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Learning Outcomes 

• Discuss what is diabetes

• List prevalence of diabetes 

• Identify major risk factors for development of diabetes

• Discuss diagnostic criteria for diabetes

• Discuss pathophysiology of diabetes 

• Identify types of diabetes and common symptoms

• Discuss medication options

• Identify goals of diabetes management 



What is Diabetes?

A group of chronic metabolic disorders resulting in higher  blood glucose levels

( BGL’s)

Diabetes occurs due to an absolute or relative lack of effective insulin hormone related to 

either:

1.The pancreas not producing enough insulin OR

2. Cells of the body not responding to the insulin that is produced

There is currently no cure for diabetes and the condition requires lifelong management

What are the 3 major types?



Normal carbohydrate metabolism

Carbohydrates come from starchy (complex) and simple (sugary) foods.

CHO are digested in the small intestines into monosaccharides such as glucose, and are 

absorbed into the blood stream.

As glucose levels increase insulin is secreted by the pancreas which stimulates the 

transfer of glucose into storage cells (liver, muscle).

In the liver and muscles, glucose is changed into glycogen by a process called 

glycogenesis. 

Epinephrine and glucagon hormones convert glycogen back to glucose and releases it 

back into the blood stream, a process called glycogenolysis. 

If the glycogen stores are full excess glucose is converted to fatty acids and stored in 

adipose tissue in a process called lipogenesis.



Role of Glucose

Glucose  is the primary fuel use by the cells.

Sources of glucose include carbohydrate foods and also gluconeogenesis in the liver.

Blood Glucose Levels (BGL) for people without diabetes, are appropriately between 4 

and 7.8 mmol/L. 

Metabolism of fat and generally protein (unless in very large quantities) has NO DIRECT 

effect on BGLs. 



Role of Insulin

Insulin is a hormone produced in the beta cells in the pancreas

Insulin works to lower BGLs by facilitating the removal of glucose from the blood stream 

into the cells 

Insulin controls production of glucose by the liver 



Diabetes is the fastest growing chronic condition in Australia and the 7th leading cause of 

death.

280 people in Australia are diagnosed with diabetes every day – one every 5 minutes.

1.8 million Australians have been diagnosed with diabetes:

– 1.4 million known and NDSS registered, up to 500,000 undiagnosed

– ~ 10% with Type 1

– Gestational diabetes affects one in seven pregnancies

All types of diabetes are on the increase….

Prevalence of Diabetes in Australia 

Data: diabetesaustralia.com.au accessed 20/4/22



Indigenous Australians are 3 times more likely to have type 2 diabetes 

compared with non-Indigenous Australians.

Up to 58% of cases of type 2 diabetes can be prevented in 

the high risk (pre-diabetes) population.

Prevalence of Diabetes in Australia 



Risk Factors for Type 2 Diabetes

Non modifiable

• Family history of Type 2 diabetes

• Age over 40

• Aboriginality or other specific ethnic groups

• History of Gestational Diabetes

• Polycystic ovarian syndrome

• Anti- psychotic medications



Risk factors for Type 2 

Modifiable risk factors

• Physical Activity- how much and what kind?

• Nutrition-” heart healthy” , fresh as much as is feasible, non- processed 

NUTRITIOUS

• Weight- 5-10% reduction

• Smoking( cellular oxidative stress, inflammation)

• Type 2 diabetes is PREVENTABLE and the progression of diabetes CAN BE 

DELAYED 



Why is diabetes increasing?

• Type 2 diabetes is increasing at the fastest rate

• There are large numbers of people with silent, undiagnosed type 2 diabetes 

which may be damaging their bodies 

• Obesity epidemic 

• People are living longer

• Ethnicity - higher risk of type 2 diabetes in Chinese, South Asian, Indian, Pacific 

Islander and Aboriginal and Torres Strait Islander populations

• The combination of massive changes to diet and the food supply, with massive 

reduction in physical activity (more sedentary work and less activity)



Screening

People aged ≥ 55

People aged ≥ 45 with first degree relative or age ≥ 40 who have HTN/Obesity/both

People with aboriginal or other high risk ethnicities ≥ age 35 

People with IFG or IGT ( pre diabetes)

Women with history of GDM

People on anti-psychotic medications

Medicare reimbursement for annual Hba1c screening test



Diagnostic criteria

• Fasting BG of ≥ 7 mmol/L- if asymptomatic -repeat

• HbA1c ≥ 6.5% ( 48 mmol/mol)- if asymptomatic -repeat 

• Casual  ( random) BG of ≥ 11.1 mmol/L - if asymptomatic -repeat

• GTT  fasting ≥ 7  2 h  BG ≥ 11.1 mmol/L 

• If asymptomatic- tests should be repeated on a subsequent day







Types of Diabetes- Identify by cause 

• Type 1 - Immune mediated

• Type 2 - Insulin resistance

• GDM – placental hormones

• LADA – Latent Autoimmune Diabetes Adult

• MODY-rare. Genetic

• Damage to the pancreas

• Atypical types



Type 1 Diabetes - Insulin Production

An auto-immune condition in which the immune system destroys the pancreatic 

beta cells, causing absolute insulin deficiency

• There is “ a trigger”. 

