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Objectives
1.    Identify factors that influence concussion reporting

2.    Describe common concussion educational programs and the program    
effectiveness (if known)

3.    Implement concussion educational tools presented 

Introduction
• 1.6-3.8 million sport-related concussions occur annually (Langlois et al, 2006)

• Nearly half of concussions go unreported (Llewellyn et al, 2014; Meehan et al, 2013; 

Register-Mihalik et al, 2013; Wallace et al, 2017)

• Mandatory education to improve reporting behavior 
• NCAA
• State legislature

Does this sound familiar?

“If I didn’t have a meet, if the 
season was over, for sure then I 
would say something no matter 

what...” 

“I’d probably finish practice 
unless I was, like, unconscious.”

I will admit, I did have a 
competition that I've been 

training for my whole life… And 
I did kind of ... not really lie, but 
I did say that I was feeling a lot 
better than I actually was at the 
time so that I could get to go to 

[the competition]. 

Weber Rawlins et al, in review

Factors that Influence 
Reporting Behavior
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Proposed Motivations

Serious enough
Removed from 

Athletic 
Participation

Did not know 
symptoms was 

concussions

Did not want to let 
teammates/coaches 

down

McCrea et al, 2004

Theory of Planned Behavior

Intentions

Subjective 
norms

Self-efficacy

Attitudes

Behavior

Ajzen, 1985

• The student-athlete’s belief regarding what 
will happen if they report a concussionAttitudes

• The student-athlete’s belief regarding 
his/her ability to report a concussionSelf-efficacy

• The student-athlete’s belief regarding what 
others expect him/her to do

Subjective 
norms

Ajzen, 1991

Theory of Planned Behavior

Intentions

Subjective 
norms

Self-efficacy

Attitudes

Knowledge

Behavior

Chrisman et al, 2013; Kroshus et al, 2014; Register-
Mihalik et al, 2013; Weber Rawlins, in press

Health Belief Model

Knowledge
Perceived 
benefits 
minus 

barriers

Perceived 
seriousness 

and 
susceptibility

Perceived 
Threat

Cues to 
Action

Behavior

Rosenstock, 1974

• One’s view of how vulnerable they are to a conditionPerceived susceptibility

• Consequences that may result if a condition were sustained 
or contractedPerceived severity

• Positive consequences of a particular actionPerceived benefits 

• Negative consequences of a particular actionPerceived barriers

• Factors that “trigger” a particular actionCues to action

Rosenstock, 1974
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Health Belief Model

Knowledge
Perceived 
benefits 
minus 

barriers

Perceived 
seriousness 

and 
susceptibility

Perceived 
Threat

Cues to 
Action

Behavior

Rosenstock, 1974; Weber Rawlins et al, in review

Intentions

Subjective 
norms

Self-
efficacy

Social identity

Performance 
narrative

Demographic 
variables

Athletic 
identity

Attitudes

Knowledge

Perceived 
pressure from 
stakeholders

Cues to action Perceived 
benefits and 

barriers
Masculinity

Behavior

Stigma 
surrounding 

reporting

Short- and 
long-term 

health 
consequences

Chrisman et al, 2013; Cranmer & LaBelle, 2018; Kroshus et al, 2014; Liniger et al, 2017; Register-Mihalik et al, 2013, 2019; Ruston et al, 2019; Sullivan et al, 2018; Weber Rawlins, in press

Intentions
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Knowledge
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surrounding 
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Chrisman et al, 2013; Cranmer & LaBelle, 2018; Kroshus et al, 2014; Liniger et al, 2017; Register-Mihalik et al, 2013, 2019; Ruston et al, 2019; Sullivan et al, 2018; Weber Rawlins, in press

Educational Interventions

HEADS UP
• The Center for Disease Control and Prevention
• Launched 2003
• Pamphlets, posters, Podcasts, mobile device apps, videos, and online concussion 

education training 
• Coaches, parents, sport officials, athletes, and school personnel (teachers, school nurses, 

school counselors, and other school professionals), and health care providers 
• Available in English and Spanish
• Topics:

