Type 2 Diabetes Mellitus:
Overview 2007
Background:
The Canadian Health Council 2007 report indicates that roughly 1 in 20 Canadians, around 5% have type 2 diabetes (T2DM). However, the DIASCAN Study out of St. Michael's Hospital in Toronto found that 16.4% of primary care patients 40 years old or older had known diabetes.
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The incidence of type 2 diabetes is increasing at a dramatic rate with projection by the World Health Organization (WHO) that there will twice as many people with T2DM by 2025 as there were in 2000. Much of this can be attributed to increased obesity, which is secondary to increased consumption of energy dense foods and a more sedentary life style.

There are a number of factors that will contribute to an increasing prevalence of diabetes in Canada including: 

· an aging population (diabetes is more prevalent at older ages) 

· an increasing worldwide prevalence of obesity 

· an increase in the aboriginal population,who are especially predisposed to developing diabetes 

· a decrease in physical acyivity

Pathophysiology of Diabetes
The natural history and pathophysiology of diabetes is now becoming well understood. Beta cells in the pancreas detect fluctuations in blood glucose and other nutrients. When blood glucose rises, insulin is released. Insulin reduces blood glucose at three levels: muscle (takes up glucose and stores excess as glycogen), fat (takes up glucose and stores excess as fat) and liver (stops production of new glucose -gluconeogenesis, decreases the break-down of glycogen into dextrose-gluconeolysis, and promotes glycogen synthesis from glucose. 
	Insulin and Glucose Disposal in the Non-diabetic 
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Source IDF Diabetes education modules accessed May 2007 
	The following factors or steps appear to be involved in the development of type 2 diabetes. 
1. Diabetes begins with a genetic predisposition to B-cell deficiency in secretion and action of insulin, and to excess energy efficiency, resulting from exposure to an excess of calories, both through increased intake (energy dense foods) and reduced output (a sedentary lifestyle).

2. With the expansion of visceral fat stores comes the expansion of hormones (e.g. resistin, fasting-induced adipose factor (FIAF)) and intermediate metabolites (free fatty acids) which interfere with insulin action.

3. Hyperinsulinemia, the insulin-resistant phase occurs as the demand for greater insulin grows and can be considered a prodromal phase for future diabetes. Data indicates that 92% of people affected by type 2 diabetes are insulin-resistant.

4. Impaired fasting glucose (IFG) and impaired glucose tolerance (IGT) occur after insulin resistance and are considered to be prediabetic stages. These stages can occur for varying lengths of time in different individuals depending on their genetic makeup and environmental factors. Some individuals may progress rapidly to overt type 2 diabetes, whilst others may progress gradually. A small proportion may even recover from this intermediate stage. This recovery is called reversion to normal glucose tolerance. 
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Source IDF Diabetes education modules accessed May 2007 


Insulin insensitivity or hyperinsulinemia occurs before the development of T2DM. During this phase more insulin is required to lower blood glucose levels. In this phase there is less uptake of glucose into muscle tissue and the liver. The liver does not receive the signal to stop glucose production thus it continues to release stored glucose-glucolysis and to make new glucose-gluconeogenesis. Excess glucose is taken up by the fat cells and by the liver where it is converted to triglycerides resulting in "fatty liver."
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Insulin and Aging 
Insulin requirements increase as part of the normal aging process, which also results in beta cell loss. Primary failure occurs when insulin requirements exceed insulin production. People with T2DM lose 7% of their beta-cell function each year resulting in increasing insulin deficiency. Lifestyle and diet can help control blood glucose levels in some individuals, although the success rate is low. However, if diet/lifestyle changes are not effective or as beta-cell loss increases oral blood-glucose lowering drugs are necessary to maintain near-normal blood glucose levels. Eventually, around 50% of people with T2DM will require insulin therapy in addition to their oral glucose lowering therapy, which is known as 'secondary failure.' 


Risk Factors for Progression
The primary risk factors for progression to T2DM are: 

	
	· First-degree relative with diabetes 

· Age 40 years and older 

· Member of high-risk population (e.g. people of Aboriginal, Hispanic, Asian, South Asian or African descent) 

· History of IGT or IFG 

· Dyslipidemia 

· Hypertension 

· Overweight 

· Abdominal obesity 

· Vascular disease 

· Presence of complications associated with diabetes 

· History of gestational diabetes mellitus 

· History of delivery of a macrosomic infant 

· Polycystic ovary syndrome 

· Acanthosis nigricans 

· Schizophrenia 



Reduced physical activity and being overweight are the major precursors of, and the most modifiable risk factors for, diabetes. 
Definitions

Diabetes mellitus is defined as a metabolic disorder which is characterized by the presence of hyperglycemia (> 7 mmol/l) due to defective insulin secretion and/or defective insulin action. 

Prediabetes is a term that includes impaired fasting glucose (IFG) and/or impaired glucose tolerance (IGT). Subjects with pre-diabetes are at risk of developing diabetes and its complications, though not all individuals with prediabetes will necessarily progress to diabetes. Clinical experience indicates that a significant proportion of people (~25-30%) who are diagnosed with IGT will revert to normoglycemia. 

Diagnosing Diabetes

	According to the 2003 Canadian Diabetes Guidelines
the following gives a diagnosis of diabetes. 
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	Plasma Glucose levels for diagnosing IFG, IGT, and diabetes 
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However, diagnosing people at risk of developing T2DM and focussing on preventing T2DM should also be a goal of diabetes educators. People with IGT or prediabetes (which used to be called chemical, latent, preclinical or subclinical diabetes), have an increased risk of developing T2DM. Identifying patients with IFG and/or IGT, particularly in the context of the [image: image7.png]


metabolic syndrome, identifies people who would benefit from nutrition and life-style education in the hopes of preventing progression to T2DM.

	Metabolic syndrome 
Metabolic syndrome is a health condition defined by a clustering of independent risk factors that increase a patient's chance of developing heart disease, stroke and diabetes.

Risk factors include:

· abdominal obesity 

· insulin resistance 

· elevated triglycerides 

· abnormal cholesterol profile 

· high blood pressure. 


When two or more individual risk factors appear in a single patient, the patient is deemed as having metabolic syndrome. Metabolic syndrome may sometimes be referred to as insulin resistance, Syndrome X, glucose intolerance or Reaven's syndrome.

According to the International Diabetes Federation 

A diagnosis of the metabolic syndrome requires:

Central obesity (defined as waist circumference 94cm for Europid men and 80cm for Europid women, with ethnicity specific values for other groups) - plus any two of the following four factors:

· raised TG level: 150 mg/dL (1.7 mmol/L), or specific treatment for this lipid abnormality 

· reduced HDL cholesterol: < 40 mg/dL (1.03 mmol/L) in males and < 50 mg/dL (1.29 mmol/L) in females, or specific treatment for this lipid abnormality 

· raised blood pressure: systolic BP 130 or diastolic BP 85 mm Hg, or treatment of previously diagnosed hypertension 

· raised fasting plasma glucose (FPG) 100 mg/dL (5.6 mmol/L), or previously diagnosed type 2 diabetes. If above 5.6 mmol/L or 100 mg/dL, OGTT is strongly recommended but is not necessary to define presence of the syndrome. 
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Stages of Disease Acceptance: Staging Your Diabetes Patient

Diabetes is a condition that needs to be managed by the person on a day-to-day basis. People with diabetes want information on their disease and want to be in control of their condition. 

Diabetes educators, including the primary care provider, expect that people will assume personal responsibility for their disease including the role of decision-maker. It is important that this assumption be made explicit and that the patient understand that their outcomes largely depend on their own efforts. People with diabetes need to become the experts in their own lives, which means that they need knowledge about the disease and their therapeutic options, including benefits and limitations. 

People diagnosed with a disease do not view the psychosocial and behavioral aspects of their care as separate from the therapeutic aspect. They view their disease in its totality.

· Will this kill me? 

· How will this affect my working? Could I lose my job? 

· How will this affect my family? 

· Can I still drink, smoke, scuba dive, jog, etc? 

· How will I pay for the medication? 

· Will I get better? 


Before education on their disease can begin to help them become experts the educator must understand that the patient may not immediately accept the diagnosis of T2DM. 

Diabetes patients often go through several stages of acceptance after being diagnosed. Understanding these stages will help in counselling the patient and educating them about their disease. Diabetes education is not likely to be effective before a person reaches acceptance of their disease as they will be preoccupied and unable to understand the importance of what you are teaching. 

