


Introduction

ÅUndergrad degree in Maths

ÅMSc in Applied Exercise Physiology

ÅAbout to begin PhD, analysing long term 
training trends

ÅCƻƻǘōŀƭƭ Ҧ wǳƴƴƛƴƎ Ҧ /ȅŎƭƛƴƎ

ÅAssistant Coach with PBscience



PBscience

ÅSport science and coaching company founded 
by Dr Helen Carter as a University of Brighton 
business

ÅNow run as a private enterprise but with 
strong links to the University.

ÅCoaching

ÅLab testing

ÅEvents



Our Services



Learningto Train Likea Pro

ÅLikea pro

Åbƻ ǊŜŀǎƻƴ ǿƘȅ ŀƳŀǘŜǳǊ ŀǘƘƭŜǘŜǎ ŎŀƴΩǘ ƘŀǾŜ ŀ 
professional experience

ÅLearningςunderstanding the why can help 
with motivation

ÅEmpowers you to make your own informed 
decisions



Sports Science and Coaching for 
Cyclists

ÅThe scientific method

ïHow science impacts on your training plan

ÅThe application of science

ïBeyond training

ÅAn exclusive special offer...



Why train?

ÅBridging the gap between your current 
situation, fitness and skill level...

Å... and where you need to be ςwhat will it 
take to meet your goal in your chosen event



Your motivation

ÅIt starts with a goal...

ÅSportive, TT, Road race, track ςa challenge

ÅEvent demands ςwhat are the factors that are 
going to be crucial to achieving your goal



Scientific method

ÅSMART goals

ÅMEASURABLE - If we can measure it, we can 
track it and improve it

MeasureMeasure Intervention



Benchmarking

ÅWhere are you now?

ÅField testing ςmeasure of performance

ÅLaboratory test ςthe physiology that explains 
that performance

ÅAdded value in 

guiding training



ΨaƻōƛŜΩ

ÅLocation can be barrier, especially when based 
ƻƴ ǘƘŜ ΨǎǳƴǎƘƛƴŜ ŎƻŀǎǘΩΦ

ÅFully functional mobile exercise testing 
laboratory

ÅWatt bike, gas analysis, blood analysis



Mobie

Race Support

Exercise Testing



Fatigue and endurance events

ÅAerobic metabolism

ÅVO2 max, lactate threshold, aerobic efficiency

ïVO2 max is the upper limit 

ïLT is a measure of the % of max you can sustain

ïEfficiency is how much of your energy production 
is transferred to the road.



hǘƘŜǊ ΨǘƘǊŜǎƘƻƭŘǎΩ

Åa[{{κCǳƴŎǘƛƻƴŀƭ ¢ƘǊŜǎƘƻƭŘκΩǎŜŎƻƴŘ 
ǘƘǊŜǎƘƻƭŘΩ

ÅCritical Power ςdivide your performance into 
aerobic and anaerobic components



Physiology

Domain
Lower 
boundary

Upper boundary %VO2max Physiology

Moderate Rest Lactate threshold Up to ~60%
VO2 and HR stable and BLaclose to resting 
values

Heavy
Lactate 
threshold

Maximal lactate 
steady state (MLSS)

60 - 80%
VO2, HR and BLa elevated but still in 
ΨǎǘŜŀŘȅ ǎǘŀǘŜΩ 

Very 
heavy

MLSS Critical Power (CP) 75 ς90%
Presence of a progressive drift in VO2, HR 
and BLa

Severe CP VO2max 85 ς100%
Drift in VO2, HR and BLa leading to 
maximum values

Supra-max VO2max Peak power 100 ς200%
Unable to sustain exercise long enough to 
hit maximum values



Into the real world

ÅThe intensity domains are laboratory based, 
ǳƭǘƛƳŀǘŜƭȅ ƴƻǘ ǇŀǊǘƛŎǳƭŀǊƭȅ ǳǎŜŦǳƭ ŀǘƘƭŜǘŜΩǎ ƛƴ 
the real world.

ÅWe take the general principles and underlying 
physiology and build a framework using the 
tools of the athlete.



Monitoring training intensity

ÅFeel (RPE), heart rate monitoring, power

ÅFeel ςnot measurable

ÅHeart rate ςother factors/inertia

ÅPower ςwork rate unaffected by external factors

ÅAll three is the ideal scenario, input/output



Training zones

Zone Domain Training session type
RECOVERY

Moderate

Short rides (non-training) for recovery.

ZONE 1 Long rides of up to 6 hours used in development of economy, efficiency and fat utilisation.

ZONE 2
Long rides of up to 4 hours. Moderate stress work important in establishing a firm endurance 

base.

ZONE 3 Heavy 2 ς3 hours maximum used to develop of aerobic capacity and endurance.  Important to stay 
in zone for maximum pay back.

ZONE 4
Very 

heavy
Up to one hour. Typical 'mean' intensity of most road races.  Useful for race preparation.  

Sessions should be ended when the effort starts to tell.

ZONE 5 Severe Sessions of up to 40mins will see improvement of lactate clearance and adaptation to race 
speed.

ZONE 6
Supra-
max

Accumulating 20 minutes of work through high intensity interval training. Essential in 
increasing maximum power and improve lactate production or clearance.

NOTEΥ ǘƘŜǊŜ ƛǎ ŀƭǎƻ ŀ тǘƘ ȊƻƴŜΣ ǘƘŀǘ ŘŜǘŀƛƭƛƴƎ άneuro-ƳǳǎŎǳƭŀǊέ ǘȅǇŜ ǘǊŀƛƴƛƴƎΥ ǿŜ ƳƛƎƘǘ ǘƘƛƴƪ ƻŦ ƛǘ ŀǎ ǎǇǊƛƴǘ ǿƻǊƪΦ Lǘ ƛǎ ƻŦǘŜƴ ŜȄŎƭǳŘŜŘ ŦǊƻƳ 
tables like this because it cannot be prescribed using heart rate.



Your training plan

Now EventTraining Plan



What happens when we train?



General Principles of training

ÅOverload

ÅSpecificity

ÅProgression

ÅPeriodisation



Training is only half of the picture...

ÅThere is so much more to sporting 
performance than following a good training 
plan.

ÅRecovery

ÅPsychology

ÅPositioning

ÅNutrition



Recovery

ÅEquallyimportant as training

ÅNutrition ςdiet, antioxidants

ÅSleep/Rest

ÅRecovery aids ςcompression, cold water 
immersion, 



The build-up ςhypoxic 
acclimation/training

ÅPreparation for the Leadville 100 in Colorado

Å100 mile Mtb race taking place above 9000ft 
above sea level

ÅResearch shows VO2max decreased by 6.8% at 
an altitude of 580m 



The build up ςWind tunnel testing

ÅSeven out of the top 
10 in the National 
25 had been in the 
tunnel.

ÅBalance between 
aerodynamics and 
power production



Race day - Pacing

ÅMaking the best use of your fitness

ÅParticularly important for time trialling but 
also sportives