• Positive GAD antibodies (glutamic acid decarboxylase) . to confirm 

diagnosis – GAD is an autoimmune marker of an attack on the cells that 

produce insulin. 

• May present with Diabetic Ketoacidosis (DKA). 

• Not linked to modifiable lifestyle factors. 

• The onset of symptoms is generally sudden.

• Always need external insulin for survival. 

Cannot be prevented



Type  1 Diabetes

Type 1 diabetes can occur at any age - usually younger 

• Typically presents with symptoms of diabetes such as polyuria, polydipsia and 

weight loss, however patients may present with minimal or no symptoms. 

• If BGL >17mmol/L at presentation, please check serum ketones.

• If ketones +, likely indicative of insulin deficiency, requires urgent insulin 

initiation – even if obese phenotype.

Overlapping presentations

• Type 1 in the older person

• Type 2 in the younger person 

If in doubt, assume type 1 



• Insulin is a hormone produced in the beta cells in the 
pancreas.

• Regulation of insulin is determined by the amount of 
glucose in the blood. 

• Increased BGLs stimulate insulin secretion while 
decreased BGLs inhibit its release.

• Insulin controls production of glucose by the liver. 

• Insulin opens the cell door and allows glucose to be 
transported into the cell to provide the body with energy.



TYPE 2 DIABETES 

Chronic progressive condition 

Insulin resistance            Insulin deficit

• Lifestyle changes (TLC) 

• Oral glucose lowering medication 

• May require insulin 

TYPE 2 REQUIRING INSULIN - NOT IDDM  



Type 2 diabetes in children 

• Type 2 diabetes is rapidly increasing in children and adolescents, accounting 

for approximately 5% of diabetes in this age group in Australia. 

• Type 2 diabetes in children presents in a similar way as in adults - there is 

insulin deficiency and resistance. 

• Strong family history (present in over 80% of cases) and predominately they 

are obese. 

• Indigenous and some ethnic groups are at higher risk, such as Aboriginal 

and Torres Strait Islanders. 



LADA – Latent Autoimmune Diabetes in Adults

• Slow progressing form of autoimmune diabetes.

• Despite the presence of islet antibodies at diagnosis of diabetes, the 

progression of autoimmune β-cell failure is slow. 

• LADA patients may be managed at first by diet, weight reduction, exercise 

and possibly oral medications. 

• May not need insulin injections for several months even years after 

diagnosis. 



Other types of diabetes 

There are other types of diabetes that account for about 3% of diabetes 

cases and can occur due to other conditions/syndromes, such as:

• Genetic defects of beta-cell function in pancreas and insulin action( 

MODY)  

• Disorders of the pancreas (pancreatitis, cystic fibrosis, cancer of 

pancreas and other insults to pancreatic function)

• Endocrine disorders (acromegaly and Cushing`s syndrome)

• Drug or chemical induced diabetes (steroid-induced diabetes)

• Infections (congenital rubella)

• Uncommon but specific forms of immune-mediated diabetes mellitus

• Other genetic syndromes sometimes associated with diabetes



Cornerstones of Management

• Nutrition - for normal growth, development, activity, lifestyle and culture.

• Exercise - active lifestyle for all, incidental as well as planned, and weight loss for obese.

• Manage co-morbid risks- Optimal BP, cholesterol/lipid levels

• Oral Medication - if BGLs cannot be controlled by following a food plan and activity alone, 

3 month trial often appropriate.

• Insulin Therapy - for all people with type 1 diabetes and in type 2 when diabetes no longer 

controlled by oral glucose lowering agents.

• Psycho-social support-

• Monitoring - either via 3–6 monthly HbA1c and/or self monitoring if appropriate. 

• Education - for all people with diabetes and their carers to allow them to make informed 

decisions about their diabetes care. Encourage involvement    in decision-making process 

regarding their care.

• Optimal Medical Management - involvement of the multidisciplinary diabetes team where 

appropriate, including regular assessment and complications screening.



Treatments

All of the knowledge we have does no good if…….…. 