Stages of Acceptance: 

Denial. The person is not ready to deal with the change in their health status, therefore they deny the illness. The person may deny the seriousness or existence of the condition and "won't let it concern" them. This denial can be very dangerous. Statements like, "I'm going to eat what I want," "Exercise isn't important to me," or "My diabetes isn't bad enough to require medication" are all common signs of denial. Diabetes not only incurs a loss of physical and/or emotional wellness but may also result in the loss of personal independence. 

At this stage the DE need to be a compassionate listener. The DE is at risk of losing the patient if they are too forceful with a detailed explanation of the disease and how they have to manage it. With careful observations one can find an opening to start the patient on the path of acceptance. Questions like "who in your life has diabetes? How do they manage it?" That answer could allow the fears of the disease to be examined. Denial could be from the perceived loss of personal integrity. Inquire about the patient's attitude about illness. "What kind of illnesses have you or your family had in the past?" What effect did it have on you? How did it change your life?

Anger. The person becomes angry at everything and everyone. "I've paid my dues, had my yearly checkups, and gone to church on Sundays. Why did I get diabetes? It isn't fair!" The person may feel that people around them act as if the problem doesn't exist or the opposite extreme that those they love are now telling them how to live their lives, ultimately creating anger. People who stay in this stage can become very bitter, and others will begin to avoid them. 

The DE has to be very careful at this stage to help the patient work out their anger and vent. A show of support will go a long way in creating trust. Traditional questions like "you seem angry" "That friend's comment seemed to strike a sore spot" can open dialog.

Depression. The problem really hits. The patient with diabetes may cry, feel sorry for themselves, or generally give up. More subtle signs include not taking an interest in anything, not sleeping well, and not performing necessary daily tasks related to managing the disease. They find no joy in anything, and things may seem hopeless. These feelings can become self-destructive. 

With patients at this stage the DE has a responsibility to assess the patient's depression to ensure it is not life threatening. Appropriate referrals, starting with the family doctor and social worker would be necessary. Commonly used depression screening tools include the Beck Depression Inventory, the Zung Self-Depression Scale, the General Health Questionnaire, the 2-Whooley Questions could be used to help determine the status of depression. This test could be administered in the waiting room before the appointment. People may not recognize emotional symptoms as health related. They may instead see them as "personal issues" and feel that they should be capable of handling them on their own, without the involvement of the health care team. Asking patients questions like: are you nervous? Empty? Very tired ? Sad? , can help explore the depression the patient is feeling. 

One good reference on Depression is National Institute of Mental Health: The Invisible Disease: Depression. 

Normal Grief Reactions Versus Symptoms of Clinical Depression 

	Normal Grief 
	Clinical Depression 

	Self-esteem intact 
	Self-esteem disturbed 

	May express anger openly
	Usually does not directly express anger 

	Experiences a mixture of "good dysphoria and bad days"
	Persistent state of dysphoria

	Able to experience moments of prevalent pleasure
	Anhedonia prevalent

	Accepts comfort and support from others
	Does not respond to social interaction and support from others 

	Maintains feeling of hope
	Feelings of hopelessness prevail

	May express guilt feelings over some aspect of the loss
	Has generalized feelings of guilt

	Relates feelings of depression to specific loss experienced 
	Does not relate feelings to a particular experience 

	May experience transient physical symptoms
	Expresses chronic physical complaints


Bargaining. A last ditch attempt is made at reaching a compromise with reality. "If I only overeat on weekends, that won't be too bad." "If I exercise more, I won't have to take insulin." "If I give more to charity, I won't have another heart attack." The danger of this stage lies in the fact that you can't bargain with a chronic illness like diabetes; there is no compromise with reality. In this stage, a person with diabetes may really be hurting their body.

The DE can take advantage of the positive aspects of bargaining. "It is wonderful how you can follow the healthy meal plan on weekends, can you try to chose a few healthy food choices on the weekdays?" Encourage small steps of progress. Don't overwhelm the patient.

Acceptance. Having gone through the previous four stages, people with diabetes finally accept the illness as a part of them - a reality that they must live with, a reality that they cannot escape. They recognize that their best chance for future happiness lies in both understanding diabetes and in a disciplined commitment to controlling the condition. They are now ready to become their own disease experts and are open to learning.

This is an exciting phase for all involved. However, we know that our patients can slide up and down this scale. The stage of acceptance can be short lived. Praise and support is essential. Acknowledgement that the patient may not be able to consistently maintain their goal but to encourage them to get back on track as soon a possible. "Congratulations on walking every day last week. You have missed several days this week, what can you do to get back to walking?" Creating a contract can be effective in maintaining focus and commitment and ensure that the patient has set realistic goals. 

Optimal Management of Disease
Reducing the symptoms of hyperglycemia is the most important aim of T2DM management. Secondary aims include limiting adverse effects of treatment, maintaining and even improving the patient's quality of life and psychological well-being, and preventing or delaying microvascular complications. 

The UKPDS study was a pivotal study that clearly demonstrated the benefits of intensive glucose lowering therapy compared to conventional glucose lowering therapy. However, when intensive combination therapy was used to control blood glucose levels, the mean HbA1C was 11% lower in the intensive than in the conventional group.
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Source IDF Diabetes education modules accessed May 2007 
	[image: image9.jpg]Blood glucose-lowering medicines

Natural history of type 2 diabetes

resistance
Glcose.
el
4 nsuin
ysturction producton
Time,

Impaired glucose  Type 2 diabetes.
tolerance

Henry 1398





Source IDF Diabetes education modules accessed May 2007 


What is now clear is that due to the destruction of beta cells, regardless of the use of medications, over time blood glucose control deteriorates. This deterioration begins with increasing insulin resistance which leads to increased glucose levels, usually due to age or lifestyle choices, this is called impaired glucose tolerance (IGT). As the body attempts to compensate it increases circulating insulin levels, eventually leading to a maximal output of beta cell capacity or outright beta-cell failure. With this beta-cell dysfunction, less and less insulin is produced and while fasting glucose levels may remain normal, post-meal or postprandial levels become abnormal. Insulin resistance and beta cell failure are the underlying cause of T2DM. 
Early Intervention

A recent report from the Health Council of Canada strongly urges a shift from managing patients with diabetes to prevention-focussed health care. The report concluded that "the way we now provide primary health care leaves too many people with diabetes vulnerable to serious health complications that could be avoided. A redesign of the traditional family doctor's practice - to introduce teams, technology and other tools for change - will help achieve better care and help keep Canadians healthier." 

Key findings from this report include: 

· People at high risk for developing diabetes can prevent or delay the onset of disease with the right care. 

· People with diabetes can often prevent or delay complications with the right care. 

· When people with diabetes receive care focused on preventing complications, they are healthier and spend less time in hospital, with lower public health care costs. 

· Canadians with diabetes appear to have poor control of key risk conditions that can lead to complications. 

· Too many Canadians with diabetes are left vulnerable to serious but avoidable complications because they don't get the help they need to manage their conditions. 
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Source: Health Canada Council Report 2007
	With our aging and more sedentary population disease prevention equals intervention; external motivation/ support is generally required to make lifestyle changes or to begin medication. 

The primary goal for intervention in patients with T2DM is to normalize both the fasting blood glucose as well as the post-meal blood glucose level. Meeting and maintaining near-normal glycemia reduces the risks of long-term complications that occur with diabetes and improves the quality of life of the patient overall. Ideally, interventions in diabetes need to decrease insulin resistance and increase insulin to normal levels. Early interventions may make glucose normalization easier as the changes required will be smaller and many of the complications of diabetes will not yet have occurred.


Recommended targets for glycemic control 
A1C

FPG\preprandial PG (mmol\L)

2 hour postprandial PG (mmol\L)

Target for most patients 

<=7

4.0-7.0

5.0-10.0

Normal range 
(consider for patients in whom it can be achieved safely)

<=6

4.0-6.0

5.0-8.0


Treatment goals and strategies must be tailored to the patient, with consideration given to individual risk factors.

Source: Canadian Diabetes Association. Canadian Journal of Diabetes.Clinical Practice Guidelines, 2003; 27(2);S19. 


While early diagnosis and diet and lifestyle intervention are important and can reduce or delay diabetes in some people, it has limited effects in others. Antidiabetic agents have been shown to improve glycemic control and help to delay the onset of diabetes, although this is not yet a widely used practice. Glycemic control is also very important in the management of diabetes and the prevention of complications. Clinical data has provided compelling evidence that long-term complications of diabetes mellitus can be reduced by tight glycemic control. 

	Management of type 2 diabetes is characterised by early aggressive treatment that is individualized to each patient and targets the pathophysiologic contributors to T2DM, insulin resistance and beta-cell failure. 




