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LOAD MONITORING

Concept

Load monitoring = Quantification and tracking of physiological (ntema) and
biomechanical (extema) demands relating to exercise.
How much are the athletes doing?

How does this change over time?
Provides feedback on PLANNED VS ACTUAL EXERCISE.

Load monitoring can be broken into —
External load (biomechanical) - Volume, intensity & density of movements

Internal load (physiological) - Physiological response of the body to demands of
movement

Exercise Load = Volume, Intensity & Density
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LOAD MONITORING

Research

® What does the research say?
® There is no single definitive measure to measure loads (aison 2014)
® Use a combination of internal & external load monitors weaving 2014)

¢ Performance

¢ Increased knowledge of sport specific training & match demands.
¢ Significant differences in external demands of playing positions (mctellan, 2008 & 2014)
¢ Significant differences in internal demands of playing positions (xempton 2015)
© Injuries
“ Higher rates of injury occur when training load is not correctly balanced.
® Increase in the 3-week external load. Increase risk of injury - AFL (colby, 2014)
© Spikes in week-to-week external load. Increase risk of injury — Cricket (uiin, 2013)

LOAD MONITORING

EXTERNAL LOAD

© What metrics exist to measure?
¢ Movement characteristics of training & conditioning
¢ Force characteristics of movement
¢ Total volume
® Ratios of high intensity to low intensity
¢ Density of movements at specific time periods

© Power output, velocities, forces and distances of weights room
movements
© How these progress with training?

“ How these change with fatigue?




Outdoor & indoor movement Q
quantification solutions.

External loads ﬂ
Total change in player position recorded by -
these monitoring platforms then allows for a

calculation of distance, velocities,
accelerations, forces.

Start by quantifying COMPETITION demands

Running Zone Distances For Different Football Positions

Total Distance ~ 5530.6 + 996.5 3140.6 + 685.6 3751.9+801.9 3574.2+882.2 3652.4+603.0

LOWINIENSY. o)) 62733 2270942306 357033132 3224642007 3397.3+2425
Distance
High Intensity: g7 9, 1166 3607620 1816356 34474620 1258243
Distance
HITOL 1:5 1:6 1:20 1:10 1:33

Ratio

Forces Profile For Different Football Positions

Moderate

211.1+35.7 99.8+20.9 57.3+9.1 206.8+36.4 193.1 +62.4
Impacts
Heavy Impacts 23.4+53 26.1+6.4 223+56 15.1+3.4 23.9+6.6
HITO MI
(Impacts) 1:10 1:4 1:2 1:15 1:8
Ratio
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5/8/2015




LOADING SCHEME EXAMPLE

PLANNED WEEKLY LOADING

Saturday Sunday Monday Tuesday  Wednesday  Thursday Friday Saturday
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External Load Monitors

Accelerometer/ Force Transducers / Sensory Tech

° Movement quantification solutions.
© Wearable's — Clothes / bands - biofeedback (internal loads)
¢ Connectable’s - Force transducers

© Viewable’s - Camera systems

¢ Investigation of PLANNED VS ACTUAL LOADS.

¢ Real-time feedback and adjustments to training based on
performance rather than planning.




Measures force
& velocity of

= Finding the ideal training zone in real time
movements

) -

Technology which automatically records, stores information and generates

Real-time
feedback
athlete
feedback.
Stored for post
analysis
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reports

Load Monitoring

Internal Load — Physiological load

What is the response of physiological function to training &
competition?
Measurement include:

Heart rate monitors
How does the cardiovascular system react to training?

Respiratory rate monitors
How does the pulmonary system react to exercise?

Sweat rate monitoring
Changes in internal fluid balance and osmolality.
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FUTURE MODEL

Biofeedback
Clothing
(Everyday Clothes)

The solution is yet to be created
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ATHLETE PHYSICAL MONITORING SYSTEMS
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Fatigue Monitoring o
Concept —

Recovery
¢ Determine how long it takes an athlete to recovery from competition
and training.
¢ Quantification of fatigue

1. What effectis stress having on performance?
2. Does the recovery process changes overtime? (Adaptation)

3. What improves and what prolongs recovery? (Interventions)

¢ Athlete fatigue profiling.
¢ Acute patterns of recovery
¢ Longitudinal patterns of recovery




Fatigue Monitoring

Recovery Profiling

Central Nervous System

Somatic Nervous System | Autonomic Nervous System
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Fatigue Monitoring

Somatic Nervous System Somatic Nervous System

¢ How does brain to muscle

function change due to exercise [/l YT ool SN o)
fatigue?

