NUTRITION THERAPY IN DIABETES           CDA GUIDELINES 2008                       Posted Apr 2009
The Canadian Diabetes Association (CDA)'s 2008 Clinical Practice Guidelines for the Prevention and Management of Diabetes in Canada were published in October 2008 in a special supplement to The Canadian Journal of Diabetes. 

These evidence-based guidelines are the third of their kind. The first comprehensive, evidence-based clinical practice guidelines were published in 1998. Five years later, the 2003 CDA guidelines were published, following an extensive review of the contemporary evidence base by the Clinical and Scientific Section of the CDA.

The 2008 iteration of the CDA guidelines represent the contributions of more than 90 experts from a broad range of healthcare disciplines. These experts have worked together over the past several years, donating their time to build these evidence-based guidelines dealing with screening and prevention of diabetes, as well as diagnosis, care, management and education for those Canadians living with diabetes.

Nutrition Therapy
The Canadian Diabetes Association (CDA)’s 2008 Clinical Practice Guidelines for the Prevention and Management of Diabetes in Canada includes a section dedicated to nutrition therapy. As is the case with each of the chapters of the 2008 guidelines, the authors presented their key messages: 

· Nutrition therapy can reduce glycated hemoglobin by 1.0 to 2.0% and, when used with other components of diabetes care, can further improve clinical and metabolic outcomes. 

· Consistency in carbohydrate intake, and spacing and regularity in meal consumption may help control blood glucose and weight. 

· Replacing high-glycemic index carbohydrates with low glycemic index carbohydrates in mixed meals has a clinically significant effect on glycemic control in people with type 1 or type 2 diabetes. 


In addition to the key messages, the authors also highlighted their seven key recommendations, which are reproduced here in Table 1. 

Table 1. Key Recommendations for Nutrition Therapy 

	Recommendation 
	Grade of
Recommendation 
	Level of evidence* 

	Nutrition counselling by a registered dietitian is recommended for people with type 2 diabetes and people with type 1 diabetes to lower A1C levels. Counselling is equally effective when given in a small group or one-on-one setting.
	For counselling for type 2
	Grade C
	Level 2

	
	For counselling for type 1
	Grade D
	Consensus

	
	For group & one-on-one effectiveness
	Grade B
	Level 2

	Individuals with diabetes should be encouraged to follow Eating Well with Canada’s Food Guide in order to meet their nutritional needs
	Grade D
	Consensus

	People with type 1 diabetes should be taught how to match insulin to carbohydrate intake or should maintain consistency in carbohydrate intake. People with type 2 diabetes should be encouraged to maintain regularity in timing and spacing of meals to optimize glycemic control.
	For type 1 insulin-carb matching
	Grade B
	Level 2

	
	For type 1 consistency of carb intake
	Grade D
	Level 4

	
	For type 2 regularity of meal timing & spacing
	Grade D
	Level 4

	People with type 1 or type 2 diabetes should choose food sources of carbohydrates with a low glycemic index, rather than a high glycemic index, more often to help optimize glycemic control
	Grade B
	Level 2

	Sucrose and sucrose-containing foods can be substituted for other carbohydrates as part of mixed meals up to a maximum of 10% of total daily energy, provided adequate control of blood glucose and lipids is maintained
	Grade B
	Level 2

	Adults with diabetes should consume no more than 7% of total daily energy from saturated fats and should limit intake of trans fatty acids to a minimum 
	Grade D
	Consensus

	People with diabetes should be informed of the risk of delayed hypoglycemia resulting from alcohol consumed with or after the previous evening’s meal, and should be advised on preventive actions such as carbohydrate intake and/or insulin dose adjustments, and increased BG monitoring
	For informing patients of risk of hypoglycemia
	Grade C
	Level 3

	
	For advice on preventive actions
	Grade D
	Consensus


The goals of nutrition therapy are: to maintain or improve quality of life and nutritional and physiological health; and to prevent and treat acute and long-term complications of diabetes and the associated comorbid conditions and concomitant disorders. 

