Nutrition Guideline For Professional Reference Only
Adult Prediabetes

Applicable to: Health Professionals

Summary of Key Recommendations

Lifestyle Interventions and Diabetes Prevention

« Support lifestyle modifications that include positive changes to eating and physical activity
habits that:
o improve insulin sensitivity, lower blood glucose, and manage blood pressure.

o delay the progression towards type 2 diabetes through achieving and maintaining
moderate weight loss (5—10% of initial body weight). Refer to Nutrition Guidelines: Adult
Obesity Care for information about specific interventions for weight management.

Dietary Patterns
« Support a healthy dietary pattern that best aligns with the person’s culture, values,
preferences, and treatment goals; and consider financial resources and food skills.
« Encourage:
o whole foods over refined/processed foods

o whole grains, vegetables, fruits, nuts, seeds, legumes, healthy oils, and white
meat/seafood

o limiting the intake of red and processed meats and sugar-sweetened beverages

Meal Timing

« Distribute meals over the day and consume more calories earlier in the day to support
optimal glycemic management and cardiovascular risk reduction.

Carbohydrates

o To lower blood glucose and cardiovascular risk:

o Choose high-fibre carbohydrate foods, such as whole grains, beans, lentils, fruits, and
starchy vegetables (e.g. corn, potatoes, winter squash).

o Limit the consumption of foods and beverages containing high levels of added sugars.

o Replace high-glycemic index (Gl) carbohydrate foods (Gl score of 270; e.g. white bread)
with low-Gl carbohydrate foods (Gl score <55; e.g. heavy mixed grain bread).
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Fats

o Choose moderate intakes of healthy fat (monounsaturated and polyunsaturated fat), and
lower intakes of saturated fat and trans-fat to help reduce the risk of cardiovascular disease
(CVD) and progression towards type 2 diabetes.

o When possible, avoid replacing dietary fat with refined or highly processed
carbohydrates (e.g. sugar or white flour).

Vitamins

Monitor for vitamin B2 deficiency in individuals on long-term (>4 years) metformin treatment.

Introduction

The purpose of the Adult Prediabetes Nutrition Guideline is to provide health professionals with
an overview of the evidence-based nutrition recommendations for adults with prediabetes and
provide answers to commonly asked questions (See Key Questions List).

The Nutrition Guideline was developed by the Adult Diabetes Nutrition Practice Working Group
and is based on scientific evidence or best practice as recommended by national and
international diabetes organizations (e.g. Diabetes Canada and American Diabetes
Association). It was reviewed by health professionals across the province and members of the
Diabetes, Obesity and Nutrition Strategic Clinical Network. If you have questions about this
Nutrition Guideline, please contact Nutrition Resources@ahs.ca.

This information is intended as a general resource only and is not meant to replace the medical
counsel of a physician or individual consultation with a registered dietitian (RD). It is the
responsibility of health professionals to evaluate the situation of each patient in their care, and
apply the Nutrition Guideline appropriately. Individuals who are at high risk of malnutrition or
who have a medical condition that is impacted by nutrition should be referred to an RD.

Note: For purposes of this Nutrition Guideline, the single term patient will be used to refer to
clients, patients, and residents.

Referral to a Registered Dietitian

For more information on referral to an RD and RD services available in Alberta Health Services
(AHS):

« See Nutrition Guideline: Referral to a Registered Dietitian

o Visit Referring Patients for Nutrition Services
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Key Questions List

Key nutrition questions related to Adult Prediabetes care addressed in this Nutrition Guideline
are listed below.

Definitions

« Whatis prediabetes?

o What are impaired fasting glucose (IFG), impaired glucose tolerance (IGT), and insulin
resistance?

Eating to Manage Prediabetes and Prevent Type 2 Diabetes

« Can a person with prediabetes prevent or delay developing type 2 diabetes through lifestyle
interventions?

o What dietary approaches reduce the risk of developing type 2 diabetes?
« What does healthy eating for prediabetes look like?

Carbohydrates and Fibre

« What are carbohydrates and how do they affect prediabetes?

e How much carbohydrate is recommended for a person with prediabetes?

« Whatis the glycemic index and can it help someone with prediabetes?

« How much fibre is recommended for people with prediabetes?

« What types of high fibre foods are recommended for lowering the risk of type 2 diabetes?

Sugars and Sugar Substitutes

« Can individuals with prediabetes consume sugar and sugar-sweetened foods and
beverages?

« What sugar substitutes are safe to use for someone with prediabetes?

Fats
o What is the recommended amount of dietary fat for someone with prediabetes?

Sodium

« What are the recommendations for daily sodium (salt) for someone with prediabetes?

Eating Environment

« What behaviours and food skills can support improving dietary choices?
« What are the recommendations for making healthier choices when eating out?

Vitamin, Minerals, and Natural Health Products

« Are there vitamins, minerals or other natural health products recommended to reduce type 2
diabetes risk?
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Alcohol and Caffeine

« Does alcohol affect the risk of developing type 2 diabetes?
« Does coffee or caffeine affect the risk of developing type 2 diabetes?

Weight
« How does body weight affect prediabetes and an individual’s health risk?
« Whatis an individual’s best body weight when they have prediabetes?

Physical Activity

« Why is physical activity an important factor in the prevention of type 2 diabetes?
« What type of physical activity is recommended for individuals with prediabetes?

Medications and Glucose Monitoring

« What are the nutrition implications of the medications used to prevent progression to type 2
diabetes?

e Is glucose monitoring required for individuals with prediabetes?

Additional Considerations

e How can | support a person with prediabetes facing financial strain and household food
insecurity?
Resources

« What resources are available for patients?
« What resources are available for health professionals?
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Answers to Key Questions

Definitions Return to Key Questions List

What is prediabetes?

Prediabetes is a term that describes blood glucose levels that are higher than normal but are
not high enough to diagnose diabetes. Prediabetes includes impaired fasting glucose (IFG),
impaired glucose tolerance (IGT), and/or an A1c of 6.0-6.4% (Table 1)."

