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National Hockey League:
1.8/1000 player hours

Benson et al (2011)

U13 Body Checking League:
1.47/1000 player hours

Emery et al (2010)

Public Health Concern!

Concussion Rates in Ice Hockey: Professional vs. Youth
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No Body Checking

JAMA Emery et al 2010

Body Checking Policy in Under-13 (ages 11-12)



Paul Carson - VP Hockey Development (Hockey Canada)

Research and Community Engagement



Research and Community Engagement

Research Informs Body Checking Policy Changes



Research and Community Engagement

Research Informs Body Checking Policy Changes



Concussion rates decreased by:

• Under-13 (ages 11-12) ➔ 64% reduction
• IRR= 0.36 (95% CI: 0.22-0.58)

BJSM Emery et al. 2019

• Under-15 (ages 13-14) ➔ 40% reduction
• IRR=0.60 (95% CI: 0.31-1.18)

BJSM Emery et al. 2022

• Under-18 (ages 15-17) ➔ 51% reduction
• IRR=0.49 (95% CI: 0.26-0.89)

BJSM Black et al. 2016

Evaluation of BC Policy Changes



IRRs based on mul=ple mul=level Poisson regression;
Offset for exposure hours and adjusted for covariates (year of play, level of play, player weight, previous injury/concussion, and posi9on), and
random effects at a team level.

Unintended Consequences of BC Policy Changes
Under-15
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Under-18

CMAJ Eliason et al. 2022

IRR = 1.71 (95% CI; 0.85 – 3.44)

BJSM Eliason et al. 2022

IRR 1 = 0.79 (95% CI; 0.51 – 1.22)

IRR 2 = 0.51 (95% CI; 0.28 – 0.94)



Rule 6.5: Penalizes any player 
head contact either 
intentional or unintentional

Aimed to reduce the risk of 
concussion in Canadian youth 
ice hockey

“Zero Tolerance for Head Contact”



Reasons for Rate?
Media attention
Greater reporting 
Referral bias
Not evidence-informed

IRR = 1.85

(1.20-2.86)

IRR = 4.12
(2.00-8.50)

IRR = 2.48
(1.17-5.24)

IRR = 7.91
(3.13-19.94)

“Zero Tolerance for Head Contact” 
Concussion Rates

AJSM Krolikowski et al., 2017

Under-13 
Concussion

Under-13
Concussion

>10 days 
4me-loss

Under-15 
Concussion

Under-15
Concussion

>10 days 
4me-loss



AJSM Williamson et al., 2021

HC incidence and enforcement did not differ with policy implementa2on

“Zero Tolerance for Head Contact”
Head Contacts



Referee Assessment of HC Penalties

CJSM Williamson et al., 2023

In-game factors may be a primary limita2on for referee HC enforcement



Equipment: Mouth Guard Use

OR=0.36 (95% CI 0.17 - 0.73) 64% lower odds of concussion

Off the shelf mouthguards: OR=0.31 (95% CI: 0.14 - 0.65)

DenEst Custom fit mouthguards: OR=0.51 (95% CI: 0.22 - 1.10)

BJSM Chisholm et al69% 2019

49%

BJSM Kolstad et al 
2023

39%

27%

IRR=0.66 (95% CI 0.51-0.86) 34% lower rate of concussion
Off the shelf mouthguards: IRR=0.61 (95% CI: 0.46-0.81)
DenEst Custom fit mouthguards: OR=0.73 (95% CI: 0.54-0.99)



12 comprehensive criteria assessing:
Helmet mobility | Helmet posiUon 

Chin strap fit | Facemask fit

Declan Pa )on Alex Gamble

PaNon D et al 2019; Gamble et al., 2020

Helmet Fit



IOC Consensus on the Developing Youth Athlete
Bergeron et al 2015, Emery et al 2015

30-70% lower injury and lower extremity injury rates with NMT warm-ups in youth sport

Neuromuscular Warm-up

Aerobic

-running

-bounding

-lateral shuffles

Strength

-eccentric hamstring

-quadriceps, calf

-hip and trunk

Agility/Technical/CoordinaEon

- sport-specific jump & landing

-zigzag 

Partner drills

Balance

-running

-bounding

-lateral shuffles

Concussion-specific

-sensory motor

-neck control and 
endurance



IOC Consensus on the Developing Youth Athlete
Bergeron et al 2015, Emery et al 2015

Neuromuscular Warm-up

Aerobic Strength 

entric hamstring 

uadriceps, calf 

hip and trunk

-runni

-boundi

-lateral sh

Agility/Technical/

- sport-specific ju

CoordinaEon Balance

-running

rtner drills -lateral shuffles

ng -ecc

ng -q

uffles Concussion-specific -
-sensory motor

-neck control and
endurance

72% injuries (3x per week)

59% concussion (3x per week)

mp & landing

-zigzag -bounding

Pa NMT currently being evaluated in youth ice hockey!

30-70% lower injury and lower extremity injury rates with NMT warm-ups in youth sport
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