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Fundamental principles of
sports nutrition
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Plan for today

Goal: optimize performance and health Key topics: energy and macronutrients,
through targeted fueling, hydration, and nutrient timing, REDs prevention,
recovery. hydration, supplements.
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How important is
nutrition?

Nutrition as a factor of health
It allows the athlete to be able to
exercise, stay healthy and not get

’ injured
%l

Nutrition for athletes
| . -
= g\ake a.mgdigere Recommendations of clinical sports
afhle?e in‘l‘o a ch , but oor food nutrition

a medlocre-e

Prof. Ron Maughan, Lecture; Energy balance and body composition, IOC Diploma in Sports Nutrition
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An appropriate nutritional strategy allows us to improve adaptations to
physiological stimuli or stress (exercise!) through strategically adjusted
intakes (quantity + timing) of key nutrients, resulting in several benefits:

= + We maintain health and well-being

¢

+ We support regeneration

+ We enable the growth and development of young athletes

1%

+ limprove body composition (gain/maintenance of muscle mass, fat loss)

A

+ We improve physical performance, strength and skills

@ = Itis easier to achieve sports and other personal goals
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- Blood flow
| Blood distribution

Is running i
stressful?? ool
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Metabolism 1

11 Blood flow
» ] N
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t /~= Blood flow
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11 Release of stem cells

111 Arterial dilatation
11 Capillary pressure and energy substrate exchange
11 Metabolism and blood flow rslood d-sm-bu.twn
111 Oxygen extraction and consumption Ry
1 Mechanical strains
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Homeodynamics
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Appropriate nutritional
strategy supports
optimal adaptations to
exercise and prevents
potential negative
consequences




Principles of a quality nutritional strategy

Supported by scientific evidence and recommendations
(validated literature)

Tailored to the individual's needs (type of sports activity,
age, gender, health specifics, work and other daily activities...)

Monitored by relevant biomarkers (e.g. running results,
lactate measurements, aerobic capacity, body composition
measurements...)
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Hierarchy of (sports) nutrition

Supplements
Specialized sports nutrition

Macronutrients and timing of nutrient
intake

Optimal energy availability
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Energy availability =

Energy consumed through food — energy consumption during
. S5 sporting activity

o & Je Q‘ |

THE AMOUNT OF ENERGY CONSUMED THAT REMAINS IN THE BODY
AFTER PHYSICAL ACTIVITY FOR PHYSIOLOGICAL PROCESSES -
cellular function, thermoregulation, growth, reproduction, immunity, etc.
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LEA is any mismatch between dietary energy intake and
energy expended in exercise that leaves the body’s total
energy needs unmet, that is, there is inadequate energy to
support the functions required by the body to maintain
optimal health and performance.

_ energy intake, El(kcal) — exercise energy expenditure, EEE (kcal)
N fat free mass, FFM (kg)

Mountjoy, Margo, et al. "International Olympic Committee

) @
, (IOC) consensus statement on relative energy deficiency in
/3 RUNNERS

Eli‘rgpe?n . sport (RED-S): 2018 update." International journal of sport
ll'AI.I. Ruun R 7 = the European Union nutrition and exercise metabolism 28.4 (2018): 316-331.




What happens in the state of LEA?

The body conserves energy by reducing

expenditure on processes that are not essential
for short-term survival:

« cellular activity (regeneration!),
» thermoregulation,

* Immunity,

* growth,

 reproduction

to compensate for the negative energy availabilty!

);./ Mountjoy, Margo, et al. "International Olympic Committee
## RUNNERS

E (IOC) consensus statement on relative energy deficiency in
uropean sport (RED-S): 2018 update." International journal of sport
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Why does it happen?

LEA as a result of:

«Extremely high energy expenditure during training
*Achieving the weight "necessary" for sports

*Diets and desires for slimness...

*Lack of knowledge (misinformation!)

-Logistical/practical challenges? (inappropriate meals at
school, rush...)
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The state of prolonged

. and/or severe

2 @ i 2 (problematic) LEA
b By B |cads to a disease...

SAVEE I e
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Relative energy deficiency in sports (REDs)

A syndrome of impaired physiological and/or psychological functioning experienced by female and
male athletes that is caused by exposure to problematic (prolonged and/or severe) low energy

availability (LEA).

