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T2DM AND NUTRITION

ÅMedical nutrition therapy is the mainstay of treatment of T2D. 
Compliance results in improved glycaemic control and reduction of CV 
risk regardless of duration of disease. 

ÅWeight loss (typically >5%) has been the most consistent nutrition-
related determinant of positive outcomes.

ÅReducing excess adiposity is the cornerstone of all nutrition 
recommendations for prevention and treatment of T2D.





In 1977, after years of discussion, scientific review, and debate, the U.S. Senate Select 
Committee on Nutrition and Human Needs, led by Senator George McGovern, 
releasedDietary Goals for the United States. The Dietary Goals recommended:

To avoid overweight, consume only as much energy as is expended; if overweight, decrease 
energy intake and increase energy expenditure. 

LƴŎǊŜŀǎŜ ǘƘŜ ŎƻƴǎǳƳǇǘƛƻƴ ƻŦ ŎƻƳǇƭŜȄ ŎŀǊōƻƘȅŘǊŀǘŜǎ ŀƴŘ άƴŀǘǳǊŀƭƭȅ ƻŎŎǳǊǊƛƴƎέ ǎǳƎŀǊǎ ŦǊƻƳ 
about 28 percent of intake to about 48 percent of energy intake.

Reduce the consumption of refined and processed sugars by about 45 percent to account for 
about 10 percent of total energy intake.

Reduce overall fat consumption from approximately 40 percent to about 30 percent of 
energy intake.

Reduce saturated fat consumption to account for about 10 percent of total energy intake; 
and balance that with polyunsaturated and monounsaturated fats, which should account for 
about 10 percent of energy intake each.

Reduce cholesterol consumption to about 300 milligrams a day.

Limit the intake of sodium by reducing the intake of salt to about 5 grams a day.

Nutrition in a historical perspective
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Carbohydrates and T2DM
Diabetes Nutrition Study Group 2005
ÅThe reason for high carbohydrate diet is a simple calculation:

ÅFat (30 E%), Protein (15 E%)

ÅThe remainder = 55 E% carbohydrate!



Medical Technology Evaluation 2003

NON-PHARMACOLOGICAL TREATMENT OF TYPE 2 DIABETES

 

It is the total amount of carbohydrates in    
the meal, which is decisive for the glucose 
response.



Suggested by Chen and Reaven et al. in 1995 - Diabetes Care 1

Carbohydrate restriction in type 2 diabetes

1Chen, Y. D., et al., DiabetesCare, 1995

First consensus report to officially recommend dietary carbohydrate restriction
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Bispebjerg Hospital

Mads Norvin Thomsen, MD, PhD Student CUT-DM ς The Hypo-energetic Study 14

ÅThe Phenotype Study

ÅThe Iso-energetic Study

ÅThe Hypo-energetic Study

ÅThe Meal-box Study

CutDM ς four studies



Intervention diets

CD: Conventional Diabetes CRHP: Carbohydrate Reduced High Protein

31%

29%

40%

CRHP

Carbohydrate Protein Fat

54%16%

30%

CD

Carbohydrate Protein Fat

Iso-caloric
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LƴŘŦǄƧ έ{ǘŜŘ ƻƎ Řŀǘƻέ ƛ ŦŜƭǘŜǘ ŦƻǊ 

Method ς open-label randomized cross-over

CD
Wash-out

2-8 weeks
CRHP

CRHP
Wash-out

2-8 weeks
CD

Day 0

ωContinuous glucose monitoring

ωStandardizeddinner

ωOvernightfast

Day 1

ωBreakfast mixed meal Test

ωLunch mixed mealTest

ωDinnerprovidedto ingestat home

Day 2

ωBreakfast mixed meal Test

ωLunch mixed mealTest

ωDinnerprovidedto ingestat home

All outcomes were assessed as means of day 1 and day 2

CD: Conventional Diabetes

CRHP: Carbohydrate-Reduced High-Protein

Day 0

ωContinuous glucose monitoring

ωStandardizeddinner

ωOvernightfast

Day 1

ωBreakfast mixed meal Test

ωLunch mixed mealTest

ωDinnerprovidedto ingestat home

Day 2

ωBreakfast mixed meal Test

ωLunch mixed mealTest

ωDinnerprovidedto ingestat home
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Mixed meal test ς Glucose
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14% reduction in postprandial glucose

Peak glucosewas reduced 
by 18% following breakfast 
and by 15% following lunch

Second-meal effect was 
observed on both diets

P <0.001 P <0.001
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p = 0.005 p = 0.013

1Nauck, M. A., et al., J Clin Invest, 1993
2Frid, A. H., et al., Am J Clin Nutr, 2005

May be due to deteriorated 
incretin effect1 but maintained 
protein-stimulated insulin 
secretion in type 2 diabetes2

Mixed meal test ς ISR and ̡-cell glucose sensitivity

P <0.001 P <0.001

21% reduction in insulin secretion rate
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The Isoenergetic Study

Department of Nutrition, Exercise and Sports

Aim and hypothesis
To examine whether a carbohydrate reduced high protein (CRHP) diet compared with a conventional (CD) diet 
will:

Improve metabolic control by 

Å reducing postprandial plasma glucose excursions

Å reducing diurnal blood glucose excursions

Å reducing HbA1c

Improve cardiovascular markers by

Å increasing heart rate variability

Å reducing diurnal blood pressure  

Å reducing fasting triglycerides 



Method ςopen-label randomized cross-over

The Isoenergetic Study 

+ body weight stability

+ unchanged physical activity level

+ unchanged medication

+ full provision of all meals
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