostic for diabetes). The protective effect was 
such that 14 people would need to be treated with metformin over three 
years to prevent one of them from becoming diabetic, at the expense of 
higher rates of gastrointestinal symptoms.13 At this stage CARPA is not 
recommending this as routine treatment for IGT, though future studies may 
change this. 
 
Other factors 
There is evidence that low birth weight and poor growth by 12 months of age 
can increase the risk of developing IGT and type 2 diabetes — a link 
described by the ‘thrifty-phenotype’ hypothesis.22,1 The understanding of 
this relationship (sometimes referred to as the ‘Barker hypothesis’) is 
evolving and is beyond the scope of this summary. 
 
 

Screening 
For most people diabetes is asymptomatic and will only become known after 
testing. Given that diabetes is common in Aboriginal populations, that 
there are effective treatment options and that early detection is 
relatively easy, CARPA recommends annual screening for diabetes for all 
Aboriginal adults.  

[Editor: The optimal age at which to start screening can be debated. 
Type 2 diabetes occasionally occurs at ages less than 15 years, but is not 
common. Screening people in their early teen years is consequently more 
likely to lead to false positive results than screening at an older age. As 
a pragmatic compromise the screening age has been kept the same as that 
used for other components of the Adult Health Check.  

Attempts at annual screening lead to many people actually getting two-
yearly screens. Two-yearly screening would be fine but it may not fit with 
local management issues like staff turnover, and staff feeling that they 



are responsible for it. There is also value in keeping it linked with other 
well- person checks that may be more clearly appropriate annually, such as 
smoking. PHC delivery issues probably favour annual screening as part of 
opportunistic Adult Health Check.] 

Extensive experience in remote and urban Indigenous health practice 
tells us that effective screening and management of cases needs local 
population registers, coordinated care-planning, recall systems, input from 
a range of health professionals and a good relationship between the health 
service and the people with diabetes. 

A US study concluded that type 2 diabetes screening may be cost-
effective if it involves screening high-risk subpopulations and commences 
at a younger age.23 No cost effectiveness study for diabetes screening has 
been reported in Australia. 

The Australian National NHMRC Evidence Based Guidelines for type 2 
Diabetes (2002) recommend that diabetes screening should be offered to all 
Aboriginal peoples and Torres Strait Islanders aged 35 years and over, but 
may need to be commenced at a younger age in some regions.24 Most primary 
care providers to the Aboriginal population have already introduced 
diabetes screening at a younger age (around 18 years).25 

A fasting blood glucose is currently the most widely recommended 
screening test for diabetes. The diagnostic criteria for diabetes have been 
based on the levels of hyperglycaemia that adequately predict the 
development of microvascular complications of diabetes.26 Diabetes is 
present if the fasting plasma glucose is greater than or equal to 7.0 
mmol/L. In the absence of symptoms this has to be confirmed on a subsequent 
day. A random or casual plasma glucose >11.1 mmol/L (with symptoms or 
repeated on a subsequent day) is retained as a diagnostic criterion.  

A fasting blood glucose may be less than ideal in the field because of 
logistic difficulties. In these instances, a random plasma glucose from 
venous blood is an alternative.  

 

Should the diagnostic level of fasting glucose also be used to screen 
for diabetes?  
This issue was investigated in detail in the Australian National NHMRC 
Evidence Based Guidelines for Type 2 Diabetes 2002. A fasting plasma 
glucose cut-off of 5.5 mmol/L best defined the upper limit of normality, 
and values above this indicated that further diagnostic testing was 
required (an oral GTT). Applying the guideline-recommended protocol of 
measuring fasting plasma glucose in people with risk factors to the general 
Australian population would result in 77% of people with diabetes being 
identified (with a specificity of 83%) but 25% of those tested would also 
require an oral GTT.24 This has been adopted in the CARPA protocol. 
 
Random blood glucose for screening diabetes  
The SANDS study questioned the value of a random blood glucose as a 
screening tool and concluded that, if the cut-off was 7.5 mmol/L (meaning 
that at this level a diagnostic oral GTT was performed), the test would 
fail to diagnose 60% of those with undiagnosed diabetes. The investigators 
were able to justify the use of a random blood glucose cut-off of 5.5 
mmol/L in screening for diabetes, confirming the diagnosis with an oral 
GTT.27 This has been adopted in the CARPA protocol acknowledging that it 
will often need to be followed up with diagnostic tests. With very high 
prevealence rates, many people will be diagnosed (>11.1, later confirmed) 



by random BGL testing and it is very important to make the screening 
process easy to implement.  
 