Having prediabetes increases an individual’s risk of developing other chronic diseases such as
type 2 diabetes and cardiovascular disease (CVD)." Not all individuals with prediabetes will
progress to type 2 diabetes, but those who have both IFG and an A1c in the prediabetes range
are at very high risk for developing type 2 diabetes in a five-year period."? Lifestyle interventions
can be very effective in delaying or preventing the onset of type 2 diabetes in people with
prediabetes.® The earlier the lifestyle interventions are initiated, the greater the reduction in the
risk of developing type 2 diabetes.*

Table 1. Diagnosis Criteria for Prediabetes and Diabetes’

_ Prediabetes* Diabetes*

Hemoglobin A1c 6.0—6.4% [Grade B] >6.5% [Grade B]

FPG 6.1-6.9 mmol/L (IFG) [Grade A] >7.0 mmol/L [Grade B]
Random glucose n/a >11.1 mmol/L [Grade D]
gg‘;‘;ﬂf“tp’a"dia' 7.8-11.0 mmol/L (IGT) [Grade A] | >11.1 mmol/L [Grade B]

FPG = fasting plasma glucose; IFG = impaired fasting glucose; IGT = impaired glucose tolerance

*Diagnosis of diabetes or prediabetes requires a second positive lab test on a subsequent day when no symptoms
of hyperglycemia are present. [Grade D]' This is not required if the person is symptomatic of hyperglycemia or
when type 1 diabetes is suspected.®

**OGTT: 2-hour postprandial blood glucose with a 75 g oral glucose tolerance test (OGTT). This test is stopped if the
fasting blood glucose is >7.8 mmol/L, including if the reading was from a glucometer."

For information about diagnosing prediabetes and screening for type 2 diabetes refer to
Diabetes Canada’s Clinical Practice Guidelines.

What are impaired fasting glucose (IFG), impaired glucose tolerance (IGT),
and insulin resistance?

Impaired fasting glucose (IFG) is diagnosed using fasting plasma glucose (FPG), and
impaired glucose tolerance (IGT) is defined by a two-hour postprandial OGTT result, as
indicated in Table 1 (above). These conditions are characterized by insulin resistance and/or
reduced insulin secretion.
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Insulin resistance occurs when the body does not use insulin properly or as efficiently. This
may increase the requirements from the pancreas to produce more insulin to help transport the
glucose into the muscle, liver, and fat cells. When the pancreas struggles to meet insulin
production demands due to insulin resistance, blood glucose levels increase causing
hyperglycemia and setting the stage for prediabetes and type 2 diabetes.®

Individuals who have both IFG and IGT are at higher risk for type 2 diabetes and CVD

compared to people with either IFG or IGT alone." Regardless, all people with prediabetes
(i.e. IFG and/or IGT) can benefit from both diabetes and vascular risk reduction interventions.’

Return to Key Questions List

Can a person with prediabetes prevent or delay developing type 2 diabetes
through lifestyle interventions?

Lifestyle modification programs for people with prediabetes can reduce the risk of developing
type 2 diabetes. Lifestyle intervention programs include:*#?°

« eating a diet that is high in fibre, low in total fat, and saturated fat

« engaging in moderate-intensity physical activity (e.g. minimum of 150 minutes per week over
five days)

« aiming to achieve and maintain a weight loss of 5-10% initial body weight

Individual lifestyle modifications (e.g. improving eating habits or increasing physical activity)
independently contribute to a reduced risk for type 2 diabetes; however, achieving more of
these individual lifestyle modifications can lead to greater protection against diabetes.™

Pharmacologic therapy (e.g. metformin or a GLP-1 inhibitor for weight management) may be
considered in some individuals in combination with lifestyle intervention if lifestyle goals and/or
metabolic targets are not achieved.® Physician consultation is required.

For more information on treatment options for people living with obesity refer to Nutrition
Guideline: Adult Obesity Care.

What dietary approaches reduce the risk of developing type 2 diabetes?

Nutrition therapy is a fundamental part of the treatment plan for the management of prediabetes
and the prevention of type 2 diabetes.'"'? Adhering to a healthy dietary pattern has been
associated with an approximate 20% risk reduction of developing type 2 diabetes.'® There is no
one special diet for people with prediabetes, but there are several dietary patterns that are
associated with a reduced risk of progressing to type 2 diabetes.' Healthcare providers are
encouraged to support patients to choose a healthy dietary pattern that best aligns with the
patient’s values, preferences, and treatment goals. This includes considerations for the patient’s
culture, lifestyle, economic status, activity level, and other health conditions.
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Canada’s food guide provides healthy eating guidelines.™ Other examples of healthy dietary
patterns include the Mediterranean diet,’ DASH diet, and other healthy dietary approaches that
emphasize plant-based whole foods over refined/processed foods.'® The general principles of
these dietary approaches are to include whole grains, vegetables, fruits, nuts, seeds, legumes,
healthy oils, poultry, and seafood, and to reduce the intake of red and processed meats and
sugar-sweetened beverages.

For more information about different dietary patterns refer to Nutrition Guidelines: Heart Health,
Hypertension.

What does healthy eating for prediabetes look like?

Eating three regular meals per day, and snacks if needed, can assist individuals with
prediabetes to meet their nutrient requirements. This approach, especially when it promotes
eating more calories earlier in the day, can also support good glycemic management and
cardiovascular risk reduction.® It is best to individualize the frequency and consistency of meals
and snacks based on an individual’s lifestyle, mealtime preferences, and health goals.

A nutritionally balanced meal includes a variety of vegetables, fruits, whole grains, and protein-
rich foods.™ Diabetes Canada’s Balanced Food Plate is a plate model that can be used for
people with prediabetes to provide an example of a balanced meal."” This resource is an
adapted version of Canada’s food guide and provides modified recommendations about fruit
and starchy vegetables (Table 2).

Table 2. Comparison of Canada’s Food Guide and Diabetes Canada’s Balanced Food Plate

Canada’s Food Guide Diabetes Canada’s Balanced Food Plate

e Y plate vegetables and fruit ¢ 2 plate non-starchy vegetables and
small portion of fruit.

¢ Fruit may be included with a meal or as a

shack
Recommendations e Y plate whole grains e "4 plate whole grains and starchy
vegetables
o Y4 plate protein foods e Same as Canada’s food guide

e Choose protein foods that come
from plants more often

Breakfast does not include vegetables for some people. When addressing breakfast
recommendations with patients, encourage protein foods along with carbohydrate foods (e.g.
fruit, whole grains). When appropriate, discuss choosing high fibre and/or lower glycemic index
carbohydrate foods at breakfast to assist with managing the blood glucose response to the
meal. See the Carbohydrate and Fibre section of this Nutrition Guideline for more information.

