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Growth

Development

Self-esteem

Resilience
Performance

Accomplishment
Stamina

Mental Clarity
Independence

Independence

Establishing 
Healthy Lifestyles

Optimizing
Healthy Lifestyles

Preserving
Healthy Lifestyles

Physical, mental, & emotional health are priorities at every life stage
but even more so during adolescence



Nutrient Needs:  

>

https://pubmed.ncbi.nlm.nih.gov/28436102/; https://pubmed.ncbi.nlm.nih.gov/36346900/; WWEIA, NHANES 2017-March 2020; 2020-2025 DGA



Energy
Protein

Iron
Calcium

Zinc
Vit D

Folate
Phosphorous

Vit A
Vit B12

Omega-3s
https://pubmed.ncbi.nlm.nih.gov/28436102/; https://pubmed.ncbi.nlm.nih.gov/36346900/; WWEIA, NHANES 2017-March 2020; 2020-2025 DGA/DGAC Scientific Report

Growth Neural-Cognitive
Nutrient Needs:  

>



Energy
Protein

Iron
Calcium

Zinc
Vit D

Folate
Phosphorous

Vit A
Vit B12

Omega-3s

Magnesium
Potassium
Fiber
Vit B-6 (f)
Choline

https://pubmed.ncbi.nlm.nih.gov/28436102/; https://pubmed.ncbi.nlm.nih.gov/36346900/; WWEIA, NHANES 2017-March 2020; 2020-2025 DGA/DGAC Scientific Report

Protein (f)
Iron (f)
Calcium 
Zinc
Vit D
Folate (f)
Phosphorous
Vit A
Vit B12 (f)
Omega-3s

Nutrient Needs:  

> Nutrient Inadequacy:  

> 



WWEIA, NHANES 2017-March 2020
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Older teens, especially 

females,  have a high 

probability of nutrient 

inadequacy of key 

nutrients needed for 

growth during 

adolescence

* *



Magnesium
Potassium
Fiber
Vit B-6 (F)
Choline

Protein (f)
Iron (f)
Calcium 
Zinc
Vit D
Folate (f)
Phosphorous
Vit A
Vit B12 (f)
Omega-3s

Energy
Protein

Iron
Calcium

Zinc
Vit D

Folate
Phosphorous

Vit A
Vit B12

Omega-3s
https://pubmed.ncbi.nlm.nih.gov/28436102/; https://pubmed.ncbi.nlm.nih.gov/36346900/; WWEIA, NHANES 2017-March 2020; 2020-2025 DGA

Nutrient Inadequacy:  

> 

Nutrient Needs:  

>

Consumption of foods 

to limit: >



2020-2025 DGA/DGAC Scientific Report

Healthy Eating Index (HEI)

Older teens exhibit the 

lowest diet quality among 

all life stages



2020-2025 DGA/DGAC Scientific Report

% Teens (14-18 y) Exceeding Limits:Average Daily Food Group Intakes (14-18 y)



Nutrient Inadequacy:  

> 

Magnesium
Potassium
Fiber
Vit B-6 (F)
Choline

Protein (f)
Iron (f)
Calcium 
Zinc
Vit D
Folate (f)
Phosphorous
Vit A
Vit B12 (f)
Omega-3s

Nutrient Needs:  

>

Energy
Protein

Iron
Calcium

Zinc
Vit D

Folate
Phosphorous

Vit A
Vit B12

Omega-3s

Consumption of foods 

to limit: >

https://pubmed.ncbi.nlm.nih.gov/28436102/; https://pubmed.ncbi.nlm.nih.gov/36346900/; WWEIA, NHANES 2017-March 2020; 2020-2025 DGA

Physical 

Activity:  >

Physical 

Inactivity: >

Sleep 

Needs:  > 
Poor Sleep 

Health: >

Psychosocial 

Needs: >
Self-

Image/Worth: <



2020-2025 DGA/DGAC Scientific Report; https://pubmed.ncbi.nlm.nih.gov/29654249/; https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2914631/pdf/nihms191573.pdf; https://www.hhs.gov/ash/oah/facts-and-stats/picture-of-adolescent-health/index.html

Poor Muscle

Quality

Low Self-

Esteem
(25%)

Sadness/ 

Hopelessness
(40%)

Suicidal

Thoughts
(20%)

Unhealthy

Weight Gain
(40%)

Chronic

Condition
(30%)

Depression 
(20%)

Implications

o 80% teens with unhealthy body 

fat become adults with obesity
• Older teens have a 41% lower 

odds of successful weight loss/ 

maintenance than younger teens

o Depression in young people was 

the leading cause of adult:
• Anxiety

• Substance Use Disorders

• Poor Health & Reduced Well-being

o Critical need for behavioral 

strategies personalized for teens.



