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Overview
Scientific evidence exists supporting a diet rich in high quality protein as an optimal strategy to
improve appetite control, satiety, and promote body weight management across the lifespan.
This article provides a brief summary of the current research examining the effects of protein
quantity and timing of protein consumption, particularly at breakfast, as a potential strategy to
prevent and/or treat obesity in America.

Protein Quantity
Most Americans consume adequate amounts of dietary protein at approximately 15% of daily
caloric intake (1). Although this is sufficient to prevent nutrient deficiency diseases/conditions,
additional benefits with respect to preventing and/or treating obesity may be experienced when
protein is consumed above this amount.
In a recent meta-analysis, Wycherley et al. (2) found that energy restriction diets containing
higher-protein quantities (ranging from 27-35% of daily intake) consistently led to greater
reductions in body weight and fat mass while preserving lean mass compared to standardprotein diets (ranging from 16-21% of daily intake). Similar findings have also been shown
during weight-maintenance following significant weight loss (3, 4). In these studies, increased
dietary protein led to a lower percentage of weight re-gain compared to the standard-protein
diets (3, 4). Furthermore, the majority of weight re-gained in the higher-protein diet was fat free
mass, whereas the weight re-gained in the standard-protein diet was primarily fat mass (3, 4). One
potential factor contributing to the greater weight loss/maintenance observed with these higherprotein diets includes the proposed improvements in appetite control and satiety, leading to
voluntary reductions in food intake and negative energy balance.
Two long-term, ad libitum feeding studies have shown significant weight loss accompanied
by voluntary reductions in daily intake of up to 450 kcal/d with the consumption of increased
dietary protein (between 25-30% of daily intake) (5, 6). These findings are also supported by several
acute meal studies reporting reductions in subsequent meal intake of up to 300 kcal following
higher vs. standard-protein meals (7, 8).
Our lab has recently examined the post-meal physiological and perceptual markers of appetite
and satiety as potential mechanisms. The consumption of a single, higher-protein meal (containing
25-30% protein) led to greater increases in perceived fullness along with greater reductions in
perceived hunger vs. a standard-protein meal (7, 9). These responses were accompanied by increases
Continue on page 3.
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Nutritional Needs
for Female Runners
A nutritionally sound diet, including both macronutrients
(carbohydrate, protein, and fat) and micronutrients (vitamins
and minerals), is important to attain and maintain a healthy
weight, reduce the risk of chronic disease and promote overall
health. For runners, good nutrition is also essential for optimal
performance. Adequate nutrition provides fuel for your
training and competitions, helps you avoid injuries and
illness, maximizes your performance and assists in recovery
from workouts.

Energy Requirements
Runners’ caloric needs are significantly higher than those
who do not participate in sports. Restricting food intake is
never the way to become a better runner. To best fuel for
running activities, your body must have adequate stores of the
macronutrients used for energy. To ensure that your body has
adequate stores, you must eat and drink an adequate amount of
calories each day. Your age, weight, activity, training conditions
and non-training activity level all play a role in your daily needs.

Carbohydrates
Carbohydrates and fats are essential to fuel your exercise.
With high intensity, longer duration exercise, muscle
carbohydrate (glycogen) becomes the decisive factor. If your
glycogen stores become too low, you will start to feel fatigued.
As you train, your muscles will be able to store more glycogen
and you will preferentially burn more fat as fuel, allowing you
to run longer.
Achieving and maintaining optimal carbohydrate intake is
important for training intensity, preventing hypoglycemia
(low blood sugar) during your run, serving as a fuel source for
working muscles and assisting in post-exercise recovery.
Recommendations for daily carbohydrate requirements in
runners range from 2.7 to 4.5 grams per pound of body weight,
but can be as high as 5.9 grams per pound of body weight
depending on the length of your training sessions. Runners
should consume 30 to 60 grams of carbohydrate every hour
during training and competition to improve endurance.

research emphasized the
“ New
need for protein at breakfast

for repair and development.
Research also indicated the
importance of protein after
exercise to accelerate recovery.