Portion Sizes

Larger portions can lead to increased calorie and carbohydrate intake, resulting in increased
blood glucose after meals and increasing cardiovascular risk. By distributing foods as illustrated
by Diabetes Canada’s Balance Food Plate, individuals will be more likely to have appropriate
portions.
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Individuals with prediabetes may benefit from additional education about portion 4 \

sizes that can lower their blood glucose and achieve their best weight.

Using the patient’s hands is a strategy for guiding portion sizes:'®

« Using a fist to guide portions of grain/starches or fruit serving size. w
« Using two handfuls to guide the serving size of vegetables at a meal. {
« Using the palm and thickness of the little finger to guide serving size for meat, (

fish, or poultry. S&\Q
« Using the tip of the thumb to guide the serving of added fat. . )

Snacks

People with prediabetes may benefit from including healthy snacks into their day to help meet
their nutrient needs, manage their hunger, and prevent overconsumption at meal times. Snacks
that include one or two different types of foods that are high in fibre, include some protein, and
contain limited or no added sugars or fats are recommended (see Table 3).

Table 3. Snack Examples for People with Prediabetes

Food Grouping Examples

Vegetables and Fruit e Vegetables, raw
e  Fruit, fresh or canned unsweetened

Grain Products » Crackers, whole grain (e.g. Ryvita® or Wasa®)

« Bread, whole grain

e Popcorn, plain

« Cookies, low-fat (e.g. digestive or arrowroot)

« Cereal, high-fibre (4 grams or more fibre per serving)

Protein Foods o Milk, skim, 1%, or 2% M.F.

« Yogurt, plain or sugar-free

« Cottage cheese, 1% or 2% M.F.
e Egg, hardboiled

e Nut butter

e Nuts or seeds, unsalted

« Tuna, canned

e Hummus

% M.F. = % Milk Fat
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Return to Key Questions List

What are carbohydrates and how do they affect prediabetes?

Carbohydrates include sugar, starch, and fibre. Sugar and starch are the carbohydrates that
increase blood glucose and provide the body with a readily available energy source. Dietary
fibre is also a carbohydrate but is not metabolized into blood glucose.®

People with prediabetes can reduce their cardiovascular risk and progression toward type 2
diabetes by following a dietary pattern that encourages higher fibre carbohydrate foods such as
whole grains, legumes, fruits, and starchy vegetables (e.g. corn, potatoes, and squash)." Foods
and beverages containing high amounts of added sugars are considered lower-quality
carbohydrate sources. Limiting the consumption of these foods can help reduce cardiometabolic
risk factors (e.g. triglycerides and blood pressure).!" Reducing or avoiding the consumption of
sugar-sweetened beverages is particularly important because a high intake (>10% of total
calorie intake) is strongly associated with the risk of hypertension and heart disease in people
with and without diabetes."’

How much carbohydrate is recommended for a person with prediabetes?

There is no strong evidence for a specific amount of dietary carbohydrate that will prevent type
2 diabetes.'? The type of carbohydrate appears to be a more important dietary factor than the
quantity of carbohydrate.'?20

The amount of carbohydrate required by an individual is specific to their needs (age, body size,
activity level). For example, a person who lives a very active life may require a higher amount of
carbohydrate, whereas a smaller and less active individual may need less carbohydrate.

Restricted carbohydrate diets, including ketogenic diets, have gained increasing interest over
the past decade. Table 4 provides definitions and descriptions most commonly used in the
literature to define these diets.

Table 4. Restricted Carbohydrate Diet Descriptions'®2'22

Diet Carbohydrate Amount*
i __ARO
Moderate carbohydrate 2130 g carbohydrate daily and between 26—45% total energy from
carbohydrate
Low carbohydrate <130 g carbohydrate daily or <26% total energy from carbohydrate
Ketogenic 20-50 g carbohydrate daily or <10% total energy from

(Very-Low Carbohydrate High Fatf) | carbohydrate

*Note: Carbohydrate refers to available or net carbohydrate, which is the total carbohydrate minus dietary fibre.
*High fat typically refers to an intake of 65 to 80% of total energy from dietary fat.

Well-planned restricted carbohydrate diets are one of several dietary approaches that can be an
effective strategy for glycemic management and reducing cardiovascular risk factors.'223
Results from restricted carbohydrate diet studies including people with prediabetes are mixed
and depend on the study duration and type of dietary intervention (e.g. types of foods used to
replace carbohydrate-rich foods).?*
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Individuals who choose to adopt a restricted carbohydrate diet are still recommended to
consume a healthy dietary pattern including a variety of foods.?® Carbohydrate-restricted diets
may be difficult to follow for some people. As such, it is important for the patient to explore the
benefits, challenges, and risks of the diet prior to initiation. A referral to an RD is recommended
to ensure the diet provides adequate fibre, vitamins, and minerals, and does not contribute to
the risk of cardiovascular disease (e.g. increase in low-density lipoprotein [LDL] cholesterol or
triglycerides).?>2* Individuals choosing a very-low-carbohydrate diet are safest under the
supervision of an interdisciplinary medical team, including an RD.

Considerations

e Poorly planned restricted carbohydrate diets increase the risk of nutrient deficiencies.

o Very-low carbohydrate and high fat (ketogenic) diets are contraindicated for individuals with
the following conditions:2°

o Pregnancy®®

o Inborn errors of fat metabolism
o Renal stones

o Severe dyslipidemia

o Liver failure

o Failure to thrive or poor oral intake
o History of pancreatitis

o Severe gastroesophageal reflux
o Gastroparesis

o Cardiomyopathy

o Chronic metabolic acidosis

For more information on restricted carbohydrate diets, refer to Nutrition Guideline: Restricted
Carbohydrate Diet.

What is the glycemic index and can it help someone with prediabetes?

The Glycemic index (Gl) is a scale from 1 to 100 that ranks carbohydrate-containing foods
based on their ability to raise post-prandial blood glucose levels.?” High Gl foods

(=70 out of 100) have the potential to cause a rapid rise in blood glucose after consumption,
while low Gl foods (<55 out of 100) produce a lower blood glucose response.?’

Many factors can affect the Gl of a food, including the amount of fibre, protein and/or fat, the
type of carbohydrate, the acid content, food processing, and cooking methods. For more
information regarding Gl please see www.glycemicindex.com.

