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I am a Preventionist

• I volunteer with ThinkFirst,  Canada’s 
national injury prevention charity

• Started in 1992 and headquartered at the 
Toronto Western Hospital

• 19 chapters across the country, and we 
have a great chapter in Kingston

• Focused on the prevention of brain and 
spinal cord injuries in children and youth



Kingston Chapter of
ThinkFirst

• Dr. Karen Smith- Director

• Laura Smithson-Coordinator



What Does ThinkFirst Do?

• Research into the Causes of Brain and 
Spinal Cord Injury

• Development and delivery of Injury 
prevention programs



How Do Injuries Occur?

• #1 Motor Vehicle Crashes- 50%

• Falls at Home

• Work Related Injuries

• Sports- about 10-15%



What is the leading cause of 
death for Canadians under 45 

years of age ?



INJURY!



How Bad is the Injury Problem?

Injury is an Epidemic!!!

• the overall trauma picture
• the head injury portion of the problem
• the concussion problem in specific 

activities such as work, sports and 
recreation and motor vehicle crashes



The Importance of Brain Injuries

• Half of trauma deaths are due to head 
injuries

• Head injuries account for most cases of 
permanent disability after trauma

Kraus,J.F. Epidemiology of Head Injury. In Head Injuries. 3rd Ed.     
Cooper, P.R. (Ed), 1993



Head Injuries in Sports and 
Recreation

What Piece of the Total Trauma Burden 
Pie is This?

About 10-15% of the Overall Incidence 
and Cost of Brain Injuries are in 
Sports/Recreation.

Younger and more males than brain 
injuries in general



Recent Head Injury Deaths in 
Sports and Recreation

• Hockey-Don Sanderson 

• Skiing- Natasha Richardson
- In Ontario, 13 year old student 

died on a “school ski day”
- two adult skiers died



Catastrophic Injuries in Sports Catastrophic Injuries in Sports 
and Recreation in Ontario in and Recreation in Ontario in 
1986,1989,1992 and 1995 1986,1989,1992 and 1995 --

ThinkFirst StudyThinkFirst Study
Univ of Toronto Press, 2008Univ of Toronto Press, 2008

Catastrophic = death or lifelong Catastrophic = death or lifelong 
disability, or capable of causing disability, or capable of causing 
these e.g. includes all brain and these e.g. includes all brain and 
spinal injuriesspinal injuries

539 per year in Ontario539 per year in Ontario



Top 10 Activities For Catastrophic 
BRAIN Injuries in Ontario over 4 years

1. Bicycling (186)
2. Snowmobiling (97)
3. ATV (36)
4. Tobogganing (31)
5. Playground (27)
6. Skiing (25)
7. Hockey (23)
8. Baseball (23)
9. Boating (15)
10.Skating (13)

(These 10 
Comprise
74.3%)

(ThinkFirst Book, Univ of Toronto Press, 2008)



The number of catastrophic injuries (survivors and fatalities) iThe number of catastrophic injuries (survivors and fatalities) i n the twelven the twelve
groups of sports and recreational activities during  the four stugroups of sports and recreational activities during  the four stu dy yearsdy years

Incidence of Injury in Groups of Sports
(1986, 1989.1992,1995)
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The frequency of the main types of injuries during the four study years



Effects of Brain Injury

• Psychological problems –
Depression, Behaviour Change

• Epilepsy
• Cognitive Deficits
• Loss of Sense of Smell
• Blindness
• Deafness
• Weakness of Arms or Legs
• Death



Types of Brain Injuries
• Concussion
• Bruising or Contusion
• Tearing or Laceration
• Bleeding and Blood Clots-

intracerebral, subdural and 
extradural



Later and Late Traumatic Brain 
Syndromes

• Second Impact Syndrome

• Chronic Traumatic Encephalopathy (CTE)



Brain moves within Skull

Mechanism for Concussion and other Brain Injuries



Head Injuries in Sports and 
Recreation

What Piece of the Injury Pie is It?

About 10-15% of the Overall Incidence 
and Cost of Brain Injuries are in 
Sports/Recreation.

Younger and more males than brain 
injuries in general



INJURY PREVENTIONINJURY PREVENTION

1.1. There is no such thing as an There is no such thing as an ““ accidentaccident ”” ..

2.2. 99% of all injuries are preventable.99% of all injuries are preventable.

3.3. Prevention is the only Prevention is the only cure.cure.



Definition of Concussion

Immediate and Temporary 
Alteration of Mental Functioning 

due to Trauma

(the trauma may not be to the 
head)



Problem. The  Scientific 
Explanation of Concussion

• Unknown
• A genetic predisposition has been 

suspected, but is unproven. If there is a 
genetic predisposition to concussion, then 
screening might be  feasible and desirable



Features of Concussions

1. Mild injury-usually, especially if it’s the 
first, usually with complete recovery

2. Diffuse injury without obvious focal 
neurological deficits in cranial 

nerves, movement or sensation
3. Causes subtle deficits-eg dizziness
4. Closed head injury-skull fractures are 

rare, etc
5. Major cumulative effects from 

repetitive injury



SYMPTOMS AFTER CONCUSSIONSYMPTOMS AFTER CONCUSSION
Early SymptomsEarly Symptoms ONE OR MORE !ONE OR MORE !

