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Combining Training &
Nutrition for better fitness
& Performance
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YOU WILL LEARN

> How
> The most effective TRAINING sessions for endurance
> TRAINING efforts that are truly intervals for “better”
> Data to show the route to FUELLING better

> Optimise key game changers



Coaching, full-time

Trying things...
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Hunches...
Development

Reading...

Integrative Biology of Exercise

John A, Hawley, " Mark Hargreaves,” Michael J. Joyner,* and Juleen R. Zierath®#.*

Exercze & Nutriton Research Group, Schocl of Exercize Sclences, Australan Catholc University, Fitzroy, Victoria 3068, Australia
“Rasaarch Institute for Spx John Mogres Uriversity, Merseysios L3 SUA, UK

IDepartment of Physiclogy, Tha University of Melbourna, Parkv: @ 3010, Australa

‘Department of Anesthesioiogy, Mayo Clinc, Rochester, MN
“Department of Molocuiar Medicine, Karainska institutet, von Eulers vig 4a, 171 77 Stockhoim, Sweden

“The Novo Nordisk Foungation Center for Basic Metabolic Ressarch, Faculty of Heath and Medical Scinces, Unhersity of Copenhagen,
2200 Copenhagen, Denmark

*Carresponden:
http:/icx.doLo

Exercise represents a major challenge to whole-body homeostasis provoking widespread pertur-
bations in numerous cells, tissues, and organs that are caused by or are a response to the increased
metabolic activity of contracting skeletal muscles. To meet this challenge, multiple integrated and
often redundant responses operate to blunt the homeostatic threats generated by exercise-
induced increases in muscle energy and oxygen demand. The application of molecular techniques
to exercise biology has provided greater understanding of the multiplicity and complexity of cellular
networks involved in exercise responses, and recent discoveries offer perspectives on the mech-
anisms by which muscle “communicates" with other organs and mediates the beneficial effects
of exercise on health and performance.

SSNNO: 23976632 NOVEMBER 2016 | NUMBER 358 | BY SUBSCRIPTIC

Pro friends...

Introduction

Superior lccomotive ablity was once essential for human
sunwal and a funcamental reason that Homo sapiens evohved
and prosperes. Physical activity was obligatory for evading
ard foed procurement. Evelutionary theory describes
the mechanism of natural selection as “sunvival of the fittest,” the
underlying suppesition baing that the “fit,” as opposed to the
“unfit,” hac a graater likelihcod of survival. Modam cay humans
run faster, jump highar, and are strongar than at any time in his-
tory. Yet exercise, particularty when undertakan o an incivic-
ual's maximum, is & complex process involving the synchronized
and integrat ivation of multiple tissues and orgars at the
cellular and systermic level Though the reductionist approach
of dissecting biological systems into thak constituent parts has
poan valiabla in explaining the basis of many biochamical pro-
cesses, 1or eaxercise Diologists, this approach has severe Imita-
tions: the integrative biology of exercise is extremely complex
and can be neither explaired nor predicted by studying the indi-
vidual components of various entities.

skalatal muscle, To meet this chalienge, multipie integrated
and redundant responsas operate to blunt the homeostatic
threats genarated by the increased energy and O, demand, In
this "muscle-centric” view of exercise, the systemic (cardiovas-
cular, respiratory, reural and hormonal) responses are viewed
as "service functions,” supplying the contracting muscles with
fued and O, to sustain a given level of activity. The fundamental
premise is that multiscale and reduncant responses simulta-
neously operate to biunt the many challanges 1o whole-bady ho-
MEOSIass Causad by tha demands of the contracting Muscles.
The application of molecular ticlogy techniques to exercise
biclogy has provided a better understanding of the multiplicity
and complexity of cellular pathways involved in these exercise
responses. Hecant discoveries offar parspectivas on tha role
played by skelatal muscla In nuMercus homecstatic proces
and on the mechanisms by which muscle “communicates'
with cther crgans such as adipose tissue, liver, pancreas,
bone, and bran.

..an awful lot of reading

Writing & talking “the walk”
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> The most effective TRAINING sessions for endurance

> TRAINING Efforts that are truly intervals for “faster”



The most effective training sessions for endurance?

Zone 1(21/22) 55% to 80% of max heart rate

Approx 40% to 60% of Peak Power

This predominates in all phases of the year



OPEN 8 ACCESS Freely available onlin<

The Road to Gold: Training and Peaking Characteristits (§)
in the Year Priortoa Gold Medal Endurance performance ===t

Espen Tonnessen' " @ystein sylta?, Thomas A.Haugen', Erlend Hem', Ida 5. Svendsen’, stephen Seiler’

1 The Norwegian Olympic Federation, Oslo, Norway, 2Faculty of Health and Sport Scences, University of Agder, Kristiansand, Norway., 3 School of sport, Exercse and
Health Sdences, Loughborough University, Leicestershire, United Kingdom

Abstract

Pu:pose:To describe training yariations across the annual cyde in Olympic and World Champion endurance athletes, and
determine whether these athletes used tapering strategies in line with recommendations in the literature.