Meta-analysis of large cohort studies suggests that a higher Gl diet is associated with an
increased risk for type 2 diabetes.?42° Replacing high-Gl foods with low-GI foods may improve
glycemic management in people with insulin resistance."3

Education on Gl can be provided based on the patient’s interest and ability." Gl is an advanced
concept, as many factors affect the Gl of a food and individuals will require additional education
to use it successfully.?” The Gl is a tool to help guide food choices but serving sizes are also an
important consideration when choosing low Gl foods. In addition, nutrition guidelines for overall
health remain an essential factor.
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Tips to use the Gl as a tool to improve blood glucose management:*°

Enjoy vegetables, fruits, and milk products with meals. These generally have a low GI.
Plan meals using medium and low Gl grains or starches. See examples in Table 5.

Limit intake of foods with a high Gl and aim to find acceptable lower Gl replacements (see

Table 5).

Table 5. Glycemic Index Food Example List*

Breads: 100% stone-ground
whole wheat, heavy mixed
grain, sourdough

Cereals: All-Bran®, psyllium,
oat bran

Grains: barley, bulgur

Pasta: al dente cooked
pasta/noodles

Rice: parboiled, converted

Starchy vegetables: sweet
potato, yam, legumes (beans,
lentils, and peas)

Breads: whole wheat, rye, .

pita bread
Cereals: puffed wheat,

oatmeal o

Crackers: Stoned Wheat
Thins™, rye crisps

Pasta: couscous

Rice: basmati, brown, wild
rice

Starchy vegetables:

new/white potatoes, sweet
corn, popcorn

Breads: white, bagels

Cereals: All-Bran® Flakes, Corn
Flakes®, Rice Krispies®

Crackers: soda crackers
Rice: short-grain, Jasmine
Rice cakes

Pretzels

Starchy vegetables: Russet
potatoes, French fries

How much fibre is recommended for people with prediabetes?

People at risk for diabetes, including those with prediabetes, are encouraged to consume at
least the amount of dietary fibre recommended for the general public (Table 6).'2

Table 6. Recommendations for Daili Fibre Intake to Prevent Disease in Adults'

Age (years)

Fibre per day (g)

Age (years)

Fibre per day (g)

19-50

38 19-50

25

Over 50

30 Over 50

21

What types of high fibre foods are recommended for lowering the risk of
Type 2 diabetes?

Dietary fibre is categorized into two types: insoluble and soluble fibres. Insoluble fibre is not
water-soluble and is known as a bulking fibre that promotes regular bowel movements.®'
Soluble fibre dissolves in water.®' This fibre readily ferments in the large intestine by microflora.
Most foods will have a mixture of both fibre subtypes.®'

High sources of insoluble and soluble fibre include:
Insoluble fibre: cereal grains like wheat bran, whole grains, vegetables, fruits, and legumes

(beans, lentils, and peas)

Soluble fibre: oat bran, oatmeal, psyllium, fruit (e.g. avocados, pears, apples, nectarines,
plums, oranges), legumes, and barley

I!I Alberia Health
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Viscous soluble fibre is a subtype of soluble fibre that may be specifically beneficial for
individuals with prediabetes. High fibre diets that contain at least a third of the fibre as viscous
soluble fibre (>10 grams per day) have been shown to reduce fasting blood glucose and
improve blood lipids." Viscous soluble fibre is found in plant sources such as oats, barley,
pulses, eggplant, and temperate fruits (e.g. apples and pears).

For more general information about fibre, refer to Nutrition Guideline: Fibre.

For more information about the effect of fibre on obesity or cardiovascular disease
management, refer to the respective Nutrition Guidelines: Adult Obesity Care and Heart Health

Sugar and Sugar Substitutes Return to Key Questions List

Can individuals with prediabetes consume sugar and sugar-sweetened
foods and beverages?

Dietary sugars include total sugars, free sugars, and added sugars (see Figure 1).32% It is
recommended for people with prediabetes to follow a diet that contains 1<5% or up to 10% of
total energy from free sugar.3* Table 7 summarizes the recommended maximum daily
amount of free sugar and teaspoons of sugar equivalents based on daily caloric intake.

Figure 1: Types of Dietary Sugars®?

Free Sugars

All added sugars and sugars naturally occurring in
honey, syrups, and fruit juices.

Added Sugars

All sugars added to foods and beverages
during processing and preparation.
Example: sugar-sweetened beverages

Table 7. Recommended Maximum Daily Free Sugar Allowance Based on Daily Calorie Intake

1200-1500 kcal 30-38¢g 7.5-9 tsp
1600-1800 kcal 40-45¢ 10-11 tsp
1900-2100 kcal 48-53 g 12-13 tsp

*Equation: 10% total daily energy + 4 kcal/g of carbohydrate

**Note: 1 can (355 mL) of sugar-sweetened carbonated beverage (e.g. cola) provides approximately 40 g added
sugars or the equivalent of 10 tsp sugar.
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Excess added sugar intake, especially in the form of sugar-sweetened beverages, is linked to
negative health outcomes including obesity, prediabetes, type 2 diabetes, inflammation and
CVD."32 Free sugars (including added sugars) and food products that contain them can
displace more nutritious foods in the diet.>?> Natural sugars are in a variety of nutritious foods,
such as fruit and milk products, that are part of a healthy diet.3? Table 8 provides examples of
beverages that may contain naturally occurring sugar versus the sugar that has been added by
the food processor.

Table 8. Comparing Naturally Occurring Sugars and Added Sugar in Commonly
Consumed ltems*

o Foods Items Sugar Added
Serving Size Diff
Naturally Occurring Sugar Added Sugar SIS
1 can (355 mL) Club Soda O0g Regular Cola 39¢g 399 (10 tsp.)
2 cups (16 0z) Café latte 18 g | Vanilla café latte 35¢ 17 g (4 tsp.)
1 cup (250 mL) Plain milk 13 g | Chocolate milk 33g 20 g (5tsp.)

People with prediabetes can reduce added and free sugar by limiting or avoiding:
« Added sugars or honey in coffee and tea
. Sugar-sweetened beverages: pop, energy and sports drinks, specialty coffees.

« High sugar desserts: baked goods like muffins and donuts, granola bars, cakes, cookies,
candy, and chocolate

« High sugar condiments: ketchup, BBQ sauce, jam, syrup, sweet sauces, and honey

Nutritious options that can help to reduce the intake of added sugars include:
« Fresh fruits or canned or frozen, unsweetened, or no sugar added fruits

« Homemade milk pudding, made with low-fat milk or plant-based beverages, and low in
sugar

. Lower-fat yogurt that is plain, sugar-reduced, or sweetened with a sugar substitute

What sugar substitutes are safe to use for people with prediabetes?

