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 Live closed captioning is available through Federal Relay 

Conference Captioning (see the “Closed Captioning” box) 
 

 Webinar audio is not provided through Adobe Connect or 

Defense Connect Online 

- Dial: CONUS 888-455-0936; International 773-799-3736 Use 

participant pass code: 1825070 

 Question-and-answer (Q&A) session 

- Submit questions via the Q&A box  
 

 

 



Resources Available for Download 
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Today’s presentation and resources are available for 

download in the “Files” box on the screen, or visit 

dvbic.dcoe.mil/online-education 

 

 
  

 



Continuing Education Details 

 DCoE’s awarding of continuing education (CE) credit is limited in 

scope to health care providers who actively provide psychological 

health and traumatic brain injury care to active-duty U.S. service 

members, reservists, National Guardsmen, military veterans 

and/or their families. 
 

 The authority for training of contractors is at the discretion of the 

chief contracting official.  
‒ Currently, only those contractors with scope of work or with 

commensurate contract language are permitted in this training. 
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http://dcoe.health.mil/Libraries/Documents/DCoE_Accreditation_CEU.pdf


 

Continuing Education Accreditation 

 
 This continuing education activity is provided through 

collaboration between DCoE and Professional Education 

Services Group (PESG).   
 

 Credit Designations include: 

‒ 1.5 AMA PRA Category 1 credits 

‒ 1.5 ACCME Non Physician CME credits  

‒ 1.5 ANCC nursing contact hours 

‒ 1.5 APA Division 22 contact hours 

‒ 1.5 CRCC clock hours 

‒ 0.15 ASHA  Intermediate level, Professional area 

‒ 1.5 CCM clock hours  

‒ 1.5 AANP contact hours 

‒ 1.5 AAPA Category 1 CME credit 
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Continuing Education Accreditation 

 
Physicians 

This activity has been planned and implemented in accordance with the essential Areas and Policies of the Accreditation 

Council for Continuing Medical Education (ACCME). Professional Education Services Group is accredited by the 

ACCME as a provider of continuing medical education for physicians. This activity has been approved for a maximum of 

1.5 hours of AMA PRA Category 1 Credits TM.  Physicians should only claim credit to the extent of their participation. 

  

Psychologists 

This activity is approved for up to 1.5 hours of continuing education.  APA Division 22 (Rehabilitation Psychology) is 

approved by the American Psychological Association to sponsor continuing education for psychologists. APA Division 22 

maintains responsibility for this program and its content.  

             

Nurses 

Nurse CE is provided for this program through collaboration between DCOE and Professional Education Services Group 

(PESG). Professional Education Services Group is accredited as a provider of continuing nursing education by the 

American Nurses Credentialing Center’s Commission on Accreditation. This activity provides a maximum of 1.5 contact 

hours of nurse CE credit. 

  

Occupational Therapists 

(ACCME Non Physician CME Credit) For the purpose of recertification, The National Board for Certification in 

Occupational Therapy (NBCOT) accepts certificates of participation for educational activities certified for AMA PRA 

Category 1 Credit TM from organizations accredited by ACCME. Occupational Therapists may receive a maximum of 1.5 

hours for completing this live program.  

 

Physical Therapists 

Physical Therapists will be provided a certificate of participation for educational activities certified for AMA PRA Category 

1 Credit TM.  Physical Therapists may receive a maximum of 1.5 hours for completing this live program.1.5 
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Continuing Education Accreditation 

 
Rehabilitation Counselors 

The Commission on Rehabilitation Counselor Certification (CRCC) has pre-approved this activity for 1.5 clock hours of 

continuing education credit. 

 

.Speech-Language Professionals 

This activity is approved for up to 0.15 ASHA CEUs (Intermediate level, Professional area) 

 

Case Managers 

This program has been pre-approved by The Commission for Case Manager Certification to provide continuing education 

credit to CCM® board certified case managers. The course is approved for up to 1.5 clock hours. PESG will also make 

available a General Participation Certificate to all other attendees completing the program evaluation. 