The patient does NOT take their medication or does NOT take it correctly……



Glucose Lowering Agents (GLA’s)



Glucose Lowering Agents (GLA’s)

• Not a substitute for a healthy diet and physical activity.

• Type 2 diabetes is a progressive disease so GLA’s are often  required for 

treatment

• Important for the person with diabetes to understand that  GLA’s are not insulin 

• SBGM becomes more beneficial to the client and the clinician when GLA 

treatment is commenced or adjusted

GLA’s should be considered:

– If target glycaemic control is not  achieved after a 3-month period of healthy 

eating and regular exercise / activity

– When severe symptoms are present such as polydipsia, polyuria, fatigue, 

blurred vision and infection.

Additional GLAs are added when current GLA has reached maximum prescribed or 

tolerated dose and target glycaemic control not achieved

As diabetes is progressive  medications needs regular review and adjustment 



DM 2- what’s happening?

1. Insulin resistance- cells

2. Pancreatic insufficiency

3. Liver overproducing stored 

glucose

4. Lack of key gut hormone

5. Kidneys re-uptake of BG

6. Brain – hunger satiety centre



Oral GLA classes

• Biguanides

• Sulfonylureas

• Alpha Glucosidase Inhibitors 

• Thiazolidinediones (‘glitazones’)

• DPP-4 inhibitor (‘gliptins’)

• Glucagon-like peptide-1 agonists 

• SGLT-2 (‘flozins’)





Choosing glucose-lowering medication in those with established ASCVD, 

HF, and CKD. 

Melanie J. Davies et al. Dia Care 2018;41:2669-2701

©2018 by American Diabetes Association



Choosing glucose-lowering medication if compelling need to minimize 

weight gain or promote weight loss. 

Melanie J. Davies et al. Dia Care 2018;41:2669-2701

©2018 by American Diabetes Association



Choosing glucose-lowering medication if compelling need to minimize 

hypoglycaemia. 

Melanie J. Davies et al. Dia Care 2018;41:2669-2701

©2018 by American Diabetes Association



Toronto-1921



Insulin, food and glucose chart from 1922



Insulin Treatment

Essential for type 1 diabetes; enables glucose uptake and metabolism

May be required in type 2 diabetes if lifestyle measures and GLAs do not achieve target

glycaemic control or when GLAs unsuitable 

GDM / type 2 during pregnancy (Metformin possibility during pregnancy but no other 

GLAs and insulin may be required if targets are not met) 

50% type 2 require insulin 10 years post diagnosis

Insulin is an anaerobic steroid that encourages weight gain – now that alternatives like 

GLP-1 are available these should be considered initially

A person does not become type 1 when insulin treatment is required

The choice is  determined to support normal physiological changes 



Insulin Delivery Devices



Insulin Types

• Quick or Ultra short-acting insulin 

• Short-acting insulin

• Intermediate-acting insulin

• Long-acting insulin

• All preparations contain 100 U/mL and 

are suitable for SC injection 

• Short-acting insulin can be given IV 

e.g. diabetic ketoacidosis 

http://tmedweb.tulane.edu/pharmwiki/lib/exe/fetch.php/insulins1.png?cache=






Onset: 5-15min

Peak: 1-3 hours

Duration: 3 – 5hours 

To have 15 minutes to immediately prior meal or 

correct hyperglycaemia 

Clear insulin

eg.NovoRapid® (insulin aspart) / Humalog® (insulin 

lispro) / Apidra® (insulin glulisine)

Rapid Acting Insulin

http://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj8pO23laTMAhUJp5QKHYNrAjEQjRwIBw&url=http://www.diabetes-issues.com/diabetes-treatments/medical-treatments/&psig=AFQjCNENawRSUntYtrPeYEWGnCNeMFSx_Q&ust=1461480505985644


Onset: 1-4 hours

Peak: 0 – 8

Duration: 12-24 hours 

Clear insulin 

Given once or twice daily

e.g. Detemir [Levemir®] Glargine [Lantus®]

Long Acting insulin

http://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj8pO23laTMAhUJp5QKHYNrAjEQjRwIBw&url=http://www.diabetes-issues.com/diabetes-treatments/medical-treatments/&psig=AFQjCNENawRSUntYtrPeYEWGnCNeMFSx_Q&ust=1461480505985644


Onset:10 - 20 min 

Peak:1-4 hours

Duration: up to 24 hours

e.g. NovoMix 30® / Humalog Mix 25® / 

Humalog Mix 50®

Given once / twice / three times daily

Cloudy insulin (gently rotate vials in hands 

before use to ensure resuspension)

