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Six Pillars
of Research
Our multidisciplinary research spans 
nutrition, physiology, medicine, and the 
science of performance.

1 Performance Nutrition

2 Clinical Physiology

3 Sport Science

4 Immunology

5 Orthopedics & Sports Medicine

6 Sports Psychology
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PRIMARY FOCUS: PROTEIN 
& EXERCISE TRAINING



ARE AMERICANS EATING TOO MUCH PROTEIN?



Austin et al. Am J Clin Nutr 2011;93:836-43

WELL…WE MAY BE PROTEIN & NUTRIENT DEPLETED

Carbohydrate

Protein

Fat



AMERICANS EAT AT THE LOW END OF THE RANGE FOR 
PROTEIN INTAKE

Berryman et al. AJCN, 2018

Low end of AMDR



INDIVIDUALS WITH OBESITY MAY FALL 
BELOW THE RDA FOR PROTEIN INTAKE

Clinically Obese patients at baseline:
• Mean initial total body mass= 126 kg

• Absolute daily protein intake= 70 g

• Relative daily protein intake= ~0.55 g/kg 

body mass

Jo et al. Clinical Nutrition, 2017



PROTEIN, FAT FREE MASS, AND AGE

Figure 1

Fig. 1. Protein intake and fat-free mass changes after three months of resistance training in 50–80 year-old people. 

Regression equation: FFM = (1.19955 x protein intake (kg)) – 1.172; r = 0.202, P = 0.038, n = 106 men and women.

Campbell et al., J Am Coll Nutr, 2007

“Anabolic Resistance”
The old RDA for protein 

equals a loss of 

0.2 kg fat-free mass after 

12 weeks (even with 

resistance training)

RDA: Recommended Daily Allowance

@mikeormsbee
@fsuissm
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WHY SHOULD WE EAT MORE PROTEIN?



Weigle et al., AJCN, 2005

Energy 

Intake

Body 

Weight

Hunger

Fullness

INCREASING FROM 15% TO 30% PROTEIN DECREASES 
KCAL INTAKE AND INCREASES SATIETY



Control

CV/Traditional Diet

RT/CV/Balanced Diet



2008. Metabolism Clinical & Experimental



Ho S. et al., BMC Public Health, 2012

Figure 3: Comparison of changes from baseline 

between groups for cardio-respiratory fitness.

Figure 2D: Comparison of changes from baseline between 

groups body fat %.
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▪ 20g WP, 3X/day added to habitual diet of overweight/obese men/women for 16 weeks.

JAP (2014); 117(1): 1-10.



Nutrients, 2016.



Ormsbee et al. IJSNEM, 2018

WOMEN
MEN

(PRO: 2.2 g/kg; CON: 1.1 g/kg; p < .001). 

42g PRO or CHO 2x/d

5d/week of training



Moore et al. AJCN, 2008

~8.6g EAA

Mean (±SEM) mixed-muscle fractional protein synthesis (FSR) after resistance exercise. 

WHAT IS THE OPTIMAL DOSE OF PROTEIN?
MAXIMAL RATE OF MUSCLE PROTEIN SYNTHESIS AT 20G OF COMPETE PROTEIN FOR YOUNG MEN

Using more than 20-
25 grams of protein 
in a single feeding 
results in no further 
increase in muscle 
protein synthesis20g of egg protein

~8.6g EAA 
or 

0.25 g protein/kg/meal



THE “OPTIMAL” DOSE OF PROTEIN CHANGES 
BASED ON AGE AND GOAL

Yang et al., BJN, 2012

37 elderly men (71±4 yrs) 

RE: Resistance Exercise 

FSR: Fractional Synthetic Rate

40g (~16.8g essential 

amino acids)

maximally stimulates 

muscle protein 

synthesis after RE in 

elderly men



THERE IS MORE TO PROTEIN INTAKE THAN MUSCLE 
PROTEIN SYNTHESIS 

▪ Protein breakdown can’t be overlooked as a factor for muscle anabolism

▪ When looking at net protein synthesis there is no plateau at higher 
levels of intake 

Changes in rates of whole body protein from fasted state to fed state for net balance (NB), 

synthesis (PS), and breakdown (PB) with 40g (MP) and 70g (HP) of dietary protein II-Young et al., AJPEM, 2015; Deutz et al., Clin Nutr, 2014

Balance Synthesis Breakdown

40g

70g

Further reduction in 

breakdown, not 

“more” breakdown

R= rest

X= exercise



YOUNGER VS. OLDER: MORE PROTEIN TO 
OPTIMALLY STIMULATE MPS PER MEAL

S. Phillips, 2018; Moore et al.  J. Gerontol. A Biol. Sci. Med. Sci. 70(1): 57-62, 2015

Younger Older



3 Trials of 80 grams of 

Protein:
1) Bolus – 2 X 40 g every 6 hrs

2) Intermediate – 4 X 20g every 3 

hrs

▪3) Pulse – 8 X 10 g every 1.5 hrs

Areta et al., J Physiol, 2013  

PROTEIN DISTRIBUTION MAY BE IMPORTANT 
FOR MUSCLE AND BODY COMPOSITION
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PROTEIN TIMING ENHANCED TOTAL AND ABDOMINAL BODY FAT LOSS

Arciero et al., Obesity, 2013 



SIDE NOTE: WHAT IS BODY COMPOSITION INDEX (BCI)?

