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How ‘physical’ fits in golf performance models
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The Physical-Golf Performance Continuum
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The Physical-Golf Performance Continuum
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F Strength of P-GPC Relationships ‘
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Quiz Time ©

* Would the physical power of the golfer typically
have a stronger relationship with Driver Club
Head Speed or Handicap?

— Driver Club Head Speed (Stand)
— Handicap (Sit)

And the winner is...Stand!

| N N
The closer measures are in the continuum the

mm@:elated th@re

Partly because there are less variables between
them

< _
S
wightScott Williams.

12



15/05/2022

Evolved =» Continuum

(Williams 2021)

The Physical-Golf Performance Continuum
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Enter Test Scores

el o

Male Golfer Express Physical Combine &
Predictive Models
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o mEEEm
Quiz T|me ;

* If your actual Driver CHS is Iower than your
predicted CHS, what would pIayer likely benefit
most from? -4 =

— Swing specific drills (Sj;@nd) ‘._[‘
— Golf specific fitness (SLIH

17
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And the winner is...Stand!

J e ™ 4
Likely to benefit from swing specific drills

j
»
—

Player is “Under-transferred’

SconuighiScoli Wiligms 200"

19

Quiz Time © q

* If Driver CHS is lower than your predicted CHS,
what would player likely benefit most from?
— Swing specific drills (Stand)
— Golf specific fitness (Sit)

And the winner is...Stand!

(PN ™ 4
Likely to benefit from swing specific drills

) N
e By

@ >
Player is ‘Under-transferred’

/ )

.

- SSseenpuiightscott Williams2000==""
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F Individualised Exercises ‘
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Quiz Time @‘

* What does an athlete profile tell us?

— The strengths and weaknesses of an athlete in an
area of their game (Stand)

— Their name, age & DOB (Sit)

And the winner is...Stand!

J e P
— The strengths and weaknesses of an athlete in an area
of their game (Stand)

\ o .

Often shown with a ‘Radar Plot’

. )

< _d

. e
"~ SSsGanuightScott Williams 202"
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bine to Create

(Williams 2021)

Indhvidualising the Physical-Golf Performance Continuum
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Physical Profile
eakness, maintain strengt
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Physical Profile
eakness, maintain strengt
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_ompetition Pro
weakness, maintain strengs
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opometry, Flexibility, Balance, Endurance, Strength, Power

VEFITS OF EACH FITNESS
IPONENT TO GOLF

opyright Scott Williams 20:

-orce-Time Curve

FORCE PRODUCTION CURVE

Strength
~ gt

FORCE (%Fs)

9Momentur1n

[-+] Qe o8 o8
TIME (5}

o producton. It ke
aliow 014 seconds o kess i develop dynamic force
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able for maximal force de
(Verkoshansky 2009)

Sporting Movement Time in Seconds

Jumping 0170.18

Shot Put Release 015018

Golf Downswing 0.20-0.30

Anthropometry in Golf

¢ Arm span, height and
bodyweight are all stro
correlated (r = .5-.7) with
club head and ball speed

a1 2009, Torres Rorida ef al
2009)

Fat-free mass is a better
discriminator of low and h
handicap golfers than just
Mass (Keogh et al 2009)
Explains the recent trend
towards not just powe
building muscle J

opyright Scott Williams 20:

* Greater range of motio

* Allows more time 1
acceleration in dowr
& able to remain mo
balanced

* Thoracic rotation
moderately correlate
CHS (Keogh et al 2009)

« Left hip internal rot:
R shoulder externa

rotation are also i
(Vad et al 2004, Sell et al ‘

“opyright Scott Williams 20:
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QuizTime©‘ -

¢ What stretch routine is better for shot accuracy and
distance?
— Dynamic stretching before golf, static long hold stretching
after golf (Stand)
— Long-hold stretching before golf, dynamic stretching after
golf (Sit)

15/05/2022

And the winner is...Stand!

_ P |
Dynamic stretching'before golf, static long hold
stretchingafter golf,is best

Warm/soft-tissue-performs better, but long-hold
stretching temporarily weakens the neuoro-
muscularsystem

.

“SeGaniight Scott Williams 200"

35

Flexibility in Golf

« Greater range of motion in swing

* Allows more time for
acceleration in downswing
& able to remain more
balanced

* Thoracic rotation
moderately correlated with
CHS (Keogh et al 2009)

* Left hip internal rotation &
R shoulder external

rotation are also important
(Vad et al 2004, Sell et al 2007)

* Dynamic stretching is preferable
pre-play (Gergley 2009, 2010)

* Long-hold stretching is best
performed after play or training

Copyright Scott Williams 2022
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Quiz Time

* How could we increase the momentum of the club head in the

15/05/2022

And the;wig\ner is...Stand and Sit!