Have 15minutes to immediately prior meal 

Premixed Insulin ; Rapid and Intermediate acting insulin

http://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj8pO23laTMAhUJp5QKHYNrAjEQjRwIBw&url=http://www.diabetes-issues.com/diabetes-treatments/medical-treatments/&psig=AFQjCNENawRSUntYtrPeYEWGnCNeMFSx_Q&ust=1461480505985644


Ryzodeg

• Co-formulation of rapid ( Aspart) acting insulin and  basal ( Degludec) insulin

• Can be once to twice daily- if once daily-with the largest CHO meal of the day. Timing 

of injection can be  customized on patient’s meal schedule-

• CLEAR- NO mixing



Frequent Problems with Insulin Therapy

• Not mixing pre-mixed insulin

• Injection site – lipohypertrophy

• Not changing needles

• Insulin outdated, left outside for too long in hot weather

• Not timing premixed insulin, prandial insulin with meals

• Inconsistent carbohydrate intake

• No regular BGL monitoring

• Wrong insulin dispensed (Humalog versus 

Humalog Mix insulin)

• Recurrent hypoglycaemia and defensive eating



Hypoglycaemia (over dosing)

Hyperglycaemia (under-dosing) 

Insulin requirements can be affected by

– infection / illness 

– exercise / diet

– stress / hormonal changes

Allergy (extremely rare)

Absorption of insulin can be accelerated 

by

– increase in body temperature

– increase in temperature at 

injection site (e.g. hot baths)

– exercising the area of injection

– massaging

– injecting intramuscularly

PRECAUTIONS, CONTRAINDICATIONS, POTENTIAL 

INTERACTIONS & SIDE EFFECTS



Store unopened insulin in fridge until opened (not freezer)

Open vials / pens in cool, dark place (4weeks)

Discard insulin if:

– kept unrefrigerated > 4 weeks

– past expiry date

– insulin is discoloured

– clear insulin has turned cloudy

– lumps or flakes present

– has been frozen or exposed to high temps

– cannot achieve uniform suspension

Insulin Storage







Where to inject





http://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiTkd6_p6TMAhUIFZQKHe2YC7oQjRwIBw&url=http://www.diabetescareguide.com/insulin-delivery-the-latest-recommendations/&psig=AFQjCNEW5vKNjCYdy8J-6nqXkHWYAfiivg&ust=1461485325994107


Need for comprehensive assessment, education and ongoing support.

Minimal education needs for urgent insulin initiation:

– Technique

– SBGM

– Recognition & treatment of hypoglycemia

– Safe sharps disposal

– 5 to drive

– NDSS upgrade

Insulin commencement education



Research has shown that insulin pump therapy can reduce the frequency of 

severe Hypoglycaemia as well as improve the quality of life of pump users

Government subsidies for pump consumables via the National Diabetes 

Services Scheme (NDSS) have made it a more affordable option for many 

people.

Pumps are worn 24 hours a day, but can be detached as necessary for 

swimming, showering and other activities.

Use as per manufactures instructions

CONTINUOUS SUBCUTANEOUS INSULIN 

INFUSION

https://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi69eeXy6TMAhUiGKYKHceBBFsQjRwIBw&url=https://www.medtronic-diabetes.com.au/pump-therapy/what-is-insulin-pump-therapy&psig=AFQjCNGdLNsuw0mXa7n5OmrdUnJHxQUFfQ&ust=1461494965157047






Case Study 1



Case Study 2



Case Study 2



Resources- patientinfo.org.au



Resources-Community health pathways

https://hne.communityhealthpathways.org

https://hne.communityhealthpathways.org/


Pyscho- social aspects of diabetes



Diabetes Distress

What is it?

Diabetes distress is a term to describe the common emotional distress from living with 

diabetes. Diabetes management is relentless, with multiple decisions and tasks for self-

management each day, and concern about potential or current long-term complications. 

There may be increased financial burden, social concerns and stigma. 

One in four people with type 1 diabetes experience severe diabetes distress, and rates of 

one in five people with insulin-treated type 2 diabetes, and one in ten people with non-

insulin treated type 2 diabetes are seen. Diabetes distress can result in sub-optimal self-

management of diabetes, HbA1c, and impaired emotional wellbeing. It is more common 

than depression yet if left untreated, diabetes distress can result in depression or 

diabetes burnout.



