
Chapter 19 : Nutrition for Patients with 
Diabetes Mellitus 



Risk factors 

Type I Type II

• Autoimmune 
• Genetic 
• Environmental 

• Obesity 
• First-degree relative with 

diabetes
• Physical inactivity 
• high-risk ethnic group
• History of gestational 

diabetes
• Hypertension 
• HDL 35 mg/dL and/or 

triglyceride level 250 mg/dL





Metabolic Syndrome (MetS)

• A group of interrelated risk factors including:

1. Central obesity

2. Hypertension

3. Altered blood lipid levels (especially low high-
density lipoprotein [HDL] cholesterol and high 
triglycerides)

4. Altered glucose/insulin metabolism



• Twice as likely to develop heart disease 

• Five times as likely to develop diabetes 

compared to those without MetS

• Initial therapy for MetSWeight loss

Metabolic Syndrome (MetS)



DIABETES MANAGEMENT

• Type 1 diabetes is managed by a coordinated 
regimen of nutrition therapy and insulin

• Type 2 diabetes is managed by Lifestyle 
interventions—namely diet and exercise

– If lifestyle interventions fail to achieve glycemic
control oral medications and/or insulin are 
added to the regimen



Management of Diabetes 

• Goals and interventions are 
specified for three levels of 
prevention:

–Primary prevention 

–Secondary prevention 

–Tertiary prevention 



Levels of Prevention 

Primary prevention Work on modifiable risk 
factors ( obesity, 
lifestyle,…)

Secondary prevention Managing Diabetes

Tertiary prevention Controlling Diabetes 
Complications



Primary prevention 

• Most preventable risk factor : 

– obesity and overweight 

• Moderate weight loss (5% of body weight) in 
people with type 2 diabetes improves:

– Insulin resistance

– Glycemic control

– Lipid levels

– Blood pressure



1. Weight loss diet 

• Standard weight loss diets that provide 500 to 
1000 fewer calories than usual daily intake

• Can promote a weight loss of as much as 10%
in 6 months 

• Support and follow up to prevent weight 
regain !!



• Very low calorie diets (800 cal/day)

• Produce 
– substantial weight loss

– rapid improvements in blood glucose and lipid 
levels in people with type 2 diabetes

• But weight gain is common after the diet 
stops

Overweight and obesity 



2. Weight loss medications 

• Are useful for people with prediabetes or type 
2 diabetes

• Only for BMI ≥ 27 

• Combined with lifestyle changes!

• They can promote a 5% to 10% weight loss.



4. Bariatric surgery

• For people with a BMI ≥ 35

• Can lead to :

– substantial weight loss

– complete resolution of type 2 diabetes

– improvement in cardiovascular risk factors



Preventing Diabetes

1. Weight Loss through a combination of healthy 
eating and exercise is the primary focus of 
diabetes prevention

– (7% of body weight).

2. Consume the Dietary Reference Intakes for fiber

3. Moderate alcohol intake may lower the risk for 
diabetes

– but recommendations to consume alcohol are not 
supported



• The type of fat consumed may also 
influence diabetes risk

–Low saturated fat intake may reduce 
the risk for diabetes by

• improving insulin resistance

• promoting weight loss

Preventing Diabetes



• Increased intake of whole grains and 
fiber

• Whole grains correlate to improved 
insulin sensitivity, regardless of body 
weight

Preventing Diabetes



Secondary Prevention: Managing 
Diabetes

• Goals of management :

– Primary goal  is to keep blood glucose levels as 
near normal as possible

– Attain and maintain control of blood lipid levels 
and blood pressure

– Prevent or delay the development of 
complications

– Maintain the pleasure of eating by not limiting any 
foods unless indicated by scientific evidence



Nutrition recommendations for 
diabetes management 

• Because coronary heart disease (CHD) is 
the leading cause of death among people 
with diabetes

• nutrition recommendations are  similar
to recommendations put for the primary 
and secondary prevention of CHD



Total Carbohydrates

• 45% to 65% of total calories.

• Carbohydrates from fruits, vegetables, whole 
grains, legumes, and low-fat milk are part of a 
healthy diet

• Glycemic control is dependent on matching 
carbohydrate intake with the action of insulin 
or other medication



Glycemic Control 

• low glycemic index diet may 
provide a modest benefit in 
controlling postprandial 
hyperglycemia when used in 
place of a high glycemic index 
diet



Sweetners

• When sucrose is isocalorically substituted for 
starch, there is no difference in glycemic control 
in either type 1 or type 2 diabetes

• Sucrose and sucrose-containing foods are not 
restricted but should be substituted for other 
carbohydrates in the meal plan, not eaten as 
“extras.”

They are usually nutrient poor and may be high in 
fat



Sweetners

• Sugar alcohols and nonnutritive 
sweeteners

–They are safe to use 

–Does not produce weight loss or 
improve glycemic control



Hypoglycemia 

• Treated with 15 to 20 g of glucose

• Pure sugars are better than items like 
candy bars, which contain fat that slows 
the gastric emptying time and delays the 
rise in blood glucose



Fiber

The recommendations are 
the same for the general 

population 



Fat

• Diabetics are advised to:

– limit their intake of saturated fat to 
less than 7% of total calories

–minimize their intake of trans fat

–consume less than 200 mg of 
cholesterol daily



Fat 

• Two or more servings of fish per week are 
recommended for their omega-3 fatty acid 
content lower adverse CVD outcomes

• Plant sterols/stanols lower LDL cholesterol



Protein

• If kidneys are functioning 
normally  no need to alter 
protein intake 



Alcohol

• Light to moderate use of 
alcohol by diabetics is 
associated with a lower risk of 
CVD 



Vitamins and Minerals

• Requirements are not different from those of 
the general population

• chromium has been studied for its possible 
role in the prevention and treatment of 
diabetes. 