The detrimental outcomes include, but are not limited to:

- decreases in energy metabolism,

- reproductive function,

« musculoskeletal health,

« immunity,

- glycogen synthesis and

« cardiovascular and haematological health,

which can all individually and synergistically lead to impaired well-being, increased injury risk and decreased
sports performance.

Mountjoy, Margo, et al. "2023 International Olympic Committee’s
(IOC) consensus statement on Relative Energy Deficiency in Sport

ll' ALL Students ‘ Xeus. o %/ 7 | Getnde wen  (REDs)." British Journal of Sports Medicine 57.17 (2023): 1073-1097.
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How does REDs look like?
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Conceptual model
of REDs health
caveizman: . B consequences

Skeletal
Muscle
Function

Low
Energy
Availability

Impaired 107 Impaired
Cardiovascular |\ 7 g B, Haematological
Function 4 4 Function

Urinary
Disturbances Incontinence

Impaired

= Impaired
Neurocognitive

’ Mental Glucose &
Eunstion Health Lipid
Issues* Metabolism

Mountjoy, Margo, et al. "2023 International Olympic Committee’s
(IOC) consensus statement on Relative Energy Deficiency in Sport
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Decreased
Power
Performance

Decreased
Endurance Energy
Performance ; Avallablllty

/u\

Decreased Decreased Cognitive
Muscle Performance/
Strength Skill

Decreased
Motivation
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Conceptual model
of REDs sports
consequences

Mountjoy, Margo, et al. "2023 International Olympic Committee’s
(IOC) consensus statement on Relative Energy Deficiency in Sport
(REDs)." British Journal of Sports Medicine 57.17 (2023): 1073-1097.



Red flags for REDs

Mood swings
(irritability, Common and long-
depression, term illnesses
nausea...)

Stress fractures,

Excessive fatigue frequent injuries
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Missed
menstruation
(primary/secondary
amenorrhea)

Weight loss or
binge eating/eating
disorders




Sports nutrition
recommendations




Daily dietary
and energy
intakes

Regular meals (three main + snack + before and
during and after training)

Energy intake adjusted according to daily
needs (age, gender, body composition, amount
and type of training, other daily activities)

Planning is key, especially during travel and
during periods of heavier loads (important
competitions, preparations)

Sufficient energy intakes, and especially
strategic macronutrient intakes, around
physical activity



MACRONUTRIENTS

CARBS PROTEIN FATS
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The most important thing is to get enough
Carbohydrates (CH)  cH before, during and after exercise!

DAY DURING AFTER
EXERCISE EXERCISE

» Personalized « SPORTS « 1.0-1.5 g CH/kg
approach: DRINK « HIGH VOLUME
periodization of (minimum 30 g TRAINING, HIGH-
volume, CH/hour) #NRTENISI\'IEYMORE
intensity and « Enerqgy bars, ’
type of training gels g%d other D X PER

* 4-12 g CH/kg sources of
(body weight) simple CH

);., Thomas et al, Position of the Academy of Nutrition
and Dietetics, Dietitians of Canada, and the
## RUNNERS

European American College of Sports Medicine: Nutrition and

Sfudents ‘ ey UUM?N':‘: %I ::o—lundod by
ll'AI.I. Run HAOUSA::" s utJ e Buropean nion Athletic Performance, 2017



Recommended daily carbohydrate intake

Type of workout Recommended CH
intake (per day)
Light to moderate training (> 1 h/d at low intensity) 3-5 g/kg/d
Moderate training (1-3 h/d at medium to high intensity) 5-7 g/kg/d

Heavy training or competition period (2 4 h/d at medium | 8-12 g/kg/d (or more)
to high intensity)
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SIMPLE COMPLEX
CARBS \\/8 CARBS ~ Notall carbs are

the same -
which is better
when?
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Side effects of low CH intake

- Increased risk of injury

- Increased risk of infection

- Poorer absorption of iron from food (chronic
iron deficiency!)