Sugar substitutes include artificial sweeteners, high-intensity sweeteners, and sugar alcohols.*
When consumed below the acceptable daily intake (ADI), sugar substitutes are safe for people
with prediabetes (Table 9)."37

I.I Alberta Health
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Table 9. Sugar Substitutes Approved for Use in Canada®°

" ADI Quantity required to
Sweetener Common name and brand name (mglkg/day) | reach daily limit**
Acesulfame- Sunett® 0-15 25 cans diet soda
potassium
- ® ® ¢

Aspartame N“”g S".Vee‘ . Equal®, Sweet N 040 14 cans diet soda

Low®, private labels

® in® ¢

Cyclamates™** f’é’v‘fgry' » SugarTwin® and Sweet ‘N 0-11 3 packets Sugar Twin
Neotame Not common 0-2 n/a

Hermesetas®
Saccharin ) 0-5 29 packets

(only purchased at pharmacies)

o o . e

Steviol glycosides Truvia N TSMugarTwm Stevia, Krisda®, 04 10 packets Truvia

Pure Via
Sucralose Splenda®, Sugar Twin Sucralose® 0-8.8 51 packets
Thaumatin Not common 0-0.9 Information not available

® ® ®

Monk Fruit extract Lakanto®, Splen.da , Whole E.arth Not No woner [t set
(Luo Han Guo Extract) (sp:;?/(idau)cts often include erythritol or establishedt PP

*Brand names are provided as examples only and are not an endorsement.

**Quantity based on 70 kg (154 Ib) person.

***Caution patients about the use of cyclamates. Consumers can easily exceed the ADI compared to other sugar
substitutes.

T Monk Fruit is generally recognized as safe (GRAS) by the Food & Drug Administration (FDA) but does not have an
established ADI.*0 It is approved as a tabletop sweetener by Health Canada.*!

Sugar substitutes:
. can be used in moderation and should not replace nutrient-dense food choices*?
. can reduce calorie intake when substituted for added sugars and/or other carbohydrates'?

. have little effect on blood glucose and can assist to lower the glycemic response to a
food/meal when substituted for added sugars and/or other carbohydrates'242

It is important to note that foods may state “sugar-free” or “no sugar added” on the label but can
be high in fat, calories, low in fibre, and may still contain carbohydrate. Some individuals with
prediabetes may eat large quantities of these sweetened foods believing them to be healthier
choices. To ensure that products sweetened with sugar substitutes are not replacing more
nourishing foods, moderation is encouraged.

Sugar alcohols (polyols) provide an average of 2 kcal/g but have little to no affect on blood
glucose.'"%63 Sugar alcohols include sorbitol, mannitol, xylitol, erythritol, D-tagatose, Isomalt,
lactitol, maltitol. It is recommended to limit intake of sugar alcohols to <10 g/day to reduce risk
of gastrointestinal side effects."

For individuals who are pregnant or are planning pregnancy, refer to the Nutrition
Guideline: Pregnancy for additional statements about the use of cyclamates and stevia leaves.

Refer to Nutrition Guideline: Sugar Substitutes for more information on this topic.
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Return to Key Questions List

What is the recommended amount of dietary fat for someone with
prediabetes?

Dietary fat in food is categorized into four types: monounsaturated fatty acids (MUFA),
polyunsaturated fatty acids (PUFA), saturated fat and trans fat (See Table 10). The ideal
amount of fat for people with prediabetes has not been determined.'? The guidelines to prevent
chronic disease for the general population are applied to people with prediabetes. These
guidelines recommend that 20-35% of total daily energy come from fat with <9% of total daily
energy coming from saturated fat and minimal intake of trans fats."!

Table 10. Types of Dietary Fat, Recommended Intake for Cardiovascular Health and Food
Sources

Type of Dietary Fat & High Dietary Sources
Recommendations

Monounsaturated fatty acids (MUFA)

Cardiovascular « Avocado, olives

protective. « Vegetable oils made from olives, canola, safflower, sunflower and sesame

Use as a replacement seeds

for high saturated fat « Nuts or nut butters made from peanuts, sunflower and sesame seeds (nut

sources. butters without hydrogenated oils/fats and added salt/sodium are
recommended)

Polyunsaturated fatty acids (PUFA)

Cardiovascular « Sources of omega-3 PUFAs: fatty fish, seaweed, kelp, algae, walnuts,
protective. flaxseed, chia seed, hemp seed, canola oil, walnut oil, flaxseed oil, foods
Encourage dietary fortified with omega-3 (e.g. some eggs, juice, milk, margarines, and
sources of omega-3. yogurts.

o Sources of omega-6 PUFAs: Nuts, seeds, corn oil

Saturated Fatty Acids (SFA)

Limit to <9% of calories « Animal origin: fat in beef, lamb, pork, chicken, poultry skin, processed
per day. meats, dairy (cheese, cream, milk, yogurt), and lard.

« Plant origin: cocoa butter, coconut oil, and palm or palm kernel oil.

Trans Fatty Acids

Minimal intake and avoid | « As of September 2018, the Government of Canada has legislated the
when possible. prohibition of using partially hydrogenated oils in foods, thereby significantly
reducing the amount of trans fats in the Canadian food supply.43

« Refer to Nutrition Guideline: Heart Health for more information about trans
fats.

The type of fat may be more important than fat quantity.'"'? For people with prediabetes,
reducing vascular risk and progression toward type 2 diabetes is an important treatment goal.
This can be achieved by focusing on consuming a diet with moderate amounts of healthy fat
(MUFA and PUFA), and low in saturated fat and trans-fat.®32
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Care should be taken to avoid replacing fat with refined or highly processed carbohydrates such
as sugar or white flour.*+%° If dietary adjustments are needed, replacing saturated and trans fats
with mono- and polyunsaturated fats and whole grains or low Gl carbohydrate foods (e.g.
barely, quinoa, steel cut oats) is recommended.

For more information about:

« different types of dietary fat and cardiovascular risk reduction refer to Nutrition Guideline:
Heart Health.

« reading food labels refer to Nutrition Guideline: Label Reading.

Return to Key Questions List

What are the recommendations for daily sodium (salt) for someone with
prediabetes?