• What a concussion is
• “Danger signs”
• Signs and symptoms
• Return-to-learn/activity
• Traumatic brain injuries
• Safety tips
• Prevention
• Action steps following suspected injury
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Heads Up - Effectiveness
• Coaches
• Increased knowledge even 6-months after receiving tool kit (Sarmiento, Mitchko, Klein, 

and Wong, 2010; Covassin, Elbin, & Sarmiento, 2012; Sawyer et al. 2010: Daugherty et al, 2019) 

• Increased seriousness (Sarmiento, Mitchko, Klein, and Wong, 2010; Covassin, Elbin, & Sarmiento, 2012)

• Educate others (Sarmiento, Mitchko, Klein, and Wong, 2010; Covassin, Elbin, & Sarmiento, 2012)

Heads Up - Effectiveness

• Physicians (Chrisman, Schiff, and Rivara, 2011) 

• Knowledge similar among control and intervention
• Intervention group disagreed more frequently that helmets can prevent 

concussions
• Few physicians in intervention group also believed it was safe to RTP next day

Heads Up Football
• USA Football
• Certification program 
• Topics: 
• Concussion recognition
• Heat preparedness and hydration
• Sudden cardiac arrest 
• Equipment fitting
• Proper blocking
• Shoulder tackling techniques 
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Heads Up Football - Effectiveness
• Coaches (Kerr, Kroshus, Lee, Yeargin, and Dompier, 2017) 

• Certification
• Education to stakeholders
• Taught appropriate tackling and blocking techniques

Parachute Concussion Awareness for Players

• 30 interactive slides
• Short videos 

• Topics include: 
• What happens to brain during concussion
• Signs and symptoms
• Rest and recover
• RTP protocol

• Pocket recognition tool

Macartney et al, 2019

Parachute Concussion Awareness for Players -
Effectiveness

• Increased knowledge immediately following presentation

• However attitudes increased over time whether in control or 
Parachute education group

Macartney et al, 2019

ThinkFirst
• National Injury Prevention Foundation
• Implemented nationally in 1986
• Mission “is to prevent brain, spinal cord and other traumatic injuries 

through education, research and advocacy” 
• Safe driving, protective equipment, avoid violence, diving in shallow water, avoid falls

• Presentations developed by physicians for teenagers
• Topics:

• Etiology
• Signs and symptoms
• Removal from play
• Rest
• Prevention

ThinkFirst - Effectiveness

• Overall, effective at increasing knowledge (Gerhardstein, 2007)

• ThinkFirst Canadian Hockey (Cook et al., 2003)
• Effective at increasing knowledge even after three months
• Decrease in cross checking and checking from behind

Concussion Legacy Foundation
• AKA Sports Legacy Institute
• Chris Nowinski, PhD and Robert Cantu, MD
• Launched 2007
• Topics:

• CTE
• Subconcussive impacts
• Brain donation
• Post-concussion syndrome
• Concussion
• Role brain injuries have on athletes’ lives

• Stories of those who have donated brains
• Programs

• Flag Football Under 14
• Team Up Speak Up
• Safer Soccer
• In-person education (presentations)
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SLICE

• Sports Legacy Institute Community Educators (SLICE) program (Bagley et 
al., 2012) 

• Elementary, middle, high school
• Quizzes were administered both pre- and immediately post-

presentation
• Pass rate increased for both males and females after program

Barrow Brainbook

• Barrow Neurological Institute
• Launched 2011
• E-learning module
• Available in Spanish and English
• Arizona
• Every high school student athlete mandated to complete Brainbook and pass 

examination before participation

Barrow Brainbook

• What is a concussion?
• Minimize the risk of a concussion
• Signs and symptoms of a concussion
• What to do if someone gets a concussion
• Quiz

Brain 101: Concussion Playbook

• Oregon Center for Applied Science
• Launched in 2011
• Coaches, educators, parents, teen athletes
• 15-20 minute modules
• Recognize, respond, return, prevent
• Other topics