Diabetes Distress

Diabetes distress can be easily assessed during a routine consultation. The Problem 

Areas In Diabetes (PAID) questionnaire is one of the most common diabetes distress 

measures. The PAID questionnaire identifies concerns with diabetes management and 

most importantly, can open up conversations about barriers for optimal self-management

The level of diabetes distress can change during the course of the diabetes journey, so it 

is best to assess diabetes distress at key points in time; 

1. At diagnosis

2. Annually

3.     During significant changes in treatment and development or worsening of diabetes-

related long- term complications.



Probem Areas in Diabetes scale-PAID

• The PAID questionnaire only takes 5 

minutes to complete and it is easy to 

score. It has 20 questions and a five-

scale rating for answers of 0-4 with 0 

representing “no problem” and 4 “a 

serious problem”. The scores are 

added up and multiplied by 1.25, to 

give the total score between 0 – 100. A 

score of 30 or higher indicates 

diabetes distress, and a of 40 or higher 

indicates severe diabetes distress. 

Individual answers that are rated either 

a 3 or 4, are worth discussing too. 



Self Blood Glucose Monitoring (SBGM)

https://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjInoCqk97ZAhUBqpQKHUOVDCcQjRwIBg&url=https://www.accu-chek.com.au/meter-systems&psig=AOvVaw0d-LNGsCYGQW3WBk453U1b&ust=1520647406374165


SBGM

It is the quality use of SBGM ( how the information is used and acted 

upon) rather than SBGM in HbA1c and well being. per se  or the 

frequency of SBGM that is crucial for affecting improvements 

For example: People with type 1 DM need to be able to:

1. Monitor and interpret their BGL’s

2. Estimate CHO intake and administer insulin doses to achieve outcomes

3. Develop problem solving skills for making decisions 



Benefits of SBGM

• Immediate results

• Relatively inexpensive

• Motivating

• Problem solving/supports self management

• 50-75 % of people with Type 2 DM  will eventually require insulin, therefore effective 

self-management and understanding of the impact of food, physical activity and 

medication is crucial to minimising progression.

• Supports decision making to prevent complications:

Postmeal hyperglycaemia is associated with higher risk of these complications

➢ Macro vascular 

➢ Increased risk of retinopathy

➢ Impaired cognitive function in elderly people with Type 2



TESTING in TYPE 2 DIABETES 

•People who are diet controlled or on metformin alone can be provided with the option of 

blood glucose monitoring

•Frequency of  SBGM is individualized

•To understand the impact of food and activity on the blood glucose profile, undertake a 

period of intensive testing-3-4 days is sufficient

•Specific times when testing is required

• Insulin therapy

• Sulfonylurea therapy

• When HbA1c unreliable

• Certain occupations

• When unwell or symptomatic

• When treatment decisions are being reviewed 



BG monitoring - considerations

• Is it necessary?

• Has the patient been 

registered with the NDSS? 

NDSS registration greatly 

reduces the costs of 

consumables.

• Can the products be easily 

obtained? 

• How good is the patient’s 

eyesight?

• How good is the patient’s 

dexterity?

• Is the technology 

appropriate?

• Can they interpret the 

result?



BLOOD GLUCOSE TARGETS- individualize 

RACGP guidelines for Type 2 diabetes advise 

6 to 8 mmol/L fasting  

8 to 10mmol/L post prandial 

HYPER risk: consistently above 10.0 mmol/L 

HYPO risk: low 4’s

ADS Hospital Guidelines 

RACGP 2016-18 Type 2 management 



RAGP 2020 Type 2-goals for optimum management



GLUCOSE LEVELS – When to test      

When?

2 hours after meals (Post-prandial)   

Target - 5 to 10 mmol/L (RACGP 2020)

Checks effectiveness of insulin and medication at that meal as 

well as CHO effect

2-3  mmol/L rise is ideal



Abbott Freestyle Optium Neo H™

Optium Neo H™ Blood Glucose and Ketone Meter:

▪ accurately measures capillary blood glucose and ketone levels. 

▪ is an earlier and more specific indicator of evolving ketosis and DKA 

than urinary ketone (acetoacetate) measurements.



CGM systems available in Australia

1. Medtronic –Guardian, Link 3

2. Dexcom - G6

3. Abbott- Libre 2 “Flash” GM



Ambulatory Glucose Profile ( AGP)



AGP Report Incorporates TIR and Other 

Metrics



AGP



AGP



HbA1c - Glycated Haemoglobin Test

HbA1c or glycated haemoglobin is a test used to estimate blood glucose 

control. 

▪ It reflects mean blood glucose over the entire 90-120 day life                    

span of the red blood cell, but it correlates best with mean                  

blood glucose over the previous 8 to 12 weeks. 

HbA1c values >48mmol/mol (>6.5%) can be used to diagnose diabetes. 



QUESTIONS


