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THE TEAM BEHIND THE TEAM

30 GAME DAY MEDICAL STAFF
ON AVERAGE EACH TEAM HAS:
4 ATHLETIC TRAINERS 2 PRIMARY CARE PHYSICIANS 2 ORTHOPEDISTS
. Assess and treat player injuries in Bvaluate players for general medical Byalsate and treat players for
conjunction with team dctors conditions and cencusslans injaries to the bones and jeints
1 UNAFFILIATED NEUROTRAUMA 1CHIROPRACTOR
CONSULTANT 9 Provides back/spinal adjustments for
Evaluates players for possible head injuries and conrussions players and treats muscular injuries

STADIUM MEDICAL TEAM:

2 INDEPENDENT
ATHLETICTRAINERS 1RADIOLOGY 2 EMTS/PARAMEDIC
m'*“"""‘ﬁ:n“”"&m =\ TECHNICIAN @) |OPHTHALMOLOGIST CREW
ili!pw“lt':mtt:::l alla Takes x-rays of injured Treats eye Injuries Transpart players to haspital in
medical imeou t sto the game o players at the stadium the event of serfous Injuries
have a player receie medical attention
1VISITING TEAM

:‘ UNIFFILIIII.EI: by e ;‘ullmv =

CONSULTANT @ 1DENTIST m"mmdmf:&”mm:%! @ PHYSICIAN
i \T) i (@) Sttt \EY) s
Pead, neck or sine s with the team to provide access to care, breathing plyers

. medication and first-rate medical faclities g piay

Information provided by the Natlonal Football League Physicians Society (NFLPS). Numbers reflect the
R Sranfll Sari average number of medical staff present and should not be considered official NFL protocol.




s~ DATA SOURCES

Concussion Management
System (C3Logix)

™
;7): Player Participation Data

Y
ATC Spotter Reports EQ

GPS Player Tracking Data

_'QVlA . (Catapult)
NFL Injury Analytics

Unaffiliated Neurotrauma Database
Consultant (UNC) Reports
Video Review Output 0

NFL Player Electronic Health Records

Data Scientists/Epidemiology Biomechanical Engineers




NFL CONCUSSION PROTOCOL

THE PROTOCOL MAY BE TRIGGERED BY:

ATC SPOTTERS
OR BOOTH UNC

TEAM OR UNAFFILIATED
MEDICAL PERSONNEL

G GATORADE URIDGESTONE

NISSAN




NFL CONCUSSION PROTOCOL

PLAYER IS REMOVED TO:

»J?" : Fﬁ

) { fl"j
SIDELINE :
LOCKER ROOM 0 MEDICAL TENT &8
7\ 7 ’ &
\ S—

(If any element of Sideline Medical Survey is positive,
inconclusive, or suspicious of concussion, then the player
is escorted to the locker room for further evaluation)




NFL Concussion Protocol

CONCUSSION GAME

i L 7 NFLPA

DAY CHECKLIST

Player receives
Impact to the hesd

If normal sideline

survey and *benign®
video, player may
RETURN TO PLAY.

If normal sssesement,

player may
RETURN TO PLAY.

Player is immadiatsly ramaved to sidelng or gtabikzed on fisld, a8 naaded

SIDELINE SURVEY
Removed helmet. Team Physician and UNC perform sideline survey:

No-Go
Hstary of Evont

Concussion Bigna/Symptoms

Maddock's Duestions

Video Roviow e
Loc

Focused Neurological Exam:

Groas Mator
Instability

Confusion

Amnasia

Carvical Spine Exam [nchuding range of mation- pain)
Evaluation of Speech

Dbservation of Qait If cbserved at any paint,

NO RETURN TO PLAY
Eye Movermnents and Pupillary Exam

If arvy elements are positive, & or s of 8
playar is ascortad to locker room.

During above chocklist,
if player demonstrates

progressive) worsening
concussion symptoms
NO RETURN TO PLAY

LOCKER ROOM EXAM
Team Physician/ UNC/ ATC OR

Tasen Physician/ UNC perform locker room axem:
Complete NFL SCAT

Complate Neurclogical Exam

If abnormal, NO RETURN TO PLAY:

¢+ Playar stays in lacker room

+ Periodic avaluation by medical team

Fallow-up neuralogical exam

RETURN-TO-PARTICIPATION
PROTOCOL

PHASE

SYMPTOM LIMITED ACTIVITY

Tmmnwwwﬁdmhmgu if necessary, avoiding activities (both physical and

cogritive) which increass or aggravate symptoma. Under athistic training staff supervision,
fimited stretching and balancs training can Be introduced, progressing to iight aerobic exarciss,
all as tolerated.