”

Protein
Protein is important for muscle growth: it also aids in
recovery and repair following muscle damage, red blood cell
development, antibody production and the synthesis of new
structures that improve your running, such as mitochondria
and enzymes.
While non-athletes require 0.4 gram of protein per pound of
body weight per day, recreational runners require 0.5 to 0.7
gram of protein per pound per day and competitive runners
require up to 0.6 to 0.9 gram of protein per pound per day.
Protein should supply between 15 and 20% of your daily calories.
More important than the total amount of protein is the need to
consume consistent amounts of protein in multiple meals each
day. New research emphasized the need for protein at breakfast
for repair and development. Research also indicated the
importance of protein after exercise to accelerate recovery.
At least 15 grams of protein should be consumed within 2 hours
of completing exercise to optimize repair and recovery.
Good protein sources include eggs, meats, poultry, fish, dairy
products, nuts, seeds, peanut butter, soy foods, and beans.
If you’re a vegan and avoid all animal proteins, increase your
protein intake by an additional 10%.

Fat
Despite its bad rap, fat does have a role in a runner’s diet.
Fat supplies fatty acids that supply energy, helps to produce
hormones, contribute to nerve function and carries the
fat-soluble vitamins A, D, E and K into your body. While
carbohydrates are the preferred fuel source for running, your
body does use fat during low- to moderate-intensity exercise.
Fat should supply between 20 to 25% of your daily calories.
Choose polyunsaturated or monounsaturated fats (soybean,
sunflower, peanut and olive oils) over saturated fat
whenever possible.

Calcium and Vitamin D
Calcium enhances the effects of exercise on bone mineral
density, a factor in preventing bone loss and reducing
fracture risk. Calcium deficiency is a contributing factor in the
development of osteoporosis. A good method of estimating
your dietary calcium intake is to multiply the number of
servings of dairy per day by 300 mg.
Dairy products such as milk, yogurt, and cheese are excellent
calcium sources. A one-cup serving of most dairy products
contains 200 to 300 mg of calcium. Other good sources are
canned salmon with bones and dark, leafy green vegetables,
such as spinach, kale and broccoli, as well as fortified foods
like orange juice, breads and cereals.
Continue on page 5.
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The Effects of Protein Quantity and Timing of Consumption on Appetite
Control, Satiety and Body Weight Management
in the satiety-hormone PYY and decreases in the hungerhormone ghrelin (7, 9). We also examined whether increased
dietary protein, provided at every meal, would lead to
sustained dietary alterations throughout the day. We found
that the higher-protein meals (containing 25% protein) led to
sustained increases in perceived fullness and PYY throughout
the day and into the evening and late-night vs. the standardprotein meals. These data provide clear evidence supporting
the role of increased dietary protein for improved appetite
control, satiety and/or body weight management.

Timing of Protein Consumption
Since most Americans consume less protein than what
appears to be ‘optimal,’ the next step is to determine how to
incorporate additional protein into the diet. One potential
target is breakfast, which is currently either very low in
protein quantity or is skipped all-together.

“

Since most Americans
consume less protein than what
appears to be ‘optimal,’ the
next step is to determine how
to incorporate the additional
protein into the diet.

”

We recently examined whether the addition of a higherprotein, egg-based breakfast leads to daily improvements in
appetite control, satiety, food motivation/reward and energy
intake compared to a standard-protein breakfast comprised
of ready-to-eat cereals (10). We found that the higher-protein
breakfast led to greater increases in daily fullness and PYY
vs. the standard-protein version. We also performed brain
scans to detect neural activation in regions controlling food
motivation/reward prior to dinner-time, which is the time
in which most Americans begin to overeat. We found that
the higher-protein breakfast reduced brain activation in
regions controlling food motivation/reward vs. the standardprotein breakfast. Lastly, the higher-protein breakfast led to
reductions in evening snacking, particularly of unhealthy, high
fat foods vs. the standard-protein breakfast. Thus, the addition
of protein at the breakfast meal appears to improve energy
intake regulation throughout the day and into the evening.

Summary
Higher-protein diets, containing 25-30% of daily intake as protein,
lead to significant weight loss and/or beneficial changes in
body composition compared to standard-protein versions. The
mechanism-of-action appears to be due, in part, to improvements
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in appetite control and satiety, leading to voluntary reductions
in intake. The breakfast meal appears to be an ideal eating
occasion for increased dietary protein due to the sustained effects
throughout the day and into the evening hours. Collectively, these
findings suggest that a higher-protein diet might be an optimal
strategy to prevent and/or treat obesity in America.
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Messages
• New research suggests that eating a protein-rich breakfast reduces
hunger, boosts satiety and reduces brain responses involved with food
cravings more than a typical breakfast that is lower in protein.
• A higher-protein breakfast reduced brain activation in regions controlling
food motivation/reward vs. the standard-protein breakfast.
• A higher-protein breakfast led to reductions in evening snacking, particularly
of unhealthy, high fat foods vs. the standard-protein breakfast.
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The Truth behind Dietary
Cholesterol and Lipids
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This article is a summary based upon a presentation given
by Dr. Harms at the American Academy of Nurse Practitioner
Meeting in Orlando, Florida in June 2012.