Both Ionger limbs and increasing range of’ @(R M) in the golf
swing will in crease the amoy nt of force generated during the golf

|

‘,‘ . | swing. ,‘

. —R{Y only Roym the swmg\ls trama’ble ..

\.

Greater ROM may create longer levers in the golf swing and allow
more time to produce force

38

Increased ROM in Swing

FORCE PRODUCTION CURVE

Strength
~ e

FORCE (%F«)

1
o 02 L] aa os as

TIME (5}

Gragh depscting P difleconce batwien Masmal musculls ice (F) and dynsms force producton. It ks
soughty 4 seconds. 1o devtiop Fm, yet mast spons only aliow 0. 14 seconds o ks to develop dynams force
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Quiz Time © -‘ : ;

* Any drawbacks in performance by increasing ROM in the golf
swing? -
K

Thoughts from the audience....

15/05/2022

Yes!

| N Ve O |

Player must be strong enough and skilled enough to effectively use an
increased ROM in the golf swing

— Loss of balance ‘ ‘

— Loss of timing
— Less centred strike

41

Balance in Golf

Studies show that 1-leg balance
& golf swing centre of mass
control effectively differ with golf

proficiency level (Sell et al 2007, Choi
et al 2016a&b)

-

Two-way relationship between
good swing mechanics and good
balance in the swing

Balance vital for elite
performance AND longevity in
golf for older golfer

Try: 1-leg pivot eyes closed

Copyright Scott Williams 2022

42
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Strength & Power

* Strength is defined as
the ability to produce
force, often measured
by peak force or

maximum weight lifted
(Driggers et al 2018)

* Power is defined as the
ability to rapidly

produce force (Mcmahon etal
2017)

Copyright Scott Williams 2022

43

Quiz Time © “_

* What has a typically stronger relationship with Driver Club
Head Speed?
— Strength (Stand)

& o o
— Power (Sit) oy

15/05/2022

trength & Power Predict Driver Club Head Spee

The Physical-Golf Performance Continuum

3 Technical
I R
0,
) Power. 59% Fichs &
e e, o
C ~Body CCub & - Ball & Target
E Ball launch
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e winner is
V4 ~

swing, i.e., power tests share similar force-production traits to
the golf swing

15/05/2022

2d Strength & Power

FORCE PRODUCTION CURVE

Increased Strength ——

Increased Power ——

FORCE (%F+)

Increased ROM
Tu

[-+] o8
TIME (5}

o producton. It ke
aliow 014 seconds o kess i develop dynamic force

ght Scott Williams 2022

do we train to increase po

gthen weak athletes
d up slow athletes
ude a stretch-shorten-cycle/reflex:

rdinated sequence of movement of body segments cre
etch-shorten cycle in the musculo-tendinous structu
owing for an increased acceleration of the more dis
segment

Copyright Scott Williams 2022
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ch-shorten-cycle improves golf specific poy

ynamic & acceleration
—Jumps

— Olympic lifting

— Gymnastic movements

Ballistic
* Med ball throws

’lyometric & impact
* Skipping, drop jumps, clap push-ups

Copyright Scott William s e
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c Muscle Function Required for Golf (adapted mchardy &