AEROBIC EXERCISE

Under directoversight of the team's medical staff, the player should begin graduatad
cardiovascular exarcise and may also engage in dynamic stretching and balancs training.
Neurocogritive and balance testing can be administered after completion of Phase Two and
the results should be interpretad as back to bassline.

FOOTBALL SPECIFIC EXERCISE

Th ) dar exercises that areincreased and may
mimic mnrt spedific a:bvm and supervised strength training is introduced. The player is
allowed to practice with the team in sport-specific exerciss for 30 minutes or less with
ongoing and careful monitoring.

CLUB-BASED NON-CONTACT TRAINING DRILLS

The player continues cardiovascular, strength and balance training, team-based sport-specdific
exarcise, and participates i nnon—cuntal:t footbal activities (eg. throwing, catching, running, and
other position-specific ar testing should be complsted no
later than the end of Phase Four with therasu?ts interpreted as back tobassiine.

FULL FOOTBALL ACTIVITY / CLEARANCE

Upon dearanca by the Club physician for full ity nvolving the player
must be ined by gical Consuitant (INC) to his Club If the
INC concurs with the Club physi that the play hasresolved,he may
participate in his Club's next practics or game.

https://www.nfl.com/playerhealthandsafety/health-and-wellness/player-

care/concussion-protocol-return-to-participation-protocol

IQVIA


https://www.nfl.com/playerhealthandsafety/health-and-wellness/player-care/concussion-protocol-return-to-participation-protocol
https://www.nfl.com/playerhealthandsafety/health-and-wellness/player-care/concussion-protocol-return-to-participation-protocol

Overall, concussions up 14%* (+26 vs. 2021)
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[ Note: There were no preseason games played in 2020. The NFL season structure changed in 2021 to include 3 preseason games and 17 ]
reqular season games. Prior to 2021, the NFL season included 4 preseason games and 16 reqular season games.

*Across preseason and regular season games and practices = | QV | /-\



Number of Regular Season
Game Concussions

Parallel Efforts: Diagnose, Report, and Reduce Concussions

Regular Season Game Concussions; 2015-20222  change from 17-week
to 18-week season?®

1
1
200 |
183 179 i
180 |
2015-2017 expected range* |
160 |
1
140 136 |
2 : 126
+ 1
120 2018-2022 expected range* !
|
1
+ Medical timeout * Concussion + Addition ofon- + Mandatory pre- + Real-time game <+ VTMLstrained <« Emphasison .
(ATC Spotters) evaluation of any field medical game medical concussion data as UNCs UNC/ATC/VTML
+ Mandatory UNC neck injury tent mtgs alerts to CMO integration and
involvement * Additional ATC * Launch of pre- increased training
« Launch of NFL Spotter at each season UNC
EMR game training :
. . o * Prohibition of * Prohibition of * Emphasis on * Emphasis on use *
° Launch of in- Add|t|0na| IVRS fh I t I
. tech on each helmets - legacy helmets — use of helmet orhelmet rules,
?eason 2yd|ts sideline exemptions mandatory rules especially to
or reporting - Player and coach « Updated kickoff « Elimination of « Expansion of opponent’s lower
education to rules all blindside defenseless body
increase p|ayer- * Use of helmet rule blocks player
protection

self-reporting

aThe NFL season structure changed in 2021 to include 17 regular season games instead of 16 regular season games in prior years. The 2022 week 17 Bills vs Bengals canceled game was counted as 0.15 games

after taking into account the number of minutes and plays played relative to a typical game for these Clubs. P
* Expected ranges based on regular season game concussion rates within the years defined. Ranges were calculated using log-Poisson regression with generalized estimating equations to account for within-Club <
correlations in observed injury rates.

149

Update to
concussion
protocol to include
Ataxia

Emphasis on use
of helmet rules,
specifically contact
with helmet to
opponent

ZIQVIA



UNC Concussion Evaluations

2018-2021; Preseason and regular season games

Preseason
500 - Y 500 Regular Season e

@ Evaluations per Game 418

A Concussion per Game .
— 400 - -2 @ 400 - -2
=2 o - <)
0 o 17 2 £ <
S o 16 E s 1.6 E
% 300 - - 153 8 300 - 1.5 - 15 =
3 £ © 1.4 2
S o 13 s o 1.3 <
s 5 % p
S g 5 3
g 200 -1 2 _g 200 - -1 @
£ e 3 <
2 A 0.75 z