* Increased feeling of overexertion during
exercise

* Disrupted glycogen utilization pathways
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“A Bad Situation Made Worse:
Low Carbohydrate Intake Amplifies Low Energy Availability
Hormonal Disturbances”

TGH

(TrTy)

4 GnRH

J'l.eptin L LH Pulsatilit

Low CHO Intake +
LEA + Training

\ 4 Insulin
\
» ‘ o L

1 Testosterone o

-~
CORTISOL’ ~ Progesterone ¢

+ Training Adaptation L Oestradiol @
1l Performance
1 Health
4T IGF1

o
);/ https://blogs.bmj.com/bjsm/2023/08/14/a-bad-
## RUNNERS
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Protein intake recommendations

BEFORE AND ONEDOES NOT:SIMPLYA &
ourinG TranG [l AFTER EXERCISE - ‘ .
[ N

« 1.5-1.7 g/kg/d * 0.2-0.3 g/kg * 0.3-0.4 g/kg or
« Timing, a type protein with 20-25 ¢

Ot protein ?:?4% T T comaIned G:izmﬁs‘cuwnunur

. ina i 1 '
SHGIEROEN e aais it e S5 proTeN
during the day before exercise
(5 times), * 10-20 g before To build and maintain
especailly sEltE: muscle mass we need
around the time combination of PRO
of exercise and CH!

Rawson et al. In: Maughan R, eds.
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PLANT BASED ~ ANIMAL BASED
Different sources of protein PROTEIN PROTEIN

PROTEIN PER 100G @thefitnesschef_
CHICKPEAS OATS TOFU EGGS TURKEY MINCE CHICKEN
3 "
(AL - 4
7g protein 11g protein 13g protein 14g protein 25g protein 25g protein

BROWN RICE QUINOA LENTILS PRAWNS TUNA SALMON

e % >
_ L% 0 3 s
4g protein 6g protein 18g protein 25g protein 25g protein
CASHEWS PEANUT BUTTER ~ ALMONDS PORK CHOP RIBEYE DUCK
oy ﬁ .\
o 3 \
J - 4 <y ,j o y
18g protein 28g protein 29g protein 19g protein 19g protein 27g protein
AVOCADO BROCCOLI  EDAMAME SEMISKIMMED  GREEKYOGURT ~ CHEESE
. \‘AV e h
f)) ) {
\ y i ‘ Vi 5N i 5
2g pl:otein 4g protein 12g protein 4g protein 9g protein 26g protein
*Some incomplete proteins *All complete proteins
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HIGH PROTEIN

aday”

Do we reallv need all BAR, PROTEIN PANCAKE,
. 3,; o , PROTEIN CEREAL, PROTEIN
that protein??” BALLS, PROTEIN GRANOLA....
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Recommendations for fat intake

D

» 1-2 g/kg/d J
 Athletes should
consume a diet in
D AY which the proportion of S e piretilon i TRt oo o
fat contributes 15-20%

of the daily energy
intake (10C)
* Quality fats!

Promote fullness Maintain cholesterol Add flavour & mouth feel
to food

®
27
/; RUNNERS | European Rawson et al. In: Maughan R, eds.
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Unsaturated Industrial « trans »

fatty acids fatty acids

Polyunsaturated Monounsaturated

/\

- - ®, =
"R e “' “ 2 s

Omega-3 Omega-6 Omega-9
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https://yuka.io/en/basics/lipids/

Importance of omega-3 intake — do we get enough?
Odeol natie Actuad atie
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LALL g' ndents ‘ HOUSA:=" s S |



https://yuka.io/en/basics/lipids/

Hydration

'
.- -
L +

During the day (at least 2 L): water, tea, less sugary
drinks (diluted juices, etc.)

fluids depends on the amount of fluid lost during
exercise (intensity, duration, humidity and temp
of the environment, training of the athlete, etc.).

+ Fluid replacement during/after exercise: The need for
lih

With sweating we lose an average of 1-1.5 | of fluid with
electrolytes (mainly Na and K) per hour of training.

4 General recommendation:

500-750 ml isotonic sports drink/hour of exercise

+ the rest of the loss after the workout

¥ 4
3
.
Ly
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What is the difference??

