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Weight Management



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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Intake
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Modified from:  Wycherley TP, 2012; AJCN; 96:  1281-98
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High 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  

*

*



Weigle et al. 2005 Am J Clin Nutr; 41-48

High Protein Diets Reduce Daily Intake

Free-living, Ad Libitum Feeding Trial
12 wks of a high protein diet (30%) with ad libitum energy
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Proposed Benefits

• Improve:

- Weight Management

- Fitness/Performance

• Reduce risk of:

- Sarcopenia

- Type 2 Diabetes

- Cardiovascular Disease

- Obesity

- Metabolic Syndrome
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Ingestive (Eating) Behaviors

Homeostatic 
Hunger

Hedonic 
Hunger

Homeostatic 
Satiety

Hedonic 
Satisfaction



Appetitive sensations

Homeostatic Signals Environmental Stimuli

Ingestive (Eating) Behaviors

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://andreabcreative.com/2013/04/05/perfect-pantry/&ei=9PLcVK-_OOPnsASblIHADg&bvm=bv.85761416,d.cWc&psig=AFQjCNFe66IyHzAPNkViaJXGpdLfdlZniw&ust=1423852654700163
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://andreabcreative.com/2013/04/05/perfect-pantry/&ei=9PLcVK-_OOPnsASblIHADg&bvm=bv.85761416,d.cWc&psig=AFQjCNFe66IyHzAPNkViaJXGpdLfdlZniw&ust=1423852654700163


Environmental Stimuli

Ingestive (Eating) Behaviors
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AUC*

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

AUC*

*HP vs. NP; p<0.01

Appetite Control  & Satiety

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



Appetite Control  & Satiety

*

*
AUC AUC*

*HP vs. NP; p<0.01

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

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



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 (NP > HP)

Food Cravings

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

Key

Protein-related 

Factors

Quality

See Review:  Leidy HJ et al.; AJCN; Epub; 2015; Apr 29; ajcn084038
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Protein Quantity

Fulgoni V. AJCN, 2008; 87(5):  1554S-1557S; Paddon-Jones & Leidy Curr Opin Clin Nutr Metab Care; 2013 17:  5-11

1.2-1.6 g protein·kg-1·d-1

(90-120 g/d women; 105-140 g/d men)

NHANES data to identify
US protein consumption US 

Fullness after 350 kcal meals
Containing 15-30 g protein

*all



Timing of Protein Consumption-Breakfast

Modified from:  Leidy; British J Nutrition; 2009; 101:  798-803; Paddon-Jones D, 2016; AJCN Epub

*all (p<0.05)

Fullness following high protein
breakfast, lunch, vs dinner meals

Breakfast Consumption
NHANES Data assess protein distribution



Studies in Overweight ‘Breakfast-skipping’ Young Adults
Normal Protein vs. High Protein Breakfasts

Meal
Characteristics

Breakfast 
Skipping

Normal 
Protein

High 
Protein

Meal Type N/A RTECs Prepared

Energy Content (kcal) 0 350 350

CHO/Protein/Fat (%) 0 65/15/20 40/40/20

Total Protein (g) 0 13 35

CHO (g) 0 57 35

Fat (g) 0 8 8

HP BreakfastNP Breakfast

2 oz lean meat; 
2 servings eggs

1 ½ servings of dairy

Benefits of a High Protein Breakfast
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Benefits of a High Protein Breakfast

Studies in Overweight ‘Breakfast-skipping’ Young Adults
Normal Protein vs. High Protein Breakfasts



Satiety Following a High Protein Breakfast

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

Breakfast Skipping
Normal Protein
High Protein

BS  NP   HP

a

b
c

Different letters denote sig., 
p<0.05



Appetite & Food Cravings

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

Compared to Skipping Breakfast &/or consuming a NP breakfast, 
a HP breakfast:

• Curbed daily hunger and desire to eat

• Increased PYY (satiety) & decreased ghrelin (hunger)

• Decreased evening brain-driven food cravings 

• Decreased unhealthy evening snacking                                                      
on high fat/sugar foods – by ~ 200 kcals
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Weight Management with High Protein Breakfast

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

Changes in Daily Intake Changes in Fat Loss

Extended the previous work to complete a 12-wk RCT comparing
Breakfast Skipping (BS), Normal Protein (NP), & High Protein Groups



Summary



Many Thanks

Thanks to his pop-up fullness 
indicator, Andy was able to leave 
the table satisfied, not stuffed
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