Prediabetes increases the risk for vascular disease.® It is best practice to support individuals with
prediabetes to limit their sodium intake to prevent and manage hypertension and to reduce the
risk of cardiovascular disease and kidney disease.*® Limiting sodium intake to 1500—-2000 mg/day
is recommended to prevent hypertension.*” A sodium intake of between 1500-2300 mg/day is
recommended for the management of hypertension.*® This sodium recommendation also applies
to individuals with prediabetes.?

Refer to Nutrition Guideline: Hypertension for more information about dietary sodium and tips to
lower sodium intake.

Return to Key Questions List

What behaviours and food skills can support improving dietary choices?

Many highly processed, but easy-to-prepare foods are high in free (added) sugars and salt, and
can therefore undermine efforts to improve diet quality.®? An individual’s level of cooking and
food preparation skills can influence their dietary choices. A low level of skill can be a barrier to
implementing nutrition knowledge or recommendations. It is important to consider a patient’s
food skills and eating environment when discussing dietary change options."" Referring patients
with low levels of food skills or limited cooking resources to a dietitian or other appropriate
programs can help to implement and sustain desired dietary behaviours.

What are the recommendations for making healthier choices when eating
out?

Restaurants, including fast food and cafes, often serve foods higher in fat, sodium, added sugar
and refined carbohydrates (i.e. higher glycemic index and low in fibre). Portions are also
generally much larger and there may be multiple courses served that typically are not eaten at
home.*® The overall increased intake and higher caloric density of the foods can lead to weight
gain over time.*® For individuals with prediabetes, limiting the frequency of eating out is ideal;
however, the convenience of eating out or ordering in is part of the typical North American
lifestyle. Supporting patients to make informed healthy decisions when choosing to eat out can
assist with achieving their health goals.
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Tips for managing portions, sodium, sugar and fat intake when eating out:

« Share meals with someone or ask for half of the meal to be packaged ahead of time.
« Avoid fried appetizers, side dishes, and entrees.

« Aim for Y2 plate of vegetables and fruit.

o Ask for leftovers to be packed up.

« If really hungry before going out to eat, consume a small snack.

« Consider a tossed salad with lower fat dressing on the side as a starter course.

« Limit eating out to two times per week or less.

« Reduce intake of beverages with added sugars or alcohol.

e Check nutrition information online to look for lower calorie choices.

Return to Key Questions List

Are there vitamins, minerals or other natural health products (NHP)
recommended to reduce type 2 diabetes risk?

There is no indication for routine supplementation of vitamins and minerals or NHPs for the
prevention of type 2 diabetes. Supplementation to support dietary deficiencies is determined on
an individual basis. Nutrition needs can be met by following a nutritious and balanced diet. To
reduce the risk of overdosing on certain nutrients or interactions with medications, it is best
practice to ask patients if they are taking vitamins, minerals, or NHPs.

Below is a summary of evidence and recommendations for some vitamins, minerals, and NHPs
often inquired about.

Vitamin D

There is no indication for additional supplementation of vitamin D to improve glycemic
management and prevention of type 2 diabetes.' Vitamin D is found naturally in foods like fish
and egg yolks.?>%? Foods such as margarine, milk, yogurt, and some soy, rice, and almond
beverages have been fortified with Vitamin D and other nutrients.3>°2 In Alberta it is unlikely to
obtain adequate vitamin D through sun exposure and food sources; therefore, supplementation
is necessary for most people.

Refer to Nutrition Guideline: Calcium and Vitamin D for Prevention and Treatment of
Osteoporosis

Magnesium

It is thought hypomagnesemia (low serum magnesium) is associated with insulin resistance.5%*
Prospective cohort studies suggest higher dietary magnesium intake is associated with a
reduced risk of developing diabetes but more research is needed to determine the efficacy of
magnesium supplementation for this purpose. Eating a healthy diet, including foods rich in
magnesium such as whole grains, legumes (beans, lentils, and peas), nuts, vegetables, and
fruits is recommended.
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Fish oil and/or omega-3 fatty acids

Although supplementing with omega-3 fatty acids has shown to decrease triglycerides when
taken in large doses (2—4 g/d), the Canadian Cardiovascular Society does not recommend the
use of over-the-counter supplements to reduce CV risk.*>% Supplements should be taken on
the advice of a physician or RD. Refer to Nutrition Guideline: Heart Health.

Chromium

Although there have been some reported beneficial effects from supplementation of chromium
on glycemic management, a conclusive association between chromium and improved insulin
sensitivity has not been demonstrated.%’

Cinnamon

There is insufficient evidence to support the use of cinnamon to lower blood glucose levels.%":%8
There is no significant difference in A1c, postprandial glucose, or serum insulin levels when
compared to controls.>® However, the use of dietary cinnamon is safe.

Alternative natural therapies

There is currently insufficient evidence to recommend individual herbs and supplements for the
prevention of diabetes; however, they appear to be generally safe. Several supplements may
warrant further research to encourage use in the prediabetes population.®’

Alcohol and Caffiene Return to Key Questions List

Does alcohol affect the risk of type 2 diabetes?

The general recommendation for adults is to follow Canada’s Low Risk Alcohol Drinking
Guidelines to minimize an individual’s overall health risk. For individuals with prediabetes,
recommendations are the same as those for the general population.'"®® Alcohol consumption
greater than 3—4 standard drinks per day is likely associated with an increased risk of
developing type 2 diabetes, compared with moderate alcohol consumption.'>8" Moderate
intakes of alcohol (1 to 2 standard drinks per day) may help prevent type 2 diabetes in those
with prediabetes.'? Those abstaining from alcohol should not be advised to start drinking to
achieve these health benefits.'2

Table 11. Canada’s Low-Risk Drinking Guidelines

Males 0-3 standard drinks 15 maximum

Females 0-2 standard drinks 10 maximum

Table 12. One Standard Drink Equivalents

Distilled alcohol 43 mL (1.5 fl. 0z) 40%
Wine 142 mL (5 fl. 0z) 12%
Beer, cider, cooler 341 mL (12 f1l. oz) 5%