Traditionally, first steps in the management of T2DM include the reduction of blood glucose concentrations through diet and lifestyle interventions with weight loss as a primary goal. However, with the varied success of diet and lifestyle interventions, the Canadian Diabetes Association (CDA) Clinical Practice Guidelines (2003) emphasize that the management regimens of patients, at risk of developing T2DM or who have T2DM, need be tailored to the individual's needs and circumstances. If glucose levels have not been reduced significantly after a three month trial period of diet and lifestyle interventions, they recommend the use of antihyperglycemic agent(s) based on factors outlined in the table below. 

Treatment with oral antidiabetic agents has been found to not only improve glycemic control, but to also prevent diabetic complications. Since the publication of the 2003 Clinical Practice Guidelines the DREAM trial was completed and its findings conclude that early treatment of patients with IFG, IGT or both with the thiazolidinedione rosiglitazone led to significant regression to normoglycemia and reduction or prevention of diabetes. The trial is discussed in depth, along with all of the antihyperglycemic agents in the pharmacological intervention section. 

There are currently a number of recommendations in the Canadian Diabetes Association Clinical Practice Guidelines (2003) for the prevention of diabetes.

They include: 

· annual evaluation 

· screening for fasting blood glucose changes every three years in people over 40 

· changes in lifestyle in individuals with dysglycemia 

· or treatment with metformin or acarbose in individuals with dysglycemia. 


Further, screening for insulin glucose tolerance (IGT) is recommended for people who have other risk factors for diabetes.
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Lifestyle Modifications

The most effective method for preventing progression from IGT or IFG to diabetes now known is by lifestyle modification. However, to achieve this effect, a sustained and comprehensive programme must be initiated. In order to achieve meaningful goals, the patient must be well motivated to undertake the necessary changes in diet and exercise to succeed. 

The effect of changing lifestyle has been studied on the progression of dysglycemia to diabetes in two well organized trials. The Finnish Diabetes Prevention Study and the Diabetes Prevention Program (DPP) found targeting a low-calorie diet with reduced fat intake and moderate-intensity physical activity of at least 150 minutes/week resulted in weight loss of approximately 5% of initial body weight and further reduced the risk of diabetes by 58% at four years.

Diet and lifestyle targets:

· Low-calorie diet/ reduced fat intake 

· Moderate intensity activity of 150 minutes per week (approx. 25 mins per day) 


The DPP trial found that there was a significantly lower rate of T2DM incidence in the group of patients managed with a program including diet, exercise and behaviour modification designed to achieve and maintain a 7% decrease in their initial body weight. This trial used individual and group counselling sessions on diet and exercise on a monthly basis to reinforce the behavioural changes. The DPP trial had a second arm which used metformin (850 mg BID). When the three arms of the trial were compared, the incidence of diabetes in the lifestyle intervention group was reduced by 58% and by 31% in the metformin group, compared to placebo. The crude incidence rate was 4.8 per 100 person-years for the lifestyle intervention group, compared to 11.0 for the placebo group. Interestingly, the effects of metformin were more marked compared to lifestyle interventions in the younger, more obese subjects. 

There is currently no one set of guidelines or clinical procedures for health care professionals to follow when advising patients on diet and lifestyle modifications. However, in September 2006 the American Diabetes Association (ADA) published a position statement on medical nutrition therapy(MNT) which included guidelines and suggestions for healthy food choices and physical activity. Clinical data supports the efficacy of MNT in decreasing HbA1c by 1-2% in T2DM and reducing LDL cholesterol by 0.39-0.65 mmol/L, with improvements apparent within 3-6 months. Lifestyle modification also appears to be beneficial in treating hypertension.
The recommendations also acknowledge that while exercise and physical activity by themselves will only lead to a modest weight effect, these activities help improve insulin sensitivity independent of weight loss, acutely lower blood glucose, and are important in long-term maintenance of weight loss. 

Recommended Nutritional Interventions for the Prevention of Diabetes: 

· [image: image12.png]


Structured programs that emphasize lifestyle changes including moderate weight loss (7% of body weight) and regular physical activity (150 min/week) 

· Dietary strategies including reduced intake of fat and reduction in calories 

· Dietary fibre intake of 14 g/1000 kcal and intake of foods containing whole grains 

· Encourage the intake of low-glycemic index foods rich in fibre and other nutrients 

· Reduction in alcohol intake 

	Structured programs include:

· participant education 

· individualized counselling 

· reduced dietary energy and fat intake (~30% of total energy) 

· regular physical activity 

· frequent participant contact 



Comparison of different diets and weight loss has proven to be difficult and the ADA believes that the optimal weight loss diet has yet to be established. Comparing two randomized clinical trial diets, one low-fat and the other low-carbohydrate, the studies found that although the subjects on the low-carbohydrate diet lost more weight at 6 months that by 12 months the weight loss was similar between the two diets and modest at best. Although, other studies have demonstrated that low-carbohydrate diets show greater improvements in triglyceride and HDL cholesterol concentrations they also appear to raise LDL cholesterol levels. For this reason and concerns regarding this diet eliminating sources of fibre, energy and micronutrients, the ADA does not currently recommend low-carbohydrate diets (<130 g/day total carbohydrates).
Pharmacological Intervention

Blood-glucose lowering medications can be divided into 5 groups by their mode of action: 

· Those that reduce peripheral tissue insulin resistance - primarily the thiazolidinediones, but biguanides act similarly to an extent. 

· Those that reduce glucose production by the liver - Biguanides are the main group, although the thiazolidinediones (TZD) have some action on the liver. 

· insulin secretagogues - stimulate the pancreas to release more insulin. This group includes sulphonylureas such as glyburide which release more insulin, unrelated to time or glucose level 

· Those (alpha-glucosidase inhibitors) that slow the absorption of complex sugars and therefore slow the rise in glucose. 

· GLP-1 (incretins) - increase the response of the beta cells to circulating levels of glucose, currently not available in Canada. 
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	Biguanides 
· Mode of action not fully understood 

· Decreases glucose production in liver 

· Mild and variable effect on muscle sensitivity to insulin 

· e.g. metformin 


Side effects 

· Gastrointestinal (nausea, abdominal discomfort or diarrhea and occasional constipation) occur in about 30% of patients using metformin. However, by starting with low doses (even as low as ¼ tablet) and gradually increasing the dose, tolerance appears to develop to the side effects and most can go on to the maximum dose. A relatively small number of people do not tolerate this family of medication. Titrating the dose is very important to develop tolerance and to assist patient's with staying on this medication. 

· Lactic acidosis is extremely uncommon and tends to develop when given despite contraindications. 


Contraindications 

· Renal insufficiency (creatinine clearance <60 ml/min) 

· Liver failure 

· Heart failure 

· Severe gastrointestinal disease 


Advantages 

· Rarely will cause hypoglycaemia when used as mono-therapy 

· Does not cause weight gain; may contribute to weight loss 
	Thiazolidinediones (TZDs) 
· Improve sensitivity to insulin in muscle, adipose tissue and liver 

· Reduce glucose output from liver 

· Changes fat distribution by decreasing visceral fat and increasing peripheral fat 

· Reduce levels of LDL-cholesterol and increase levels of HDL-cholesterol 

· Slow rate of beta-cell loss 

· e.g. pioglitazone and rosiglitazone 


Side effects 

· Weight gain, fluid retention 

· Upper respiratory infection and headache 

· Decrease in haemoglobin due to fluid retention 

· Slight increased risk of heart failure 

· Slight increased risk of upper limb and foot fractures in women 


Contraindications 

· Liver disease, heart failure or history of heart disease 

· Pregnancy and breast feeding 


They are not contraindicated in renal insufficiency


	
Insulin Secretagogues 
 

	Sulphonylureas 
· Increase insulin secretion regardless of blood glucose levels 

· Many different medicines in this class eg. chlorpropamide, tolbutamide, glyburide, glibenclamide, glipazide, glimeperide and gliclazide 


Side effects 

· Hypoglycaemia- especially when activity levels increase or meals are late or missed 

· Weight gain common as drugs stimulate appetite and due to need to eat to address low blood glucose levels. 