–– Amnesia (loss of memory)Amnesia (loss of memory)
–– Loss of ConsciousnessLoss of Consciousness
–– HeadachesHeadaches
–– DizzinessDizziness
–– Nausea Nausea 
–– Poor ConcentrationPoor Concentration
–– Loss of VisionLoss of Vision
–– VomitingVomiting

(Bell Ringer,
Ding,
Seeing stars
=Concussion)



SYMPTOMS AFTER CONCUSSIONSYMPTOMS AFTER CONCUSSION

Later SymptomsLater Symptoms
(Hours-Days)

–– Memory LossMemory Loss

–– FatigueFatigue

–– Blurred VisionBlurred Vision

–– VertigoVertigo

–– Sensitivity to LightSensitivity to Light

–– Ringing in EarsRinging in Ears

–– SleepinessSleepiness

–– InsomniaInsomnia

–– IrritabilityIrritability

–– Personality ChangePersonality Change

–– Double VisionDouble Vision

–– SeizuresSeizures

Post Concussion Syndrome if persists



SYMPTOMS AFTER SYMPTOMS AFTER 
CONCUSSIONCONCUSSION

Late Late Symptoms

Dementia
Depression
Suicide 
Homicide



How to Prevent Injuries?- the 
five E’s

• Engineering

• Education

• Enforcement/Legislation

• Epidemiology

• Evaluation



ThinkFirst Programs

• Professionally developed by multi-disciplinary 
committees including educators, neurosurgeons, 

behavioural psychologists and curriculum 
experts. 

• Available in English and French.

• FREE

• Resources: DVD, education booklets, binders, 

videotapes, exhibits, presentations, website, etc. 



• TD ThinkFirst for Kids – Elementary schools (1998)

• Brain Day – Elementary schools (2005)

• ThinkFirst for Teens – High schools (2003)

• Give-A-Kid-A-Helmet – Community based (2003)

School & Community Based 
Programs



TD ThinkFirst for Kids
• School-based for children in Grades K – 8.

• Provided free of charge to schools across 
Canada.

• Available in both English & French.

• Includes a teachers’ curriculum manual, 
animated video, progressive comics, and 
full colour posters. 

• Delivered by teachers in a classroom 
setting. 

• Volunteers make presentations in school 
assemblies and individual classes to 
reinforce the message.  These increase 
interest levels, and lead more teachers to 
implement the TD-TFFK program within 
their classrooms. 

One teacher called our program 
“the best I’ve ever seen”



Brain Day
• Taught by Neuroscience 

students during Brain 
Awareness Week, a worldwide 
neuroscience outreach program 
of the Society for 
Neuroscience. Brain Day 
combines the educational value 
of Brain Awareness Week with 
an injury prevention message.

• Brain Day consists of four 25-
minute modules focusing on 
anatomy, vision, smell and 
taste and somatosensory 
function for Grades 4-6.

• An injury prevention message 
is included in each module.  

• Implemented through a user 
friendly instruction booklet for 
teachers, and a fun and 
colourful activity guide for 
students. 

• 18,000 students in 2010 !!!!!!!!!!



ThinkFirst for Teens

• Targeted at teens

• The new in-school program 
concentrates on 
concussion.

• Taught by health care 
professional and an injured 
person.



Give-A-Kid-A-Helmet

• This program provides helmets to children from lower 
socio-economic backgrounds. 

• Helmets are distributed directly or by vouchers 
redeemable at retail stores. 

• Each helmet is accompanied by a Helmet Fitting Guide, 
Helmet Fitting Checklist, and a Concussion Card.

• Every child receiving a helmet learns about road safety 
and the importance of brain injury prevention because 
their school implements TD-ThinkFirst for Kids. 

• St. James Town in Toronto- last week, and in Kingston 
last summer



• Smart Hockey with Mike Bossy 
(1988)

• Dive Right (1988)
• Sudden Impact (1992)
• Smart Hockey: More Safety, 

More Fun! (2002)
• Smart Equestrian – Prototype 

(2004)
• Smart Skiing and 

Snowboarding (2005)
• Smart Soccer – Prototype 

(2005)
• Concussion Education and 

Awareness (2004)
• A Little Respect, ThinkFirst 

(2006)
• Smart Hockey Update  (2011)

Sports Safety Programs



• Educates about head and 
spinal injuries. 

• Features star players.
• Targeted at players, coaches, 

referees, trainers, instructors, 
teachers and parents. 

• Proven to be effective by 
evaluative research.

• 50,000 free copies distributed.

Smart Hockey: More 
Safety, More Fun



Sudden Impact

• Diving injury prevention 
program. 

• Real life experiences of 
victims of spinal cord injury. 

• Informs about spinal injuries 
in diving.  

• Targeted towards 
elementary and secondary 
school students.  

• Currently widely used by 
high schools and swimming 
and water safety 
organizations.  