104 110
100 - 0.52 A 046 05 100 - 5 53 5 26~ 05
61
0 T T T [ 0 0 T T T 0
2018 2019 2020 2021 2018 2019 2020 2021
reports reports reports reports reports reports reports

a All UNC evaluations, including those that are stinger-associated, or occurred during Hall of Fame and international games. UNC reports were cleaned for data analysis, including removal of potential
duplicate report submissions, or documentation of no UNC evaluation.
b The 2020 Preseason was markedly different than other years. There were no preseason games, and all practices occurred during Training Camp

CONFIDENTIAL

UNCs evaluate between
3 - 4 players to diagnose 1
concussion

=IQVIA :



>40% of Evaluations of Concussed Players Triggered by Self-Report

2019-2021; Regular season games; UNC evaluations® resulting in a concussion

2019 Regular Season Evals Resulting in a Concussion (N=113) 2021 Regular Season Evals Resulting in a Concussion (N=106)

Player Self-

Team, League, or Report Only
Medical Staff

(No Self-Report)

2020 Regular Season Evals Resulting in a Concussion (N=108) - Self. R t
ayer Self- Repo

+ League, Team, or
Medical Staff

In 2021, 30% of regular season evaluations that
resulted in a confirmed concussion
were triggered only by a player self-reporting
symptoms.

2 Includes any evaluation in which ‘self-reported symptoms’ is indicated as a trigger for a UNC evaluation; confirmation of concussion diagnosis according to NFL EMR.

10



>40% of Evaluations of Concussed Players Triggered by Self-Report

2018-2021; Preseason and regular season games; UNC evaluations® resulting in a concussion

Preseason Regular Season
100% 100%
90% 90%
80% 80%
70% 70%
60% 60%
No self-report
50% 50% m Unknown
m Player self-report + Other trigger
40% 40%
m Player self-report only
30% 30%
20% 11% 20%
26%
10% . 10%
13%
0% 0%
2018 2019 2020 P 2021 2018 2019 2020 2021
n=27 n=45 n=18 n=104 n=113 n=108 n=106
a Includes any evaluation in which ‘self-reported symptoms’ is indicated as a trigger for a UNC evaluation; confirmation of concussion diagnosis according to NFL EMR. .
bThere were no preseason games in 2020. -—E‘ I Q v I /_\ 11

CONFIDENTIAL



UNC Concussion Evaluation OQutcomes

2018-2021; Preseason and regular season games

2020°

Evaluation
Outcome? Pre Reg | Pre Reg Pre Reg Pre  Reg
N=104 N=418 | N=110 N=375 | ., N=359 | N=61  N=366
UNC report evals®  evals evals evals - evals evals evals
25 98 43 106 107 17 97
Conc 24%)  (23%)  Go%  (28%) - (30%) 5%) (27%) In 2021, 8 players were cleared
(0] (o] (o] (o] (o] (o] (o]
feml‘)’fdd to returnd but were later
omEas vocone | L 1 2 10 ) 4 0 7 diagnosed with a concussion.
(1%)  (<1%)  (2%) (3%) (1%) (0%) (2%)
Conc 2 6 1 7 i 1 0 8
Cleared to (2%)P (1%) (1%) (2%) (<1%) (0%) (2%)
Return® 76 312 63 250 245 43 252
No Conc -
(73%)  (75%)  (57%)  (67%) (68%) (70%) (69%)

a Evaluation outcome (removed vs. cleared to return) was derived based on information entered in the Comments field, in cases where discrepant information

was entered into the UNC report.

b The 2020 Preseason was markedly different than other years. There were no preseason games, and all practices occurred during Training Camp

¢ 1 player was evaluated twice during the same game and was cleared to return by the UNC from both evaluations. A concussion was subsequently diagnosed
for this player, according to the EMR

d Removed from play for suspected concussion; not removed from play for other injuries.
e In cases where players were evaluated twice during the same game, a diagnosed concussion in the NFL EMR was manually linked to the second of the 2 UNC

evaluations. This method may result in underestimation of players cleared to return who were diagnosed with concussion in the EMR (2018: PS n=2 players, 1
with dx conc, RS n=5 players, 5 with dx conc; 2019: PS n=2 players, 2 with dx conc, RS n=6 players, 5 with dx conc; 2020: RS n=5 players, 4 with dx conc; 2021:
PS n=3 players, 2 with dx conc, RS n=5 players, 1 with dx conc).

CONFIDENTIAL



Can we reduce the incidence
and severity of ALL head
impacts in football?