Nutrient Inadequacy:  

> 

Magnesium
Potassium
Fiber
Vit B-6 (F)
Choline

Protein (f)
Iron (f)
Calcium 
Zinc
Vit D
Folate (f)
Phosphorous
Vit A
Vit B12 (f)
Omega-3s

Nutrient Needs:  

>

Energy
Protein

Iron
Calcium

Zinc
Vit D

Folate
Phosphorous

Vit A
Vit B12

Omega-3s

Consumption of foods 

to limit: >

https://pubmed.ncbi.nlm.nih.gov/28436102/; https://pubmed.ncbi.nlm.nih.gov/36346900/; WWEIA, NHANES 2017-March 2020; 2020-2025 DGA

Physical 

Activity:  >

Physical 

Inactivity: >

Sleep 

Needs:  > 
Poor Sleep 

Health: >

Psychosocial 

Needs: >
Self-

Image/Worth: <

<1.5% of RCTs 
include children & adolescents



Interventions

- Family

- Multi-intervention

- Mentoring/Peer

- Technology

- Cognitive/Motivational

- Primary Care

- Macronutrients/Energy

- Specific Foods/Eating Occasions

- Healthy eating plans

- School-based 

https://pubmed.ncbi.nlm.nih.gov/33283363/

Compared to control, interventions elicited:

 Daily Energy 

 Fruit & Vegetable Intake 

 SSB Intake

 Energy-dense, Nutrient-poor Foods

up to 12 months

Family

Technology

Specific Foods & Breakfast



o Gimenez-Legarre, N., et al., 2020

o 33 studies in systematic review

• 33% were in the USA

• 12% were adolescents                                                                      

• 67% ready-to-eat cereal (RTEC)

• 91% cross-sectional studies

o 7 studies in meta-analysis

Modified from:  https://pubmed.ncbi.nlm.nih.gov/33092061/
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https://pubmed.ncbi.nlm.nih.gov/31121847/; https://pubmed.ncbi.nlm.nih.gov/33007917/ ; https://pubmed.ncbi.nlm.nih.gov/37242176/

Eggs Dairy

Protein
12%

Potassium

3%

Vit B12
20%

Eggs*

Choline
25%

*1 serving, % Daily Value (DV)

Vit D
6%

Phosphorous 

8%

Protein
47%

Selenium
68%

Thiamin
48%

Riboflavin

20%

Niacin
35%

Pork*

Zinc
22%

Vit B6 
29%

Phosphorus 

16%

Protein
16%

Calcium
25%

Riboflavin

30%

Potassium

8%

Vit A
15%

Dairy*

Zinc
9%

Vit B12 
50%

Magnesium

6%

Phosphorus

20%

Pork

Omega
3s

Selenium
25%

Nutrient adequacy improves with the inclusion of high-quality animal-source foods

Copper
8%

Potassium

6%

Choline
25%



https://pubmed.ncbi.nlm.nih.gov/31121847/; https://pubmed.ncbi.nlm.nih.gov/33007917/ ; https://pubmed.ncbi.nlm.nih.gov/37242176/
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Beef Non-Beef

*

*

*
* *

*

* *

Protein
51%

Selenium
48%

Iron
14%

Riboflavin

19%

Niacin
31%

Beef*

Zinc
53%

Vit B12 
101%

Vit B6 
28%

Phosphorus 

16%

*

Copper
8%

Folate
2%



https://jissn.biomedcentral.com/articles/10.1186/s12970-019-0272-0; Leidy HJ, et al.. AJCN, 2015; Leidy HJ, et al.; Obesity Sept 23(9):  1761-4; 2015; Bauer L; Int J Obesity; Sept 39(9):  1421-4, 2015; https://pubmed.ncbi.nlm.nih.gov/30402594/ 

BREAKFAST 
SKIPPING 

(SKIP)

NORMAL-PROTEIN 
BREAKFAST 

(NP)

HIGHER-PROTEIN 
BREAKFAST 

(HP)

ENERGY (kcal/d) 0 350 350

PROTEIN (g) 0 10 30

CARBOHYDRATES 
(g)

0 55 35

TOTAL FAT (g) 0 10 10

SATURATED FAT(g) 0 3 3

ADDED SUGAR (g) 0 10 0

FIBER (g) 0 8 8

o 60% Protein
o 29% Fiber
o 25% Calcium
o 15% Iron
o 40% Niacin
o 45% B6

o 20% B12

o 45% Zinc



https://jissn.biomedcentral.com/articles/10.1186/s12970-019-0272-0; Leidy HJ, et al.. AJCN, 2015; Leidy HJ, et al.; Obesity Sept 23(9):  1761-4; 2015; Bauer L; Int J Obesity; Sept 39(9):  1421-4, 2015; https://pubmed.ncbi.nlm.nih.gov/30402594/ 



https://jissn.biomedcentral.com/articles/10.1186/s12970-019-0272-0; Leidy HJ, et al.. AJCN, 2015; Leidy HJ, et al.; Obesity Sept 23(9):  1761-4; 2015; Bauer L; Int J Obesity; Sept 39(9):  1421-4, 2015; https://pubmed.ncbi.nlm.nih.gov/30402594/ 