Methods: Eleven elite XC skiers and biathletes (4 male; 28=1yr, 85 +5 mL. min - kg ' VOrmx 7 female, 25=4 Y%
73+3 mL. min_ ' kg VO reported one year of day-to-day training leading up @ the most successful competition of
their career. Training data were divided into pefiodization and peaking phases and distributed into training forms, intensity
zones and endurance activity forms.

Results: Athletes wrained ~800 h/500 sessions.yea:“, induding ~500 b- year ' of sport-spedific training. Ninety-four

cent of all training wWas executed aerobic endurance training. Of this, —90% was low intensity training (UT, below the
first lactate threshold) and 10% high intensity training (HIT, above the first lactate threshold) by time. Categorically, 23% of
training sessions were characterized 2s HIT with primary portions executed at of above the first lactate turn point Training
walume and specificity distribution conformed to 2 traditional periodization model, but absolute volume of HIT remained

_- nhases. However, HIT training pattems tended to become more polarized in the competition phase. Training
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A Preparation Period
0" 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Zapico et al. 2007 - cycling - winter

Sandbakk et al. 2011 - cross-country skiing - 6 months

Lucia et al. 2000 - cychng - transition phase

Hartmann et al. 1990 - rowing

Tonnessen et al. 2014 - cross-country skiing - general preparation

Robinson et al. 1991 - running - 6-8 wks build up

L]

Gueliich et al. 2009 - rowing

MEAN

L

mZone1 ©Zone2 0OZone3d

B Pre-competition Period

Q
o~

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Zapico et al. 2007 - cycling - spring

Hartmann et al. 1990 - rowing

Seiler and Kjerland 2006 - cross-country skiing - 32d

Plews et al. 2014 - rowing - 26-wk

Lucia et al. 2000 - cychng

Billat et al. 2001 - running - 8 wks before Olympics

Steinacker et al. 2000 -rowing - 6 wks

Tonnessen et al. 2014 - cross-country skiing - specific preparation

Guellch et al. 2009 - rowing

MEAN
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Measure effectiveness of training

Start with a very low effort warm up <80-100w for 5 minutes.
Start the test at 100 watts for 3 minutes to get a stable HR.
Increase 25 watts every 3 minutes getting stable HR.

Go to around 85% HR or 70-75% PPO... then cool down.

ANALYSIS: Compare to previous data to see if you are
absorbing, tired or lacking training time.

ADJUST: training, diet, frequency, recovery etc “accordingly”.



Training efforts that are truly going to make you “hetter”?

Zone 1 HR // 0.G.E. = 60% to 80% PPO @ 50-65 rpm
e.2. 3 X [8 minutes 0GE+ 1-2 minutes spinning RI]

Zone 2 // Intervals = 70% to 80% PPO @ 85-95 rpm
e.2. 6 x [9 minutes @75% PPO + 3 minutes RI]

Zone 3 // HIIT =>75% PP0O @ 85-120 rpm
e.2. 4 x [4 minutes @ 80% PPO + 4 minutes RI]



m coach joebeer

Evidence-based Triathlon & Cycle coaching

TECHNOLOGY
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YOU WILL LEARN

> Demo of TECHNOLOGY to help you pedal more efficiently



RACING
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YOU WILL LEARN

> Data to show the route to RACING better
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Race Simulation...

Power based simulations to teach you to sustain
your desired effort (or not) e.g. 190w x 5.5h.

Use varying courses and each years data to make your race day pace
judgement more refined e.g. +/- 15w.

Use the data from MAX TEST to estimate pace as well as
previous race power and HR data.

You must also feed/supplement at race levels if you are
to sustain the effort



m coach joebeer

Evidence-based Triathlon & Cycle coaching

NUTRITION
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YOU WILL LEARN

> Optimise key game changers



OPTIMISING NUTRITION

Stellingwerff (2014) Diet & supplementation can plug various areas of fatigue
Note: the correct place to supplement/target diet depends on the fatigue cause

Performance Velocity or Power

[Performance VOz] + Performance O:
(aerobic) Deficit

x [Gross Mechanical]
Efficiency

B-Alanine

Suppl. ?

3
A Y
Bicarbonate
Lactate Suppl. ? - Caffeine
Threshold Buffering Suppl.
VO2z Capacity

Periodically

Traini % Slow vs.
Laolvn/lrc‘gHoon e L-carnitine Fast Twitch :r:l:lro-&
i \ r
Availability ? Maximal Suppl. ? (Type | & Il fibers) G ¥

Mitochondrial Elasticity

Oxygen Density & Efficiency

\ Consumption

A
Muscle
Capillary & Mito-
chondrial Density

& Efficiency /
Optimal Fat Oxid.

~

Aerobic
Globin Enzyme
Content L Activity

.
\
\
Optimal
Iron Intake

Distribution
of Power
Output

Nitrate Optimal Heat Acclimation
(Beetroot) Event + Protein +
Suppl. ? Hydration Partial Dehydration

Low Body Weight (EE (training) vs. El (nutrition))
for optimal heat dissipation and CHO / kg delivery




Nutrients can tweak genes/results

Stellingwerff et al (2018)

[Performance Velocity 1

MMM <= === 800m €«<—> 1,500m <«<—> 5,000m- > Marathon
NM & Mechanical Determinants <€— > Physiological Determinants
€ Anaerobic SpeedReserve >

Aerobic Power /
Capacity Performance

21 3

durance Running Economy

[ NM / Mechanical

Anaerobic Power /
Performance e

Capacity Performanc

Total Buffering
Capacity / La
Tolerance

RFD/
Power/
Strength

Caffeine
Suppl.

