EVIDENCE-INFORMED RECOMMENDATIONS
ON PROTEIN AND ITS ROLE IN
SUPPORTING EXERCISE ADAPTATION

By Stuart M. Phillips, PhD

The health benefits of exercise are universally recognized and supported by evidence.!
Exercise provides a set of signals to skeletal muscles to adapt. The stress of exercise, be
it energetic or structural stress, leads to muscle adaptations that try to lessen the stress
of the subsequent exercise sessions.!

Aerobic (endurance) exercise is typified by activities that can be repeated for long(er)
durations with sustained effort (biking, walking, running, swimming), and promotes
a myriad of muscle adaptations. All of which improve what is known as the oxidative
capacity of the muscle tissue due to the proliferation of a mitochondrial network within
the muscle.l This local tissue adaptation is accompanied by improved heart and blood
vessel function as fitness improves.! The outward manifestation of fitness is captured
by VO, ... the peak (highest) amount of oxygen the body can consume when we provide
maximum effort.

Resistance exerciseis a form of exercise that requires the repeated generation of muscular
resistance against an external load. The external load could be our body weight (bw)
or an external weight (load). Regardless, the practice of resistance training increases
strength and, in certain circumstances, can increase muscle size. An increase in muscle
size in adults (beyond the period of growth) is referred to as hypertrophy.?

A common question is, what diet best supports muscle adaptation? When discussing
this question with athletes, I clarify that the 4Rs are important: Rehydrate, Refuel, and
Repair to Replay.

1. Rehydration is the most easily understood concept for sports performance, and the
need to do this is almost implicit.?

2. Refuelingisbestaccomplishedbyabalanceofcarbohydrates,favoringcarbohydrates
to fuel higher-intensity work,® and lipid, which, beyond our small requirement for
necessary lipids,* is the almost exclusive role of these macronutrients.

3. Repairing uses dietary protein as the macronutrient building block substrate for
remodeling and restoring tissues to refine the phenotype of tissues like skeletal
muscle.’

4. Replaying happens when the first 3 Rs are acted on, and athletes recover and return
to play (or practice).
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How much protein do athletes need? The recommended dietary allowance (RDA) defines
protein needs and is set at 0.8g protein/kg of bw (actual scale weight)/day or 0.37g
protein/lb of bw/day. The RDA defines a minimum protein intake and not an optimal
protein intake. The acceptable macronutrient distribution range for protein is 10-30%
of total energy intake. Numerous studies and meta-analyses have shown that protein
intake greater than the RDA promotes superior muscular adaptations for endurance
exercise’’ resistance exercise®® and mixed arduous (concurrent) training.®! An
important consideration is that the repair and remodeling of muscle (and other tissues)
takes place over days after exercise, so protein supports this repair and remodeling long
after the exercise is over.

Somerecommendationsfocusheavilyontheimportanceoftimingof protein consumption
with respect to exercise.'’® Insofar as protein timing is concerned; however, meta-
analyses show no specific advantage to timing protein intake to be in close temporal
proximity to exercise to gain an anabolic advantage.! By far, the most important variable
for protein-related benefits is the total daily protein intake. If there is any advantage of
protein timing on exercise-induced adaptations, the effect is small mainly because the
effect of exercise in sensitizing muscle to hyperaminoacidemia persists for at least 24h.1

The dietary protein intake recommended in the most comprehensive meta-analyses for
promoting resistance exercise-induced muscle adaptation is 1.6g protein/kg of bw/day
(0.73g protein/lb of bw/day).%° Similar intakes appear beneficial to promote endurance-
based or concurrent exercise adaptations.57101

Since promoting optimal adaptations to exercise requires greater protein intake than the
RDA, an important question is whether the source of the “extra” dietary protein matters.
However, the axiom that dietary protein from plant-based sources is inherently inferior
to animal-derived sources appears to be without merit when considering enhancing
exercise adaptations. A randomized controlled trial showed that vegan novice resistance
trainees gained similar strength and lean mass as an omnivorous group.! It should be
noted that both groups were supplemented with protein, from isolated soy in the vegan
group, or whey in the omnivorous group, to an intake of 1.6g protein/kg of bw/day.!