T reftupper ] Right upper Left lower Right lower
body/trunk body/trunk body/trunk body/trunk
EER e contral - Upper Con  Control B lso & Strength  Semimembra  gccg  Decelerat
suing (33%) smrtig | trapezius (52%) spinae (26%) Con  Comtrol  nosus(28%)  1so ion
UppersEIENE | con control - Middle Ccon Control Abdominal  con Strength  longheadof Eccg  Decelerat
(308} smrting | trapezuis (37%) oblique (24%) Control thebiceps 10 ion
femoris (27%)
Forvar || rhomboid (63%) | gee, Decelemt Pectoralis  cc,  Decelerat e Ecc Max + Upperand  gcc,  Decelerat
dswing Bof  ion&ssc | major(64%)  lso&  ion&RA  laterals (88%) Decelerati lowergluteus Iso&  ion &RA
cn |+ Con  + on maximus  Con  +
Expbsive Explosive. (100 % and Explosiv
98%) fMax
Mid ke trapezive | poc Decelemt | Upperserratus g, Decelerat Adductor Con Starting, Biceps Iso&  RA+
151%) ok || ion&ssc (58%) lso&  ion&RA  magnus (63%) Strength  femoris (78%) Con  Explosive
con s Con  + + Max + Max
Exploste Explosive
sccskr | Pectonli mejor gg pasimal Pectoralis  cons  RA+ Biceps  Eec&  Max+ Abdominal e, Decelerat
atian 03] stength | major(93%)  lso  Explosive  femoris (83%) Iso Decelera oblique  1s0& ion &SSC
&Max. (59%) con  +
Explosiv.
awrscapue | eon || ssce Upperseratus  cong&  Explosiv.  UPPerand  isog  Decelerati  OluteUs  Ec,  Decelerat
(0] Ecpbsive (69% lso  &Max.  lowerglteus Con  on+Max  medius(S1%) Iso& ion&SSC
maximus, +RA con
vastus Explosiv.
lateralis (58%)
Early | PecwRIEMAIN pon  may - Pectoralis 508 Explosive  Longhead of e Decelerati  Gluteus  con  Speed
follow 7ase) e Cecelemt | major (74%)  Con  +Max. biceps on medius (59%) strength
by ion femoris (79%)
Infiaspimtis | con | Eepleswe | Subscapularis  con  Explosive VestUs  Con  Decelerati  Abdominal  con  Explosive
fea%e) +Spesd. (64%) +Speed lateralis (59%) on oblique (51%) & Speed-
Strength strength Strength
LAz | nfRspiEiE | con | Spesd- | Subscapulars  Con  Speed-  Semimembra jso Static Vastus  cona  Speed-
folkow {ack} strength (56%) Strength ___nosus and Strength lateralis __Iso____strength

50

Most Highly Used Strength Types For Golf

I L

Explosive Maximum force in minimum time. Used in exercises and movements Transition to Low to Fast
Strength where the main muscular is preceded by a stretch. ing. The better High

(Reactive The switch from stretching to active contraction uses the elastic energy of the reactive ability the

Ability ) the stretch to increase the power of the ion. The less perceived effort in

muscles ability to maximise the stretch reflex and create a stretch-shorten the swing.
cycleis called its reactive ability (RA). Measured as max rate of force dev.

Speed- Ability to quickly execute an un-loaded movement or a movement against  Downswing toimpact Lo Fast
Strength arelatively low external force. Measured by velocity.
Deceleration Ability to quickly stop a movement under low or high force. Trail side in backswing  Lowto  Fast
Strength and lead side before  High

impact
Maximal Athlete’s strength potential. Maximum voluntary isometric force thatcan  Downswing and Impact ~ High Slow to
Strength be produced with no time limit. Mod
Starting Ability of the muscles to develop force at the beginning of the working High Fast
Strength contraction before external movement occurs. Measured as initial rate of

force development.

Static & Ability to maintain muscular functioning under work conditions of long Static for correct Low None
Explosive duration. Holding a given position or posture would be considered static posture during practice
Strength strength endurance. Explosive strength endurance is repetitively executing and play . Explosive for
Endurance explosive efforts. quality long game

practice.
Strength Ability to maintain optimal posture and quality of movement through joint  Underpins all Low Slow to
Control ranges. movements in the: Mod
(Neuro- swing and all allows for
Muscular technical retraining
Control)
Strengthover  The ability to exert force over the full amplitude or range of movement.  Allows dynamic lowto  Slowto
Range of correction of swingand  High Fast
Motion ability to maximise

51
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Endurance

 Aerobic system is typical
with VO2max
Allows the competitive golfe
practice and competition:

— Greater concentration
— Injury prevention
— Improved posture

— Increased quality of skill
execution over longer p
of time

Copyright Scott Williams 2021
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eral Adaptation Syndr

elye’s General Adaptation Syndrome (GAS) in
nse to stress — first presented in the 1950’s

need for progressive overload

M Physical ‘ Alarm Response
Exertion

Physiological
Adaptation _ Recovery

Copyright Scott Williams 2022
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ALARM REACTION - ADAPTATION

FITNESS FATIGUE

FITT Formla

| F INJURY

19



ury Prediction Mode
Sport Overuse
Previous Injury
(Adapted from
Joyce etal
2014)
Copyright Scott Williams 2022

j
58

WI Cause of Injw

|
Poor Torwon
=
=
% Vanm
Fore
r
Ball Address
|
Amateurs = 23% (cole etai 2016) Pros = 33% (cole etal 2016)

15/05/2022

(11 studies, ~5000 golfers, ~2000 injuries) (3 studies, ~570 golfers,
Copyright Scott Williams 2022

) N (Professionals)

NFL Lineman hitting

ng sled (Hosea & Gatt 1996)

e is somewhat equipped

dle these forces...

uscular system does it’s

support the spine

tor spinae, acting as spinal
izers generate up to 106%
in downswing (Sorbie et al 201!