January 2013 — Revised July 2022 Page 18
I.I Alberia Health 2 y 9
M Services


https://albertahealthservices.ca/nutrition/Page15593.aspx
http://sophosegw.cardiologyconsultants.ab.ca:32224/?dmVyPTEuMDAxJiZlYzU3YTVkZDQxNjZjYjQ4YT02MjNDRDQzQ183OTMxOV8zMTk5XzEmJjhiMDBiM2NkOTE1ZDlkZD0xMjIyJiZ1cmw9aHR0cHMlM0ElMkYlMkZ3d3clMkVjY3NhJTJFY2ElMkZzaXRlcyUyRmRlZmF1bHQlMkZmaWxlcyUyRjIwMjAtMDclMkYyMDEyLUNhbmFkYS1Mb3ctUmlzay1BbGNvaG9sLURyaW5raW5nLUd1aWRlbGluZXMtQnJvY2h1cmUtZW4lNUYwJTJFcGRm
http://sophosegw.cardiologyconsultants.ab.ca:32224/?dmVyPTEuMDAxJiZlYzU3YTVkZDQxNjZjYjQ4YT02MjNDRDQzQ183OTMxOV8zMTk5XzEmJjhiMDBiM2NkOTE1ZDlkZD0xMjIyJiZ1cmw9aHR0cHMlM0ElMkYlMkZ3d3clMkVjY3NhJTJFY2ElMkZzaXRlcyUyRmRlZmF1bHQlMkZmaWxlcyUyRjIwMjAtMDclMkYyMDEyLUNhbmFkYS1Mb3ctUmlzay1BbGNvaG9sLURyaW5raW5nLUd1aWRlbGluZXMtQnJvY2h1cmUtZW4lNUYwJTJFcGRm

Nutrition Guideline
Adult Prediabetes

Considerations

« Higher intake than recommended may increase blood pressure and triglycerides, as well as
an increase in total caloric intake.

« For people with hypertension, it is recommended to limit their intake of alcohol to two drinks
or less daily.®? Refer to Nutrition Guideline: Hypertension and Heart Health for more
information.

Does coffee or caffeine affect type 2 diabetes risk?

Observational studies have indicated a protective effect from habitual coffee consumption on the
risk of developing type 2 diabetes.®*-%° However, these effects may be a result of constituents in
coffee other than caffeine, as other studies have shown that decaffeinated coffee also contributes
to the reduced risk.®® More research is required before a definitive recommendation can be made.

Health Canada recommends that healthy adults limit their caffeine intake to no more than

400 mg/day of caffeine.®” Caffeine consumption above this level may result in adverse health
effects of coffee and caffeine intake such as sleep disruption, irritability, and nervousness. Caffeine
content can vary greatly among teas, coffees and caffeinated beverages (e.g. pop, energy drinks).
In general, 400 mg caffeine is approximately equivalent to three cups (1 cup = 8 oz or 237 mL) of
coffee per day.

Consideration

Individuals who are planning to become pregnant, are pregnant, or lactating should limit caffeine to
a maximum of 300 mg/day.%” Refer to Nutrition Guideline: Pregnancy.

Return to Key Questions List

How does body weight affect prediabetes and an individual’s health risk?

Excess body weight and the distribution of adiposity contributes to developing insulin resistance
and increases the risk of developing type 2 diabetes.®® Body Mass Index (BMI) and waist
circumference (WC) are tools used to identify individuals at risk of developing these health
conditions.

« A BMI greater than 30 (or having obesity) is a risk factor for developing chronic diseases such

as type 2 diabetes.®® BMI is not intended to be used to calculate an individual’s “target” or
“healthy” weight.

« WC is an indirect measure of both subcutaneous and visceral abdominal fat, which can
contribute to the level of health risk. An elevated WC puts an individual at an increased risk of
developing health concerns such as type 2 diabetes, CVD, and high blood pressure.®®

The Edmonton Obesity Staging System (EOSS) is a tool that, in addition to BMI, considers the
presence of other health risk factors and functional limitations to classify the severity of obesity,
thereby providing a more accurate assessment of health risks associated with excess weight. The
tool can be found at http://www.drsharma.ca/wp-content/uploads/edmonton-obesity-staging-
system-staging-tool.pdf

For more information about BMI, WC, and EOSS refer to Nutrition Guideline: Body Measurements,
Adult Obesity Care, and Seniors Health Overview.
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Is weight loss recommended for patients with prediabetes?

For individuals with prediabetes and obesity, weight loss is often a central factor in reducing the
risk of type 2 diabetes.® Lifestyle modifications, such as improving eating and physical activity
habits, that result in a loss of 5 to 10% of initial body weight can significantly reduce the risk of
progression to type 2 diabetes when compared to no interventions.>’® This modest weight loss
may improve insulin sensitivity, lower blood glucose, and help to manage blood pressure.

Weight loss is a clinical outcome measure, but weight outcomes are not necessarily in the direct
control of the patient. When counselling patients, it is recommended to focus on positive
behaviour outcomes (e.g. reducing sugar-sweetened beverage consumption or increasing
physical activity) that are within their control.

Weight loss is not sustainable if it is achieved by consuming the smallest amount of calories and
doing the largest amount of exercise a person can tolerate.”’ The term “best weight” may be
helpful when discussing a patient’s desire to lose weight.”" Best weight is the weight a person
achieves while living a life they truly enjoy.”" Enjoyment includes consumption of the foods they
love and doing the amount of exercise they enjoy.

Refer to Nutrition Guideline: Adult Obesity Care.

Return to Key Questions List

Why is physical activity an important factor in the prevention of type 2
diabetes?

Physical activity can help:’>"3

« increase cardiorespiratory fitness and muscle strength

e increase stamina

e improve glycemic management

« decrease insulin resistance

« improve lipid profile and blood pressure

« promote relaxation and reduce stress

« promote weight reduction, weight maintenance, and reduced body fat mass

Due to all the above-mentioned benefits, being physically active can help to reduce the risk of
premature death, heart disease, stroke, hypertension, some cancers, type 2 diabetes,
osteoporosis, and obesity.”?

What type of physical activity is recommended for individuals with
prediabetes?