Finger-prick blood glucose useful as a screening test  
Capillary glucose levels may be slightly different to venous blood levels.8 
Blood glucose meters are frequently unreliable and very few evidence-based 
guidelines recommend their use for screening. The Australian National NHMRC 
Evidence Based Guidelines for Type 2 Diabetes 2002 clearly recommended that 
blood glucose meters not be used to screen for diabetes. However, although 
a venous sample is preferred, CARPA realises that there can be an advantage 
of having instant feedback, and the option of using a glucometer may 
increase the amount of screening that is performed. [Editor: Our experience 
is that a major barrier to Adult Health Checks is its uptake and promotion 
by primary health care staff during their clinical work, despite 
theoretical support.] If other blood tests are being done, for example as 
part of an Adult Health Check, then the glucometer should not be used.  

A lower (5 mmol) throshold for triggering further diagnostic testing is 
recommended to allow for a 10% inaccuracy in the glucometer reading. 
Similarly, a high reading of 12 mmol is recomended as being likely to 
indicate diabetes, all results in between need follow up.  
 
 
Case management 
Relationship with the health service 
As emphasised in the tips for managing chronic disease and in the diabetes 
protocol, a trusting relationship between the health professionals and the 
patient is very important. This is primarily based on our (CARPA) 
experience, but also supported by research into compliance issues. 
 
 
Lifestyle changes 
Weight loss 
Weight loss in obese patients with diabetes can improve glycaemic control 
and reduce the need for oral hypoglycaemics or insulin. Weight reduction 
can also reduce blood pressure in obese hypertensive subjects and can 
improve hyperlipidaemia.  

In one meta-analysis investigating the effect of weight loss in those 
with diabetes, dietary strategies alone had the greatest effect on glycated 
haemoglobin levels (a 2.7% reduction). A combination of diet plus 
behavioural therapy plus exercise also had a strong effect on reducing 
glycated haemoglobin, even though only a small degree of weight loss was 
achieved.28 Recognition that improved glycaemic control can occur in the 
absence of achieving a target weight is important in relation to compliance 
issues, health promotion and evaluation of programs.  

 For the general population calorie restriction diets and appetite 
suppressant drugs have good short-term effects, but most of this weight is 
regained a few months after treatment.29 A recent systematic review 
concluded that fat-restricted diets are no better than calorie-restricted 
diets in achieving long-term weight loss in overweight or obese people 
(general population).30 Others have concluded that a combination of advice 
on diet and physical activity, supported by behaviour therapy, is more 
effective than diet or physical activity alone. Strategies that involve 
family support, personal contact with therapist, mutliple inteventions and 
walking programs appeared most effective.31 



[Editor: As a person increases their exercise, body fat will decrease 
but the net effect on weight or BMI may be less than expected because of 
increased muscle mass.] 
 
Diet 
A diet high in fibre can lower total cholesterol by 10% in those with type 
2 diabetes32 and can improve glycaemic control if ingested in large 
quantities, but may be unacceptable.33 

A diet high in monounsaturated fat and low in carbohydrate can produce a 
more desirable plasma glucose, lipid and insulin profile in the short 
term.34,35,36 Modifying the frequency of meals and reducing their size so 
that there is ‘nibbling versus gorging’ may alter carbohydrate absorption, 
resulting in better glycaemic control.37 

The avoidance of sugar in the diabetes diet has been aggressively 
promoted in the past. However, simple sugars like sucrose (common sugar) 
and fructose (fruit sugar) do not need to be avoided as they have not been 
shown to adversely affect the blood glucose level any differently from 
complex carbohydrates33, nor do they affect the lipid profile.32 There is no 
reason to recommend that people with diabetes avoid naturally occurring 
fructose in fruits, vegetables, and other foods. 

The health promotion of appropriate diet and physical activity in 
several Aboriginal communities in Central Australia was associated with 
reduced rates of glucose intolerance over a seven-year intervening 
period.38 In the Kimberley, involvement in diet and/or exercise strategies 
was associated with protection from increases in plasma glucose.39 

 
Activity 
In patients with type 2 diabetes exercise may improve glycaemic control, 
hypertension and total serum cholesterol levels. A meta-analysis of 
randomised controlled trials demonstrated that exercise in those with type 
2 diabetes can reduce glycated haemoglobin from a weighted mean of 8.31% to 
7.65% (over a mean period of 18 weeks) without any significant change in 
BMI (mean weight 83 kg), compared with control groups with no exercise.40 

The physical activity to achieve this outcome was three 45-minute moderate-
intensity aerobic workouts per week (similar to goals specified in 
Australian guidelines).41 

A community-based exercise program for a Native American population with 
type 2 diabetes was able to demonstrate reduced weight and improved 
metabolic control after 37 weeks of exercise for approximately two hours 
per week.103 

  

Smoking 
Smoking is a potent risk factor for vascular disease, and it is 
particularly important for those at high risk of cardi-vascular disease, 
such as those with diabetes, to be encouraged to quit. See the chapter on 
tobacco and smoking for more detail.  
 
Alcohol 
People with diabetes should avoid more than about 20 g/day (two standard 
drinks). Alcohol consumed in large amounts provides a heavy caloric load, 
encourages obesity, adds to psychological stress, damages the liver and 
pancreas and raises blood pressure and lipids — all factors which 
complicate management. Alcohol can cause severe and life-threatening 
hypoglycaemic episodes, particularly among diabetics on insulin or long-



acting sulphonylureas, and can significantly complicate infections such as 
pneumonia.  
 
