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epidemiology [ep” T-de”’me-ol’o-je]

The science concerned with the study of factors determining
and influencing the frequency and distribution of disease,
injury and other health related events and their causes in a
defined human population for the purpose of establishing
programs to prevent and control their development and
spread.

@JasonCTee 17/02/08



+
Epidemiology of rugby

Injury incidence at different playing levels in rugby union
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Epidemiology of rugby

Injury incidence among team sports
120
Collision sports
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Importance for state of the game

Law modifications

——Match Scrum ASCH

——Match Permanent Scrum ASCI
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Figure 2 Pattern of match-related scrum acute spinal cord injuries
(ASCI) between 2008 and 2012 in South Africa, including permanent
injury trends.

Hendricks et al., BJSM, 2014

B Junior
154 Il Senior

IRR: 1.2 (0.7-2.0)

Average number of serious
injuries per year
3

IRR: 0.6 (0.5-0.8)*

Pre-BokSmart Post-BokSmart
Fig. 2. Average absolutc number of injurics per ycar pre-
BokSmart (2008-2009) and post-BokSmart (2010-2013) in

junior and senior players including incidence rate ratio (IRR)
*Indicates that IRR is significantly different.

Brown et al., Scand ] Med Sci Sports, 2016
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urrent challenges

BASED ON A TRAUE STORY

CONCUSSION
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= Sport Collision Injury Collective
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epidemiology

Classical epidemiology studies

require
m Huge sample sizes (entire .
population) \ ‘
OCHL L
m Significant resources GLvAS BARRNGION.

m Long time spans

m Governing body responsibility
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Injury vs. Performance

League points tally

80 =056
90% CI: -0.80t0 -0.16 ¢
Likely negative
60 T o. o
" ’\\ e
\\ [}
~
o
40 | ° \\\
s e
® L
20 |
0 -

/I i 1 L J
5 4 100 150 200 250 300
Injury burden [days/1000 player h]

Williams et al., BJSM, 2015  @JasonCTee
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Injury vs. performance
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Injury vs. Performance
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* Injury risk management model

Intrinsic:
Participants

—

Epidemiology

Equipment
Environment

Risk factors

l

N

Risk estimation

Fuller et al., BJSM, 2012

Risk evaluation

Extrinsic:
Facilities

~N ¢

Therapeutic
interventions

Risk mitigation

7 A

@JasonCTee

Preventative
interventions
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Risk estimation

Comparison of injury rate of a single professional rugby union team with
population norms
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Targeting interventions

Perhaps the
training
prescription
isn’t right?

Injury Burden
(total days lost) 3056
Injury circumstances
(% total injury burden)
Match 52.7
Training 47.3
Injury Mechanism %
(% total injury burden)
Contact 49.9
Non-Contact 50.1
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The training sweet spot

O Overall
€ Contact
& Non-Contact
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Quintiles (h/week)
Tee, unpublished observations
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s What do players actually have to do in matches?

ORIGINAL RESEARCH

Movement and impact characteristics of South African
professional rugby union players

] C Tee, MSc (Exercise Science); Y Coopoo, DPhil, FACSM

70- 63 55 61 57 53

#

60- B Tight forwards
= " Loose forwards
g 50- Scrumhalves
E Inside backs
= I Outside backs
§ 401
g 7 13 20 12 13
b 301 #  # 2
-% 8 6
o 209
o

10+

0 -

Low intensity High intensity

Fig. 4. Distance covered in high-intensity and low-speed zones by tight forwards, loose forwards,
scrumhalves, inside backs and outside backs. (# and 6 indicate significant difference from tight
forwards and scrumhalves, respectively (p<0.05).)
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How is this reflected in training?

All Players V¥V TEC
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Tee et al., IJSSC, 2016

Error bars represent 85% confidence intsrvals. Greyed aut secion represents rivial
Cifflerences. TEC = Traditonel endurance conditioning, HIIT = high-ntansily inlerval raining,
GBT = game based training and ST = sldlis training. Di are reported relative ©© activity
mo due to differences in duraion of malch and Faining exposuros.
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So how did we do?

