Energy Deficiency and
Nutrition in High
Performance Sports

Karsten Koehler, Ph.D.

Department of Nutrition and Health Sciences
University of Nebraska-Lincoln

Nebiaska, N

Lincoln”




/U justsburned
2 000 cal

T[ﬁ) ﬁ% ast time | leave} W@W@ﬁ@@
‘ ﬂ[m e ovehiwle [ ke a nap ;



Overview

1. Introduction & Definitions
« Energy Balance and Energy Deficiency in Athletes

2. Consequences of Energy Deficiency
 Endocrine and Metabolic Effects
 Performance Effects

3. An Example from the Rowing World

4. Possible Counterstrategies
« Exercise Strategies
 Dietary Strategies



Energy Expenditure in
High Performance Sports
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Exercise and Energy
Balance in Sports

Meeting energy needs is a nutrition priority for athletes.
[...] Energy balance occurs when energy intake [...]
equals energy expenditure [...].”

ACSM Position Stand on Nutrition and Athletic Performance (2009)

Is energy balance really the goal of athletes?
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Pathways to
Energy Deficiency
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Energy Imbalance in

Sports

l Ener
1 :’y Exercise
ALELSS Expenditure
\ v
o
\ Non-Exercise
. Activity
s <% N Thermogenesis
/ b

Resting
o / Metabolic
. ' Rate
u'

AFEtotal — A pkinetic 4 _
pgpotential 4 Ay mam) Weight loss




Return to Equilibrium -
Energy Conservation
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Energy Balance is a
Moving Target
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Using RMR to Quantify Energy
Conservation in Athletes
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Quantifying Energy
Conservation in Athletes

Female Athletes:
Exercise-Associated Menstrual Disturbances
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Key Metabolic Hormones are
Suppressed in ED State
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Energy Deficiency Creates
a State of Semi-Starvation
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Energy Deficiency Creates
a State of Semi-Starvation
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Energy Deficiency -
Impacts on Performance

Young elite swimmers, 12-wk training
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An Example from the
Rowing World ...

2015 Australian Rowing Team

4-wk Intensified Training:
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Possible Counterstrategies

Working Hypothesis:
Exercise + high protein can shift weight loss
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Working Model:
Acute CR Intervention
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Summary

An appropriate energy intake is the cornerstone of
the athlete’s diet because it supports optimal body
function [...]

ACSM Position Stand: Nutrition and Athletic Performance (2016)

 Your team nutritionist/dietician is right worrying
about calories

« Weight is not a good measure of energy status
» Metabolic adaptations = energy conservation
» Suppression of non-vital functions (growth)

* Evidence of performance decrements

» Counterstrategies: Exercise & High Protein?
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Thank you for your attention!

Karsten Koehler — kkoehler3@unl.edu