Risk reduction strategies

 Equipment
+ style of play/rules
- training and teaching

 Supervision and medical
support



HEAD IMPACT IN SPORTS

* Intentional — rules, culture
e Challenge of judging intent
* Look for outcome that carries high risk of serious injury

* Inadvertent — common to all sports
* Player strikes head on ground
* Unplanned collision between 2 players

 Avoidable

* Technique dependent
* Role of coaching
» Effectivess

* Rules may also inform



HEAD IMPACT REDUCTION

* Volume
* How many times the head is contacted
* Games AND practices
* Possible cumulative effect
* Blocking AND tackling

* Intensity
* Decrease the force transmitted to the brain for any impact that does occur
* Role of equipment - innovation

* Density
* How many impacts in a given period of time
* More research needed
* Game and practice schedule
* Real time monitoring



Peak Angular Acceleration (kradlsz)

» Offensive Line Im

O All positions

® OL
B ® DL
o
o o]
° ¢ o
] ' |
¢ o® o oo NOCSAE Certification
9 % °. . Helmet Pass Threshold
4 o °
(o]
B0° o

10

20

Peak Linear Acceleration (g)

30

40

50

60

17

pact — Sensor and Video




Helmet Impact Detection — Data Source for Exposures




oL

B Game Concussions (2015-2020)(n=1170)

W Practice Concussions (2015-2020)(n=260)

CcB WR LB TE S

DL RB

19



Example Team: Rush/Pass OL and DL Helmet Impacts

|

Team

i

o
o

Il

0.2 0.4 0.6
Impacts Per Player-Play

|

Team A:

Ranks 11th lowest in
number of OL head
impacts

Ranks 9" highest in
number of DL head
impacts

0.8

o
o

0.2 0.4
Impacts Per Player-Play

o

|

m O S S S S RS S S S B S S S S

|

0.8



Player Specific Helmet Impact Data

2022: Guards, Rush Plays

1_

o
o
1

o
D
I

Player A

Helmet Impacts per Play
o
~

" Player C
Player B ®

o
N
1




3D kinematic study of blocking techniques Mobile blocks

Head Impact
Frequency

and Head
injury risk




/ “Hands First”

Hands or shoulder initiate contact before helmet

23



* Test eccentric (small overlap) impacts
* Two helmet Models (SpeedFlex Precision, Vengeance Z10 LTD)

Test Condition #1 (5cm eccentric)
Ram Front to Dummy Front Oblique

Add-on Conditions
* Nocapvs. Cap
* (Capvs. No Cap
* Nocap vs. Cap
* Capvs. Cap

Test Condition #2 (10 cm eccentric)
Ram Front to Dummy Rear Eccentric

Test Condition #3
Ram Front to Dummy Side Upper
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-Guardia n.gggg; Reduced Preseason Practice

‘ R AN SN N 1 SN LN N

Preseason Practice Concussions
Guardian Cap Mandated Period Helmet Impact Locations

for Concussions During Mandated Period

M 3-year ave

m 2022
-52%

Not Covered Covered By
by Cap Cap

Defensive  Linebacker  Offensive Tight End  All Mandated
Lineman Lineman Positions

Average 16% reduction in impact severity when wearing Guardian Cap vs. No Guardian Cap
(matched cohort n=13)

26



Expanding Guaradian Cap Mandate

2022

52% reduction in concussion
among players for preseason
mandated period

2023

What: updated Guardian Cap NXT 1.8

Who: OL, TE, DL, LB, RB, FB

When:

18 teams and >150 players
wore during regular season

* All helmeted preseason activities

 All contact practices: regular and
post-season



NFL-NFLPA HELMET TESTING
AND ON-FIELD PERFORMANCE D S

2021 HELMET ANNUALLY CODRDINATE EXTENSIVE

LABORATORY RESEARCH TO EVALUATE

LABORATORY TESTING WHICH HELMETS BEST REDUCE HEAD

IMPACT SEVERITY. THE RESULTS OF
PERFURM AN[:E RESULTS THOSE TESTS, WHICH ARE GENERALLY
SUPPORTED BY ON-FIELD PERFORMANCE,
ARE SET FORTH ON THIS POSTER.
VICIS ZEROZ-R MATRIX™™ . The heimet models are listed in order
| viciszemozmTRenceer ] of thelr perfa J
bar repr )
[ vicszemozm~ [} ol
-
=
ing. Performance
Il“.l.l SpeedFlex Diamond (R41175) ‘ varia e D helimet fit
| Xoninshadowxx B retention, temperature-dependence,
1 hiseirrtithoriems baiz

addressed in these rankings.

severity measures in

»

All helmets in green are
recommended for use t

players. 8a

Schutt F7 UR1 (208300)