· Nausea, fullness, heartburn 

· Occasional rash 

· Swelling 


Contraindications 

· Type 1 diabetes 

· Pregnancy 

· Breastfeeding 

→ Use cautiously with liver or kidney disease
	Non sulfonylureas 
· reduce postprandial glycemia 

· nateglinide & repaglinide 


Side effects 

· GI disturbances including abdominal pain and dyspepsia 

· Less hypoglycemia in the context of missed meals 

· Hypoglycemia with repaglinide 


Contraindications 

· Type 1 diabetes 

· Diabetic ketoacidosis 

· Gemfibrozil with repaglinide 


They are not contraindicated in renal insufficiency

	Alpha glucosidase inhibitors 
· Slow digestion of sucrose and starch and therefore delay absorption 

· Slow post-meal rise in blood glucose 

· e.g. acarabose 


Side effects 

· Flatulence, abdominal discomfort , diarrhea 

· As mono-therapy will not cause hypoglycaemia 

· Hypoglycaemia when used with other medicine (e.g. a sulphonylurea). Hypoglycemia needs to be treated with dextrose, if not available, drink milk or use honey; not conventional juice or pop. 

→ side effects can be very pronounced, best to start with small doses and gradually increase the dose as tolerated

Contraindications 

· Intestinal diseases, such as Crohn's. This class of medicine is not absorbed systemically therefore contraindicated in people with previously existing intestinal disease. 

· Autonomic neuropathy affecting the gastro-intestinal tract 

→ Must be taken just before a meal, will not be effective if taken after a meal.
	Incretin mimetic agent (currently not available in Canada)

· Improves beta-cell responsiveness to increasing glucose levels 

· Decreases glucagon secretion 

· Slows gastric emptying 

· Results in a feeling of fullness or satiety 

· Must be injected subcutaneously twice a day, within 30-60 minutes before a meal 

· Reduces HbA1c by ~1% 

· e.g. GLP-1 agonist/analog (glucagon like peptide) 


Side effects 

· Nausea 

· Weight loss 

· Diarrhea 

· Risk of hypoglycaemia when used with a sulphonylurea 

→ starting with a low dose and slowly increasing the dose will help minimize side effects in most people

Contraindications 

· End-stage kidney disease or renal impairment (creatinine clearance ≤30mL/min) 

· Pregnancy 

· Severe gastrointestinal disease 

	DPP-4 Inhibitors Prolongs half-life of endogenous GLP-1 by 2-3 fold 

· Improves beta-cell function by increasing insulin secretory rate 

· Decreases glucagon secretion 

· Once-daily oral agent 

· e.g. sitagliptin 


Side effects 

· hypoglycaemia 

· modest weight gain 


Concerns 

· renal function testing recommended in patients with moderate-to-severe renal insufficiency due to elevated levels of agent 

· pregnant and nursing women 
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Pharmacological Agents
Clinical studies have shown that lifestyle interventions that target Clinical studies have shown that lifestyle interventions that target diet and physical activity reduce diabetes by >50% in people with IGT, while treatment with Acarbose and Metformin reduce the diabetes risk by 25-30%, but are difficult to sustain. Worldwide data suggest that more than 8% of adults either have IGT or IFG. Every year about 5-10% of these people will develop diabetes and acquire the disease burden related to its diagnosis, its symptoms, and the need for surveillance for chronic consequences. 

The Canadian Diabetes Association recommends the use of either acarbose or metformin for the prevention of diabetes in individuals with IGT, where appropriate. This recommendation is based on the findings of two trials studying the effect of these drugs on the conversion of IGT to diabetes in patients treated either with placebo or the active compound. However, there are other trials that demonstrate that other pharmaceuticals share an efficacy of prevention of progression of IGT to diabetes. 


Metformin 

Metformin is a biguanide antihyperglycemic agent that has been shown to reduce the risk of T2DM in patients that have been identified with IGT. A dosage of 850 mg BID for an average of 2.8 years significantly decreased progression to diabetes by 31% in the DPP trial. However, lifestyle changes were more effective at reducing the incidence of diabetes (58%). Neither intervention could prevent the incidence of diabetes. The crude incidence of diabetes for the placebo group was 11.0 cases per 100 person years, compared to 7.8 cases per 100 person years for the metformin group. 

Metformin was found to have different efficacy for patients with different baseline characteristics. Patients with a higher BMI or higher FPG received more benefit. 

The analysis concluded that the development of diabetes was decreased by 31% as a result of metformin (compared to 58% as a result of lifestyle interventions). A washout trial of metformin on the participants concluded that much of this effect was not a "masking" of the development of diabetes, as even following a 11 day washout, there was a significant 24.9% reduction in diabetes. The effect of metformin is largely a clinical change in progression, not a effect on the results of the glucose tolerance tests because of the drug. 

	Acarbose 

The Study to Prevent Non Insulin Dependent Diabetes Mellitus (STOP-NIDDM) used acarbose (Prandase®) at a dosage of 100 mg TID in a 5-year study with a mean follow-up of 3.3 years. Overall, there was a reduction of 30% in the risk of progression to diabetes.

TZDs 

This class of drugs are fairly new to T2DM glucose management. Evidence is beginning to indicate that use of Thiazolidenediones (TZD) ([image: image15.png]


PPARG agonists) may reduce the number of new cases of diabetes. TZDs are a class of drugs that reduce fasting and post-meal glucose levels by increasing insulin sensitivity. 

Troglitazone was the first TZD to market. Clinical data with this molecule demonstrated in a longer term trial (5 years) that it reduced the rate of diabetes diagnosis by 55% in women with a history of gestational diabetes. It was included in the diabetes prevention program trial (DPP) but had to be discontinued following one year because of liver toxicity. However, analysis of this short course of data from the DPP showed that troglitazone may have reduced the number of new cases of diabetes by 75%, this effect waned following drug withdrawal. There is no indication of liver toxicity with other TZDs including rosiglitazone and pioglitazone.

Two trials have recently been published demonstrating the efficacy of rosiglitazone in the prevention and early intervention of T2DM. Further, there is evidence that rosiglitazone may also help preserve the beta cell mass and that TZDs may reduce atherosclerosis in people with diabetes. 
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DREAM Trial
The first trial, the DREAM (Diabetes REduction Assessment with ramipril and rosiglitazone Medication) trial, was designed to assess prospectively if rosiglitazone or ramipril (an [image: image17.png]


ACE-inhibitor) could reduce the frequency of diabetes in individuals with IGT, IFG, or both. The study included 5269 adults aged 30 years or more with IFG, IGT, or both, who had no previous CVD. Adults were recruited from 191 sites in 21 countries and were randomly assigned to groups and were followed for a median of 3 years. 

	Ramipril Summary Conclusions 

Among persons with impaired fasting glucose levels or impaired glucose tolerance, the use of ramipril (up to 15 mg per day) for 3 years does not significantly reduce the incidence of diabetes or death but does significantly increase regression to normoglycemia. The DREAM study results provide the best estimate of the effect of ACE-Inhibitors on diabetes prevention in people with IFG / IGT and no previous CVD. At this time, ramipril cannot be recommended for diabetes prevention, however, in people in whom there is an indication for ACE inhibitors (high BP, CHF, vascular disease, high risk DM) the favourable effects on glucose may be of added benefit

Rosiglitazone Conclusions 

Rosiglitazone at 8 mg daily for 3 years substantially reduces incident type 2 diabetes and increases the likelihood of regression to normoglycaemia in adults with IFG or IGT, or both.

Rosiglitazone Summary and Conclusions 

· A dose of 8 mg/day reduces new diabetes by > 60% in people with IGT or IFG 

· Promotes regression to normal FPG and 2 hr PG by >70% 

· Eliminates the gradient of diabetes risk with increasing weight 

· ~ 3% increase in body weight, but a favourable effect on waist/hip ratio 

· Reduces ALT 

· Modestly lowers systolic BP & diastolic BP 

· Increases the risk of CHF 

· Too few events to draw any conclusions re the effect on other CV events or death 

· For every 1000 people treated with rosiglitazone for ~ 3 years, 144 cases of DM will be prevented with an excess of ~ 4 cases of CHF 
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Conclusions of the DREAM Trial 
· Rosiglitazone has a substantial benefit on prevention of diabetes and regression to normoglycaemia 

· Ramipril has a modest benefit on regression to normoglycaemia 

· The durability of the glycaemic effect of these drugs is being assessed in a washout phase 


Role of TZDs in Prevention and Intervention in T2DM 

The outcome of these two randomized, controlled, clinical trials strongly suggests that early treatment of IFG or IGT with rosiglitazone can significantly reduce progression to diabetes. Rosiglitazone also appears to slow disease progression and plays a role in beta cell preservation. 
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Source: DREAM Trial Lancet 2006 


ADOPT
The second trial, ADOPT (A Diabetes Outcome Progression Trial), was designed to determine if rosiglitazone, metformin, or glyburide (representing the three most widely used classes of oral antidiabetic agents) might alter disease progression through direct or indirect actions. Individuals with recently developed diabetes (less than 3 years, with an average of 8 months of diabetes history) were enrolled and treated. Patients were followed to an end point that consisted of a strictly and rigorously defined failure of monotherapy. The purpose of the trial was to determine which one of the 3 agents provided the most durable glycemic control.
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Source Dagogo-Jack 2006 
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DAILY DOSING:
8 mg rosiglitazone, or 15 mg glyburide, or 2 g metformin

	Adopt Conclusions 

The authors of the ADOPT trial concluded that initial treatment of type 2 diabetes with rosiglitazone during a median period of 4 years slowed progression to monotherapy failure (defined as a fasting plasma glucose level >180 mg per decilitre) more effectively than did either metformin or glyburide. They also observed a lower threshold for monotherapy failure (FPG >140mg/dL) with rosiglitazone compared with current therapeutic approaches to glucose management. 