/e train this system as spinal ______erebral

- - 9
| = —— AnuIUS FOOSUS 30%
- = 20%

1 - Facet Joint

Copyrig Gatt 199

Lateral view

and that injuries

60
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Vote Time

: L
¥

* Which case study do you want? Trainee PollDynamic stretching
before golf, static long hold stretching after golf (Stand for the one
you want) ’ y

B) A male pre-trainee athlet,g
months?

2018 PGA Golf Performance Program

CASE STUDY - SQUAD

Copyright Scott Williams 2022

Performance Program Physical App

(Smith 2010, Smith et al 2011, Williams et al 2018)

Improve
Target Golf Swing
A n
|ndisjizsja| Mobility & Mechanics
Stability Target Golf

Nazik Needs S Strength & Oppifimle
Avoid Injury
Power .
Distance

Needs

Copyright Scott Williams 2022
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sical > Techni

PGA 2018 Squad Average

Driver Club Head Speed (mph)

Feb-18  Mar-18 Apr18 May-18 Jun18  Jul-18  Augl8
Test Days

Copyright Scott Williams 2022

sical > Techn

PGA 2018 Squad Average
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=
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Feb-18 Mar-18 Apr-18 May-18  Jun-18 Jul-18 Aug-18
Test Days
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hysical - Technica

PGA 2018 Squad Average

Driver (mph)

Feb-18  Mar-18  Apr-18  May-18  Jun-18 Jul-18 Aug-18
Test Days

Copyright Scott Williams 2022
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Driver Distance (m)

£
=
g
£
z
=]
£
£

Ball Speed (mph)

ysical = Technic

PGA 2018 Squad Average

Mar-18 Apr-18 May-18 Jun-18 Jul-18
Test Days

Copyright Scott Williams 2021

— Technical

2018 PGA Squad Feb-Aug

GA Handicap

Copyright Scott Williams 2022

Physical - Technical - Score

2018 PGA Squad Feb-Aug ®r*=06714

Aug-18

15/05/2022

40 6.0
GA Handicap

Copyright Scott Williams 2022
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ars old male aspiring sub-elite golfer

E STUDY: 2018 PGA ATHLE

Copyright Scott Williams 2022

eaknesses in 3™ session per week + 15min ¢
1 per day...

progression with lower weights for first 3 month:

y 2018: Deadlift= 80Kg, Back Squat= 40Kg, Bench P

er 2018 = 140Kg, Back Squat= 87Kg, Bench Pres

Copyright Scott Williams 2022
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B odyeight

13 Feb 2018 27 Mar 2018 31 Jul 2018

1 Result

oo -
13 Feb 207N 2088 ey PHB 2@ESen 2018 13 Feb 2058Mar 200May 20I8)ul DI o0 2018

[l perchenans [ perchmack
10 Rt

13 Feb 20187 Mar 20101 Jul 201820 Sep 2018 13 Feb 20187 Mar 20181 Jul 20180 Sep 2018

[ Berchmace [ Bencrenac
B0 mesut 0 Resutt

~ Copyright Scott Willams 2022
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13 Feb JEBMar 203Ny 208 Jul 2008 S 2008

.BON: 13 Feb JECEMar 20EMay 200010l 2008 Sep 2018

I Resutt I perchmans
| Result

Copyright Scott Williams 2022

13 Feb JOTHMar JOT6May JT16 il 2028 Sep 2018

[ Benchmark
W Resuit

Copyright Scott Williams 2022

t Shoulder
External Rotation

13 Feb 20954ar 2086Hay JEE 20ESep 2018

u " 13 Feb 23MEMar 209May 2EE M| JDESep 2016

Rt B Benchiman
Result

Copyright Scott Williams 2022
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13 Feb 20EBMar 205BMay 2B Jul 2028 Sep 2018 13 Feb JOEMar 20FEMay 2B Ul 2008 Sep 2018

[ Benchmark M Benchmark
1 Rt 1 resn

Copyright Scott Williams 2022

Centimetras

o
13 Feb 2EEMar ZFEMay 20EJul 2008 Sep 2018

B Benchmark:
1 masult

Copyright Scott Williams 2022

| ol
13 Feb 20187 Mar 201831 Jul 201820 Sep 2015 13 Fab JGEBMar 2EEMaY 2B 2008 Sep 2018