Clinical studies have shown that nutrition therapy can have a significant impact on glycemic control, reducing A1C by 1.0% to 2.0%. Expected A1C reductions can be even greater when nutrition therapy is combined with other recognized modalities for diabetes care. 

While it is desirable for every member of a diabetes healthcare (DHC) team to be well versed in nutrition therapy for people with diabetes, it is the dietitian that should provide the bulk of direction and counselling in this regard. Every person with diabetes should be independently evaluated and advised by a professional dietitian on a regular basis. Each person has his or her own set of variables that make generalizations about dietary requirements next to impossible. These variables include the individual person’s preferences, age, needs, culture, lifestyle and readiness to change. 

Dietitian-delivered nutritional counselling can be provided in one-on-one sessions or in a small group setting with other people with diabetes. 

Once a meal plan has been established, the key learnings and dietary modifications need to be regularly monitored and reinforced. In addition to involving the patient in his or her own self-management, regular follow-up with the dietitian is recommended. 

Optimal Diet for Persons with Diabetes

In general, the 2008 guidelines recommend that people with diabetes follow the principles of Eating Well with Canada’s Food Guide. This includes consuming a variety of foods from each of the four food groups (vegetables and fruits; grain products; milk and alternatives; and meat and alternatives). One of the newer recommendations in the 2008 guidelines is that foods should be low in energy density, so as to optimize satiety and discourage overconsumption. At the same time, such a diet can help achieve and maintain a healthy body weight, while ensuring adequate intake of carbohydrate, fibre, protein, essential fatty acids, vitamins and minerals. A summary of nutritional considerations is shown in Table 2. 

Table 2. Summary of Nutritional Considerations: 2008 CDA Guidelines 

	People with diabetes should follow Eating Well with Canada’s Food Guide 

· Eat at least 1 dark green and 1 orange vegetable each day; have vegetables and fruit more often than juice 

· Make at least half of your grain products whole grain, each day 

· Drink lower fat milk or fortified soy beverages 

· Have meat alternatives such as beans, lentils and tofu often 

· Eat at least 2 servings of fish each week 

· Achieve and maintain a healthy body weight by being active 

· Enjoy foods with little or no added fat, sugar or salt 

· Satisfy thirst with water 

	Carbohydrate (45% to 60% of energy) 

· Up to 60 g of added fructose (e.g., fructose-sweetened beverages and foods) in place of an equal amount of sucrose is acceptable 

· Intake of <10 g/day of sugar alcohols (maltitol, mannitol, sorbitol, lactitol, isomalt & xylitol) is acceptable 

· The use of acesulfame potassium, aspartame, cyclamates, saccharin and sucralose is acceptable 

· Include vegetables, fruit, whole grains and milk 

· Within the same food category, consume low-glycemic-index foods in place of high-glycemic-index foods 

· Increase dietary fibre to 25-50 g/day from a variety of sources, including soluble and cereal fibres 

· Sucrose intake of up to 10% of total daily energy is acceptable 

	Protein (15% to 20% of energy) 

· There is no evidence to suggest that usual recommended protein intake should be modified 

	Fat (30% to 35% of energy) 

· Restrict saturated fats to < 7% of total daily energy intake and restrict trans fat intake to a minimum 

· Limit polyunsaturated fat to 10% of energy intake 

· Consume monounsaturated fats instead of saturated fats more often 

· Include foods rich in polyunsaturated omega-3 fatty acids and plant oils 

	Vitamin and mineral supplements 

· Routine supplementation is not necessary, except for vitamin D in persons aged >50 years and folic acid in women who could become pregnant 

· In the case of an identified deficiency, limited dietary intake or special need, supplementation may be recommended 

	Alcohol 

· People using insulin or insulin secretagogues should be aware of the risk of delayed hypoglycemia that can occur up to 24 hours after alcohol consumption 

· Limit intake to 1-2 drinks per day (≤ 14 standard drinks per week for men and ≤ 9 per week for women) 


Carbohydrate. Two of the three key messages highlighted by the guideline authors pertain to carbohydrate intake, which illustrates the importance of carbohydrates in the nutritional management of diabetes. The recommended amount of carbohydrate in the diet should be 45% to 60% of total calories.

