The Benefits of Increased Dietary Protein,
Particularly at Breakfast, on Appetite Control &
Weight Management

Heather J. Leidy, PhD

Associate Professor
P Dept. of Nutrition Science

Purdue University




_______ e
Assembling the Pieces

Healthy Living Proposed Benefits

* Improve:
- Weight Management
- Fitness/Performance

Protein

* Reduce risk of:

Sarcopenia

Type 2 Diabetes

Cardiovascular Disease
Obesity
Metabolic Syndrome

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

é N
24 tightly-controlled weight loss trials of < 1 yr +1,000 adult

Normal Protein (18%) vs. High Protein Diets (30%)

Tightly-controlled higher
protein dieis lead to greater
weight loss & fat loss, while
preserving muscle,
compared to standard

[ ] [ ]
profein diets
Modified from: Wycherley TP, 2012; AJCN; 96: 1281-98
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High Protein Diets Promote Weight Management

\
Diogenes Study — weight maintenance trial in ~1,000 adult

Normal Protein (13%) vs. High Protein (22%)

Increasing protein
consumpfion
following weight
loss leads to less
weight re-gain

ll\/lod/fiedfrom: Larsen TM, (2010); NEJM; 363: 2102-2113; Damsgaard CT (2013);JN; 143(6): 810-817;Aller EE, et al; 1JO; 38(12); 1511-1517; 2014




High Protein Diets Reduce Daily Intake

Energy Intake (kcal/d)
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Increasing protein
consumption leads to
significant voluntary

reductions in daily

intake.

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

Homeostatic b
Satiety
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Hedonic
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Hedonic
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Ingestive (Eating) Behaviors

Appetitive sensations

Hunger

Hypothalamus
Brain Stem
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Ingestive (Eating) Behaviors
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Appetite Control & Satiety

Acute meal studies in adults providing meals as

Normal Protein (NP): 13-20 g vs. High Protein (HP): 28-50 g

Increased profein consumption improves appetite conirol & satiety

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




Appetite Control & Satiety

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

X

Increased protein consumption beneficially modulates the hormonal signals
confrolling ingestive (i.e., eating) behavior

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




Food Cravings

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

Post-meal Activation (NP > HP)

Normal Protein

High Protein

Insula Pre-frontal
(food cravings) (executive control)

Increased protein consumption reduces food cravings

.

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

>
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Protein Quantity

4 Diet-specific Meal-specific
NHANES data to identify Fullness after 350 kcal meals
US protein consumption US Containing 15-30 g protein
40

—

i 1.2-1.6 g protein-kg1-d!

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

22

E

P

23 Hrs-:li 1418 1930 13150 51-70 71+
Years

Meal-specific protein quantities may be important to achieve WM outcomes

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




Timing of Protein Consumption-Breakfast

/- )
Fullness following high protein Breakfast Consumption
breakfast, lunch, vs dinner meals NHANES Data assess protein distribution
40
'g‘ 35
§ 30
':E': 25
°
2
2
g- 15
2
§ 10
= 0 7
Breakfast Lunch Dinner Snacks
Protein at breakfast appears to be a good target fo increase protein infake
K/\/Iodiﬁed from: Leidy; British J Nutrition; 2009; 101: 798-803; Paddon-Jones D, 2016; AJCN Epub /




Benefits of a High Protein Breakfast

Studies in Overweight ‘Breakfast-skipping’ Young Adults

Normal Protein vs. High Protein Breakfasts

Meal | Breakfast | Normal High
Characteristics Sklppmg Protein Protein

Meal Type

Energy Content (kcal)
CHO/Protein/Fat (%)
Total Protein (g)

CHO (g)

Fat (g)

NP Breakfast

o O O O O

RTECs Prepared
350 350
65/15/20 40/40/20
13 35
57 35
8 8
HP Breakfast

2 oz lean meat;
2 servings eggs
1 % servings of dairy

/
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Benefits of a High Protein Breakfast

Studies in Overweight ‘Breakfast-skipping’ Young Adults
Normal Protein vs. High Protein Breakfasts
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Satiety Following a High Protein Breakfast
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Breakfast improves daily fullness but more so when it’s high protein

K Leidy, HJ, 2013; AICN 97(4): 677-688;/




Appetite & Food Cravings

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

a HP breakfast:
e 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

kLeidy, HJ, 2013; AJCN 97(4): 677-688
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Weight Management with High Protein Breakfast

: : I
Extended the previous work to complete a 12-wk RCT comparing

Breakfast Skipping (BS), Normal Protein (NP), & High Protein Groups

Changes in Daily Intake Changes in Fat Loss

High protein breakfast improves intake & weight management

WOdifiedfrom: Leidy HJ; Obesity; Sep;23(9):1761-4; 2015 j




Summary

 Adietrichin protein (1.2-1.6 g-kg'-d') appears to be an optimal
strategy to improve body weight management.

* Potential mechanisms include increased appetite control and
satiety, while reducing food cravings and unhealthy snacking
behavior.

* Unique benefits surrounding the consumption of a protein-rich
breakfast for satiety & weight management in habitual ‘breakfast
skippers.’
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