   

Nurse Practitioners 

Professional Education Services Group is accredited by the American Academy of Nurse Practitioners as an approved 

provider of nurse practitioner continuing education.  Provider number: 031105.  This course if offered for 1.5 contact hours 

(which includes 0 hours of pharmacology). 

  

Physician Assistants 

This Program has been reviewed and is approved for a maximum of 1.5 hours of AAPA Category 1 CME credit by the 

Physician Assistant Review Panel.  Physician Assistants should claim only those hours actually spent participating in the 

CME activity. This Program has been planned in accordance with AAPA’s CME Standards for Live Programs and for 

Commercial Support of Live Programs. 

  

Other Professionals: 

Other professionals participating in this activity may obtain a General Participation Certificate indicating participation and 

the number of hours of continuing education credit. 
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Questions and Chat 

 Throughout the webinar, you are welcome to submit technical 

or content-related questions via the Q&A pod located on the 

screen. Please do not submit technical or content-related 

questions via the chat pod. 
 

 The Q&A pod is monitored during the webinar; questions will 

be forwarded to presenters for response during the Q&A 

session. 
 

 Participants may chat with one another during the webinar 

using the chat pod.   
 

 The chat function will remain open 10 minutes after the 

conclusion of the webinar. 
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Summary and Learning Objectives 

Nearly four million Americans are affected by sport or recreational traumatic brain 

injuries annually. Winter sports (e.g., ice hockey, skiing, sledding) are often fast-

paced, high-velocity activities that can lead to serious injury including concussion, 

or mild traumatic brain injury. Surprisingly, head injuries in winter sports have not 

been studied as frequently as those in football or soccer. The most studied winter 

sport is ice hockey. This webinar will provide an overview of winter sports injury 

with an emphasis on ice hockey research designed to understand injury 

mechanisms, dispel concussion myths, and present novel opportunities for 

preventing injury. 

 

At the conclusion of this webinar, participants will be able to: 
 Discuss the epidemiology of winter sports concussion with a primary emphasis on ice hockey 

 Articulate the effectiveness of prevention interventions including education, protective gear, and 

rule changes in organized sports 

 Employ educational resources to reduce the risk, incidence, severity and consequences of 

concussion in ice hockey 
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Jason P. Mihalik, Ph.D., CAT(C), ATC 

 

Jason P. Mihalik, Ph.D. CAT(C), ATC 

 Assistant professor in the Department of 

Exercise and Sport Science and co-director of 

the Matthew A. Gfeller Sport-Related Traumatic 

Brain Injury Research Center at The University 

of North Carolina at Chapel Hill 

 Research interests include: 
 Biomechanics of head trauma  

 Common pathways to managing head trauma from the 

sideline through the emergency department  

 Potential for concussion rehabilitation in virtual reality 

environments 

 Education: 
̶ Ph.D., Interdisciplinary Curriculum in Human 

Movement Science, The University of North Carolina 

at Chapel Hill 

̶ M.S., Sports Medicine, University of Pittsburgh  
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Erin B. Wasserman, Ph.D. 

  

 

Erin B. Wasserman, Ph.D. 

  

 Postdoctoral research fellow in the Department 

of Exercise and Sport Science at The University 

of North Carolina at Chapel Hill 

 Research interests include: 
 Prevention and management of concussion 

 Identification of demographic, clinical and 

biomechanical risk factors of concussion and poor 

outcome following injury 

 Education: 
̶ Ph.D., Epidemiology, University of Rochester School of 

Medicine and Dentistry 

 

11 



Concussion and Winter Sports 
 
 

Jason P. Mihalik, PhD, CAT(C), ATC 
Co-Director, Matthew Gfeller Center      @jmihalik79 

 

Erin B. Wasserman, PhD 
Postdoctoral Research Fellow, Matthew Gfeller Center @ebwasserman 



Disclosures – Dr. Mihalik 

13 

 The views expressed herein are those of the 

presenter and do not reflect the official policy of 

the Department of the Army, Department of 

Defense, or DVBIC.  