Importantly, people who are taking insulin should be taught how to adjust their insulin based on the carbohydrate content of their meals. Those insulin regimens that include multiple injections of rapid-acting insulin allow for flexibility in meal size and frequency.

The guidelines also cite two studies (Gillespie et al, 1998 and Kelley et al, 2003) that show how education on carbohydrate counting (i.e., matching insulin to carbohydrate content) can improve both blood glucose profile and quality of life for people with type 1 diabetes. Information about carbohydrate counting is available from the CDA. People with diabetes can be referred to internet resources, or pamphlets can be provided in the office.

Low GI vs. High GI carbohydrate. The 2008 guidelines reiterate the recommendation from 2003 that people with diabetes should choose low-glycemic-index foods in place of high-glycemic-index foods within the same category of foods more often to help optimize glycemic control. This has been further supported by a 2006 study by Barnard et al, which showed that diets providing more than 60% of total daily energy from low-glycemic-index and high-fibre carbohydrates improve glycemic and lipid control in adults with type 2 diabetes. The guidelines state that teaching people with diabetes how to use the glycemic index should be based on the individual’s interest and ability. The CDA also provides detailed information for people with diabetes who wish to learn more about the glycemic index. This information can be accessed on-line at www.diabetes.ca. Printed educational pamphlets are also available. The International table of glycemic index and glycemic load values can be found on-line. 

Perhaps the most helpful visual for people with diabetes is the chart prepared by the CDA that compares low-, medium- and high-glycemic-index foods in several common food categories (Table 3). People should be encouraged to choose items in the left column (low GI) or middle column (medium GI) rather than those in the right column (high GI). For a food to be considered low GI, the value is 55 or lower; medium-GI foods have a GI of 56-69, while high GI foods are those with a GI of 70 or more. 

Table 3. Examples of Low-, Medium- and High-glycemic-index Foods (CDA Educational Materials) 
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One should make people aware, however, that it is important to check food labelling – some breads that are sold as “pumpernickel” are simply rye breads infused with molasses to give it its distinctive color. A general guideline for buying bread is to look for breads that are made from a stone-ground meal rather than a fine flour. 

To make an impact, foods with a lower GI need to comprise a substantial proportion of the dietary carbohydrate. However, it is not necessary to remove all high GI foods from the diet. Use of a food with small difference in GI can make a substantial impact on diet GI if that food makes up a large proportion of the carbohydrate in the diet, for example bread. Use of a very low GI food will not make much impact if it only accounts for a small proportion of the dietary carbohydrate. Thus, to evaluate the impact of GI one has to consider both the GI and the amount of carbohydrate. One does NOT need to calculate diet GI for successful implementation – one simply has to substitute low GI for high GI foods (see Table). However, doing the calculation may be helpful in understanding how much impact a specific dietary change will have and therefore helpful in setting goals for clients. For those who are interested in examining the GI in more detail, access Appendix I, to obtain more information on a tool that can be used to estimate diet GI relatively easily using the number of carbohydrate exchanges (based on total carbohydrate).

It should be noted that if the client is unlikely to select low GI foods, a high carbohydrate diet may not assist glycemic control and in reality may hinder it. In this case, a lower proportion of carbohydrate may be more appropriate. 

Dietary fibre. Diets higher in soluble fibre are associated with slowed gastric emptying and delayed absorption of glucose in the small intestine (which lead to improved postprandial glucose control). As such, the authors of the 2008 guidelines recommended a higher intake of fibre for people with diabetes than for those without [recommended intake 25 to 50 g per day, based on the findings of a randomized, crossover study (Chandalia et al, 2000).

