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Proposed Benefits

• Improve:
- Weight Management
- Fitness/Performance

• Reduce risk of:
- Sarcopenia
- Type 2 Diabetes
- Cardiovascular Disease
- Obesity
- Metabolic Syndrome

Assembling the Pieces

Higher 
Protein
Diets

See Review:  Leidy HJ et al.; AJCN; Epub; 2015; Apr 29; ajcn084038
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Higher Protein Diets Promote Weight Management

Modified from:  Wycherley TP, 2012; AJCN; 96:  1281-98; Clifton, PM, 2014; NMCD; 24:  224-235  
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Higher Protein Diets Promote Weight Management

*

*

Modified from:  Larsen TM, (2010); NEJM; 363:  2102-2113; Damsgaard CT (2013); JN; 143(6): 810-817;Aller EE, et al; IJO; 38(12); 1511-1517; 2014  



Free-living, Ad Libitum Feeding Trial
30% protein diet with ad libitum energy

Modified from:  Weigle et al. 2005 Am J Clin Nutr; 41-48; Leidy HJ et al.; AJCN; 2015 suppl.

Systematic Review of Acute Studies

Higher Protein Diets & Energy Intake



Free-living, ‘Semi’ Ad Libitum Feeding Trial (set protein amount + CHO & fats ad libitum) 
Standard (15%, 15 g/meal) vs. Higher Protein Diets (25%, 30g/meal)

Unpublished data

Breakfast

Higher Protein Diets & Energy Intake



Free-living, ‘Semi’ Ad Libitum Feeding Trial (set protein amount + CHO & fats ad libitum) 
Standard (15%, 15 g/meal) vs. Higher Protein Diets (25%, 30g/meal)

Unpublished data
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Higher Protein Diets & Energy Intake
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Eating Behaviors
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Hunger

Hedonic 
Hunger

Homeostatic 
Satiety

Hedonic 
Satisfaction



Eating Behaviors
Perceived Sensations

Homeostatic Signals Reward (Environmental) Stimuli



Eating Behaviors

Reward (Environmental) Stimuli



Increased Dietary Protein & Appetite Control/Satiety

Acute meal studies in adults providing meals as
Normal Protein (NP):  13-20 g vs. High Protein (HP):  28-50 g 

4h*

Modified from:  Leidy et al. 2007 Obesity; 1215-1225; Leidy et al. 2010;  Obesity;  18(9):  1725-1732

4h*



Increased Dietary Protein & Appetite Control/Satiety

Modified from:  Leidy et al. 2007 Obesity; 1215-1225; Leidy et al. 2010;  Obesity;  18(9):  1725-1732

4h*
4h*

Acute meal studies in adults providing meals as
Normal Protein (NP):  13-20 g vs. High Protein (HP):  28-50 g 

Hunger-stimulating Satiety-stimulating



Increased Dietary Protein & Food Cravings/Reward

Acute meal studies in adults providing meals as
Normal Protein (NP):  13-20 g vs. High Protein (HP):  28-50 g 

Modified from:  Leidy, 2011 Obesity 19(10):  2019-2025; Hoertel H, 2014; Nutrition J  13:80

Insula
(food cravings)

Pre-frontal
(executive control)

Post-meal Activation 
Food Stimuli

http://www.jcsnotebook.org/wp-content/uploads/2013/09/Woman-looking-up-crop.jpg
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Key
Protein-related 

Factors

Quality

See Review:  Leidy HJ et al.; AJCN; Epub; 2015; Apr 29; ajcn084038
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Timing of Protein Consumption-Breakfast

Modified from:  Leidy; British J Nutrition; 2009; 101:  798-803; Paddon-Jones D, 2016; AJCN Epub; Brown et al.; 2013; AJCN; Nov;98(5):1298-308.

*all (p<0.05)

Fullness following high protein
breakfast, lunch, vs dinner meals

Breakfast Consumption
NHANES Data assess protein distribution



Benefits of a High Protein Breakfast

Breakfast Skipping
Normal Protein
High Protein

BS   NP   HP

a

b
c

Modified from:  Leidy, HJ, 2013; AJCN  97(4):  677-688;

Acute & Long-term Studies in Overweight ‘Breakfast-skipping’ Young People 
350 kcal Normal (15g Pro) vs. High Protein (30g Pro) Breakfasts vs. Skipping
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Benefits of a High Protein Breakfast

Changes in Daily Intake Changes in Fat Loss

Modified from:  Leidy HJ; Obesity; Sep;23(9):1761-4; 2015

Acute & Long-term Studies in Overweight ‘Breakfast-skipping’ Young People 
350 kcal Normal (15g Pro) vs. High Protein (30g Pro) Breakfasts vs. Skipping



Summary



Many Thanks
Thanks to his pop-up fullness 
indicator, Andy was able to 

leave the table satisfied, not 
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