The study also found that rosiglitazone slowed the rate of loss of beta-cell function and improved insulin sensitivity to a greater extent than either metformin or glyburide. This is evidenced by the greater durability of glycemic control achieved with rosiglitazone.


	Kaplan-Meier cumulative diabetes incidence at 5 years: 

· 15% with rosiglitazone 

· 21% with metformin 

· 34% with glyburide 


Risk (incidence) Reduction*: 

· 32% with rosiglitazone as compared with metformin (95% confidence interval [CI], 15 to 45) 

· 63% with rosiglitazone as compared with glyburide (95% CI, 55 to 70) 

*(P<0.001 for both comparisons).

Most common adverse events*: 

· Rosiglitazone 

· Weight gain, edema, increased LDL cholesterol (compared to metformin and glyburide) 

· To manage or treat the raised LDL cholesterol in patients on rosiglitazone it is recommended to treat aggressively with a statin. 

· To manage or treat edema in patients on rosiglitazone clinical data suggests that spironolactone or hydrochlorothiazide are more effective than furosemide in managing rosiglitazone induced fluid retention. 

· To minimize weight gain on rosiglitazone, a weight management program can be instituted. 

· Metformin 

· GI side effects 

· To manage or limit the GI side effects in patients on metformin it is recommended to initiate therapy at a low dose and slowly titrate the dose up to therapeutic response. Another recommendation is to use a combination of oral antihyperglycemic agents at sub-maximal doses to limit GI effects. 

· Glyburide 

· Weight gain, hypoglycemia 

· To manage hypoglycemia in patients on glyburide it is recommended that shorter acting insulin secretagogues such as gliclazide or glimepiride be considered as an alternate choice. 

*there were no unexpected adverse events in any of the treatment groups 
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Source: Kahn et al. 2006 ADOPT Study 


Combination Therapy in T2DM Management

	It is clear that certain medications work better for certain individuals, depending on factors such as genetics, age, and weight. Combination therapy with two or more oral blood-glucose lowering medications, with different mechanism of action, has proven very successful. Combination therapy offers the advantages of using agents at lower doses, and less side effects, versus increasing the dose of a single medication. It is important to remember when deciding to use an oral medicine that if a person with diabetes has an HbA1C of 10%, and their lifestyle remains constant, a single oral medicine cannot be expected to bring blood glucose levels into target range and combination therapy is generally required.

Oral agents with complementary mechanisms of action may have additive or synergistic effects. For example, combining a TZD with metformin reduces insulin resistance in the peripheral tissues (TZD) and in the liver (metformin).Combining TZDs with SUs offers the benefits of reducing insulin resistance and preserving beta cell function (TZD) while increasing insulin secretion (sulfonylurea).

Benefits of Combination Therapy: 

· Better tolerability with sub-maximal dosing used 

· Moderation of side-effects of certain drugs 

· Better control of blood glucose levels 

· One pill versus polypharmacy if use fixed dose combination pills 

· Single pill increases adherence 

Limitations of Combination Therapy: 

· Possible increase in adverse events 

· Two pills rather than one, if not using fixed dose combination 
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Source IDF Diabetes education modules accessed May 2007 


Fixed-Dose Combination Available on the Market 

TZD + Metformin 

· rosiglitazone/metformin (Avandamet®) 

	Prior Therapy 
	Usual AVANDAMET Starting Dose 

	Total Daily Dose 
	Tablet Strength 
	Number of Tablets 

	Metformin HCl a 

	1000 mg/day
	2 mg/500 mg
	1 tablet b.i.d

	1000 mg/day
	2 mg/500 mg
	1 tablet b.i.d

	Rosiglitazone 

	4 mg/day
	2 mg/500 mg
	1 tablet b.i.d

	8 mg/day
	4 mg/500 mg
	1 tablet b.i.d

	

	a.For patients on 1500, 1700 or 2550 mg/day of metformin, initiation of AVANDAMET requires individualization of therapy. 

When switching from combination therapy of rosiglitazone plus metformin as separate tablets: the usual starting dose of AVANDAMET is the dose of rosiglitazone and metformin already being taken. If additional glycemic control is needed: the daily dose of AVANDAMET may be increased by increments of 4 mg rosiglitazone and/or 500 mg metformin, up to the maximum recommended total daily dose of 8 mg/2000 mg. Source e-CPS accessed June 2007 




TZD + Sulfonylurea 

· rosiglitazone/glimepiride (Avandaryl™) 

· fixed dose of 4 mg rosiglitazone maleate with variable doses of glimepiride (1, 2, or 4 mg) in a single tablet formulation 

· pioglitazone/glimepiride (not currently available in Canada) 


Sulfonylurea + Metformin (not currently available in Canada)

· glyburide/metformin 

· glipizide/metformin 


Overall, monotherapy with maximal doses can delay, but does not prevent, disease progression. Successful management requires aggressive combination therapy that addresses both insulin resistance and beta cell dysfunction. Clinical trials support the use of various combinations of agents with complementary mechanisms of action (eg, a TZD plus metformin or a TZD plus a sulfonylurea) as submaximal doses of each drug may result in fewer adverse events. 

Hypoglycemia 

Hypoglycemia, especially drug induced, is a major obstacle for people trying to obtain glycemic targets. Hypoglycemia can be caused by under-eating, or delayed eating, a significant increase in physical activity, a change in medications, overmedicating, alcohol or kidney disease. 

The severity of hypoglycemia is defined by clinical manifestations:

· Mild: Autonomic symptoms are present. The individual is able to self-treat. 

· Moderate: Autonomic and neuroglycopenic symptoms are present. The individual is able to self-treat. 

· Severe: Individual requires assistance of another person. Unconsciousness may occur. PG is typically <2.8 mmol/L. 


The goals of treatment for hypoglycemia are to detect and treat a low blood glucose level promptly by using an intervention that provides a fast rise in blood sugar, relieving symptoms and eliminating risk of injury. 

Evidence suggests that 15 g of glucose is required to produce an increase in blood glucose levels of approximately 2.1 mmol/L within 20 mins. 

Examples of 15 g of carbohydrate for the treatment of mild to moderate hypoglycemia: 

· 15 g of glucose in the form of glucose tablets 

· 15 mL (3 teaspoons) or 3 packets of table sugar dissolved in water 

· 175 mL (3/4 cup) of juice or regular soft drink* 

· 6 Life Savers® (1=2.5 g of carbohydrate) 

· 15 mL (1 tablespoon) of honey 

· for patients on acarbose, hypoglycemia needs to be treated with dextrose, if not available, drink milk (250 mL) or use honey; not conventional juice or pop

Patient information on hypoglycemia from the CDA, Highs and Lows: Blood glucose levels.
Multi-Disciplinary Teams

Diabetes education, care and management, policy development, implementation and monitoring are all the responsibilities of a team. The team may include nurses, dieticians, pharmacists, physicians, psychologists, exercise specialists, mental health professionals, and podiatrists. Each team member brings a particular focus and set of skills to the team. Each healthcare professional category must operate within the legal and professional requirements of their profession. It is important that diabetes healthcare specialists are aware of the limits of their knowledge and competence and seek advice or refer the person with diabetes to another team member when necessary. 

Interestingly, according to the Canadian Health Council report although health care teams (with doctors, nurses and a range of other professionals) have been shown to help patients improve their blood sugar levels, only about one-third of family doctors in Canada routinely use multidisciplinary teams in delivering chronic care. 

In a team environment it is important that team members compliment and support one another. For instance, the dietician understands blood glucose results and can help people interpret them, while the nurse can assist people in deciding what to eat; the doctor should reinforce and support the teaching of both the nurse and the dietitian.