Riddell SpeedFlox (R41198)
Schutt F7 VTD 11 (208801)

grouping analys s in the
Top-Performing group have been
further distinguished into two green
categories. The dark green group
represents those that performed
similarly 1o the top-ranked helmets
from the 2 testing, while the light
green group performed better o
similar to the lowest ranked dark
green heimet from the 2020 poster
Helmets with poorer lat y
performance were placed in the
yellow (not recommended) or red
(prohibited) groups. Players may wear
helmets that are: (1) certified based
on the standards established by
NOCSAE (National Ope: Q9
Committee for Athletic Equipment);
(2) less than 10 years old; and (3) not
prohibited pursuant 1o the NFL and
NFLPA t Helmet Laboratory
Testing p

2099

Schutt Alr XP Pro Qi1 LTD (788600)
Riddell Speed (R41190)

®a®

BETTER LABORATORY PERFORMANCE

[
=

H

Cacmaen |

Riddell Foundation (R41179)
Riddell Speed Icon (R41197)
£ 1 CI < Lcon (R411S

3

R g

gram

The laboratory test conditions
represent potentially concussive
head impacts In the NFL. The results
of this study should not be
extrapolated to collegiate, high
school, or youth football.

e
By

NO HELMET SYSTEM CAN COMPLETELY PROTECT AGAINST SERIOUS BRAIN AND/OR NECK INJURIES A PLAYER MIGHT SUSTAIN WHILE PARTIOPATING IN FOOTBALL

NEWLY
PROHIBITED

Laboratory Helmet Performance

PLAYER . . . .
HEALTH Each circle represents a helmet model (size of circle represents # plays in helmet)

&§ SAFETY



QB POSITION-SPECIFIC HELMET

» Improved performance (18%)
in the QB-specific helmet test
compared to standard version
of the ZERO2

VICIS ZERO2 MATRIX QB

Weighted Difference MATRIX QB vs. MATRIX
60%

51%
50% 4%
= 40% T
C
% 30%
3 20% 18%
£ 10% sl
Tuned liner stiffness to ° o0 0
perform better in L0% >% CH2G DHZG  RH2G
= 0 - , M- m d
helmet-to-ground 0% 1-12% -10% 9L @?L %

Impacts C OF SU FMS FMCO CH2G DH2G RH2G HPS

Location
29



Use-of-Helmet Rule (2018)

15 YARDS and

"l\rwl)[," r)\/\’,.vl,\
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Guardian Cap Requirement Sees Meaningful
Results

Behind-the-Scenes on Game Day:
The 60-Minute Meeting

The NFLs efforts to foster innovation to enhance player safety was on display this summer
attraining camp when, for the first time, offensive linemen, defensive linemen, tight ends,
and linebackers were required to wear the Guardian Cap in practices until the second

As athletes across the country are preparing to take the field for the upcoming season,
it's important that medical personnel, coaches and staff are getting ready, too.

<
0“.(».9

SO>S

preseason game.

®,

For the NFL, the 60-Minute Medical Meeting is a crucial piece of game day preparations.
Taking place at the stadium one hour before kickoff at every game throughout the NFL
season, the meeting is an essential checkpoint to ensure officials, team medical staff,
and gameday medical personnel are aware of all in-game player health and safety
procedures and resources.

Based on laboratory research conducted by NFL engineering consultants and shared with
experts representing the NFLPA, we were aware that the Guardian Cap had the potential to
reduce the severity of head impacts. The lab results showed that if both players in a head-to-

80

XD

head impact were wearing the Guardian Cap, that the forces could be reduced by more than

-0

20% compared to the same impact without it.

o=
XX

Early results from this preseason demonstrate that the Guardian Cap is making a meaningful
difference for players’ health and safety. The position groups required to wear Guardian Cap
during the mandated period in the preseason saw a reduction of more than 50% in
concussions versus a previous three-year average.

@B

The following video is a training tool for participants in the meeting. It provides an
overview of what is discussed during the 60-Minute Medical Meeting and shows how the
meeting helps prepare medical staff and gameday personnel to be responsive to any
player health and safety needs that may arise during the game.

Q

PR

=<4

XXX

/ O— O
A

4,

XD

PLAYER
HEALTH
& SAFETY

60-MINUTE MEDICAL MEETING

OVERVIEW

.
o e,

=

0

R

et Milerwkes up with QGNF E bl
::0: There was a 50+% reduction in concussions for |
m}] players required to wear Guardian Cap in Prwn__.

Jeff Miller, NFL Executive Vice President overseeing Player Health & Safety,
discusses Guardian Cap Results on Good Morning Football

9,
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As the video details, the meeting is a short but important component of each game day.
It includes dedicated time introducing key staff to one another, reviewing logistics,
assigning roles, and running through emergency action plan procedures. These sessions
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/NFL Player Health & Safety