Importantly,internet-offered arguments that soy affects male reproductive hormones are
without substance.!” Perhaps more surprising is why the concept that male reproductive
hormone levels somehow affect hypertrophy is even relevant, given that women gain
the same relative amount of muscle as men when undertaking resistance training.'®
A substantive body of evidence shows that testosterone, in particular, is not a primary
driver of exercise-induced hypertrophy.*®

Conversely, a relevant question is how big of an influence added protein (even when
optimized) has on the adaptive responses to exercise. The short answer is that the effect
is small. It is rare that individual studies, usually employing sample sizes of 8-25 people
per group (with versus without protein), show differences between groups.”***° Pooled
effects, with analyses of hundreds or thousands of subjects, show a small but statistically
significant effect on outcomes such as strength gain, lean mass (note: not muscle mass)
accretion, and increases in peak aerobic capacity.”''?° The pooled estimates indicate
benefits, but individual studies do not, which highlights how small the protein effect is.

Protein quality is measured using the protein digestibility corrected amino acid score
(PDCAAS) and, more recently, the digestible indispensable amino acid score (DIAAS).%
While the approaches used to calculate scores share some commonalities, the important
differences are around the use of ileal-DIAAS—as opposed to fecal digestibility—PDCAAS.
Also, PDCAAS values are truncated at 1.0 with the assumption that essential amino acids
(EAA) consumed above the intakes needed for tissue growth and maintenance do not
provide any additional benefit. In contrast, EAA are recognized as individual nutrients in
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DIAAS, and when their quantities exceed that of the reference protein, proteins can have
scores greater than 1.2 The practical utility of the DIAAS score and what it means for
human nutrition has been challenged, especially in the context of a plant-based diet.?3%5
No meta-analysis has identified protein source (plant versus animal) as a variable that
affected the outcome, whether in response to aerobic or resistance exercise.”!! Meta-
analyses specifically focusing on soy-based protein supplements have likewise found
no difference between soy-derived versus non-soy-derived protein supplements in
promoting hypertrophy and strength gains.?°

There is minimal evidence showing that plant-based diets are inferior to animal-based
diets (or the inverse) in promoting exercise-induced adaptations, especially when protein
intakes are 1.6g protein/kg of bw/day (0.73g protein/lb of bw/day).”'*?° Soy protein is a
high-quality plant protein that does not affect male reproductive hormone levels.”” In
sum, plant-based diets support exercise-mediated adaptations, and soy-derived protein
is one of the highest-quality plant proteins and supports aerobic and resistance exercise
adaptations well.

Stuart Phillips, PhD, is a distinguished university professor in the Department of
Kinesiology and a member of the School of Medicine at McMaster University. He is
a tier 1 Canada research chair in skeletal muscle health. Dr. Phillips’ work centers on
the interaction of exercise/physical activity and nutrition in skeletal muscle and body
composition.

WORKING WITH ELITE ATHLETES,
SERVICE MEMBERS, AND FIRST
RESPONDERS:

A DIETITIAN'S PERSPECTIVE

By Marie Spano, MS, RD, CSCS, CSSD

Optimal nutrition plays a pivotal role supporting the extreme physical and cognitive
demands placed on elite athletes, military service members, and first responders. These
populations operate in challenging environments that require individualized evidence-
based dietary strategies to enhance performance, health, and recovery

Unique Nutrition Demands

Elite athletes follow training macrocycles to ensure they peak at specific times of the
year. These periods typically include pre-season, competition season, and off-season.
Nutrition requirements depend on the macrocycle, workload (mode, frequency, intensity,
and duration), environment and individual factors including body composition, and
metabolic rate.!

Unlike elite athletes, service members and first responders must be ready to perform
their best year-round. It is challenging to accurately predict energy, carbohydrate, and
hydration demands in these individuals due to the unpredictable nature of sustained
operations or crisis responses. The duration, type of activity, environment, and load or
carrying requirements (typically 10-50kg) can vary substantially between operations.
These individuals may be exposed to extreme heat, cold, and high altitude sometimes
with little to no time to acclimate. The unpredictable nature of the job for the service
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member and first responder can lead to short term or prolonged energy imbalance
affecting their physical and mental performance as well as risk for injuries.?