 
Glycaemic control 
Glycaemic control in type 2 diabetes can prevent microvascular disease 
(small vessel damage seen in the retina and kidneys) and macrovascular 
events (damage to large conduit vessels such as coronary, cerebrovascular 
and peripheral vessels) in obese patients.  

In those with type 2 diabetes, a six-year Japanese study — which 
compared intensive insulin therapy with conventional insulin therapy — 
demonstrated a beneficial effect in preventing macrovascular disease in the 
intensively treated group. This was noted despite no change in lipid 
profiles and hypertension status between the type 2 diabetes groups, and no 
difference in weight from baseline after six years. The average BMI (BMI = 
21) of the participants was, however, much less than usually seen in 
patients with type 2 diabetes, and no blinding was reported.42 

This study also demonstrated that intensive insulin therapy (three or 
more daily injections) in patients with type 2 diabetes significantly 
prevented microvascular complications to a greater degree than conventional 
insulin therapy (one or two daily injections of intermediate insulin).  

The UK Prospective Diabetes Study (UKPDS) reported 10 years of follow-up 
in those with type 2 diabetes, but did not demonstrate reduced diabetes-
related deaths, stroke, amputation, death from peripheral vascular disease, 
or all-cause mortality from intensive insulin nor oral hypoglycaemic 
treatment (sulphonylureas) when compared with conventional dietary therapy. 
The median HbA1c values over 10 years were significantly lower in the 
intensive than in the conventional group (7.0% compared with 7.9%). This 
degree of glycaemic control appeared to make no difference in influencing 
the absolute risk for fatal myocardial infarction, heart failure, or 
angina. The aggregate absolute risk for myocardial infarction (fatal and 
non-fatal infarction as well as sudden death) was of borderline 
significance in favour of intensive glycaemic control. Consequently, the 
UKPDS did not support the theoretical risk that exogenous insulin adversely 
affected cardiovascular status.43 

The situation was quite different and unexpected in overweight type 2 
diabetes clients (median baseline BMI = 32) treated with metformin in the 
UKPDS. These patients were treated so that fasting blood glucose remained 
below 6.0 mmol/L, and were kept on monotherapy until marked hyperglycaemia 
occurred. Intensive blood glucose lowering lead to significantly reduced 
macrovascular events. There was a 36% lower risk of all-cause mortality, 
and 39% lower risk of myocardial infarction. The reduction for aggregate 
macrovascular disease (stroke, peripheral vascular disease, infarction, and 
sudden death) was 30% greater in the metformin group over 10 years than 
conventional treatment. Metformin lead to significantly less weight gain 
than sulphonylurea or insulin therapy while achieving the same degree of 
glycaemic control.44 

The UKPDS demonstrated that intensive glycaemic control in those with 
type 2 diabetes, either through insulin or sulphonylureas, can 
significantly decrease the risk of aggregated microvascular complications 
(in mildly obese or non-obese clients with type 2 diabetes with median 
baseline BMI = 27) when compared with conventional treatment such as 
regular dietary advice. The absolute risk reduction was 2.8 events 
prevented per 100 patients over 10 years. This means that 36 clients with 



type 2 diabetes need to be intensively treated in order to prevent one 
microvascular event over 10 years, when compared with dietary treatment 
alone. However, most of the benefit was due to reduced retinal 
complications. The progression of retinopathy after 12 years was reduced by 
21%. The need for retinal photocoagulation was also significantly reduced 
when compared with diet therapy. However, reno-protection from improved 
glycaemic control in type 2 diabetes was not confidently demonstrated. 
Whilst intensive treatment with sulphonylurea therapy or insulin lead to a 
67% risk reduction in the proportion of patients who had a two-fold 
increase in plasma creatinine, the result was not significantly different 
from progression in the diet-treated group over 10 years. The progression 
of microalbuminuria and overt proteinuria varied between the groups but 
differences remained insignificant after 15 years. The progression to renal 
failure was reduced but the difference between the treatment groups was 
also insignificant. Intensive therapy was also less protective for other 
microvascular endpoints such as differences in ankle reflexes, or autonomic 
markers.43 

There is a special case for insulin treatment in those who have recently 
had a myocardial infarct. In the DIGAMI study, intensive insulin therapy 
started within 24 hours of infarct (mean age 68 years) and continued 
thereafter; this significantly reduced mortality over 3.4 years compared 
with conventional therapy. The absolute reduction in mortality was 11%, 
implying one saved life for nine patients treated for 3.4 years.45 

 

Oral hypoglycaemic drugs 
The timing for the introduction of oral hypoglycaemic drugs has to be 
negotiated with the person with diabetes and should be influenced by the 
severity of their diabetes (e.g. fasting BGL) and the presence of symptoms 
or complications.  