Injury Burden
(total days lost) 3056 3647
Injury circumstances
(% total injury burden)
Match 52.7 72.5
Training 47.3 27.5*
Injury Mechanism %
(% total injury burden)
Contact 49.9 71.8
Non-Contact 50.1 28.2*

* indicates significant difference between 2012 and 2013, p <0.05.
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Injuries are complicated
1994

Exposure to
Extrinsic Risk Factors

Flexibility
Intrinsic -
Risk ad p [Susceptible Inciting >
Factors Athlete Event
Previous
Injury
Somatotype
Risk Factors for Injury ’l ‘ Mechanism of Injury >
< (Distant from Outcome) (Proximal to Outcome)

Meeuwisse et. al., Clin ] Sport Med, 1994
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Injuries are complicated

2007

Repeat Participation

Adaptation?
/— Exposure to

Extrinsic Risk Factors
(€., Fquipment
Environment, ctc.)

(eg) Age
’ Injury
?\cunmuxulur

Intrinsic | Control Predisposed Susceptible
Risk Athlete Athlete
Factors

Previoum \ Recovery

Injury Inci

nciting
Event 2 /

Injury |

\ Strength \
N;l;(ccm cry

[ Removed from Pamicipation ]

Risk Factors for Injury Mechanism of Injury
(Distant from Ouicome) (Proximal to OQutcome)

- =I1
Meeuwisse et. al., Clin | Sport Med, 2007
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Injuries are complicated
2016

Repeat participation with modified internal nsk factors based
on fitness and fatigue responses to prescribed workload.

_ X :
[ Previous Injury }: ~ A :
’ !
’ i
(" Modifiable Factors ) I |
(e.g. aerobic capacity ‘ ‘Fitness” :
strength, neuromuscular Positive Training Effects '
Internal _control, tissue resilience) ) ! Rehabilitation /
Risk T | Return-to-play
Factors | 7~ = :
Non-Modifiable Factors ‘Fatigue” 1
(e.g. age, gender, Negative Training Effects /
anatomy) '
\ J -
Application of

Workload

Inciting Event

Exposure to External Risk eq cqmulguvg tissue
Factors = Susceptible Athle overioad, colision, fal
non-contact acute event

€.g. human factors, equipment -

environment No Recovery
Removed from
Participation

Windt and Gabbett, BJSM, 2016
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Predicting injuries 1s near

impossible
Coin toss: '_ § 50%
ECC hamstring
strength in 56%
dynamometer:

FUNCTIONAL MOVEMENT SCREEN

Knee angle
during drop
jump:

60%

@JasonCTee 17/02/08
Bahr (2016); Dorrel et al. (2015)




Injuries are complex and multi-
factorial

One 1ntervention is unlikely to
make a significant difference
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Use every tool in the box!!!
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Risk Assessment
(Estimation and
Evaluation)

\ J . J

N /

Mitigation
strategies

IRIRIN

Injury audit
(Epidemiology)

Correct training prescription
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Complex systems model

A ACL Injury

(emerged pattern)

i

Regularities
(Basketball- ACL Risk Profile)
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Bittencourt et al., BJSM, 2016
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Multi-disciplinary appreach te managing team injury risk

Physiotherapist Sport Scientist
treating injuries through Optimisi
tr I e ng performance
hands on™ modalities through interpretation of
physical performance dato

S&C coach /

sokient | * 2] anr
Prc;c:nb tfo:! of *  Returnto plas g:;g g:::g‘::{;"":;z oy
troining to improve
performance and manegement plans
prevent injury.

*  Aerobic / Anaerobic

conditioning

*  Physiclogical

monitoring

-
-~

-~
+” Technical /
s’
Tactical coaches
Directing technicel and
tocticol troining

Technical .
coaching \

*  Pernadisation

*  Planning training

activities

-

Psychological

monitoring

*  Diagnosis
Treatment/
therapy

octivities

: *  Tactical training
N *  Skills

*  Training load
monitoring

*  Screening
*  Rehabilitation

- o -
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Current research on multi-disciplinary

a roach e0000 02-UK = 09:31 7 94% Wl
PP < Tweet Q

8 Follows you

"

Question: Who should be
responsible for implementing injury
prevention strategies in
professional sport?