Performance, Recovery, and the Role of Soy

It is crucial that elite athletes, service members, and first responders regularly consume
sufficient calories to meet their training demands, recovery needs, and avoid the
consequences of low energy availability.

Energy needs for all of these groups can be approximated using a resting metabolic rate
(RMR) equation. As an example, female soccer players may require approximately 3,000
calories/day while an ultra-endurance athlete may require up to 7,000 calories/day.3*
Many athletes, particularly female athletes, operate in a calorie deficit which may not
only compromise performance but also health.®

Calorie needs of service members vary tremendously with reported ranges from 2,342
calories in female combat support personnel to 7,122 calories in male marines.®” Despite
their high calorie needs, some service members operate under a large deficit totaling
40-70% of total energy needs (2,500 to 4,500 calories/day) during sustained training or
combat situations. This can lead to declines in strength and power, decreases in mental
and physical performance, and self-reported increases in depression, anger, fatigue, and
confusion.?® Service members can use high-calorie rations during periods of increased
caloric demands although rations might not completely bridge the gap in calorie needs.!°
Carbohydrates are the main source of fuel sustaining both anaerobic and aerobic
endurance performance. The elite athlete requires 3-12g/kg carbohydrate/day with
endurance athletes on the higher end of this range."! Approximate carbohydrate needs
for service members are 4-8g/kg/day.? Specific carbohydrate needs for first responders
start at 3-5g/kg/day.?

Fat intake can also be manipulated to support one’s energy needs. In general, all of these
individuals can follow the Acceptable Macronutrient Distribution Range of 20-35% of
total calories from fat.

Protein needs for elite athletes range from 1.2-2.0g/kg/day to support metabolic
adaptation, immune function, repair of muscle and connective tissue, and accretion of
lean mass.!! However, some athletes, including endurance athletes and bodybuilders, as
well as those in a caloric deficit, may benefit from increasing their intake to up to 2.4g/
kg/day to decrease muscle mass losses.!

Most first responders can follow the recommended protein ranges for athletes. Service
members may want to consider the higher end of this range due to the extreme physical
stress of their job. Service members often find themselves in negative protein balance
during missions which may impair physical performance and increase risk of injury
and lost duty time thereby diminishing warfare readiness.?

In addition to paying attention to total protein intake, protein quality should be considered.
Soy foods are nutrient-rich and a good source of high-quality protein that support the
retention and accrual of muscle mass. In fact, soy foods stand out among plant foods as
soy protein is similar in quality to animal protein.!

Responding to Common Questions About Soy

Long term soy protein intake can support athletic performance especially in sports
associated with muscle damage or strenuous exercise. Soy protein can also boost
antioxidant defense and limit peroxidation which can lead to tissue damage.*

While some individuals have asked if soy protein is as beneficial as whey protein, a meta-
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analysis of long-term intervention studies (>6 weeks) comparing supplementation with
soy protein versus animal protein answered this question. This meta-analysis found
both animal protein, including whey, and soy lead to significant increases in strength
and lean body mass with no differences between the two.?

Prolonged physical exertion, exposure to environmental stressors, and psychological
strain can contribute to fatigue, muscle damage, and impaired cognitive function in elite
athletes, service members, and first responders. Evidence-based nutrition strategies and
an individualized approach can be used to adequately fuel these individuals, thereby
optimizing performance, recovery, and resilience while mitigating the risk of injury,
illness, and burnout.

Marie Spano, MS, RD, CSCS, CSSD, is one of the country’s leading sports nutritionists.
She is the major league sports nutritionist for the Washington Nationals and previous
sports nutritionist for the Atlanta Braves, Chicago Cubs, Atlanta Falcons, Atlanta Hawks,
and Atlanta Thrashers. Spano is the lead author of the textbook Nutrition for Sport,
Exercise and Health (Human Kinetics 2017), and author of several book chapters on
sports performance for the NSCA (National Strength and Conditioning Association) and
Human Kinetics. She is a regular speaker at conferences educating strength coaches,
sports dietitians, and athletic trainers on a variety of sports nutrition topics.