Sucrose. The recommended limit of sucrose intake per day (< 10% of total energy) has not changed since the 2003 guidelines. Intake above this threshold may be associated with detrimental effects on glycemic control and triglyceride levels.

Fructose. The 2008 guidelines state that consumption of up to 60 g of added fructose per day (in place of the same amount of sucrose is acceptable. Although there is evidence that fructose can further suppress hepatic glucose production in the hyperglycemic state (Hawkins et al, 2002), there is no known definitive advantage to fructose over sucrose over the long term.

Sugar alcohols (e.g., maltitol, mannitol) may produce adverse gastrointestinal if larger quantities are consumed (e.g., > 10 g / day). Daily intake of up to 10 g, however, appears to be safe and well tolerated. 

Sweeteners. Saccharin, aspartame, acesulfame potassium, cyclamates and sucralose are all Health-Canada approved and have been shown to be safe for most people with diabetes. For example, a study in 128 people with type 2 diabetes (Grotz et al, 2003) showed that sucralose consumption for three months at doses of 7.5 mg/kg/day had no effect on glucose homeostasis.

For pregnant and nursing women, however, there are more specific recommendations in the 2008 guidelines: saccharin and cyclamates are not recommended in these populations, while sucralose, aspartame and acesulfame potassium are considered safe. The guidelines also direct the reader to further information regarding artificial sweeteners prepared by the CDA. This material includes a helpful chart describing the attributes of each of the available sweeteners (Table 4).

Table 4. Characteristics of Artificial Sweeteners Available in Canada (CDA Educational Materials)
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Protein. The recommendation for protein intake is no different for people with diabetes than for those without. The ideal diet would include approximately 15-20% of daily energy from protein.

Fat. While the overall recommendation to obtain 30-35% of dietary energy from fat remains unchanged from the 2003 guidelines, there are some modifications for 2008. Specifically, the authors now recommend that saturated fats should be restricted to less than 7% of total daily energy intake. Previously, the recommendation was to limit combined saturated and trans fats to less than 10% of daily energy. In 2008, the authors state simply that “trans fats should be kept to a minimum”. The World Health Organization (WHO) has recommended that the total amount of trans fats consumed per day should be less than 1% of daily energy intake.

The 2003 recommendation to include foods rich in polyunsaturated omega-3 fatty acids has been further supported in the 2008 guidelines, as a study by Hu et al (2003) showing that increased fish consumption in women with diabetes leads to a reduced risk of coronary artery disease.

Vitamin & mineral supplements. Routine vitamin and mineral supplementation is generally not endorsed by the authors of the 2008 guidelines, who rather recommend that nutritional needs be met by a balanced diet. However, the authors do recognize the need to provide vitamin D supplementation in older adults, and recommend supplementing with 10 mg (400 IU) in people older than 50 years. Guidelines for osteoporosis state that the required level of vitamin D intake should be 400 IU/day in younger individuals and 800 IU/day in individuals 50 years of age or older. Also, folic acid supplementation is considered appropriate for women who may become pregnant.

Alcohol. The overall recommendation for alcohol consumption are similar to people without diabetes: no more than 1-2 standard drinks per day. However, there are some specific considerations that need to be communicated to people with diabetes. Specifically, alcohol can cause a delayed hypoglycemic reaction, particularly among those receiving insulin or insulin secretagogues. This reaction may occur as long as 24 hours following the ingestion of the alcohol.
In addition to those listed above, the CDA offers a variety of other pamphlets and on-line resources to help people with diabetes learn about nutrition. These include information and tips on: grocery shopping (including nutrition labelling), meal planning, eating away from home (e.g., at restaurants), appropriate portion sizes (“the handy portion guide”) and the effects of alcohol in diabetes. There is also an overview document entitled “Just the Basics” that is an excellent starting point and reference document for people with diabetes.