• Signs and symptoms 
• Staff notification letters
• Return-to-activities
• 504-plans
• Management strategies
• Relationship development with community HCPs

Brainbook and Brain 101 - Effectiveness

• Brain 101 (Glang et al., 2015)  and Brainbook (Conley and Savenye, 2017) 

• Increased concussion knowledge and intentions compared to control group
• Brainbook: 22% vs. 13% intended to take action 

REAP

• Rocky Mountain Youth Sports Medicine Institute
• Implemented 2009
• REAP is a “community-based model for concussion 

management”(McAvoy, 2012) 

• Student-athlete, family, various school personnel, medical personnel 
• Reduce/remove, educate, adjust/accommodate, pace
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REAP - Effectiveness

• REAP (Kirelik & McAvoy, 2016) 

• Case report

Apps

• CDC’s HEADS UP Concussion and Rocket Blades
• Concussion Recognition & Response
• Concussion Ed

Mode of Dissemination

(Caron et al, 2018; Manasse-Cohick et al, 2014; Kurowski et al, 2016; Kroshus et al., 2014, 2015; Bramley et 
al., 2012; McDonald et al, 2016; Cusimano et al, 2014)

Change?

Presentations

Non-specific 
educationPamphlets

Videos

Post-Injury Education

• Education that occurs following injury often over looked component

• Patient, parents, coach, teachers, school counselors, etc. 

• Get Schooled on Concussions

• CDC’s HEADS UP

• Apps
• Concussion Recognition & Response
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Effective?

• Mixed results, but seem mostly effective at increasing concussion 
knowledge

• Knowledge ≠ intentions≠ behavior (Kurowski et al, 2014; Kroshus et al, 2014; 
Register-Mihalik et al, 2013; Craig et al, 2019) 

• Little time between pre- and post-intervention knowledge assessment

• Multiple sources of education (Register-Mihalik et al., 2019)

Policy

Environment

Interpersonal

Individual

• Knowledge
• Self-Efficacy
• Percieved 

benefits 
• Percieved barriers
• ????

• Influence of coaches, 
teammates, sports 
medicine professionals

• Performance narrative
• Cues to action
• Bystander intervention
• ????

• Cultural analysis
• Performance 

narrative
• “Toughness” 

messaging

• Education mandates
• Frequency considerations

Bronfenbrenner, 1979; Kerr et al, 2014; Lininger 
et al, 2019;  Register-Mihalik et al, 2013

Conclusions
• There is a lot we don’t know regarding concussion disclosure as many 

factors influence 

• Still to be determined how these factors can fit into educational 
interventions and effectiveness

• Supplementation information
Michelle L. Weber Rawlins, PhD, ATC

michelleweber@atsu.edu
@RawlinsWeber

• CDC Heads UP: https://www.cdc.gov/headsup/index.html

• CDC Customizable materials: 
https://www.cdc.gov/headsup/resources/custom.html#imagePreview
• USA Football: https://usafootball.com/programs/heads-up-football/
• Think First: https://www.thinkfirst.org/concussion
• Parachute Concussion Awareness: https://parachute.ca/en/

• Concussion Legacy: https://concussionfoundation.org
• Brainbook: https://www.barrowneuro.org/get-to-know-barrow/centers-

programs/concussion-brain-injury-center/barrow-brainbook-login/
• Brain 101: https://orcasinc.com/products/brain-101/
• REAP: https://reapconcussion.com
• Get Schooled on Concussions: 

https://www.getschooledonconcussions.com

https://www.cdc.gov/headsup/resources/custom.html
https://usafootball.com/programs/heads-up-football/
https://www.thinkfirst.org/concussion
https://concussionfoundation.org/
https://www.barrowneuro.org/get-to-know-barrow/centers-programs/concussion-brain-injury-center/barrow-brainbook-login/
https://orcasinc.com/products/brain-101/
https://reapconcussion.com/