For adults with prediabetes, a lifestyle program that includes a minimum of 150 minutes of
moderate to vigorous intensity aerobic activity each week, spread over five days (in bouts of
10 minutes or more), is recommended.”?"3 This amount of physical activity is associated with a
26% risk reduction of developing type 2 diabetes and higher fitness levels are associated with
greater risk reduction.” Table 13 describes types of physical activity, examples, and
recommendations for individuals with prediabetes.
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Table 13. Physical Activity Types, Examples, and Recommendations’>"3

Description Examples Recommendations
Aerobic Activity
Moderate Intensity: Brisk walking Work up to and maintain at

e Hard enough to break a sweat

« Should be able to talk, but not
sing

Water aerobics and
continuous swimming

Lawn mowing
Riding a bike

Vigorous Intensity:
« Breathing hard and fast

« Not able to say more than a
few words without stopping for
a breath

Jogging or running
Swimming fast

Riding a bike fast or on hills
Aerobics

Hockey

Basketball

least 150 minutes per week,
preferably spread over 5 days
per week

Activity lasts at least 10
minutes in duration.

No more than two consecutive
days without exercise

Note: High-intensity interval
training can increase aerobic
fitness gains compared to
moderate-intensity exercise

Resistance Exercise

Brief repetitive exercise that loads
the muscle group and increases
muscular strength and/or
endurance

Exercise with weight
machines or free weights

Resistance bands
Using own body weight

Two to three times per week

Periodic supervision
recommended

Flexibility Exercise

Includes balance training and
stretching the muscles to allow
joints to move through their full
range of motion

Yoga
Tai Chi
Stretching

May be particularly important
for older adults™

Lack of evidence for risk
reduction in chronic disease

Non-exercise (light aerobic) physical activity such as slow walking or household tasks can
provide additional health benefits, such as breaking up or reducing sedentary behaviours.”

Sedentary (sitting) behaviour is time spent with little physical movement and very low energy
expended.” This may include sitting at a desk, using a computer, watching TV and/or driving in
a vehicle. It is recommended to interrupt sedentary behaviour every 20 to 30 minutes with a brief
(<5 minutes) bouts of standing or light movement.”

Consideration

Recommend patients speak with their physician or physiotherapist prior to starting a physical

activity program.

For more information about physical activity refer to Canadian Physical Activity Guidelines:

www.csep.ca/quidelines
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Return to Key Questions List

What are the nutrition implications of the medications used to prevent
progression to type 2 diabetes?

For some individuals with prediabetes pharmacological therapy may be required to assist in
glycemic and weight management.® The decision to use pharmacologic therapy requires
consultation between the individual and their physician to discuss the risks and benefits.
Pharmacological therapy should be in conjunction with lifestyle interventions to support optimal
and lasting results.”

Metformin

Metformin can improve glycemic management by lowering liver glucose production and
increasing cellular glucose uptake (insulin sensitivity). Long-term use (>4 years) of more than
1000 mg of metformin daily can decrease the intestinal absorption of vitamin B, and increase
the risk of deficiency.” Serum measurements of vitamin B+, are available to identify deficiencies
and periodic testing in those with anemia or peripheral neuropathy is suggested.”>"® Prevention
and treatment of vitamin B2 deficiency is possible with supplementation.

Intestinal symptoms such as nausea, diarrhea, and gas are common when initiating metformin.®
To minimize gastrointestinal side effects it is recommended to take it with food’” and to start a
low dose and increase gradually.’®

Obesity Medications (Pharmacotherapies)

Lipase inhibitors (orlistat [Xenical®]), naltrexone/bupropion combination (bupropion and
naltrexone [Contrave®]) and glucagon-like peptide 1 (GLP-1) receptor agonists (liraglutide
[Saxenda®] or semaglutide [Wegovy®]) are obesity medications with potential benefits of
delaying the progression to type 2 diabetes in individuals with obesity and prediabetes.”® Of
note, trials demonstrating these medications efficacy also included lifestyle interventions and
had high dropout rates in both control and intervention groups.

For more information about obesity medications refer to Nutrition Guideline: Adult Obesity Care.

Is glucose monitoring required for individuals with prediabetes?

Glucose monitoring is generally not required for someone with prediabetes.®° Some individuals,
however, may wish to obtain information about their own glycemic management to determine if
they are in the normal, IFG and/or IGT range. They may wish to know about how their body
responds to different food choices or physical activity in order to modify behaviours or to
reinforce appropriate food and lifestyle choices.
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Return to Key Questions List

How can | support a person with prediabetes facing financial strain and
household food insecurity?

Household food insecurity (HFI) is defined as “an inadequate or insecure access to food
because of financial constraints”;®" it impacts physical, mental and social well-being. HF | is
higher among individuals living with diabetes compared to those without diabetes.®? Providers
will encounter patients living in food-insecure households due to the high prevalence of HFI
among those accessing health care.??

HFI is best addressed through income-based interventions.?'848 Those experiencing HFI have

food preparation, budgeting, and cooking skills similar to the general population.® Interventions

focused on food skills do not protect people from, nor improve HF1.8% Emergency food programs
(e.g. food banks) may provide temporary relief;®” however, these programs do not solve HFI and
are inappropriate and/or inaccessible for many patients.®’

Healthcare providers can offer better support if they are aware when patients are worried about
having enough money for food and are experiencing other challenges because of financial
strain.888 Providers are encouraged to work with patients to develop interventions that are
sensitive to financial strain.

Key steps for healthcare providers include:

« Learn about financial strain, how to screen patients for poverty, and the link between poverty
and poorer health through the Identifying Financial Strain and Addressing Financial
Barriers to Health Care Modules; available on MyLearningLink for AHS staff and on CLiC
for Covenant Health staff.

o Review the Nutrition Guideline: Household Food Insecurity for additional information on how
to support patients experiencing HFI.

o Assist patients in accessing available income supports. 211 Alberta (ab.211.ca) is a
provincial directory that can be used to identify financial benefits, programs, and services.

Return to Key Questions List

What resources are available for patients?

« Nutrition handouts are available for patients on a variety of topics to help support their
learning needs and nutrition goals. Visit Nutrition Education Handouts for more information.

« Additional patient resources can be found at:
o MyHealthAlberta https://myhealth.alberta.ca/
o Diabetes Canada: www.diabetes.ca
o Canada’s food guide: www.healthcanada.gc.ca/foodguide
o Glycemic index: www.glycemicindex.com
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What resources are available for health professionals?

« Nutrition Guidelines are available on a variety of topics to help support health professionals
provide consistent, evidence-based messaging. Visit Nutrition Education Handouts for more
information.

« Additional resources for health professionals:

o Diabetes Canada’s Clinical Practice Guidelines provides diabetes practice support tools
for Health Care Providers: Diabetes Canada | Clinical Practice Guidelines

o Canadian Physical Activity Guidelines: www.csep.ca/quidelines
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