The Dietitians of Canada have also developed a system, EATracker, which assesses food choices and provides personalized feedback on a person’s total intake of energy and essential nutrients compared to what is recommended for age, gender, and activity level. It also determines body mass index (BMI) and provides information to help achieve and maintain a healthy weight. For internet-savvy people with diabetes, this can be an invaluable tool to help monitor food intake. 

Practice Tips for Physicians
· All people with diabetes need to be seen by a dietitian for individualized meal planning and regular follow-up. 

· At each diabetes-focused visit, include queries about any current nutritional concerns. 

· Advise patients on insulin or insulin secretagogues about the possibility of alcohol-induced hypoglycemia (including the fact that it might be delayed up to 24 hours after the ingestion of the alcohol). 

Practice Tips for Pharmacists
· The same recommendations regarding alcohol consumption in the general population apply to people with diabetes (≤ 2 standard drinks per day and ≤ 14 standard drinks per week for men, and ≤ 9 per week for women). 

· Advise patients on insulin or insulin secretagogues about the possibility of alcohol-induced hypoglycemia (including the fact that it might be delayed up to 24 hours after the ingestion of the alcohol). 

· People with diabetes should be encouraged to meet their nutritional needs by consuming a well-balanced diet. Routine vitamin and mineral supplementation is generally not recommended. 

· Supplementation with 10 ug (400 IU) of vitamin D is recommended in people >50 years of age. 

· Supplementation with folic acid (400 ug) is recommended in women who could become pregnant. 

· The CDA offers a variety of pamphlets to help people with diabetes learn about nutrition. These could be displayed in a community pharmacy patient resource area. 

Practice Tips for Diabetes Educators
· All people with diabetes need to be seen by a dietitian for individualized meal planning and regular follow-up. 
Practice Tips for Dietitians
· Ensure regular follow-up for monitoring and adjustment of meal plans for people with diabetes. 

· Advise patients on insulin or insulin secretagogues about the possibility of alcohol-induced hypoglycemia (including the fact that it might be delayed up to 24 hours after the ingestion of the alcohol). 

· Refer patients to Eating Well with Canada’s Food Guide to be used as a general guideline. 

· Carbohydrate counting is a viable strategy for those with type 1 diabetes, to match rapid or fast insulin to the quantity of carbohydrate eaten. 

· Basic carbohydrate counting may be used as a strategy to distribute carbohydrate and manage blood glucose in type 2 diabetes. 

· Encourage low glycemic foods for clients who are willing to introduce low glycemic index foods into the diet. 

· Encourage more fibre, and specifically soluble fibre. 

· Encourage 2 fish servings/week. 

· Encourage foods with low energy density to optimize satiety. 

· Encourage unsaturated fat sources including omega-3 fatty acids and plant-based oils. 
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Appendix


Calculation of Dietary GI 

Typically, the GI of the Canadian diet is >60. Studies using low GI foods obtain diet GI values <55. Reducing the diet GI by 10 units is a significant reduction and usually requires modification of about half of the carbohydrate foods. Doing the exact calculation is complex and time consuming; because GI is based on available carbohydrate (total carbohydrate minus dietary fiber) the exact calculation uses available carbohydrate rather than total carbohydrate.

Tool for Estimating Diet GI 

	  
	  
	CHO Exchanges from GI Category 
	  
	  

	  
	  
	Number 
	Proportion of Total 
	GI* 
	Diet GI** 

	Day 1 
	High GI
	  
	  
	75
	  

	  
	Medium GI
	  
	  
	62
	  

	  
	Low GI
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	Day 2 
	High GI
	  
	  
	75
	  

	  
	Medium GI
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	Low GI
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	Day 3 
	High GI
	  
	  
	75
	  

	  
	Medium GI
	  
	  
	62
	  

	  
	Low GI
	  
	  
	45
	  

	  
	TOTAL
	  
	  
	  
	  

	  
	  
	  
	  
	  
	  


Add up the number of carbohydrate exchanges coming from high, medium or low GI foods. Express each of these as a proportion of the total. Multiply each of these by average GI the category and sum the resulting values.