 

 The presenter does not intend to discuss the 

off-label/investigative (unapproved) use of 

commercial products or devices. 

 

 The presenter is the chief science officer for 

Senaptec LLC and is the co-author of the  

Concussion Recognition and Response App. 
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commercial products or devices. 

 

 The presenter has no relevant financial 
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Brain injury: a major public health concern 

50,000  
Deaths 

235,000 
Hospitalizations 

1,111,000 
Emergency Department Visits 

??? Receiving Other Medical Care or No Care 

(Langlois, Rutland-Brown, & Thomas, 2004) 17 



Source: Google Images 



Sport concussion evidence 

PubMed search string “sport concussion” on 02/04/16 
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TBI: A multifaceted condition 

Traumatic
Brain 
Injury 

 
Cognition 

Concussion 
history 

Postural stability 

Mechanism

of 

injury 

 

Physical exam 

Symptomatology 

Knowledge,
Attitudes, 
Behaviors 

 

Treatment 



Winter Sports Head Injuries 
Sport Incidence 

Alpine Skiing 3.5 per 100 athletes per season   
(Steenstrup, Bere, & Bahr, 2014)  

Downhill Skiing 0.77 – 3.8 / 100,000 Visits 
(Fukuda, Takaba, Saito, & Endo, 2001; Diamond, Gale, & Denkhaus, 2001)  

Freestyle Skiing 5.7 per 100 athletes per season 
(Steenstrup, Bere, & Bahr, 2014)  

Snowboarding Amateur: 6.5/ 100,000 visits  

(Nakaguchi, Fujimaki, Ueki, Takahashi, Yoshida, & Kirino, 1999) 

Professional: 5.0  per 100 athletes per season  
(Steenstrup, Bere, & Bahr, 2014)  

Snowmobiling 13-34% of all injuries are head injuries 
(Chaze & McDonald, 2008)  

Sledding 13% of all sledding injuries are head injuries 
(Chaze & McDonald, 2008)  

Luge 5.2% of all luge injuries are head injuries 
(Cummings, Shurland, Prodoehl, Moody, & Sherk, 1997) 

2.5% of all luge injuries were concussions  

(Cummings, Shurland, Prodoehl, Moody, & Sherk, 1997) 

Ice Skating 13.3% of ice skating injuries (under age 18)  

(Knox, Comstock, McGeehan, & Smith, 2006) 

Sochi Winter Olympics 11 concussions among 2,780 athletes (0.4%) 
2.8% of all injuries  (Soligard et al., 2015) 



Concussion in Ice Hockey 
Level Incidence Proportion of all injuries 

Youth 

Male 

Ages 11-12 0.4-1.5 per 1,000 player-hours 
(Emery et al., 2010)  28-35%  (Emery et al., 2010) 

Ages 13-14 0.8-0.9 per 1,000 player-hours (Emery et al., 2010) 10% (Emery, Kang, Schneider, & Meeuwisse, 2011) 

Female 

Ages 9-17 0.3 per 1,000 player-hours   
(Decloe, Meeuwisse, Hagel & Emery, 2014)  

15.1% (Decloe, Meeuwisse, Hagel, & Emery, 2014) 

High School 

Male 5.4 per 10,000 athletic exposures (AEs) 
(Marar, McIlvain, Fields, & Comstock, 2012) 

No Data Available 

Female No Data Available No Data Available 

College 

Male 7.91 per 10,000 AEs 
(Zuckerman et al., 2015) 8%  

(Agel, Dick, Nelson, Marshall, & Dompier, 2007)  

Female 7.50 per 10,000 AEs  (Zuckerman et al., 2015) 18% (Agel, Dick, Nelson, Marshall, & Dompier, 2007)  

NHL 1.8 per 1,000 player-hours  
(Benson, Meeuwisse, Rizos, Kang, & Burke, 2011) 