¢ Development of force during

contractions? [ ]

¢ Responsiveness to stimuli?

® Research Says -

¢ Measurements of neuromuscular force can be directly effected by
exercise loads wenve 2014

¢ Decrements in neuromuscular performance can lead to under
performance and heighten risk of injury mooney 2013, wikerson 2015).
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® Rugby union post-match time
course power production profile wes ¢ How does neuromuscular
= responsiveness change in
¢ May take up to 60 hours post-match the hours after match-
to fully recover max concentric play?
power.




Somatic Nervous System
Technology & Tests
® Force development assessments (muscle output)
® Force platforms
¢ Isokinetic/Isometric testing - machines
© Ergometer testing — treadmills, bikes, rowers, etc

® Responsiveness assessment (brain output)
¢ Reaction speed & accuracy
@ Stress reaction speed / accuracy

¢ Slow responsiveness linked to increased
incidences of strains and sprains wikeson 2015)
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Fatigue MOI’]itOfil’]g Autonomic Nervous System

Autonomic Nervous System

® How does underlying Sympathetic Parasympathetic
physiological function alter Nervous System | Nervous System
as aresult of stress?

¢ What effect does stress have
on physiological restoration? Systemic Function

® Research Says -
¢ Links between increased basal sympathetic activity and overreaching
/ overtraining ederhot 2006).
¢ Prolonged recovery durations in athletes with altered autonomic
balance.

Fatigue Monitoring

Autonomic Nervous System

¢ What can you measure?
¢ Heart Rate Variability (HRV)

* Indicator of parasympathetic/sympathetic
balance.

¢ Saliva/Blood
¢ Immunological response

“ Neurological response
¢ Endocrinological response
¢ Hematological response
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Fatigue Monitoring
Athlete Wellbeing

® Measure which provide information regarding ongoing wellbeing.
¢ Include
® Sleep
® Hydration / Nutrition

¢ Perceptual (how an athlete perceives there current state)

¢ Key areas which contribute to athlete recovery.

¢ Athletes need to be elite in these areas to accomplish optimal
recovery. As such, monitoring technology can highlight problems in
these areas.

Athlete Wellbeing
Technology

© Slee
° EDUCTATION IS THE KEY

¢ Vitally important to physiological restoration, a key contributor to the recovery
process.

© Easy to implement wrist band, wearable's, or fitted sheet monitoring technology.
¢ Hydration / Nutrition
© EDUCTATION IS THE KEY
¢ Similar to sleep, is a key component on physiological restoration.
® Weights, USG, sweat patches, real-time wearable's, ultrasound.
¢ Perceptual
“ EDUCTATION IS THE KEY
“ Highly individualized measure, can not compare athlete 1 to athlete 2.
“ Questionnaires very easy to implement can provide basic feedback on mental state.
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ATHLETE MONITORING

HOW TO BRING IT ALL TOGETHER?

® Needs to be time efficient! No more than 30 minutes.
® Fast information turn around. If it takes more than 6 hours to go from collecting to
reporting its to slow

¢ Avoid calling it “fatigue” monitoring. Needs to be a positive engaging
environment.
* DIFFICULT TO DO!! Think outside the box on how to make monitoring something that doesn’t
become strenuous/boring!

¢ Avoid telling an athlete they are fatigued.
¢ Instantly effects their mental state
“ Get the athletes opinion first, then provide feedback
© Be smart with your feedback.
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ATHLETE PHYSICAL MONITORING SYSTEMS
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Performance Monitoring

Concept

Longitudinal relationship to PERFORMANCE characteristics.
Tactical efficiency, skills outcomes, coaches ratings
Sports specific physical performance
Evidence based “Key Performance Indicators™

Should be used to determine what effect the program is having on
the athletes development / competition performance.

Determine strengths, weakness, areas of development

Assess how these change over time

Assess how changes effect on field performance
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PERFORMANCE MONITORING

Round
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Physical Performance Examples
Athlete 1

COMPTENCY RATING par sesry

COMPTENCY RATING far sesr) IMPROVEMENT TRACKER

ATHLETE PHYSICAL MONITORING SYSTEMS

Load Fatigue
Monitoring Monitoring

« Ongoing Athlete
Wellbeing

= WEEKLY/BI-WEEKLY > WEEKLY/QUARTERLY
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INTEGRATION OF TECHNOLOGY

HOW TO START

1. Define what it is you want to solve.

2. Research the technology - is it valid and reliable?

w

Investigate alternative technologies available.
4. Think of what about the future.