The National Diabetes Education Program (a joint program of the National Institutes of Health and the Centers for Disease Control and Prevention) published a report entitled Team Care: comprehensive lifetime management for diabetes in 2001. In this report they outlined the optimal diabetes team which should include the patient at the centre with a "core" team, usually including three or four health care professionals with complementary skills who are committed to a common goal and approach. Team composition will vary according to patient need, patient load, organizational constraints, resources, clinical setting, and professional skills.

In addition to the patient, who takes the central role an ideal core team includes a physician or other primary care provider, a nurse, and a dietitian, at least one of whom is a certified diabetes educator (CDE). For the patient with T2DM, a physician specialist such as an endocrinologist may be a team member or a collaborative consultant. 

	The identified short term benefits of a team care approach were: 

· shorter length of hospital stay 

· reduced rate of hospital readmission 

· reductions in disabilities and associated costs 

· fewer visits to physicians office 

· fewer visits to emergency room 
	The identified long-term benefits of a team care approach were: 

· achievement of an HbA1C value of 7.2% 

· weight loss 

· fewer visits to physicians office 

· overall improved health of patient 



In one study the average length of stay for patients with a primary diagnosis of diabetes was 56% shorter for team-managed patients than for patients managed by an internist alone and 35% shorter than for patients seen only by an endocrinologist. The reduction in length of stay was largest when consultation was obtained early in the hospital stay. Data suggest that an outpatient team can deal with management issues or potential complications early, before they develop into serious problems that warrant a costly emergency room visit or hospital admission. A study of patients who maintained an average hemoglobin A1c (HbA1C*) value of 7.5% reported higher retained employment, greater productive capacity, and less absenteeism, resulting in significant short-term cost savings to them and society.

Diagram showing the patient and a typical 4-person "Core" provider team,
other professionals who may be called upon as team members or consultants, and community partners. 
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Source Team Care: Comprehensive Lifetime Management for Diabetes. 2001 

	
	
	


Education and the Receptive Patient

To become experts and in order to assume responsibility, people with diabetes need both initial diabetes education as well as ongoing self-management support. It is important to remember that there is no "perfect" plan, rather as the person ages and the disease changes/progresses the plan must adapt. 

Too often diabetes educators teach what they think the person with diabetes should learn and forget about what the person wants or is ready to learn. Studies have shown that there is a significant difference between what people want to know and what diabetes educators feel they should teach. Interestingly, while healthcare providers want to teach about pathophysiology, the first thing many people with diabetes want to know is what they can eat. This is a strong reminder that many of us are ruled by our stomachs.

Diabetes education should consider quality of life issues. Effective diabetes education should teach people to: 

· stay healthy and prevent developing a disease 

· improve their health status 

· become more independent and develop a sense of self control 

· prepare for surgery or tests and thus have better outcomes 

· control anxiety 


When educating, counselling, making an assessment, or taking a patient's history communication is key. Body language, tone of voice, and attitude play a bigger role in teaching and learning than what you actually say. 

Communication is the key 

· Simple words 

· Open-ended questions 

· Encouragement 

· Positive feedback 

· Positive, caring attitude 

· Active listening 

· Repetition 


Open-ended question 
At what time do you take your medication at home? 

Closed question 
Do you take your medication on time at home? 

Open-ended questions cannot be answered by 'yes' or 'no.'
Open-ended questions should be used as much as possible when carrying out an assessment or evaluating teaching.

Source IDF Teaching and Learning module 
Self-care is a critical component of diabetes care. In addition to careful attention to eating healthy food, exercising, and not smoking, people with diabetes need specific knowledge, skills and confidence to manage their own health

Behaviour Change

Diabetes management almost always requires that people make some change in their daily habits. Changing life-long habits is not easy and will take time.

Changing habits requires changing your behaviours → behaviour change

Education is critical to informed decision making. Education can be thought of as the body of information, skills and technologies that a person with diabetes needs to understand to better manage their disease. Behaviour change occurs when they put what they have learned into practice. In diabetes education, where the patient is the focus, teaching and education should not be separated from behaviour change, rather they should be tightly woven together. 

Stages of Change Behaviour 

The stages of change are seen here.

	Pre-contemplation - when people say "I won't make that change now or in the next six months," or "I am not interested," or "I have tried it before," or "I know I can't do it"; or at which change is not going to happen for any other reason.

	Contemplation - when people say "I will think about it," or "I might make the change in the next six months."

	Preparation - when people say "OK, I will do that but I need to get ready first, or "maybe within a month I will be able to start."

	Action - when people are actively carrying out the new behaviour at the target level. For example, if their plan was to walk three times a week, they are walking three times a week.

	Maintenance - when a person has been engaged in the new behaviour for at least six months and this is becoming second nature. It is not as hard work anymore but is becoming part of their routine.

	Relapse - when a person slips backwards, perhaps from action to contemplation. This is very common, it is not called a stage but should be expected. 




Change requires confidence. Data suggests that the people move through the stages of behavior change as their confidence increases. 

Change requires decisions, and the ability to weigh the pros and cons. Change usually only occurs when a person decides that the pros outweigh the cons. 
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Source IDF Diabetes education modules accessed May 2007 
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Source IDF Diabetes education modules accessed May 2007 



Putting the process of behaviour change together, it is easy to see why changing habits - changing behaviours is a difficult process.

To help determine what stage your patient is at in the change process, ask them the following questions.
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The following sections will provide you with some practical ideas, tips, handouts that you can use as you educate your patients on T2DM. Try to incorporate staging and behaviour change into the education process. Always remember to ask the patient for feedback and questions to ensure they understood what you taught. It is important that you establish a supportive and trusting relationship so that people know they can come back and ask questions or come back for further information. Remember to reinforce the behaviour by incorporating rewards and finding new reasons for continuing the new behaviour
Implications of Disease

What is type 2 diabetes? 

Patients need to understand what the disease is and very simply how it developed. Below is an example explanation from Type 2 diabetes: the basics from the CDA. There is also a pdf of this information.

Your body gets energy by making glucose from foods like bread, potatoes, rice, pasta, milk and fruit. To use this glucose, your body needs insulin. Insulin is a hormone that helps your body control the level of glucose (sugar) in your blood. Type 2 diabetes is a disease in which your pancreas does not produce enough insulin, or your body does not properly use the insulin it makes. If you have type 2 diabetes, glucose builds up in your blood instead of being used for energy. 

You can live a long and healthy life with diabetes 
Patients need to know that although having diabetes will require changes in their life and diet they can still live a long and healthy life by keeping their blood glucose levels in the target range. Give them some suggestions as to how they can accomplish this. 

Suggestions:

· Eating healthy meals and snacks 

· Enjoying regular physical activity 

· Taking diabetes medications (including insulin), if prescribed by your doctor 


They are not alone 
Patients need to know that they are not alone. Many people have diabetes. They need to know that their healthcare team, including you, will work with them to develop a food plan, physical activity plan, and medication plan. They also need to understand what will happen if they fail to follow the plan and they lose control of their blood sugar. 

Disease Complications 

Patients need to understand that over time, high blood glucose levels can cause complications such as:

· blindness 

· heart disease 

· kidney problems 

· nerve damage 

· erectile dysfunction 


Remind them that good diabetes care and management can prevent or delay the onset of these complications.
Testing Your Blood Sugar

· Teaching the value of testing blood sugars can be a challenge. 

· Patients need to be made aware of the significance of the results. 

· At every visit the log book should be examined and discussed. If the patient tests blood sugars and no one evaluates the results the message is that testing is unimportant. 

· By explaining blood sugar values (with examples from the patients log book if possible) The DE can demonstrate the influences of their lifestyle. The effects of a large carbohydrate meal, extra exercise and missed medications can be revealed and emphasized. 

· Many times the patient is instructed to do a fasting blood sugar anywhere from daily to weekly or randomly. Of what significance is that? Instead suggest a pattern for testing. If blood sugars are in control we suggest 3 days a week 2-3 times per day (fasting and 2hr pc). Extra testing should be done for illness, blood sugars out of control, varied carbohydrate intake. 

· Blood sugars before and during driving, especially if on secretagogues or insulin need to be reinforced. Documenting in the patients chart about the teaching of driving guidelines it important. See the Canadian Diabetes Guidelines on private and commercial driving at http://www.diabetes.ca/Section_About/aboutdriveguide.asp 

· Blood glucose monitoring can show "what life does to your diabetes." It can also raise fears and barriers towards further testing. Hopefully what blood glucose monitoring does is show your patients that for every action...there is a reaction that can be measured. 

	Barriers: 

· Cost 

· Pain 

· Inconvenience 

· Memory 

· Social Stigma 

· Cultural 
	Overcoming Barriers to Insulin Initiation 

Examples of open ended questions to determine a patient's concerns include: 

· What do you need to know to consider insulin therapy? 