In patients with type 2 diabetes, metformin is the drug of choice,46,47 

Metformin produces a reduction in fasting (15–20%), post-prandial (45%) and 
glycated haemoglobin by 1.2%, which is similar to suphonylurea drugs.46 
Further, long-term therapy reduces plasma triglyceride concentrations by 
10–20% and reductions in total cholesterol and LDL have been reported, 
independent of its glycaemic effect.32,48 In comparison to sulphonylureas, 
metformin does not cause weight gain or increase insulin 
concentrations.46,47 A systematic review also concluded no increased risk of 
lactic acidosis from metformin.49  

Alpha-glucosidase inhibitors such as Acarbose can be used as first-line 
therapy with diet and exercise, or in combination with sulfonylureas to 
lower hemoglobin A1c concentrations an additional 0.5–0.9%.50 These agents 
inhibit polysaccharide digestion and therefore glucose absorption, which 
decreases post-prandial hyperglycaemia. They have only modest anti-diabetic 
action and hence a limited role.  

The thiazolidinediones are a new class of oral agents that decrease 
insulin resistance. Troglitazone belongs to this class, but was withdrawn 
in the US in March 2000 due to associated liver injury. Newer agents have 
been approved in Australia (rosiglitazone and pioglitazone) for mono or 
combined therapy with metformin or sulphonylurea. These agents lower 
hemoglobin A1c concentrations an additional 0.6–0.8% compared with 
baseline, alone, in combination or with insulin. There is no evidence to 
indicate they are better than other drugs. 

Patients should not be started on the glitazones if there is any history 
of underlying chronic liver disease, e.g. cirrhosis, and probably chronic 



hepatitis. Treatment should be avoided if the ALT is more than 2–3 x upper 
limit of normal [Editor: Which is tricky as many of our patients have fatty 
liver with mild elevations in ALT which will actually improve on any BG 
lowering treatment]. It is recommended to check LFTs at four weeks, then 
three monthly and, if the ALT becomes more than three times the upper limit 
of normal, treatment should be ceased. Prescribing requires monitoring 
alanine amino transferase (ALT) e.g. two-monthly testing in the first 12 
months of therapy.51  

Most patients with type 2 diabetes over time will require multiple oral 
hypoglycaemic therapy for glycaemic control.52 
 

Insulin (in type 2 diabetes) 
Those with type 2 diabetes can become insulin-deficient over time because 
of the progressive decline in pancreatic beta-cell function and will 
require insulin therapy to achieve optimal glycaemic goals.53 The UKPDS 
Group reported that, over six years, 53% of type 2 diabetics treated with 
sulphonylureas required additional insulin therapy to reach glycaemic goals 
(fasting plasma glucose <6 mmol/l).54 

When insulin is used in those with type 2 diabetes very high doses are 
often required, and consequent increased weight gain can be a problem.55 

The use of insulin in poorly controlled type 2 diabetes patients is 
controversial and there appears to be no consensus on the optimal 
commencement time. The decision can be based on when poorly controlled type 
2 diabetes becomes symptomatic, or oral therapy fails to achieve target 
glycaemic control. If there is persistant ketonuria, this strongly suggests 
a need for exogenous insulin. [Editor: However, because insulin use 
requires an additional level of patient education and motivation, it is 
crucial to involve the patient, and possibly their carers, in the decisions 
about using insulin. This may take more than one attempt.]  

The main aim of introducing insulin therapy in patients with type 2 
diabetes is to optimise glycaemic control in order to prevent microvascular 
diabetic complications and to relieve the symptoms of poorly controlled 
hyperglycaemia. The protective effect of insulin was no different from that 
achieved with oral sulphonyureas in the 10-year UKPDS, although the rate of 
a major hypoglycaemic event every year was almost twice as high (2% per 
year) when using insulin. Due to the risk of complications, significant co-
morbidity (e.g. cerebrovascular disease, ESRF, cardiac failure) should be 
considered a possible contraindication to tight control in type 2 diabetes. 
[Editor: Seek specialist advice re risks and benefits.]  

Three meta-analyses have confirmed that combined insulin and oral 
hypoglycaemic (sulphonylurea) therapy in type 2 diabetes results in lower 
insulin doses than insulin alone to achieve similar glycaemic 
control.56,57,58 In addition, combined therapy improved glycaemic control in 
type 2 diabetes patients without a significant change in body weight. 
Reductions in glycated haemoglobin of 1.0–1.5% with lower insulin doses 
were seen in the combined insulin groups.  