Lactate Nitrate
Threshold (Beetroot)

VO2max

Structural factors: Anaerobic Sodium

muscle-tendon unit stiffness, Enzyme Bicarbonate (LT2to LT1) Suppl. ?
type Il fiber hypertrophy, Develop. Suppl. ?
total muscle mass, high- : ) R
energy phosphate content S Cardiac _ Aerobic Distribution
(ATP / PCr), flexibility & ype Beta- Output Hemaoglobin Enzyme of Power /
- Fiber Alanine (SV x HR) Develop. Energy

anthropometrics

Hypertrophy Suppl.

/

Periodically
Optimal Suppl Training on L-carnitine
Hydration (if anemic) Ab:i\gl?i::t? , Suppl. ?

Iron

Collagen
P g . Optimized

(e.g. gelatin)
Suppl? Suppl. Suppl. PRO

Event optimized physique (high power to weight ratio; ideal FFM) )
via appropriate long term strategic manipulation of EA




Nutrients can tweak training gains

FASTED ZONE 1
Some fasted sessions help lean-burn ability but do compromise
quality and the session must be controlled Z1

e.g. 2h protein 20g before, midway and after

QUALITY POWER SESSION
Use carbohydrate drinks in or just prior to training

Caffeine 1h before? (race day responder @ 2-3mg/kg?)

CARB DELIVERY TRAINING
Use carbohydrate drinks, gels, bars, real food

e.g. 40g-100g/hour or 0.5 to 1.5g/kg/hr
Also look to supplement with protein and fats if ultra endurance



Nutrients can improve results

CARB LOADING

Use carbohydrate drinks, gels, bars, real food to elevate glycogen
for 3-5 days. e.g. 6-10g/kg per day

Also look to supplement water to aid the 2:1 storage ratio

FUELLING & HYDRATION
The greater the duration/heat challenge the more hydration and
fuelling is a priority. Water: 400-600ml/hr. Carbs: 40-80g/hr

QUALITY EFFORT

Use caffeine 1h before or mid way through event.
e.g. 3mg/kg 1h before or 50mg gels (1/hr for 5h)
Are you a responder or not?



Nutrients - YAWYEAD

PROTEIN
Regular protein intake helps “adaptation” - it’s building blocks
e.g. quality protein foods, between main meals during travel.

QUALITY FATS

Essential fatty acids (EFA) via fish, nuts, oils - these help
“adaptation” to fat burning, satiate and are important blocks
e.g. in quality protein foods, drizzled on salad etc, supplement?

BLOOD PROFILING

Assessment of nutrient status is vital - no one can “look” inside.
e.g. testing for Vitamin D, B12, Hbn, Testosterone and others to
ensure RBC, immune and health optimisation (forthedge.co.uk)



http://forthedge.co.uk
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Summary

> The best indoor power TESTS: RAMP MAX + SUBMAX
> Most effective TRAINING sessions for endurance are Z1
> TRAINING intervals for “faster” are quite simple to devise
> RACING better is about a plan: when to pace/when to race
> OCP TECHNOLOGY can help pedal skill sessions

> Optimise with simple feeding and diet



Take-aways

Training <80% must be a central habit.

Hard work, pacing & “resistance” sessions must be
planned

Nutrition timing and type impacts significantly
Benchmarking is better than time-trial efforts
Testing race pace for speed is vital “simulation”

Blood profiling is not a “hack’”, its vital



MYSTERY PRIZE

Q&A




jb joebeer

L e A= - ;m s AMARY 261 | NUNSER 380 | BY SUBSCRITION LY
etk PERFORMANGE TIME-CRUNCHED
Tri a t h | O n Latest research and best NN ‘or endurance athletes T R I AT H L o N

JOE BEER

How to swim, ride and run -
for racing, fitness or fun

Joe Beer

RIDING FASTERUSING
'HOUR RECORD' KNO

MAXIMISE PERFOR!
'WITH STATE-OF-THE-AR
‘CARBOHYDRATE FEED

| SPORTS INJURY

HOW YOUR WE,
PATTERNS REVEAL
A PATH TO BETTER
RUNNING

] TAYA
lR'247.'\.4'\/1‘r|
SWimJ>BIKED>RNWU

N

NiAL NLUL



o,

A
|
-
3

®

a0y




Tri Camp 2020

Training Programme including -

b-Lanes of swimming 20m pool every session
Support car on long rides

Evening seminars & Q&A sessions

Daily spot prizes for “smart” training

End of camp meal with awards.

RESORT includes: On-site Supermarket, Spa, Restaurants, bars, On-site
wifi, Internet Cafe, Bike Hire and Technical Assistance Bike workshop -



Combining Training &
Nutrition for better fitness
& Performance