Review of the literature
Many recent studies do not support the relationship
between dietary cholesterol and CHD

• The Framingham Study as early as 1980 showed there was

“

Over the past fifty years, there
has been a fair amount of
misinformation about elevated
serum cholesterol (lipids) and
the role of dietary cholesterol
causing elevated cholesterol.

“

Over the past fifty years, there has been a fair amount of
misinformation about elevated serum cholesterol (lipids) and
the role of dietary cholesterol causing elevated cholesterol.
In 1961, The American Heart Association stated “Those people
who have had one or more atherosclerotic heart attacks
or strokes may reduce the possibility of recurrences by a
change in diet.” This statement has been at least partially
responsible for the decisions that people have made about
their diets, though the statement appears to be based more
on extrapolation rather than on actual data. Many European
countries, as well as Australia, Canada, New Zealand, Korea
and India, do not have any restrictions on cholesterol intake in
their dietary guidelines.

Blood Cholesterol Facts
• The liver produces about 75% of circulating cholesterol
while the other 25% of cholesterol comes from food.

• 100 million Americans have high cholesterol levels.
• Adults > age 20 should have cholesterol checked
every 5 years.

• Diets high in saturated fat and trans-fats raise LDL
cholesterol levels.

Goals for a Lipid Profile
Total Cholesterol < 200 mg/dl
HDL (Good cholesterol)--Men >40 mg/dl and
Women >50 mg/dl
LDL (Bad cholesterol)--< 130 mg/dl but for patients with
heart disease < 100 mg/dl
Ideal Cholesterol Ratio is 4:1 (divide Total Cholesterol
by HDL)

not a relationship between egg intake and cholesterol
levels as well as no relationship between egg intake and
the incidence of coronary heart disease.

• Nurses’ Health Study [n=80,082]--This study showed

that dietary cholesterol was not related to an increased
incidence of cardiovascular disease.

• National Health and Nutrition Examination Survey

(NHANES) [n=27,378]--This study showed no relationship
between egg intake and plasma cholesterol. Many of the
persons in this study that consumed between one and
four eggs daily had similar levels of blood cholesterol.
Many of the people in this study who consumed between
one and four eggs daily had similar levels of blood
cholesterol.

• A study by Qureshi (2007) involving 9734 adults consuming
1-6 eggs per week showed that egg consumption was not
associated with stroke, ischemia or CHD.

Summary: : The majority of the studies over the last 20
years demonstrate a lack of relationship between dietary
cholesterol and CHD risk in healthy populations

Management of Lipid Disorders and
Dietary Factors
• Restriction of caloric intake. Excessive caloric intake can

lead to increased liver secretion of VLDL (very low density
lipoprotein)

• Reduction of dietary fat intake. Even though dietary

cholesterol has little effect on serum cholesterol in
healthy people, reduction of saturated fats and trans-fats is
helpful in reducing cardiovascular risk.

• Poly-unsaturated fats such as vegetable oils, safflower

oil, corn oil, salmon, mackerel herring and trout can help
reduce cholesterol levels.

• Mono-unsaturated fats can reduce LDL cholesterol levels

and lower the risk of heart attack and stroke. Examples of
these types of fats include olive oil, canola oil, sunflower
oil, avocados, peanut butter, nuts and seeds.

• High carbohydrate intake can increase triglycerides and
insulin resistance.