Educate those around you. Let them educate you!

3

Plan outcomes based on new information.

~N o

Avoid making initial wholesale changes.
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HOW TO MONITOR

© Quantify normal and abnormal results for your outcome based
plan.
¢ Don’t monitor for monitoring’s sake

¢ Consistency is the key, if you plan to monitor once a week,
don’t skip weeks (unless the reason is unavoidable).

¢ Longitudinal trends often are not apparent right away - PATIENCE

“ Make sure to provide APPROIATE FEEDBACK in a timely manner.

HOW TO REPORT

Layer your reports depending on your audience.

¢ 1stlayer Coaches reports. Non-experts, and need a basic
snapshot to aid decision making.

¢ 2nd Jayer Performance group, those who grasp the overall
concepts, however may not understand all the data.

¢ 3d Layer Performance experts report, the most detailed
level of reporting.

12



5/8/2015

. Weekly Performance (“Weekly Load Score / 100 Weekly Fatigue Score /
Athlete Name Pasition Seore { 100% & » 100%
Adhiata 1 [T (3] " %
Aihiste 3 oF ] i 1
Aihista § Wi & T
Aahlete 4 Wi T 145
| thiste 3 W 95 5
Athiata & Wi [ [ L
wa e 7] (]
wh i % 3
[ i ] 1]
LT &5 5 [T
(] i 102 i
[ w 181 "
m ) £ 51
i T 181 [
[ : 3 ]
at (5] C
A o 86 " 0]
A oL 65 41 7]
Adbiats o 5 1% 1]

REPORTING LAYERS
Athiste Name  Pesiion| Weekly Load Score | 100 : ;‘u g

Atdete] 08 B [/}

m o (1l 5]

Attirte W5 [ [ B
Aty 15 I} [ [
Aty [ [ n
Artate n 1 n
Atvate ] ]
Al | u 1] 1
Atviete ] n

Attate J; " m 1
Aty | 7] [ n [
et 1 M 0 [0

Atbite [7] I’} 3
Attiaty ] ] T
Attiate i W .
Athite [’} '] [T ¥
sty B u n [T
Atbiety 1] n n "
Athts e u "

REPORTING LAYERS

Athiete Wnlormation Ganeral Outpuits Recwtric Phane

Dervelopment Phase | Concuntric Phuse

13



ATHLETE DATA SYSTEMS

¢ COMMON DATA SCENARIO

If you collect GPS and Weights Room Loads 3 days a week, and 1 x jump
testing and HRV testing on 40 athletes.

You will generate 440 separate datasets per week.
If there is an average of 4 data points per dataset, per athlete.
You will generate 1,760 data points per week.
If the in-season is 12 weeks.

You will generate 21,120 data points per season.

Have fun organizing that in excel........ And forget about adding more
testing!

Solution - Data Analytics Software
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DATABASES & DATA ANALYTICS

SOFTWARE

WHAT TO LOOK FOR

¢ Automatic communication from technology to database software.

¢ Otherwise you will spend hours storing data

¢ Fast and customizable reporting.

¢ Otherwise you will spend hours making reports

¢ High quality relationship with vendor.

© So that when new technology or methods change, the software system can
change with it

DATABASES & DATA ANALYTICS

SOFTWARE

WHAT TO WATCH OUT FOR
¢ Complicated software.
© If it takes ten clicks to find information - It’s complicated!

© Poor education on software use.
© Make sure the company is committed to teaching your staff (ongoing)

¢ Fast sales.

“ Everyone wants a product NOW! Take the time to make sure your not
purchasing software which could be useless in 12 months

14



FUTURE ?7?

¢ Biofeedback clothing technology.
¢ Smart Clothes!

¢ Automatic collaboration of data.
¢ Smart Data!
¢ Injury, fatigue and performance prediction models.

¢ Genetics

© Will we train, recovery, prepare athletes based on
genotype to achieve the best adaptations?

¢ Can we predict injuries based on genetics?
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FINAL REMARKS

¢ All the bells and whistles of technology will not hide a poorly
planned performance program. The fundamentals don’t
change.

¢ Athlete monitoring provides a new level of feedback to
ensure goals are achieved.

¢ An athlete monitoring program does not aid an inflexible
performance program.
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