Common combinations include sulphonylureas plus evening or bedtime 
intermediate or long-acting insulin. The combination of sulphonylurea plus 
metformin plus insulin has been used infrequently, and is therefore less 
well studied. [Editor: The UKPDS data compares early introduction of 
insulin with standard non-insulin–based management. This is a different 
issue to the use of insulin in ‘failed’ oral Tx. A common problem seen in 
clinical practice is; what is the best strategy when diet and oral drugs 
have failed? There are only a few options (can be combined):  



•  Check and reinforce compliance with diet, exercise and oral drugs 
•  Switch to or add insulin (which will improve glycaemic control, which 

is a beneficial thing) 
•  Leave glycaemic control and focus on other CV risk factors to decrease 

overall risk 

One of the major changes in the fourth edition of the CARPA STM is the 
promotion of nocturnal insulin in this situation.] 
 
Monitoring glycaemic control 
Glycated haemoglobin measurement is the accepted gold standard for 
monitoring glycaemic control. Australian guidelines recommend that HbA1c be 
measured every three–six months for insulin-treated patients and every six–
12 months for patients with type 2 diabetes who are not on insulin.59  

Glycated haemoglobin (expressed as %HbA1c) is measured from red blood 
cells and, because cell turnover occurs every three months or so, there is 
little value in performing the test at intervals less than three months.60  

The optimal glycaemic goal is a HbA1c <7%, although the lower the 
glycaemic threshold, the lower the risk of complications. This may be 
unrealistic for some people and less stringent treatment goals may be 
appropriate for patients with limited life expectancies, in the very young 
or older adults, and in individuals with comorbid conditions.61 [Editor: A 
goal of HbA1c <7% will not be achievable for many people, and could lead to 
a further sense of failure for staff and patients. In the protocol we 
stress that any decrease is in HbA1c is beneficial and suggest 8% as a more 
realistic target.] 

An evaluation of a point-of-care glycated haemoglobin testing program 
(DCA 2000) in 42 ACCHSs, in which 2315 Aboriginal people with diabetes were 
monitored, showed that point-of-care HbA1c testing served as a catalyst to 
enhance patient self-management, was acceptable to Aboriginal health 
workers, produced acceptable results, and led to more opportunistic 
testing.62,63 A Medicare rebate to cover the cost of cartridges was introduced 
in 2000 (item No 73840, $14.15 per tests, 4 x per year). 

 

Self-monitoring of glucose 
Self-monitoring is useful for adjusting insulin requirements. For those not 
needing insulin it is unlikely to be useful unless it leads to changes in 
lifestyle, treatment, motivation or sense of control. 

A meta-analysis of trials of self-monitoring of BGL in type 2 diabetes 
did not provide evidence for reduction of glycated haemoglobin, nor was 
there any effect on body-weight.64 Most of the trials involved clients who 
were not on insulin. However, there have been some more recent studies that 
suggest a small improvement in HbA1c might be attributable to self-
monitoring in type 2 diabetes.65 

The benefits for patients with type 2 diabetes in relation to quality of 
life remain to be proven. No matter how hard some patients try to achieve 
glycaemic control, their blood glucose values continue to fluctuate in an 
alarming way. This can lead to despair and learned helplessness.66 

Self-testing for glycouria is unpredictable in relation to glycaemia.  
 

 



Blood pressure and renal disease 
Treatment for hypertension 
Hypertension is very common in those with diabetes, thought to be twice 
that in those without diabetes. Hypertension in patients with diabetes is 
associated with accelerated progression of both microvascular (retinopathy 
and nephropathy) and macrovascular (CHD, stroke, peripheral vascular 
disease) complications.67 The AusDiab study showed that there is nearly one 
untreated and possibly undiagnosed Australian with hypertension for every 
person on treatment.4  

Lowering blood pressure in those with diabetes is effective at reducing 
both macrovascular and microvascular events. Weight loss (even small 
reductions such as 3–9% of body weight), increase in physical activity68, 
and reduction of sodium intake69 have been shown to improve blood pressure 
control.70 A reduction in alcohol consumption from more than two standard 
drinks per day reduces blood pressure of both hypertensive and normotensive 
people according to two systematic reviews.70,71 (Most of the hypertension 
studies have been conducted in the general population without diabetes.) 
Non-pharmacological measures should be encouraged as first-line therapy.  

Treatment of hypertension in those with diabetes (with or without pre-
existing heart disease) is effective at reducing cardiovascular morbidity 
(AMI, stroke) and cardiac death.72 This was shown in several systematic 
reviews.73,74,75  

In the UK Prospective Diabetes Study (UKPDS) study, lowering the mean BP 
to 144/82 mmHg (‘tight blood pressure control’ compared with less tight 
control of 154/87 mmHg) achieved significant reductions (44%) in fatal and 
non-fatal stroke compared with less tight BP control over nine years. The 
21% reduction in risk for myocardial infarction was not statistically 
significant, but when all macrovascular diseases were combined — including 
myocardial infarction, sudden death, stroke, and peripheral vascular 
disease — the group assigned to tight blood pressure control had a 
statistically significant (34%) reduction in risk compared with the group 
assigned to less tight control.76 Combination therapy with more than one 
agent was required in one third of those with type 2 diabetes in the UKPDS 
group assigned to tight BP control. 