· What problems do you think you will encounter? 

· What do you see as the biggest negative of insulin? The greatest benefit? 

· What would help you overcome your concerns? 

· Are you willing to try insulin? If not, what would cause you to consider insulin? 



Reluctant testers... 

Check that the correct technique is used. Often the lancing devices are not used correctly or optimally. Currents lancing devices have needle depth adjustments. I often mark the average settings with indelible marker to remind the patient of the settings and to make it easier to see. 

For some great patient material and practical tips to share on testing blood sugar click here. Click on Sore Fingers...How to prevent and treat them. This information and other information on this site has actually been written for the National Federation for the Blind and has been developed to assist the seeing impaired, but also has useful tips for those with normal vision yet afraid or uncertain.
Exercise/Action

Diabetes and physical Activity...Just move! 

Exercise is also known as physical activity and includes anything that gets you moving. Getting into an activity can be very difficult. It involves changing a life style for many people. However the health benefits are worth it.

· Exercise can have many benefits to your health. 

· Ask your family doctor about which activities are safe for you. 

· Think about activities you have enjoyed in the past i.e. gardening, walking bowling? It is always easier to do the exercise if you like doing it. 

· Plan the exercise or activity. You will be more likely to do it if it is planned into your day. 

· Start small. "baby steps" Even a five minute walk is more than you did before. If you over-do it and have muscle soreness then you would be less inclined to be active the next day. Slowly increase the length of exercise time when you are able to. 

· Be realistic in the choice of activity. If you say you are going jogging but haven't walked for a while jogging may not be accomplished and you can feel discouraged. 

· Try to create a routine to feel good about small accomplishments. Then you can slip into a situation where you may not want to miss the activity so you don't lose the progress. If there is a change of plans I.e. if it is raining which prevents you from walking out side find an activity to replace the activity I.e. mall walking or vacuuming 

· Different people's blood sugar response to exercise is different. Checking your blood glucose before and after exercise can show you how the activity affected your blood sugars. You can use those results to prevent low blood sugar or high blood sugar. 

· Don't exercise if blood sugars are above 16 mmol/l. Exercise or activity can make your blood sugars go higher. 

· ALWAYS CARRY WITH YOU FAST ACTING SUGAR IE GLUCOSE TABLETS TO TREAT A LOW BLOOD SUGAR. Low blood sugars can happen hours after the exercise is over. See hypoglycemia treatment. 

· If you are having frequent low blood sugars after exercise have a snack to prevent the lows. 

· Discuss with your doctor\diabetes educator the possibility of adjusting the dose of your insulin or oral medication on the days when the exercise is planned in order to prevent hypoglycaemia. 

· Wear a medical identification bracelet, necklace, to identify that you have diabetes. Always carry identification on your person during activity outside your home. 

· Keeping track of your accomplishments ( no matter how small) will show you your progress, help you to make goals, serve as a reminder. A pedometer is a fun way to track your walking. 


DE Tips 

· It is easy to suggest the recommended amount of exercise to a person (150 minutes a week). However if a sedentary person is just told to walk for 30 min a day it isn't going to happen. Baby steps are a great way to start. Remember a five minute walk is a lot more than was done the previous day. 

· Creating a simple reason to answer why always helps the patient understand. 

· Explaining how the muscle uses sugar without the need for insulin will help the patient know why blood sugars are lowered or even why hypoglycemia may happen. I say muscles are designed to stay full of sugar. When the muscle is exercised it uses up the sugar stores first, then during or after exercise the muscle cell "drinks" in the sugar from the blood and fills up with sugar. Clarify the difference between a busy, active day and the benefits of exercise. 

· I ask them how to make a muscle stronger.(exercising it!) Then, I ask them which is the most important muscle in the body. (they never guess the heart!) So, to keep the heart muscle strong and fit it needs to be exercised. The only way to do that is to increase the heart rate. This is a great dialogue to get the patient thinking about the benefits of exercise and heart health. 

· Explaining how to plan exercise into a day will give an example that the patient can work on and make their own. Sometimes it never occurs to the patient to do or think about something. I.e. when you lie in bed in the morning and plan your day, think about when where and how you will fit exercise in. i.e. After the dentist appointment today I can stop in at the mall and walk for 30 min before I have to be at the school to pick up the kids. 

· Or, It is a beautiful day, if I leave 10 minutes early I can get off the bus 3 stops before the office and walk for10 minutes this morning. 

· Be realistic in your suggestions don't suggest someone do an activity that is beyond their ability. Even walking may be too painful but walking in a pool is a possibility. 

· Reinforce safety carry treatment for hypoglycemia, wear a medic alert bracelet/necklace, carry identification, exercise with in their limits and let people know their plans. 
Diet

(Main source of information Canadian Diabetes Clinical Practice Guidelines - nutrition therapy chapter) 

Nutrition therapy remains central to diabetes management, along with exercise, medication/insulin (if required) and self blood glucose monitoring.


Nutrition therapy goals are to achieve: 

· improved glycemic control 

· a healthy body weight 

· treatment/prevention of acute and chronic complications of diabetes 

· improved quality of life 


Nutrition therapy should be based on: 

· individual needs 

· age, gender, culture, SES, preferences etc. 


Nutrition therapy should be: 

· reinforced regularly - and frequently 

· reassessed and modified as appropriate 



Meal Planning 

Meal planning should include a variety of foods from all four food groups following Canada's Food Guide. 

The emphasis is on helping clients understand the effect of different carbohydrates on their blood sugars, how much is an appropriate amount of carbohydrate, the appropriate spacing of carbohydrates or meal timing, and the appropriate use of snacks. 

There is also an emphasis on lowering fat intake, and in particular lowering saturated-fat and trans-fat intake. In addition, increasing fibre intake, and using sugar choices wisely, when blood sugars are well controlled is part of the overall message. A balance of macronutrients (carbohydrate, protein and fat) and micronutrients (vitamins, minerals, essential fatty acids) is recommended.


Meal Spacing and Snacking 
· Meals should be spaced 4-6 hours apart. 

· Snacks, if desired, should be consumed at least 2 hours from any meal. 

· Three meals daily are recommended. 

· Snacks are appropriate in many situations, including the prevention of hypoglycemia, the follow up to treating hypoglycemia, hunger, or as a strategy which helps a patient eat smaller meals and avoid postprandial hyperglycemia. 


For those patients on premix insulin (e.g. 30/70 BID), there is less flexibility of meal and snack timing, with patients being required to eat meals at regular times and often including snacks at specific times to prevent low blood sugars between meals.
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For patients on rapid insulin at meals (Novorapid, Humalog®) and basal insulin at bedtime (Lantus®, Levemir®, NPH), there is more flexibility with respect to meal timing, and snacks during the day are not usually required. 
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For both insulin regimens, a bedtime snack is based on the bedtime blood sugar reading if the patient does not routinely snack at bedtime. For patients who indicate they would like to snack every night, a snack can be included nightly, taking weight goals and appetite into consideration.


Quantity of Carbohydrate 

For insulin patients: 
Carbohydrate counting is the method of choice for insulin patients and for most non-insulin patients when assessing intake. This gives the patient a tool to accurately assess the quantity of carbohydrate they are eating, and to compare it to a carbohydrate goal or recommendation. Carbohydrate goals are set in conjunction with the dietitian. 

Patients on insulin are usually encouraged to be as consistent as possible in their carbohydrate intake so that insulin dose can be matched to intake (within 5 grams of the goal). For very motivated insulin patients on rapid acting insulin with meals, who are actively and accurately carbohydrate counting, a "ratio" can be developed to give these patients additional flexibility with their meals. An equation is used to arrive at the number of grams of carbohydrate per unit of insulin. 

For non-insulin patients: 
For non-insulin patients, carbohydrate counting is also an excellent tool. Rather than having a specific carbohydrate goal and requiring consistency, these patients can do well within a range of carbohydrates. For adults, the following is a good guideline:
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	For men, a usual range is somewhere between 45-75 grams of carbohydrate for meals and up to 45 grams for snacks. 
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	For women, a usual range is 30-60 grams of carbohydrate per meal and up to 30 grams per snack. 


These ranges take into consideration that carbohydrates are the main source of energy for the body, and will allow for meeting the requirements of Canada's Food Guide with respect to grains, dairy, fruits and vegetables and legumes. Within these ranges the patient is encouraged to tailor their intake geared to weight goals, appetite, and post prandial blood glucose results.