14.5 per 10,000 AEs (Wennberg & Tator, 2008)  

No Data Available 



Factors Associated with Concussion in 
Ice Hockey 
• Youth 

– Tournaments vs. Games/Practices (Roberts, Brust, & Leonard, 1999) 

– Concussion rates lower in non-checking Pee Wee leagues  (Emery et al., 2010) 

– BUT rates lower in Bantam leagues in which players had Pee Wee checking 
experience  (Emery, Kang, Schneider, & Meeuwisse, 2011)  

• High School Boys  (Marar, McIlvain, Fields, & Comstock, 2012) 

– Mechanism 
• Player-player contact (45 %) 
• Player-boards/glass contact (29%) 
• Player-ice contact (20%) 

– Activity 
• Being checked (30%) 
• Skating (30%) 
• Chasing loose puck (16%) 



Factors Associated with Concussion in 
Ice Hockey 

• College 
– Men 

• Player contact while checking (24%) 

• Player contact during general play (23%) 

• Player contact while handling puck (9%) 

– Women 
• Player contact during general play (25%) 

• Surface contact during general play (11%) 

• Player contact while defending (8%) 
(Zuckerman et al., 2015) 



 

 

Concussion Outcomes in Ice Hockey 
• High school  (Marar, McIlvain, Fields, & Comstock, 2012)  

– Approx. 55% had symptom resolution with 3 days 

– Nearly 50% returned to play in less than 10 days 

• College (Wasserman, Kerr, Zuckerman, & Covassin, 2016)  

– Men 

• Approx. 25% had symptom resolution within 3 days 

• Approx. 25% returned to play in less than 7 days 

– Women 

• Approx. 25% had symptom resolution within 3 days 

• Approx. 35% returned to play in less than 7 days 

 



Prevention as treatment 



Source: Google Images 













Head Impact Monitoring Systems 

33 Source: Google Images 



Using impact biomechanics to prevent 
TBI in youth ice hockey 
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35 
(Mihalik , Guskiewicz, Jeffries,  
Greenwald, & Marshall, 2008) 
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Med Sci Sport Exer, 2010 37 (Mihalik et al., 2010)  



Injury prevention: Anticipation 
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Injury prevention: Anticipation 
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Pediatrics, 2010 
40 (Mihalik et al., 2010) 



• Athletes must be able to accurately: 

– Identify static and dynamic features 

– Scan and interpret visual information 

– Alternate looking between varying distances 

– Perform efficient eye movements 

– Respond quickly to visual stimuli 
  

 Sensory 
Input 

Anticipation 
Cervical 
Muscle 

Activation 

Head 
Impact 
Severity 
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Sensory Station 

36 
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44 (Asken et al., in press)  



45 (Harpham, Mihalik, Littleton, Frank, & Guskiewicz, 2013) 



46 Source: Google Images 
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48 Source: Google Images 
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Under 14 Boys  vs. Under 14 Boys 

• Pre  Permitted Peewee bodychecking 

• Post  Not permitted Peewee bodychecking 

Era  Mean 95% CI Median 95th %ile 

Pre 21.7 g 21.5 – 21.9 17.3 g 46.7 g 

Post 23.9 g 23.3 – 24.4 19.6 g 51.6 g 

Speaker research 



Boys vs. Girls 

• Boys  Permitted to bodycheck 

• Girls  Not permitted to bodycheck 

Era  Mean 95% CI Median 95th %ile 

Boys 21.7 g 21.6 – 21.9 17.5 g 46.8 g 

Girls 22.0 g 20.9 – 23.0 18.3 g 44.4 g 

Speaker research 



Source: Google Images 46 



Safer Football, Taught From Inside the Helmet 
 

Left: UNC athletic trainer Scott Trulock and Dr. Kevin Guskiewicz talking with Offensive Linemen Alan Pelc.  