Treatment of hypertension in the UKPDS also significantly prevented 
microvascular complications in those with type 2 diabetes by 36%. This was 
mainly due to a significant reduction in the risk of requiring retinal 
photocoagulation over a median 7.5 years of treatment. Six clients with 
type 2 diabetes need to have their blood pressure intensively controlled 
over 7.5 years, in order to prevent a two-step retinopathy progression in 
one of them. The magnitude of this benefit appears greater than that 
achievable through intensive glycaemic control. The deterioration of visual 
acuity can also be prevented suggesting the prevention of diabetic 
maculopathy. Renal complications could not be prevented by tight BP 
control.76 

The tighter the control of BP in those with type 2 diabetes, the greater 
the reduction in cardiovascular events.72 The HOT study demonstrated that 
in patients with diabetes a lower diastolic blood pressure (<80 mmHg) led 
to a 51% reduction in major cardiovascular events (fatal and non-fatal 
myocardial infarction and strokes and all other cardiovascular deaths) over 
3.8 years, compared with a diastolic blood pressure of <90 mmHg.77 

The HOPE Study (3577 with diabetes, of whom 98% were type 2, mean age 65 
years, mean BMI 28.5, mean baseline BP 142/80 mmHg) was largely a primary 
prevention trial for those with diabetes. It compared the use of ramipril 



with placebo and found the risk of the aggregate of cardiovascular death, 
myocardial infarction, or stroke was significantly reduced by 25% over 4.5 
years. There was also a significant relative risk reduction in total 
mortality (24%), myocardial infarction (22%) and stroke (33%).78 

The MICRO-HOPE substudy assessed the effect of ramipril in those with 
diabetes, plus at least one other cardiovascular risk factor (total 
cholesterol >5·2 mmol/L, HDL cholesterol <0·9 mmol/L, hypertension, known 
microalbuminuria, or current smoking). Subjects had no overt proteinuria 
when therapy commenced. Ramipril significantly reduced the risk of overt 
nephropathy by 24%, and combined overt nephropathy, laser therapy or 
dialysis by 16% over 4.5 years, when the baseline blood pressure on average 
was 142/80 mmHg.78 

Other studies have shown that the progression of microalbuminuria to 
persistent proteinuria can be reduced by ACEI or Angiotensin Receptor 
Blockers (ARB) in both hypertensive and normotensive patients with type 1 
diabetes and in hypertensive type 2 diabetics79,80 With ACEI, the risk of a 
doubling of the serum creatinine was reduced by half over a median follow-
up of three years, as was the combined risk of death, dialysis or 
transplantation in type 1 diabetics. A systematic review of trials also 
confirmed that ACEI can arrest or reduce the albumin excretion rate in 
microalbuminuric normotensive diabetics, as well as reduce or prevent an 
increase in blood pressure in both type 1 and type 2 diabetics.81  

Overall, the control of hypertension reduces microvascular complications 
in those with type 2 diabetes more than glycaemic control does.82 The number 
of patients with type 2 diabetes who need to be treated over 10 years to 
prevent one patient developing any complication was 6.1 (95% CI interval 
2.6 to 9.5) and to prevent death from a cause related to diabetes 15.0 
(12.1 to 17.9).76 No studies have as yet shown a reduction in end stage 
renal failure (ESRF) incidence or mortality from renal failure, due to 
hypertension treatment in patients with type 2 diabetes. 
 
Target blood pressure 
The American Diabetes Association recommend a target blood pressure goal of 
<130/80 mmHg if it can be safely achieved. There is no threshold value for 
blood pressure, and risk continues to decrease well into the ‘normal’ 
range. Behavioural and lifestyle therapy is warranted for the first three 
months if BP is between 130–140 mmHg systolic or 80–90 diastolic, before 
commencing antihypertensives, and those with BP >140/90 should be commenced 
at the same time as lifestyle advice.67Australian Guidelines recommend a 
target <130/85 mmHg.83 

Blood pressure should be measured at least annually in those with 
diabetes. However, most health care providers will measure blood pressure 
more frequently than this. Several evidence-based guidelines suggest 
measuring blood pressure at every clinic visit in patients with 
diabetes.83,67 
 
Choice of medication 
There is evidence that ACE inhibitors have renal protective effects, as 
demonstrated by their ability to reduce proteinuria and prevent renal 
deterioration more effectively than other classes of anti-hypertensive 
agents in diabetic patients. They do not adversely affect glucose control, 
they favourably affect lipids and they reduce left ventricular hypertrophy.  