• Restriction of alcohol ingestion.
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• Promotion of antioxidant intake
–– Vitamin E 50 IU
–– Vitamin C 250 mg
–– Diets high in fruits and vegetables are important
–– Intake of B Vitamins
• Elevated homocysteine levels can increase the risk of

heart attack, stroke, Alzheimer’s and osteoporosis
–– Folic acid supplementation lowers homocysteine
levels
–– Choline and folate deficiencies can lead to elevated
homocysteine
–– Eggs, beef and chicken liver are good sources
of choline

The Top 5 Foods to Improve Lipid Profiles
There are many foods that are helpful in lowering
blood cholesterol and lipid levels. Some of the best
foods helpful for reducing cholesterol include:
1. High soluble fiber foods

–– oatmeal, oat bran
2. Foods with Omega 3 fatty acids

–– salmon, tuna, shrimp, eggs and chicken
3. Polyunsaturated fats

–– walnuts, sunflower or corn oil
4. Monounsaturated fats

–– Olive oil, almonds, hazelnuts, pistachios, canola oil
5. Foods with added plant sterols or stanols

–– grains, vegetables, fruits, legumes, nuts, and seeds
Other Dietary Approaches to Lowering
Serum Cholesterol
• Increase intake of canned or dry beans, fresh fruits,
whole grains, vegetables, walnuts, almonds and
vegetable juice

• Avoid trans-fat margarines. (Replacements—canola
oil, olive oil or plant sterol spreads)

• Red wine (women—5 ounces/men=10 ounces) or pure
grape juice (women 8 ounces/men=16 ounces)

Nutritional Needs
for Female Runners
Continue from page 2

Vitamin D also increases bone resorption to provide calcium
from “old” bone to make “new” bone. Vitamin D is produced
when skin is directly exposed to the sun. Unfortunately,
dietary sources of vitamin D are limited to fortified foods,
and natural sources like fatty fish and eggs. Because of the
limited natural sources, however, vitamin D supplements are
the best way to ensure adequate vitamin D stores.
Women age 19 years through 50 years require 1,000 milligrams
per day of calcium and 600 International Units a day of vitamin
D. Menopausal women and women older than 50 should
ingest at least 1,200 milligrams per day of calcium and between
800 to 1,000 International Units per day of vitamin D.

Iron
Iron is essential for forming the oxygen-carrying compounds
in blood (hemoglobin) and muscle (myoglobin). Oxygencarrying capacity is essential for running. Without enough
iron to produce red blood cells, a woman can develop
anemia, a condition in which the body does not have enough
red blood cells, which causes fatigue, poor recovery, and
subpar performance. Iron deficiency results from diminished
dietary iron intake, excessive iron losses (such as during
menstrual cycle periods) or both.
Iron is found in animal foods, such as red meat and dark
poultry and in dried fruit, dark greens, beans, whole grains,
and soy foods.
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• Cocoa consumption and dark chocolate (lowered LDL
5 mg/dl)

Messages
Messages

• Over the past fifty years, there has been a fair amount of misinformation about elevated cholesterol (lipids) and the role of food in causing
elevated cholesterol.
• Majority of studies from last 20 years demonstrate lack of relationship
between dietary cholesterol and CHD risk in healthy populations.
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• For runners, good nutrition is also essential for optimal performance.
Adequate nutrition provides fuel for your training and competitions,
helps you avoid injuries and illness, maximizes performance and
assists in recovery from workouts.
• More important than the total amount of protein is the need to
consume consistent amounts of protein in multiple meals each day.
• Consume least 15 grams of protein within 2 hours of completing
exercise to optimize repair and recovery.

Nutrition Close-Up

5

ENC E-Newsletter

Nutrition Research Update:
The Nutrition Research Update (NRU) is a quarterly
recap of current research. You can receive this by
email by logging onto www.enc-signup.org