ENERGY DRINKS V/s SPORTS DRINKS
HIGH::E:" ooy KA Bty

BLOOD ~€9 Bt REPAIR

= \

PRE == HoER
| = - 77 77 [
o - REPAIR BRSTR LA
= - | MUSCLE *s"o S } ENTS
= :l_>| el e

|'|'| (1 _— m
“ () TES = =]
== CONCENTRATED ERALS =2
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Signs To Know
You're Dehydrated

® Moderate ® Severe

Losing 5-10% of Losing >10% of

Losing 1-6% of
your body weight your body weight

your body weight

“r

Thirst Dry mouth, Less frequent Dark-colored,
lips, & tongue peeing stronger-smelling
urine
= Yy
— D b &
— @& & 25 ~ T
Dizzy & Headache & Loss of skin

lightheaded migraine elasticity
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Prevent dehydration!!
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It could have
been harder...

Qe Co-funded by
E‘AERUA#N(;:; = the European Union



But also prevent overhydration...

« Exercise associated hyponatremia
or “water intoxication”
« Incidence ranging from 7 to 15%,

mostly asymptomatic Runner’s Death Blamed on Too Much Fluid

WORLD & NATION

The death of a 28-year-old runner in this year’s Boston Marathon was caused by
a critical sodium imbalance brought on in part by drinking too much fluid,

according to the state medical examiner.

Cynthia Lucero died of hyponatremic encephalopathy, which happens when the

brain becomes swollen because of an imbalance of sodium, the medical examine

said.
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https://www.latimes.com/archives/la-xpm-2002-aug-14-na-briefs14.1-story.html
https://www.latimes.com/archives/la-xpm-2002-aug-14-na-briefs14.1-story.html

Exercise
associated
hyponatremia
risk factors

Klingert, M et. al. Exercise-Associated Hyponatremia in
Marathon Runners. J. Clin. Med. 2022, 11, 6775.
https://doi.org/10.3390/jcm11226775

sl o) ( \
BRSS! - = Ve
Overdriking Bod; a‘;’:lg} L Low BMI Female (sex)
/ ‘.'/ . / > ,’
{ 5 } / 7\ 75;"“\‘ /.—\\ ; .
o B O B
Inadequate Use of Diseases (e.g., Slow :
imbalance/SIA
VP) >/ )
© T &
A\.K ;7/' A
Endurance >4 Frequent fluid Competition Type of
hours availability conditions competition

4

4

J

4




Synthesis of
recommendations and
practical advice
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Adjust your nutritional strategy according to training!

EASY TRAINING / WEIGHT MANAGEMENT: MODERATE TRAINING: HARD TRAINING / RACE DAY:

FATS
1 Tablespoon
L
|
FLAVORS FLAVORS
SaWPem Salt/Pepper,
Avocadon Herbs ¢ Avocadofp Hubs g0
Oils Spices ( Qils SPICOS
Nuts Vinegar Nuts Vinegar
Seeds Salsa Seeds Salsa
Cheese Mustard Cheese Mustard
Butter Ketchup Butter Ketchup

The Athlete’s Plates are a collaboration between the United States Olympic Committee Sport Dietitians and the University of Colorado (UCCS) Sport Nutrition Graduate Program.
For educational use only. Print and use front and back as 1 handout

227
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https://www.usaswimming.org/docs/default-source/camps/zone-select-camp/czsc-presentations/athlete-plates-moderate-day-handout.pdf
https://www.usaswimming.org/docs/default-source/camps/zone-select-camp/czsc-presentations/athlete-plates-moderate-day-handout.pdf

B J ¥ y . 7\
Y & - - P, : ~
. v & . & v
; / SR : B < "
& a'r N O - ks
o% 2 : e
\ 1 4 N ..
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{ L h { Y—— :
3 . .
* & ke s o y
3 s . i
- y
- 3 ' |

Meal about an hour before training
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Intakes during exercise
 00@

mysportscience

3 @jeukendrup

www.mysportscience.com

Training the gut
e Basic recommendation: 30-60 g

of OH per hour of exercise (for

exercise longer than 1 hour)
1 Improved gastric

e Adjust according to individual emptying

needs (low/high intensity, several 4D Improved intesinal
: . absorption
hours of physical activity,..)
3 Improved stomach
: comfort
e In the form of sports drinks, o
energy gels and bars T
® Increase Inta kes gradua”y (SO- The gut is extremely adaptable Jeukendrup Training the gut for athletes Sports Medicine 2017

called "gastrointestinal training")
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. o0e@
Recommendations chart  ™Porseence
d @jeukendrup

www.mysportscience.com

>60 g/h

Carbohvydrate Single or multiple Multiolk

- s Carb 'I' ta
0 60 min _ 2h o 3h Cabohytie
SU min 75 min 25 AmandAlion
lependent on duration
www.mysportscience.com Jeukendrup Sports Med 44 Supp! 1: 25-33, 2014 and intensity

Nutritional training

racommendad
ommendaed >
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Sports drink, bars or gels? It does not really matter...