The Australian Diabetes Society recommends that ACE inhibitors are the 
drug of choice in diabetic patients with microalbuminuria (with or without 



hypertension) or overt nephropathy, while beta-blockers or calcium channel 
blockers were recommended for diabetic patients without nephropathy but 
with angina. The NT Coordinated Care Trial hypertension guidelines have 
concluded that the favourable lipid profile associated with ACEI use and 
the higher absolute cardiovascular risk in Aboriginal populations support 
the first-line use of ACEI regardless of diabetes. Since the introduction 
of ARB’s the American Diabetes Association recommend either ACEI or ARB in 
hypertensive patients with microalbuminuria or clinical albuminuria/ 
nephropathy.67 

 

 
Ischaemic heart disease 
Aspirin prophylaxis 
There is good evidence that aspirin can prevent adverse vascular outcomes 
in those with diabetes. Aspirin is protective in those with diabetes who do 
not have heart disease (primary prevention) and in those with pre-existing 
heart disease (secondary prevention). Twenty-six poeple with diabetes 
needed to be treated with aspirin (75–325 mg/day) over a median of two 
years to prevent against a ‘vascular event’ (non-fatal myocardial 
infarctions, non-fatal strokes, or vascular deaths)84  

Three primary prevention trials — including the Physicians Health 
Study,85 the Early Treatment Diabetic Retinopathy Study (ETDRS)86 and the 
Hypertension Optimal Treatment (HOT)87 trial — all reported that aspirin 
reduced the risk for acute myocardial infarction in those with diabetes, 
and to a similar degree to those without diabetes.  

A collaborative overview of 145 trials reported secondary prevention 
against cardiovascular disease and death from aspirin in subgroups with 
diabetes. Diabetic subjects had risk reductions that were comparable to 
non-diabetic individuals.88 

The American Diabetes Association guidelines recommend aspirin therapy 
for all patients with diabetes.89 Contraindications include aspirin 
allergy, bleeding tendency, anticoagulant therapy, recent gastrointestinal 
bleeding and clinically active hepatic disease. Australian guidelines also 
recommend aspirin (75–325 mg/day) for people with type 2 diabetes.90 

  

Lipids 
(Also see the separate chapter on lipids.) 
Lipid abnormalities — such as elevated low-density lipoprotein (LDL) 
cholesterol, and reduced high-density lipoprotein (HDL) cholesterol — 
increase the risk of cardiovascular disease in those with or without 
diabetes.90 Hypertriglycerideamia is more common in those with diabetes or 
IGT, and is an independent risk factor for cardiovascular disease. Alcohol 
intake (even modest quantities) can exacerbate hypertriglycerideamia.  

Lipid-lowering agents can reduce the risk of cardiovascular disease in 
those with diabetes. Reduced risk has been shown in those without pre-
existing heart disease (primary prevention) and in those with previous 
acute myocardial infarction (AMI) or angina (secondary prevention).84 

Several studies have confirmed that lipid-lowering drugs protect against 
CV events in those with diabetes who had previous AMI or angina. The 
Scandinavian Simvastatin Survival Study, or ‘4S’, showed that the relative 
risk reduction of a major cardiovascular event was of equal magnitude to 
that observed in non-diabetic patients (55%, 95% CI 24–73%) over a median 
of 5.4 years.91 The LIPID study reduced cardiovascular events in diabetics 
over 6.1 years by 16%, but this was not statistically significant. The 



Veterans Affairs High-Density Lipoprotein Cholesterol Intervention Trial 
(VA-HIT), led to a 24% decrease in cardiovascular events in diabetic 
subjects with prior cardiovascular disease over 5.1 years.92 

Weight loss has been associated with improvements in triglyceride 
levels, a reduction in total and LDL cholesterol and increases in HDL 
cholesterol.93 There have also been reports of a beneficial effect of 
exercise on the lipid profile.32,94 Because physical activity is recommended 
and shown to be of benefit in weight loss, it is recommended for all 
patients with diabetes.41  

Dyslipidaemia will improve with a low saturated fat diet replacing 
saturated fats with carbohydrate and monounsaturated fats.93 This will also 
reduce the risk of coronary heart disease.94  

Australian guidelines recommend those with diabetes have annual 
assessment of serum lipid levels to assess cardiovascular risk. Lipid-
lowering therapy should be initiated immediately in those with existing 
coronary heart disease and a total cholesterol >4 mmol/L. In all those with 
diabetes, lipid-lowering therapy should be implemented if dietary advice is 
ineffective in reducing total cholesterol to target levels after six weeks 
(and total cholesterol is >6.5 mmol/L). A total cholesterol <4 mmol/L (LDL 
cholesterol <2.5 mmol/L) is the recommended target. Almost all guidelines 
recommend screening using fasting serum specimens for determination of HDL 
cholesterol and triglyceride levels in those with diabetes (even though TGs 
are only affected by non-fasting).32 When the patient is on drug therapy, 
lipid profiles should be repeated every two months to assess progress until 
stable and satisfactory. Choice of therapy is detailed in the Australian 
Lipid Management Guidelines,94 Australian cardiovascular drug guidelines95 
and NHMRC Diabetes Guidelines.32 

[Editor: Note that the lipid protocol in the CARPA STM regards diabetics 
as being in the highest risk group, along with those who have had a 
myocardial infarct. This is outside the scope of many current guideline 
recommendations. We believe the combination of: the high incidence of 
ischaemic heart disease, the high-risk state of most Aboriginal patients 
with diabetes (by virtue of other components of the metabolic syndrome and 
the efficacy of lipid treatment as primary prevention of ischaemic heart 
disease), make earlier and more aggressive use of lipid-lowering medication 
warranted.] 
 