“…The BCI is the [outcome] of scoring losses of
FM and gains of FFM as positive outcomes and
gains of FM and losses of FFM as negative
outcomes. The BCI is the net result of combining
these positive and negative outcomes.”

Stohs et al. Phyto Res, 2016.

*LSTI and DBMI have also been used to describe BCI



BODY COMPOSITION INDEX: PROTEIN & ATHLETES
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* indicates p≤0.05 from baseline between groups

Brown et al. 2021
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Different way to share data?



Brown et al. Clinical Nutrition ESPEN, 2019.

N=959

The highest tertile of energy-

adjusted dietary protein intake 

(>1.11 g/kg/d) and greater PA (>3.2 

km/d) were associated with 

healthier body composition 

phenotype and cardiometabolic risk 

factors in the BPRHS cohort. 



Madzima et al., MSSE, 2017
1 R15 CA176614-01A1 

1R15CA176614-01 



DESPITE THE HIGHER 
PROTEIN (AND KCAL) 
INTAKE, BODY COMPOSITION 
INDEX IMPROVED!



Antonio et al., JISSN, 2015

DESPITE INCREASED CALORIE INTAKE, HIGH 
PROTEIN INTAKE MAY RESULT IN GREATER FAT 
LOSS

2.3 g/kg 3.4 g/kg

Lean Body Mass Change Fat Mass Change 



Oliveira et al. 2021

32h inside a whole-body

Calorimetry Unit
ALL

Women

Men

Higher protein resulted in

a slight negative EB (-18 

Kcals) and normal protein 

resulted in positive EB (+92 

Kcals).  The total difference 

was ~110 Kcals.

40% v. 15% PRO



@mikeormsbee
@fsuissm

WHAT ABOUT MORE EXTREME 
WEIGHT LOSS GOALS?  



EATING PROTEIN AT 2-3X RDA IS BEST FOR PRESERVING 
MUSCLE MASS DURING WEIGHT LOSS

Pasiakos et al. FASEB J., 2013.

Pasiakos et al. FASEB J., 2013.

RDA: Recommended Daily Allowance

39 men and women 

aged 21 years old. BMI 

was 22-29 and they 

were physically active. 

40% Energy Deficit for 

21 days.



HIGHER COMPARED WITH LOWER DIETARY PROTEIN DURING AN ENERGY 
DEFICIT COMBINED WITH INTENSE EXERCISE PROMOTES GREATER LEAN 
MASS GAIN AND FAT MASS LOSS: A RANDOMIZED TRIAL

▪Young men (n=20/group)

▪40% reduction/d in estimated energy needs for 28d

▪Exercising 6d/wk

▪PROTEIN: 1.2 vs. 2.4 g protein/kg/d – timed post-
exercise

▪CHO: ~3 g/kg/d

▪85% of difference in protein – whey protein-containing 
milkshake (i.e., whey in milk)

Longland et al., AJCN, 2016  
@mikeormsbee
@fsuissm



Thomas M Longland et al. Am J Clin Nutr 2016;103:738-746

DESPITE 40% REDUCTION IN CALORIE INTAKE, 2.4G/KG/D 
PROTEIN IMPROVED BODY COMPOSITION (4 WEEKS)

PRO (black bars): 2.4 g/kg/d

CON (white bars): 1.2 g/kg/d



Jo et al. Clinical Nutrition (2019)@mikeormsbee
@fsuissm

Lean Mass Loss



SO WHAT DO I DO? HOW MUCH? 



Morton et al. BJSM, 2018
Copyright © BMJ Publishing Group Ltd & British Association of Sport and Exercise Medicine. All rights reserved.

RELATIVE TOTAL PROTEIN INTAKE (G/KG BODY MASS/DAY) AND THE 
CHANGE IN FAT-FREE MASS (ΔFFM)

95% CI



0

10

20

30

40

0.0

0.5

1.0

1.5
Δ

 1
R

M
 (
k
g

) Δ
 F

F
M

 (k
g

)

9%
27%

Morton, RW et al (in press)

Morton RW et al. BJSM. 2017Morton et al. Br J Sports Med doi:10.1136/bjsports-2017-097608Copyright © BMJ Publishing Group Ltd & British Association of Sport and Exercise Medicine. All rights reserved.

WHAT IS THE ROLE OF RESISTANCE EXERCISE VS. PROTEIN 
SUPPLEMENTATION FOR INCREASING STRENGTH AND FAT-FREE 
MASS?

Leg Press
Exercise 

Training



FIT DOESN’T COME IN ONE SIZE!



WHAT IS RECOMMENDED?

Stokes et al. Nutrients, 2018

Image Credit: Patrick McCarthy



WHAT IS RECOMMENDED?



Exercise is non-negotiable

RT, Endurance, HIIT, Stretching...

Optimal dose is 1.2-2.2 g/kg/d

Increase protein during weight loss

Summary Part 1

@mikeormsbee
@fsuissm



Be on the lookout for “Skinny Fat” & pay attention to FFMI

PRO intake is good for muscle, fat loss, and weight control 

*Don’t be afraid of eating protein before bed

*Prioritize Sleep. It is your superpower.

Summary Part 2

@mikeormsbee
@fsuissm



Michael J. Ormsbee, PhD, FACSM, FISSN, CSCS*D

mormsbee@fsu.edu

@MikeOrmsbee

@FSUISSM



RDNs and NDTRs, please complete the 

short survey after the webinar to 

download a CPEU certificate!
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