. 909 . 009
Drinks or energy bars? mysportscience Drinks or gels? mxsr’/f’f‘?fie"??

* =
W

"1

30 60 90 120 150 180 B

y A
30 60 90 120 150 180 - Time (min) v

Time (min) w Peiffer et al MSSE Med Sci Sports Exerc 42(11): 2038-45, 2010 i =
Pfeiffer et al MSSE Med Sci Sports Exerc. 42(11):2030-7, 2010 \

ExgmnousGHO oxidation (g/min) Exogenous CHO oxidation (g/min)

Carbohydrate ingestion 1.55 g/min

1.6 1.4

Carbohydrate ingestion 1.80 g/min

12 1.1

0.7
0.8

0.4

0.4
Exercise at ~60%VO,max

0.0

Exercise at ~60%V0O,max

0.0
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Recovery meal containig CH and protein (within an hour after exercise)
+ rehydration of at least 150% of the fluid lost!
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What about that Alcohol and recovery  00@
after-run beer?

mysportscience

a @jeukendrup
Reduced muscle T
allcomen eyviiiesis ‘\’ www.mysportscience.com
Mainly because guidelines
for rapid glycogen y ; Reduces
synthesis are not followed y w ) protein

cognitive function

’ -
: synthesis
Reduces l \ Alcohol / { Impaired muscle

4 ft repair and
ay after adaptation
which can J&
decrease \

performance and
increase risk of
injury
/' Reduces upper
body power
Sleep quality \ as well as peak
may interfere ] power
with sleep quality ‘6 ,’ﬁa
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NUTRITION FOR COMPETITIONS

FUEL LIKE A
CHAMPION SO Y

THATYOU CAN LAl
RACE LIKE A o -
CHAMPION. I e

by Christopher George

==
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The day before the competition

Strategy for competitions shorter than 60-90 minutes

In healthy muscle: optimization of glycogen stores in about 24 hours

Recommendations:

* Rest/Easy Activation
* CH intakes: 7-10 g/kg/day

Supercompensation of glycogen stores (or "carbo-loading") has no additional benefits for
shorter competitions
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Carbo-loading
for longer
events?

&
N

G lycogen SuU pe rcom pen Sation mysportscience
d "
CLASSICAL MODERATE
supercompensation supercompensation
protocol protocol
Dietary Dietary

carbohydrates

training

carbohydrates

training




“Extreme” Classical Carbo- Ioad | ng fj‘ . . .
supercompensation . ) ) i
Muscle protocol results in Should you aim for the highest possible mysportsc1enc ?
glycogen extremely high muscle glycogen levels or is high good e s
(% &F max) muscle glycogen enough? 3 @jeukendrup
www.mysportscience.com
100 C Muscle glycogen is highest with a

Rate of breakdown is
greater

classical super compensation
protocol but may also results in more
o rapid breakdown, resulting in
Little/no difference |  indifferent glycogen 60 min into

in muscle glycogen exercise
after 60 min

75 A

50

Extreme loading protocols are not
necessary

25

Carbo-loading
results in high
muscle glycogen

0 30 60 90 120
Exercise time (min)

o

27
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No need to overdo it...

MY RUNNING'S SO-S0O, BUT I'M ONE
OF THE NATION'S TOP FIVE
CARBO-LOAPERS

At least 2 days before the race:
Emphasize CH sources and
reduce fat intake




Nutritional
strategy 1-4
hours before the
competition

Characteristics of the pre-exercise meal:

* Foods and drink rich in simple and easily digestible
sources of CH
* Avoid foods rich in fat and fiber

* Low/moderate amount of protein

4 hours before the competition - larger meal

For early competitions and GIT problems -
smaller meal + sufficient CH intake during the
competition




e 7
Breakfast before competition my;pon's"

Size meal depends on time to digest 3 .

www.mysportscience.com

4 g/kg o Low fibre if GI problems common
or
3 g/kg e Low fat in last 2-3h before
or

2 gkg Options: toast, bagels, porridge,
oF cereal, rice, scotch pancakes,
1 g/kg cereal bars, bananas.