Right: Gfeller Center Doctoral Student Kody Campbell providing mentoring for a high school athlete 

By ALAN SCHWARZ      Published: November 5, 2010      New York Times 

CHAPEL HILL, N.C. — Alan Pelc has been taught how to block since his Houston boyhood, how to 

push and pulverize and punish oncoming defenders on the football field. This was different. He was 

learning how not to punish himself. 

 

“Right there,” Dr. Kevin Guskiewicz said, pointing at a presentation screen showing more than a dozen 

arrows pointed straight into the top of a mannequin head. “These are all your recorded hits to the top of 

your helmet against L.S.U. Every time you drop your head. These are the ones we’re concerned about.” 
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Research Grant 1R49CE002479-01 
(CDC/NCIPC ICRC) 
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Imaging the Brain for Chronic Effects 
• Diffusion Tensor Imaging (DTI) 
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Plasma/Serum Biomarkers 



Sensory Station 
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Blast Exposures on All Occupants 

Head 
gauge 

Green <4psi 

Using Blast Gauge readings from operator in back and information about crew 
locations recreation can approximate exposures on other occupants.  

Only Subject 1 and subject in 
passenger seat exposed to >16 psi 

Passenger foot was outside of vehicle 
and exposed to blast pressures 
>500psi 
Driver and gunner had low exposures 

Source: Dr. Jeffrey Rogers, DARPA 62 



More on Blast Exposures 

Head 
gauge 

Green <4psi 

Subject on back left rail of vehicle 
exposure was <16 psi (no red) 
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NCAA DOD 



Source: www.scoopnest.com 
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Matthew Gfeller Center 
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Jason P. Mihalik, PhD, CAT(C), ATC 
Matthew Gfeller Sport-Related TBI Research Center 

jmihalik@email.unc.edu 
919.962.2573 

http://tbicenter.unc.edu 
     @jmihalik79 
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Questions? 

 Submit questions via the 

Q&A box located on the 

screen. 

 

 The Q&A box is monitored 

and questions will be 

forwarded to our 

presenters for response. 

 

 We will respond to as 

many questions as time 

permits. 
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How to Obtain CE Credit 

77 

1. After the webinar, go to URL http://dcoe.cds.pesgce.com 

2. Select the activity: 11 Feb TBI Webinar 

3. This will take you to the log in page. Please enter your e-mail address and password. If 

this is your first time visiting the site, enter a password you would like to use to create 

your account. Select Continue. 

4. Verify, correct, or add your information AND Select your profession(s). 

5. Proceed and complete the activity evaluation 

6. Upon completing the evaluation you can print your CE Certificate.  You may also e-mail 

your CE Certificate. Your CE record will also be stored here for later retrieval. 

7. The website is open for completing your evaluation for 14 days. 

8. After the website has closed, you can come back to the site at any time to print your 

certificate, but you will not be able to add any evaluations. 

 

http://dcoe.cds.pesgce.com/


Webinar Evaluation/Feedback  

We want your feedback! 

 

 Please complete the Interactive Customer Evaluation 

which will open in a new browser window after the 

webinar, or visit:  

 https://ice.disa.mil/index.cfm?fa=card&sp=134218&s

=1019&dep=*DoD&sc=11 

 Or send comments to usarmy.ncr.medcom-usamrmc-

dcoe.mbx.dcoe-monthly@mail.mil 
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Chat and Networking 

 

Chat function will remain open 10 minutes after the 

conclusion of the webinar to permit webinar attendees to 

continue to network with each other. 
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Save the Date 

80 

Next DCoE Traumatic Brain Injury Webinar: 

 

Management of Sleep Disturbances following Concussion 

March 10, 2016 

1-2:30 p.m. (ET) 

 

Next DCoE Psychological Health Webinar: 

 

Literature Review on Resilience in the Military 

  
February 25, 2016 

1-2:30 p.m. (ET) 
 



DCoE Contact Info 

DCoE Outreach Center 

866-966-1020 (toll-free) 

dcoe.mil 

resources@dcoeoutreach.org 
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