Protein-rich 

Breakfasts



Hunger



Satiety



Weight Management


Sleep Quality



Strength



Glycemic
Control



Food Cravings & Snacking

BS:  Breakfast Skipping

NP:  Normal Protein

HP:  High Protein

Protein @ breakfast 

decreased daily food intake 

primarily evening snacking

Unhealthy 

Snacking

Daily Intake & Diet Quality



https://jissn.biomedcentral.com/articles/10.1186/s12970-019-0272-0; Leidy HJ, et al.. AJCN, 2015; Leidy HJ, et al.; Obesity Sept 23(9):  1761-4; 2015; Bauer L; Int J Obesity; Sept 39(9):  1421-4, 2015; https://pubmed.ncbi.nlm.nih.gov/30402594/ 

BS:  Breakfast Skipping

NP:  Normal Protein

HP:  High Protein

Protein @ breakfast prevents 

unhealthy body fat gain

Protein-rich 

Breakfasts



Hunger



Satiety



Weight Management


Sleep Quality



Strength



Glycemic
Control



Food Cravings & Snacking Body Composition



https://jissn.biomedcentral.com/articles/10.1186/s12970-019-0272-0; Leidy HJ, et al.. AJCN, 2015; Leidy HJ, et al.; Obesity Sept 23(9):  1761-4; 2015; Bauer L; Int J Obesity; Sept 39(9):  1421-4, 2015; https://pubmed.ncbi.nlm.nih.gov/30402594/ 

Protein @ breakfast improve 

glucose control throughout the day

Protein-rich 

Breakfasts



Hunger



Satiety



Weight Management


Sleep Quality



Strength



Glycemic
Control



Food Cravings & Snacking Glucose Control



https://jissn.biomedcentral.com/articles/10.1186/s12970-019-0272-0; Leidy HJ, et al.. AJCN, 2015; Leidy HJ, et al.; Obesity Sept 23(9):  1761-4; 2015; Bauer L; Int J Obesity; Sept 39(9):  1421-4, 2015; https://pubmed.ncbi.nlm.nih.gov/30402594/ 

Protein-rich 

Breakfasts



Hunger



Satiety



Weight Management


Sleep Quality



Strength



Glycemic
Control



Food Cravings & Snacking

Protein @ breakfast is well-liked 

& sustainable over the long-term!

“if you built it…….’

Adherence & Acceptability



Recommendations:
o Dairy & protein needs remain high so capitalize on that!

o 1 ½ - 2 servings of high quality protein/eating occasion

o Include protein variety & healthier options

o Include spices & cultural preferences – taste & familiarity is key

o Mindful of time & convenience      

NOT what we had in mind…

o Additional benefits with 

protein @ breakfast, 

especially family-based



Beef Sausage & 
Egg Muffin Cups

Recipe:
• 1 lb Beef Breakfast Sausage*

• 4 ½ ounces green chilis

• ½ cup shredded reduced-fat 

Monterey Jack cheese

• 5 large eggs

• ¼ cup reduced-fat milk

• 1-2 teaspoons hot sauce
Toppings (optional):

Chopped green onions, tomato, salsa

https://www.wabeef.org/recipes/recipe/5748/beef-sausage-egg-muffin-cups

Tasty AND healthy



Steak & Eggs 
Breakfast Tacos

Recipe:
• 12 oz Top Sirloin Steak)

• 2 tsp vegetable oil

• 6 small whole-wheat tortillas 

• 1 ½ cups egg substitute

• 6 tsp reduced-fat shredded 

cheddar cheese

• 6 tbsp guacamole

• 6 tbsp salsa

• 6 tbsp plain Greek yogurt

Tasty AND healthy



Apple Pie 
Overnight Oats

Recipe:
• ¼ cup oats

• ¼ cup cottage cheese

• ½ cup ultra-filtered milk

• ½ honeycrisp apples

• 1 tbsp maple syrup

• 1 tbsp peanut butter powder

• ½ tsp cinnamon

• pinch nutmeg

Portable



Greek Yogurt 
Parfait

Recipe:
• 6 oz plain Greek yogurt

• ¼ cup frozen wild blueberries

• 3 tbsp high protein granola

• ½ honeycrisp apples

• 1 tsp almonds

Portable



o School-based ‘Breakfast in the Classroom’ (BIC)
• 585 middle school teens (Kansas City, KS)                                                                          
• ‘Egg-cellent’ Breakfast vs. Traditional Foods

BIC Foods Offered ‘Egg-cellent’ BIC Foods Offered

Available
Participation

unpublished data



o Adolescence is a critical life stage for growth & development, yet most US 
teens experience significant nutrient inadequacies as a result of greater 
nutrient needs in combination with poor diet quality & food choices 

o Successful nutrition interventions need to be 
personalized & include whole-food approaches.

• High quality breakfast, particularly one rich in high-
quality animal proteins, is one potential strategy



Funding:

o National Institutes of Health

o Beef Checkoff

o National Dairy Council

o Egg Nutrition Center

o National Pork Board

“The Leidy Lab”