Aiden Oakley

@ajoakley

S&C / Fitness Coach 9%
Physio 5%
Dr 0%
All of the above @ 86%

86 votes « Final results 17/02/08
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Current research on multi-disciplinary

approach

SPORTS SCIENCE DEPARTMENT
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England won the 1966 World Cup with n=7 technical and support staff

*n=7 x PhD



Current research on multi-disciplinary

approach
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INVITED BRIEF REVIEW

Two Training-Load Paradoxes: Can We Work Harder and Smarter, Can Physical
Preparation and Medical be Team-Mates?

Authors: Tim J. Gabbett'* Rod Whiteley?

AFFILIATIONS
'Gabbett Performance Solutions, Brisbane, Australia.  2Aspetar Orthopaedic and Sports Medicine

Hospital, Doha, Qatar. *Correspondence to: Dr. Rod Whiteley Aspetar Orthopaedic and Sports Medicine Hospital
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ABSTRACT PDF

We have ohserved thatin professional sporting organisations the staff responsible for physical preparation and medical care
typically practice in relative isolation and display tension in regards their attitudes toward training load prescription (much
more, and much less training respectively). Recent evidence shows that relatively high chronic training loads, when they are
appropriately reached, are associated with reduced injury risk and better performance. Understanding this link between
performance and training loads removes this tension, but requires a better understanding of the relationship between the
acute:chronic workload ratio (ACWR), and it's association with performance and injury. However there remain many
questions to be answered in the area of ACWR, and we are likely at an early stage of our understanding of these parameters
and their inter-relationships. This opinion paper explores these themes and makes recommendations for improving
performance through better synergies within support staff approaches. Further, aspects of the ACWR which remain to be
clarified, the role of shared decision-making, risk:benefit estimation, and clearer accountability are discussed.



Multi-disciplinary appreach te managing team injury risk
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Successes - Screening

PRESEASON FUNCTIONAL MOVEMENT SCREEN

ComMPONENT TEsTS PREDICT SEVERE CONTACT
INJURIES IN PROFESSIONAL RuGBY UNION PLAYERS

Jason C. Teg,! JANNIE F.G. KLINGBIEL,” ROBERT CoOLLINS,”® MIKE I. LAMBERT,* AND
Yoca Cooroo!
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How does FMS predict contact injuries?

Dysfunctional movement pattern

@JasonCTee #FitCon2016



Successes — Tackle injuries

Interventions

m Specific strength program

m Increased exposure to contact skills training
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Successes - Monitoring

Resting heart rate

Injury risk based on change in resting heart rate from baseline Non-contact Injury risk based on reported sleep hours,
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Effectiveness of the multi-
disciplinary approach

80

R
T !
| .

55

wn 3 O*

Injury burden (days/week)

50

2012 2013 2014 2015 2016

@JasonCTee 17/02/08



Effect on performance

Relationship between weekly injury burden and team win

rate in Super Rugby
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Single team 1njury research

PERFORMANCE and ETHICAL MOTIVATIONS
Focused on CONTEXTUAL problems and solutions

Provides information to INFORM large scale
epidemiological studies
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Single team 1njury research

Every team represents a
unique & individual A

COMPLEX system

ACL Injury
(emerged pattern)

Applied injury research
requires an understanding of
how multiple risk factors
interact in an emergent
pattern

Regularities
(Basketball- ACL Risk Profile)

A
H\Hy

ﬂ)—or;/\(gsmoh
:

Neuromusst Ia
capability
Previous LCA
Injuy = Adeceeccseeed

Multi-disciplinary teams are
best equipped to affect
complex systems
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Thank you for your attention!!!

/ Are there any

questions?

o
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