– It promotes glucose uptake by cells, possibly by 
increasing the number and activity of insulin 
receptors on the cells



• No need to chromium supplementation

Vitamins and Minerals



Tertiary Prevention: Controlling 
Diabetes Complications

1. Microvascular diabetes complications 
modified by

– Improving glycemic control 

– Reduce protein intake to 0.8 to 1.0 g/kg for people 
with early stage chronic kidney disease;

– lower to 0.8 g/kg for later stages of diabetic 
kidney disease.



2. Treatment and management of CVD risk

– Control A1c

– Whether normotensive or hypertensive, lower 
sodium intake to 2300 mg/day and eat a diet rich 
in fruits, vegetables, and low-fat dairy products to 
lower blood pressure.

Tertiary Prevention: Controlling 
Diabetes Complications



Meal – Planning Approaches 

1. Exchange lists for meal 
planning system 

2. CHO counting system 



Exchange Lists 

Foods are grouped into lists that 
have similar contents of CHO, 
protein, fat, and calories (for a 

given serving size)



• Three major categories :

1. Carbohydrates

2. Meat and meat substitutes

3. Fats

Exchange Lists 



Any food (in the serving size 
specified) can be exchanged

for any other within each 
list.

Exchange Lists 



• 1. sample meal plan designed 
for client

• 2. number of exchanges from 
each list

Exchange Lists 



Carbohydrates Group







Meat and Meat Substitutes 
Group





Fats Group





Advantages

– Eliminates the need for daily calculations

– Ensures a relatively consistent intake

– Emphasizes important nutrition principles such as 

limiting and modifying fat, increasing fiber, and 

controlling sodium intake. 



Disadvantages

• Confusing terminology (carbohydrate choice versus grams of 
carbohydrates). 

• Some items on some lists are counted as more than just one 
choice or one exchange
– black-eyed peas, which are counted as one starch plus one lean meat.

• Some items appear on more than one list and in different 
amounts
– 1 tablespoon of peanut butter on the plant-based protein list and 1 ½  

teaspoon of peanut butter on the monounsaturated fat list. 

• less flexible than carbohydrate counting and may not be 
appropriate or acceptable for all age, ethnic, and cultural 
groups. 



Carbohydrate Counting

• Clients are given an individualized 
meal pattern that specifies the 
number of carbohydrate “choices”
for each meal and snack

• 1 choice = 15 g carbohydrate



For most adults 

• 3-5 CHO choices per meal

• 1-2 CHO choices per snack

depending on their calorie 
needs





• Advantage :

– focusing on a single nutrient (carbohydrates) 
rather than all the energy yielding nutrients

• Disadvantages :

– protein and fat cannot be disregarded, especially if 
weight is a concern

Carbohydrate Counting









PHARMACOLOGICAL 
MANAGEMENT OF DIABETES



Type 1 Diabetes



Carbohydrate-to-Insulin Ratio

• The amount of carbohydrate that can 
be handled per unit of insulin

• Usually 15 g CHO requires about one 
unit of rapid- or short-acting insulin.



EXERCISE : for insulin users !

• Has not been shown to improve glycemic 
control among people with type 1 diabetes

–Improves cardiovascular fitness

–Promotes bone strength

–Enhances the sense of well-
being.



Without 
sufficient 

insulin 

Muscle cannot 
use glucose 

Liver 
compensate 

Produce or 
release 
stored 

glucose 
Hyperglycemia !!!

Exercise lowers the 
glucose levels 

If diabetes is uncontrolled, 
exercise may worsen 

hyperglycemia



Exercise : type 1 diabetes  

1. Reducing the insulin dose before 
planned exercise

2. Eat a carbohydrate snack if the 
blood glucose level is less than 

100 mg/dL before exercise begins



• Exercise should occur within 2 
hours of eating because 
beyond that time 
hypoglycemia is more likely to 
occur.

Exercise Exercise : type 1 diabetes  



Exercise in Type 2 Diabetes

1. Improves blood glucose control 
independent of weight loss

2. Reduces insulin resistance

3. Improves blood lipid levels

4. Improves blood pressure

5. Enhances sense of well-being



Prevention of hypoglycemia 

• Monitor their blood glucose 
levels

• Exercise within 2 hours after 
eating

• Stop activity if signs and 
symptoms of hypoglycemia 
develop.



Children and Adolescents with 
Diabetes

• The same nutrient needs as their age-matched 
peers.

• More frequent adjustments in insulin and 
food intake are necessary to compensate for 
growth and activity needs

• No food withholding !!!!

• No eating when not hungry !!!



DIABETIC DIETS

• There is no single meal plan or specified 
nutrient composition for diabetic diet 

• Specific calorie level diet that was composed 
of specific percentages of carbohydrate, 
protein, and fat

• based on the exchange lists



consistent carbohydrate diet

• calories are not specified but carbohydrate 
intake is consistent

– such as 4 carbohydrates for every meal with 1-2 
for an evening snack

• range from 1500 to 2000 calories, with 
adjustments made for special needs (fat, 
cholesterol,…)