The CDA Beyond the Basics, and Carbohydrate Counting are very good tools to assist with carbohydrate counting. There are numerous other carbohydrate food lists to be found, including at www.CalorieKing.com 

	Other tools: 

For some patients, carbohydrate counting may be too complex, too burdensome or not appropriate. In these cases, there are other good tools with which to assist a patient make appropriate food choices. 

The "healthy plate" emphasizes that a meal consists of ¼ plate of protein such as lean meat, chicken or fish or vegetable protein, ¼ plate of starch such as rice, potato or pasta, and ½ a plate of vegetables. The meal is rounded out with a glass of low fat milk and a fruit.

The "Zimbabwe Hand Jive" uses the hands as portion guides for meal planning. For each meal, patients are taught to choose a starch (rice, potato, pasta,) and a fruit the size of their fists, to eat protein (lean meat, chicken, fish, vegetable protein) the size of the palm of their hand and thickness of their baby finger, to eat as many vegetables as can be held in both open hands, to add fat in the amount the size of the tip of the thumb and to drink no more than 1 cup of low fat milk per meal. 

Zimbabwe Hand Jive 

	
	[image: image35.jpg]Vegetables
(at east 2 kinds)

Grains &
Starches
(potato, rice,
forn, pasta) | chicken, be:
lentiks)






Both of these resources can be found in the Clinical Practice Guidelines, or on the Canadian Diabetes Association website.


Type of Carbohydrate 

A high fibre diet is recommended, with the emphasis being on carbohydrates which are whole grains, legumes, and fruits and vegetables (along with low fat milk and yogurt, which do not provide fibre). 

In addition to a high fibre diet, patients can be taught to use the glycemic index. The glycemic index is a scale which ranks how quickly carbohydrates digest and are absorbed into the bloodstream as glucose. The reference food for the scale is white bread. Patients can use the GI to determine if a food is going to digest slowly or quickly compared to white bread. Choosing low and medium GI more often, and high GI foods less often is a strategy which can be incorporated well into meal planning. Patients do need to be aware that the total quantity of carbohydrate is still important, so that low GI does not mean eating unlimited quantities. 

	
	The Glycemic Index 


The Glycemic Index can be found in the Clinical Practice Guidelines, or on the Canadian Diabetes Association website
Tips for Educators

Include in your assessment, an evaluation of the patient's readiness to make food changes (stages of change), and their ability to comprehend carbohydrate counting or a more simple teaching tool at this particular time. It is very common to begin with the basics as the newly diagnosed patient is feeling overwhelmed, and to proceed to the more complex tools (carbohydrate counting and glycemic index) at a later meeting. In this same vein, emphasis is usually on the carbohydrates in the first visit(s), as a priority, but will move to the heart health information around dietary fats and sodium at a later date. 

As newly diagnosed patients are often fearful of eating carbohydrates, it should be reinforced that carbohydrates are the main source of energy and fibre for the body. Those patients new to insulin, for whom oral agents were not working sufficiently, are often very accustomed to limiting carbs to try to control blood sugars. They need to be reminded that carbohydrates must be included, and that the issue is balancing insulin and carbohydrates, not avoidance of carbohydrates. 

Canada's Food Guide recommends, for adults: 
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	7-10 fruit and vegetable servings (2 or 3 of which should be fruit) 
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	6-8 grain servings 
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	2-3 dairy servings
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	2-3 meat and alternatives 


Because grains, fruit, dairy and the legumes found in the meat and alternate groups all contain carbohydrates, intake of carbohydrate will be at least 150 grams per day (based on the minimum of 2 fruit, 2 dairy, 6 grains), and may be considerably more. Low carbohydrate diets are not encouraged. 

Encourage patients to use as many tools as are appropriate to assess their food intake, including but not limited to: carbohydrate food lists, measuring cups, food labels, keeping food records, using the plate method, Zimbabwe Hand Jive etc.

Tools: Canadian Diabetes Association 2003 Clinical Practice Guidelines for the Prevention and Management of Diabetes in Canada. Can J Diabetes. 2003;27(suppl 2)

· CDA Just the Basics 

· CDA Beyond the Basics 

· CDA Glycemic Index 

· CDA Basic Carbohydrate Counting for Diabetes Management 


Websites: 

· www.dietitians.ca 

· www.heartandstroke.ca 

· www.CalorieKing.com 


D.Therapeutics 
Medication Tips...Adherence starts with knowledge

The taking of and "compliance" around medication is a complex and demanding issue. There are many factors that influence the patient's ability to self medicate effectively. Does the patient understand the purpose of the drug, when and how each dose should be taken, and that diabetes medication does not cure the disease but help to control it?

As clinicians, we are responsible to ensure that the medication is taken safely and adequately. At each opportunity asking open ended questions will show your interest in the patient, their medication and its results. OHA (oral hypoglycemic agents) have specific timing to be effective.

· Glyburide should be taken 20 min before the meal. 

· Metformin can be taken then too, but if there is gastric disturbance taking it with a meal is preferable to reduce the symptoms. 

· Prandase® - acarbose should be taken with the first bite. 

· TZD's at a consistent time of day, in the morning or as a divided dose, as is Amaryl. 

· Diamicron® MR -gliclazide is a morning medication due to its modified peak. 

· GlucoNorm® - repaglinide is taken with meals that contain carbohydrate. 

Many times the pharmacy medication label states BID or od without optimizing the timing of the medication. Also many people take medications at bedtime for convenience. These medications do not have peak efficiency at bed time let alone being very unsafe. 

Consider this, a patient's A1c is high, you know the patient needs more medication. If you just increase the dose, the patient is at risk for lows. Examining the blood sugar log book tells you when to increase the dose. i.e. Morning blood sugars are high but day times blood sugars are normal range. This tells you that the medication or insulin needs to be increased at the dinnertime dose not the breakfast dose. Increasing the medication dose blindly creates the opportunity for unsafe low blood sugars. This scares the patient who may discontinue the medication because they "can't tolerate" it. 

Confidence in the medication is important. Too frequently the patient will report that they can't tolerate a medication. This isn't always because they have a true intolerance but that the dose was too strong or unpleasant side effects occurred. 

Secretagogue tips 
With a secretagogue, start slowly. Ensure the patient knows what a carbohydrate is. Too often a patient has a low blood sugar and the physician discontinues the drug (or the patient does) but in actuality they didn't eat adequate carbohydrate or had more than the normal exercise and hence the hypoglycemic episode occurs. 

Metformin tips 
Gastrointestinal (nausea, abdominal discomfort or diarrhea and occasional constipation) occur in about 30% of people with diabetes who take metformin. However, by titrating with low doses (even as low as ¼ tablet) and gradually increasing the dose every few days, tolerance of this drug appears to develop. Taking metformin during or immediately after a meal could help alleviate the gastrointestinal symptoms. Sometimes the patient can only tolerate a small dose of metformin. However because of the success of blood sugar control, a little metformin is better than no metformin. 

Elements of repetition of subsection pharmacological intervention 
Suggesting a dosette or daily pill box is an excellent way for any age patient to keep track of medication. Life is busy and mind occupying. Too many patients have ended up in Emergency because of doubling the dose of medication (especially a secretagogue or insulin). Pharmacy's will provide this service to patients for a small fee or free of charge. 

Combination medication is a wonderful assistance to patients. Preconceived ideas give patients the notion that only one pill for diabetes or any other disorder will be taken. Combining the drug (e Avandamet is metformin and Avandia®) enables the patient to take two effective medications. Proper dosing is important. Occasionally, the patient has to come off the combination drug because the right dose of each drug is not provided and optimal control is at risk. 

The idea of compliance is a touchy subject. What the health care provider and the patient consider the right thing to do to manage their illness may be very different things. Consider yourself. If your dentist says to floss daily, many people certainly don't, then you are non- compliant. Not as important as diabetes? Certainly the dentist may debate that but agreeably not as serious outcomes as poor diabetes control. However if you are the non-compliant flosser how difficult is it to add this to your daily regimen? This is an example how lifestyle change is very difficult. Diabetes compliance comes slowly and possibly partially for many patients. Educators need to learn to celebrate and congratulate the patient for small, even tiny positive changes in their disease management. There needs to always be a positive reinforcement. Always praise something! i.e. Wonderful job Sally! You were able to record blood sugars once a week or take your medication 5 of 7 days. "How can we work on improving the frequency?" This is an exhausting and frustrating process. However, just telling the patient to do something doesn't usually work. Remember that; the non-flossing people of the world! 

Here is a great patient information sheet developed by the Canadian Pharmacists Association. It has tips on taking your medication, reminders, explanations, what to do about side effects, tips for seniors and children. Tips on Safer Medication Use April 2007.
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