W eenchmark [ menchmark

0 Rt [0 Resue

opyright Scott Williams 2022
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VICA Step Te

13 Feb 2078Mar 2096May 2058)ul 2028 Sep 2018

[ Benchmark
Result

Copyright Scott Williams 2022

ovement = P C

Club Head Speed (MPH)

Feb-18 Mar-18 Apr-18 May-18 Jun-18 Jul-18 Aug-18 Sep-18 Oct-18

Copyright Scott Williams 2022

d Centred

Ball Speed (MPH)

Feb-18 Mar-18 Apr-18 May-18 Jun-18 Jul-18 Aug-18 Sep-18 Oct-18

opyright Scott Williams 2022
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Conditions = G

Driver Distance (m)

Feb-18 Mar-18 Apr-18 May-18 Jun-18 Jul-18 Aug-18 Sep-18 Oct-18

Copyright Scott Williams 2022

p dropped o

GA Handicap

Feb-18 Mar-18 Apr-18 May-18 Jun-18 Jul-18 Aug-18 Sep-18 Oct-18

Copyright Scott Williams 2022

progression and transfer to performance leading to first European Tourvictorie

'STUDY: STACEY KEATING (PETERS)

29



cey Keating (Peters) Golf Swing 2

88

010: Postural improvement, func
ng, variety of patterns, bodyweight stre

89

2007-2010 Cont’d

15/05/2022

30



If specific & travel programs, fi
h progression, posture focussed, |
power training.

i

Copyright Scott Williams 2021

91

2011 to June 2012: Level
power & speed training

3 in progression towards using Olympic lifting

uild strength, power & speed concurrently

eriodised emphasis on golf specific and more spee
riented as we get closer to competition

Copyright Scott Williams 2022

92

svel 4: Strength, power & -
training system X

- Strength then Power then Speed separately and in a
der then taper for competition

roduce Triphasic Training in Strength Block
troduce Novice Olympic Lifting as Part of Power Block

troduce Oscillatory Method for faster relaxation in Speed &
olf-Specific Block

Copyright Scott Wiliams 2022

93
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eating OWGR Ove

Official World Golf Ranking

——Official World Golf

L._ Ranking

Copyright Scott Williams 2022

i er Distance vs. Leaderboard Posit

300.0

250.0 +

4 Longest 2 Drive Ave
2000 (m)

B Percentile Position in
150.0 Field

—— Linear (Longest 2 Drive
100.0 - Ave (m))

—— Linear (Percentile

500 - Position in Field)

0.0
Aug-10 Feb-11 Sep-11 Apr-12 Oct-12 May-13

ating Driver Distance O

Longest 2 Drive Ave (m)

275.0
270.0
265.0 &
260.0

255.0 )

250.0 ‘Q/ + Longest 2 Drive Ave
* o ¢ (m)

245.0

240.0 —— Linear (Longest 2 Drive

235.0 Ave (m))

230.0

225.0

220.0 T T T T |
Aug-10 Feb-11 Sep-11 Apr-12 Oct-12 May-13

%
eE 3
.

Copyright Scott Williams 2022
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ance vs. Leaderboa

# Longest 2 Drives

B Percentile Position in
Field

100.0 -

50.0 -

0.0

—— Linear (Longest 2
Drives Average)

—— Linear (Percentile
Position in Field)

Aug-10 Feb-11 Sep-11 Apr-12 Oct-12 May-13

Copyright Scott Williams 2022

eating: Rise to the Oc

=4—2011 Season

~—2012 Season

Round 1
Average

Round 2 Round 3 Round4 Scoring
Average Average Average Average

Copyright Scott Williams 2022

Got, The Better

aons

Copyright Scott Williams 2022
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——Position in Field
(Percentile)

Max Strength (% of
Best)

Core strength over
ROM (% of Best)

——Power (% of Best)

100

Wins: Spanish & Fre
2012

101

e Aim-point Effe

Putts Per Round

——Putts Per Round

Copyright Scott Williams 2022
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my FB private gro

OLF
SERFORMANCE.

Golf Performance Science

8 Pt grovp: 245 membrr O8e200 KD @

pursuit and application of knowledge and understanding
dologies based on evidence” (sciencecouncil.org)

Copyright Scott Williams 2022
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Question Time!

Copyright Scott Williams 2021
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