Home | Special Feature | Protein Diets & Weight Loss | Snack Protein & Satiety

This edition of Nutrition Research Update highlights recent
research in the area of dietary protein, including findings
related to protein quality and timing of intake as well as
satiety. We hope that, as a health professional, you find this
topic interesting and applicable to your day-to-day work. If
you have any questions about the studies or concepts
presented, don’t hesitate to contact us at
info@eggnutrition.org.
Regards,
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Read full article.
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with respect to the effects of carbohydrate and protein
content on cardiometabolic risk. The American Journal of
Clinical Nutrition recently published a meta-analysis of 24
studies comparing isocaloric, energy-restricted, low-fat diets
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full article.
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Satiety
Research has demonstrated the satiating effects of protein
with the potential to aid in appetite control and weight
management. A protein-rich breakfast at the start of the day
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reduce calorie intake later in the day. A recent study
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Read full article.
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Effects of Varying Protein Diets on
Weight Loss and Cardiometabolic Risk
There is much debate in the scientific community regarding
macronutrient composition of weight loss diets, particularly with
respect to the effects of carbohydrate and protein content on
cardiometabolic risk. The American Journal of Clinical Nutrition
recently published a meta-analysis of 24 studies comparing
isocaloric, energy-restricted, low-fat diets with varying protein
content in a total of 1,063 adults1. In the analysis, study diets
were classified as either standard protein (SP), ranging from
12-18% of energy or high protein (HP), or 25-35% of energy; all
diets were lowfat, with less than 30% of calories from fat. On
average, participants followed the diets for about 12 weeks. The
researchers looked at the effects of these diets on weight loss,
body composition, resting energy expenditure (REE), satiety and
cardiometabolic risk factors. Through statistical analysis, the
researchers discovered that compared with an energy-restricted,
SP diet, an isocaloric HP diet resulted in greater weight loss and
reduction in fat mass. Furthermore, the HP diet was shown to
help mitigate the loss of fat-free mass (FFM) and a decrease in
REE that typically occurs with weight reduction. While changes
in fasting plasma glucose, fasting insulin, blood pressure and
blood cholesterol levels did not vary significantly between the
dietary treatments, the HP diet was also shown to produce greater
reductions in plasma triglycerides. Participants in the HP group also
reported greater feelings of satiety in several of the studies. The
researchers concluded that a HP diet provides modest benefits for
weight loss, particularly in protecting FFM and REE, but that longterm effects require further investigation.
References
1. Wycherley TP, Moran LJ, Clifton PM, Noakes M, Brinkworth GD. Effects of
energy-restricted high-protein, low fat compared with standard-protein,
low-fat diets: a meta-analysis of randomized controlled trials. Am J Clin Nutr.
2012 October [Epub ahead of print]

Messages
• Study participants consuming 25-35% of calories as protein as part of a lowfat, weight loss diet experienced greater reductions in weight loss, fat mass
and plasma triglycerides compared with individuals following standard protein,
higher carbohydrate diets.
• Analysis showed that the high protein diets helped to mitigate the reductions in
fat-free mass and resting energy expenditure typically observed in weight loss.
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News You Can Use

New Education Tool
Be sure to check out ENC’s newest education material “The Yolk: A Nutrient
Goldmine”. It is housed in the Health Professional/Client/Patient Education
Materials section of eggnutritioncenter.org.

The YolK

A NUTRIENT GOLDMINE
eggnutritioncenter.org
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WHAT YO

U NEED

6
EGGS
1/2 cup mil
k
1/4 tsp. sal
t
1/8 tsp. pe
pper
1
cup shredde
d Cheddar

Prep Tim
Egg Nutrition Center • eggnutritioncenter.org
e: 10 minu
tes

HERE’S HO

W

cheese (4

3/4 cup cho
pped zucchi
ni
1/4 cup cho
pped red be
ll pepper
2
tbsp. chopp
ed red onion
oz.)

Cook Tim

e: 20 to 22
mi

nutes

Makes: 1
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P.O. Box 738 • Park Ridge, IL 60068
American Egg Board

Credible Science
Incredible Egg

ENC 2013
Exhibit Schedule
May 20-23
COLLEGIATE & PROFESSIONAL SPORTS
DIETITIANS ASSOCIATION
St Louis, MO

May 25-30
AMERICAN ACADEMY OF PHYSICIAN ASSISTANTS
Washington, D.C.

eggnutrition
center.org

ENC Mission Statement:
ENC is a credible source of nutrition
and health science information and
the acknowledged leader in research
and education related to eggs.
Nutrition Close-Up is a quarterly publication
written and produced by the Egg Nutrition Center.
Nutrition Close-Up presents up-to-date reviews,
summaries and commentaries focused on the role
of diet in health promotion and disease prevention,
including the contributions of eggs to a nutritious
and healthful diet.

June 19-23
AMERICAN ACADEMY OF NURSE
PRACTITIONERS
Presentation: Sarcopenia: Latest Updates in Nutrition and
Metabolism Research and Practical Applications for
Patient Care on Sunday, June 23 at 8:15 am by
Doug Paddon-Jones-PhD and Barbara Resnick PhD, CRNP

Las Vegas, NV

October 19-22
ACADEMY OF NUTRITION AND DIETETICS
Houston, TX

eggnutritioncenter.org