HEALTHY HANDOUT: NUTRITION
NEEDS AND CONSIDERATIONS
FOR ELITE ATHLETES

By Kelly Jones, MS, RD, CSSD, LDN

Protein is a regular topic of conversation among health professionals supporting elite
athletes. Many elite athletes want to consume more plant proteins for performance
as well as personal health. While plant-forward diets are sometimes associated with
concerns about protein quality and adequate protein consumption, the primary need
among this group is identifying convenient solutions for busy schedules and frequent
travel.

Plants can supply adequate protein quality and quantity for elite athletes even if they opt
for a plant protein-only diet; although, awareness of the protein content of convenient
foods is crucial. Dietitians should discuss total daily protein consumption with a range
from 1.2-2.0g/kg of body weight (bw)/day, protein intake timing (ingesting moderate
doses every 3-4 hours), and essential amino acids and in particular, leucine.!

Leucine is an amino acid that triggers muscle protein synthesis, so consuming adequate
amounts may boost muscle recovery and long-term athletic performance. The ideal
consumption of leucine is between 700-3,000mg accompanied by at least 0.25g high-
quality protein/kg of bw and balanced essential amino acids after exercise and at meals
throughout the day.! As a high-quality protein containing leucine, soy protein has long
been found to promote muscle repair similarly to whey protein.?

Evidence also shows soy lowers blood cholesterol levels,® an attribute even elite athletes
should be mindful of. Athletes struggle to obtain balanced and nutritious meals at
appropriate times when at home or traveling and seek guidance to manage blood lipids.
This concern is a common thread among athletes in sports such as baseball, as well as
those competing in distance running and triathlons.
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Since many elite athletes have rigorous travel schedules, convenience, muscle recovery,
and overall health are important factors. Because of their variety and versatility, soy
foods are a good fit. Health professionals can help athletes identify soy food options in
corner stores, quick-serve menus, and those that can be ordered via grocery delivery
services. It is also beneficial to outline portion sizes that will provide the recommended
leucine doses, along with total protein, so athletes can adjust portions to meet their
personal needs.

Soy Food Total Protein Content Leucine Content
(Portion Size)

Shelled Edamame 18g 1.15¢g
(1.c, 155gJ)

Soybeans, mature seeds, 13g 1g

dry roasted (309)

Extra Firm Tofu 8.5g 0.79
(30z., 859)

Tempeh 20g l.4qg
(40z.,100q)

Soymilk 1c. 8g 0.452g
(80z.)

Soy Protein Isolate 25¢g 1.99
(loz., 28.59)

Kelly Jones, MS, RD, CSSD, LDN, is a board-certified sports dietitian and media and
nutrition communications expert. Jones consults with national sports organizations,
global corporations, and like-minded food companies, while her practice has
sports dietitians working with athletes at every level, from elite professionals
to active parents. Jones also founded and oversees Student Athlete Nutrition.

HEALTHY HANDOUT: NUTRITION
NEEDS AND CONSIDERATIONS
FOR SERVICE MEMBERS

By Joanne Villaflor, MS, RDN, CSSD, LD

Diet is pivotal in enhancing performance and resilience, especially for elite athletes,
military service members, and first responders who push their bodies to the limit in
demanding environments. Service members and first responders operate in high-stress
environments where physical and mental performance is critical for mission success
and personal safety. Their nutritional requirements may differ based on the nature of
their duties, environmental conditions, and operational tempo. For example, soldiers
deployed in combat zones may require nutrient-dense rations optimized for durability,
portability, and shelf stability, while firefighters combating wildfires may face challenges
in maintaining hydration and electrolyte balance under extreme heat.!

Dietitians collaborate closely with multidisciplinary teams, including strength and
conditioning coaches, sports psychologists, and medical professionals, and play a vital
role in optimizing performance and resilience across diverse populations. Individualized
nutrition plans, periodic assessments, and ongoing support are integral components of
comprehensive care to maximize the human weapon systems.?
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Joanne Villaflor, MS, RDN, CSSD, LD, is a performance dietitian with the U.S.
military who focuses on service members’ body composition and performance
for mission readiness. She leads joint efforts with the Department of Defense
Performance Nutrition group to optimize operational readiness through fueling
strategies. She is a PhD candidate in Leadership, Health, and Human Performance.
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