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The Birthplace of Rugby League,

Dr. Matt Cross 29th August 1895.
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Prof. Simon Kem i

In this place 21 clubs voted to break away / m
." Prof. Ross Tucker

h&

Dr. Lindsay Starling

i\ from the Rugby Football Union and set up

. /
B\ the Northern Rugby all Union.
In 1922 this became the \

Rugby Football League. WORLD
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Journey Sk

2021

Validity of iMGs

2022

2022: Yr 1/3 TaCKLE project (15-20% uptake)

2023

Yr 2/3 TaCKLE project (15-20% uptake)

2024

Yr 3/3 TaCKLE project (80% update), RFL implement 44 Brain Health Recommendations
* Eg., Mandating iMGs (80% update) / FGE limits / Reduced tackle height (age-group & community)

2025

Yr 4/6 TaCKLE project; reconciling i) HAEs & FGEs and ii) HAEs & HIAs

2026

Yr 5/6 TaCKLE project; reducing i) HAEs and moving from FGEs and ii) using HAEs to
identify HIAs




How many HAEs per time, how many per tackle? )%
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How many HAEs per time, how many per tackle? )%
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How many HAEs per time, how many per tackle? {J&!
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Match exposure vs. HAE exposure

F&E HAE HAE
Fin [Ehis Tatal Tackes

Position AE.E E[nup ﬁruups Tackies Carles percendlles percemtiles
ank

Ric0n it CATTiEA
I |mexsured| [estimated]

Fnﬂuard
Forward
Forward
Forward
Forward
Back
Back
Back
Back
Back
Forward
Forward
Forward
Forward
Forward
Back
Back
Back
Back
Back

}EEFE
=225
»22yTS
=20yrs
=22V
>22TS
=2Ayrs
F2ANTS
>22yTS
=22yrs
189-22vrs
19-22yrs
18-22y1s
18-220vs
18-2hws
19-22ys
19-220vrs
18-2hwrs
18-22yrs
18-22vrs

BECKETT
UHINERSITY




UHINERSITY

Match exposure vs. HAE exposure (B s,
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Match exposure vs. HAE exposure (B s,
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What does mandated IMG S s PYRUCEY

data look like o ey g [EAGlE

e 254 players wore an iMG for at least
one match

* These players collectively
participated in 4,356 player matches
Invalid iMG data

n =993 * iMG data were recorded in 72.52%
of these matches
e Of these player matches, 31.41%
were deemed invalid due following

sanity checks using proximity sensor
data to:

Player

Oid not .
Rk ggg'f" e Ensure that the iMG was worn

throughout the entire match
* Ensure proper fit of the iIMG
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Super League 2024 O 8 ?ﬁﬁ“ﬁ%

Device Improper Player Data
faults charging Choice Corruption
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Solution: Predictive modelling 4&) &, CJEE

' ’Ir STATS HAE count ~ minutes + tackles + carries + (1|match)

* PERFORM + (1|position) + (1|player)

Per player match: HAE Count (> 10 g)

* n minutes

* n tackles

. 1 carries m) HAE Count (> 25 g)
* Match

* Position ,

« Player identifier HAE Count (> 40 g)

Generalised linear
mixed model (GLMM)



Implementation of imputation 4

X No iMG data despite playing Imputed HAE counts
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HAE count ~ minutes + tackles+-carries+ (1|match)
+ (1|position) + (1|player)

Per player match: HAE Count (> 10 g)

* n minutes

o des

e carries m) HAE Count (> 25 g)
* Match

« Team ,

* Player identifier

HAE Count (> 40 g)

Generalised linear
mixed model (GLMM)
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st All data is accessible and can be
effF 19225 (IRREEINE analysed.

Forward =22yrs | 88 | &89
Forward — >22yrs |i§m~ - 1
Bob F =22yTS 85 L
Forward 19-22ws| O
Forwward =Z22yts || 0
Billy B 18-22ws | BD
Forward  =Z2yrs 82
Forward  19-22ws o1
Forward  19-22vws BB . .
Back  s2zws | 78 | a4 * Misses' exposure when device not

* |dentifies players with the highest
recorded exposure that may be at
risk.

TEZCLLS

Back >22yrs 87 82 worn
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Back >22yTS &7 &1

Back 189-22ws | 66 61 .

sack  >zzyrs |6 s * Players who never wear a device are
Back  1922ys| 54 | 55 neglected/players with good

Back  15-22ws| 55 |61 compliance get over exposed

Forward 19-22ws | 50 AE

FredB  =22yrs |36 | 34
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WSL: Position estimation ON W,

Per player match:
* n minutes
 Team

* Position

H&E Count = 25 g

)} -

Generalised linear
mixed model (GLMM)

)

HAE count ~ minutes + (1|match) + (1|position)

* Allows for the inclusion of players that choose not to wear an iMG with
an estimate based on match and position average.

* Fails to capture the individual differences observed within position.



WSL: Position estimation
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Per player match:
* n minutes QL ﬂ
« Team 3?:12\3 » EJ U\_‘xf_\r‘hk‘j/'““u A
* Position T

Generalised linear
mixed model (GLMM)

Match Mumhar

HAE count ~ minutes + (1|match) + (1|position)

B S s S————— - - g m.--- I PP I U L S gyl
r —" gz
i =

Back Row
Median paling Hmes: 82

L f SE
P e (i}
= 11
ﬂﬂﬂ—&—ﬁﬂE
L X

4
— o0 o




BECKETT Wjﬁu“ﬁ'ﬁlﬂ

N UNIVERSITY T LEAGLIE

Per player match:

* n minutes ﬂ

« Team 31:) = e )

* Position 01: E ”\._‘f e g, T
* Player Generalised linear ¢oEowomoow

mixed model (GLMM)
HAE count ~ minutes + (1|team) + (1|player) + (1|position)

* Provides and individualised estimate for that player in the event of a
broken device.

* Cannot be used for players that have not worn the device for at least a
few matches.
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* Pragmatic approaches can be used to measure and
manage player exposure to head acceleration events.

* Individualised estimations of head acceleration event
exposure can be obtained using robust statistical
analysis when missing data are present.

* Players should be encouraged to wear mouthguard to
support player management.