-' b l\‘\
N & N 8
>
- y e

4n 3h 20 (D

MARATO!
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Nutritional strategy in the hour before
the competition

Recommendation: 75 g of simple CH in the hour before

the competition

* Preliminary testing of the CH ingestion timeframe

« OH sources with a lower glycemic index (most fruits, skimmed dairy
products, whole grains, lentils, etc.)

 Practice sufficient pre-race activation



N What can nutritionally go 00@
Nutritional  wrong in a marathon? mysparisclancs
strate g yl S Nutritional considerations Excessive dehydration 3 @jeukendrup
im po rtant!!! for a marathon runner: S0 alfRet periormance

www.mysportscience.com

What you eat the days before
or during the marathon can
affect stomach problems. intestinal
These are very common.

' At best you are carrying
Gastro- unnecessary excess weight. At
L or worst you would develop
problems \ hyponatremia, which can
become life threatening

Muscl Running “Hitting the wall” Muscle
Usually not nutrition usc_e out of and liver glycogen stores
related, but it could be. cramping are limited. And blood
energy glucose may drop if not
addressed with nutrition.

Overheating

Usually not nutrition related, but
dehydration increases the risk
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Sports supplements

ENERGY BAR

B

- Do we need them?

« Why and which?

- Are there possible dangers? ﬂ
PROTE

“FATY

A

A
FITNESS SHAKE
=
™m
-
1w
.

-
w
L7
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Hierarchy of (sports) nutrition
The least

p important!

Supplements
Specialized sports nutrition

Macronutrients and timing of nutrient
intake

Optimal energy availability
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Supplements and associated risks  00@

mysportscience

3 @jeukendrup

www.mysportscience.com

Think before you take

According to WADA'’s principle of strict
liability, every athlete is responsible for the
presence of a prohibited substance or its
markers/metabolites in his/her biological
samples, irrespective of whether or not the
Anti- Doping Rule Violation was committed
unintentionally or deliberately.

\58’:‘(@ Always perform a careful risk benefit
analysis and do everything to minimize
risks

Unhealthy
ingredients \(a
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https://www.ais.gov.au/nutrition/supplements/group. a. '\_. :




Specialized sports nutrition

WHEN?

Inability to cover nutritional
and energy needs with
'normal’ foods

Sport drinks, energy bars
and gels, protein shakes,
liquid meals...
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Medical Supplements

WHEN? Iron (deficiency), vitamin D
. : (winter), vitamin B12 and
Micronutrient calcium (vegetarians, vegans),
deficiencies or a high zinc (for colds), multivitamins
risk of deficiency (travel, poor diet)
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Supplements for direct improvement of sports

performance

WHEN?

In serious athletes with
previously successful
optimization of the basic
nutritional strategy

J
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-> Caffeine, creatine
monohydrate, nitrate,
beta-alanine, sodium
bicarbonate, glycerol
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Where to ﬂnd Valid :  Australian Government
recommendations PR AT Anceralian Sports Commission
regarding sport
supplements?

Guiding principles for AIS

Sports Supplements
Framework

() st Supplements

® s it permitted in sport?

Benefits and risks of using supplements and
® Is there evidence that it “works"? sports foods

Overview Group B Group C Group D Athlete Resources



https://www.ais.gov.au/nutrition/supplements
https://www.ais.gov.au/nutrition/supplements

The 3 most common mistakes  00@

When it comes to by marathon runners
nUtrltlon and . 3 @jeukendrup

Supplements keep www.mysportscience.com
in mind...

Not having a Sticking to a Experimenting
plan plan at all cost
Make sure you " Be prepared to Don’t try new
have a plan and deviate from the products on race
know what to take plan day
and expect " Use common sense
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What did we learn?

IIHE DOES NOT SIMPLY GO
IIIIME

« Adjust your nutritional strategy based on you daily needs §

« Avoid problematic low energy availability '

« Sufficient carbohydrate intake before, during and after
exercise

« Avoid fats and fiber before exercise and competition

« Sufficient hydration, but do not overhydrate during running

« Be critical of supplements - food first principle

* Practice your race nutritional strategy!! WITHOUTA mKE HOME
MESSAGE
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