 
Diabetic retinopathy 
Diabetic retinopathy is a specific microvascular complication of diabetes 
characterised by microaneurysms, haemorrhages and other abnormalities in 
the retina leading to bleeding and new vessel formation in the eye and, 
ultimately, blindness. The associated macular oedema occurs from the 
increased permeability of retinal vessels. The early changes can only be 
detected by eye examination. The case for regular screening and treatment 
of diabetic retinopathy is well described in the OATSIH Specialist Eye 
Health Guidelines.96 

There is little data on the prevalence of diabetic retinopathy in 
Aboriginal populations. However, based on unpublished studies from around 
Australia, the crude prevalence of diabetic retinopathy in those with 
diabetes did not differ between Aboriginal and non-Aboriginal populations 
(8–35%).97 It is uncertain what proportion of blindness in the Aboriginal 
population is due to diabetes, though we would now expect it to overtake 
trachoma as the leading cause.  



Only good glycaemic and blood pressure control and laser 
photocoagulation treatment are known to prevent and slow the progression of 
diabetic retinopathy. Timely laser therapy reduces the rate of vision loss 
by 80–90% among patients with proliferative retinopathy over two years and 
this underlies the rationale for regular screenign for diabetic 
retinopathy.96  

Given that around 20% of those with type 2 diabetes have retinopathy at 
the time of diagnosis, screening for retinopathy should be started at the 
time of diagnosis. The rate of progression of early retinopathy to high-
risk stage is thought to be only about 1% per year.96 However, we recommend 
that in the Aboriginal and Torres Strait Islander population retinal and 
eye examinations should be conducted every year, as some will be missed in 
some years and other eye conditions will be detected as long as visual 
acuity is measured as part of the screening (especially since those with 
poor glycaemic control or proteinuria are at greater risk of retinopathy 
progression). This is consistant with other reviews and guidelines.96,98 
Examinations will be required more frequently if retinopathy is 
progressing, and women with pre-existing diabetes who become pregnant 
should have close follow-up throughout pregnancy.99 

Screening should include visual acuity with vision worse than 6/12 
leading to referral.96 Screening can be done by appropriately skilled 
clinicians, or better as part of an organised system of retinal 
photography. Non-mydriatic fundal photography has enabled retinal screening 
to take place without the need for on-site ophthalomologists. It requires 
the use of a specialised camera, and photographs can be taken through a 
dilated or non-dilated (non-mydriatic) pupil. An ophthalmologist in the 
referral centre can then assess photographs.  

Indirect ophthalmoscopy is sensitive and specific enough but requires 
specialised experience and skill not usually found in primary health care 
settings. Screening for DR with a camera is generally more sensitive and 
specific than direct ophthalmoscopy.100  

Retinal photography has the advantage of possible immediate patient 
feedback and the permanent record allows quality assurance and monitoring 
of progressive changes. A systematic review of DR screening techniques 
supports retinal photography with mydriasis as the preferred method.101 It 
has been evaluated in remote Aboriginal community screening programs and 
found to be as good or better than indirect fundoscopy.102 There are now a 
number of regions successfully using retinal cameras for DR screening in 
Australia.  

A number of studies have concluded that screening people with diabetes 
for retinopathy is cost effective, especially compared to the cost of 
caring for people that would otherwise be blind.103,104 The marginal gains in 
cost utility of annual over second or third yearly screening were modest in 
a US model, though annual screening was more cost-effective for populations 
who are at high risk for retinal complications (with poor glycaemic 
control).105 

 
 

Infections 
People with poorly controlled diabetes are prone to infections.9 Infections 
increase insulin resistance and worsen diabetes control and should be 
considered in the differential diagnosis of a sudden deterioation in 
glycaemic control.  



Infections in Aboriginal patients with diabetes are very common. The 
age-adjusted relative risk for hospital admission resulting from infection 
for Aboriginal patients with diabetes presenting to health services in 
Central Australia was nearly three times greater than for those who did not 
have diabetes. Infection was the most common reason for attendance at a 
health service. Infections accounted for 21% of deaths in Aboriginal 
patients with diabetes followed for seven years (late 1980s). Furthermore, 
deaths occurred at a young age, with a median of 55 years.106 Infection with 
diabetic foot complications was the commonest cause for admission in 
Central Australia between 1992 and 1997.107 

Those with diabetes should receive advice regarding the early 
presentation of soft tissue infections and symptomatic urinary tract 
infections. Pneumococcal and influenza vaccination is recommended for 
Aboriginal patients with diabetes regardless of age. 

 

Feet 
This is discussed in detail the following separate chapter. 
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