Distributed  by
Canadian Red Cross



• Safety and injury 
prevention messages are 
effectively communicated 
to the riding audience with 
the help of experts.  

Smart Equestrian



• ThinkFirst Canada, ski 
associations, ski resorts, and 
corporations are developing 
an injury prevention program 
for skiing and snowboarding.  

• ThinkFirst is creating the 
educational booklet and 
brochure to accompany the ‘A 
Little Respect, ThinkFirst’
program and is providing 
leadership for the entire 
project. 

A Little Respect: ThinkFirst 



• Includes an educational booklet 
on soccer safety and injury 
prevention strategies.    

• Targeted at athletes, coaches, 
trainers, parents.

Smart Soccer



• Enhances knowledge and awareness of concussion.

• Target audience includes primary care physicians, nurses, coaches, 
trainers, therapists, psychologists, athletes, parents, teachers, media and 
the general public. 

• Documents on concussion are downloadable from the ThinkFirst website . 

• The ‘Concussion Road Show’ , another aspect of this program, consists 
of concussion education clinics delivered across Canada.

• Dr. Karen Johnston, Vice President of ThinkFirst Canada and 
internationally acclaimed concussion expert, is the Coordinator of the 
Concussion Road Show.  

• Physicians present information regarding concussion, and guest speakers 
talk about their personal experience with concussion.  

Concussion Education & 
Awareness Program





Concussion Education & 
Awareness www.thinkfirst.ca



BrainWaves Newsletter

To subscribe, e-mail brainwaves@thinkfirst.ca



Bicycle Helmet Fitting Guide



Helmet Checklist and Concussion Card



Equestrian Checklist and Concussion Card



Violence and Media – Relation 
to Injury Prevention

• Media violence makes our job more 
difficult

• David and Goliath scenario
• Uphill battle
• Competition for “brain time”
• Difficult to compete with the media for 

transmission of impulses to and in the 
brains of children and youth



Violence-Definition

• Rough force in action
• Harmful action or treatment (e.g. “the 

violence of war”)
• Harm or injury
• Legal definitions: the unlawful use of 

physical force to injure or damage persons 
or property; intimidation by threatening use 
of force



Current Major Issues in Sports

• Increased Risk Taking Behaviour

• Increased Incidence of Brain and Spinal Cord 
Injuries in Many Activities e.g. Skiing and 
Snowboarding

• Concussion- New Information about Incidence, 
Definition and Management 

• Repeated Concussions-New Information about 
Long term Damage

• Head Protection- helmet use in more sports

• The Role of the Media in Violence Promotion



Manifestations of Violence in 
the Media

• Glorification of Violence –MMA, Boxing, 
Wrestling

• Repetition of Violent Play on Networks-
Intentional Hits to the Head in Hockey e.g Marty 
Mcsorley hit Donald Brashear on the head with 
his stick, Todd Bertuzzi attacked Steve Moore, 
Don Sanderson punched in head and died

• Sale of Violent Videos e.g. Rock ‘em, Sock ‘em 
Hockey.

• The goons/enforcers of the game –Hockey



Manifestations of Violence in 
the Media

• Gladiatorial Equipment-e.g. helmet shape
• Lack of a ban on fighting in some sports 

e.g. hockey
• Glorification of fighting
• Glorification of the big hits



Long Term Effects of Concussions

• Psychosocial problems – Depression, 
Behaviour Change

• Epilepsy
• Cognitive Deficits, even permanent 

dementia
• ?? Alzheimer’s Disease
• Suicide, homicide





Prevention of Head Injuries in 
Sports/Recreation-Multifaceted

• Coaching-Attitude, Prevention Strategies

• Training
• Refereeing

• Rules Changes  e.g. Hockey- NO HITS TO THE 
HEAD, NO HITS FROM BEHIND

• Equipment – Helmets, Mouthguards

• Graduated Return to Play
• Permanent No Return to Play if not fully 

recovered



CURRENT ISSUES IN SPORTS 
e.g. HOCKEY, SOCCER, 

FOOTBALL
At what age should bodychecking be introduced in 

hockey?
Does early introduction of bodychecking lead to 

an increased incidence of concussion?
At what age should heading the ball be allowed in 

soccer?
Does heading the ball lead to brain atrophy and 

dementia?
Do repeated concussions in football lead to 

depression, dementia and suicide?



Making Sports Safer-Prevention 
of Further Brain Damage

• Recognition of Concussion is the First 
Step: Do You Know How to Diagnose a 
Concussion Based on Current 
Knowledge?

• Do You Know How to Treat a 
Concussion?

• Do You Know When it is Safe for a Player 
to Return to Play after a Concussion?

The Concussion Education and Awareness Progarm Will Tell You   thinkfirst.ca



Sports Requiring Helmets

• Hockey

• Bicycling
• Football

• Lacrosse
• Ski Racing

• Baseball
• Softball

• Whitewater kayak

• Boxing (amateur)

• Motor sports
• Others- tobogganing, 

in-line skates, 
scooters, roller 
skates, skateboards, 
alpine skiing, 
snowboarding,

etc.



CriteriaCriteria Return To PlayReturn To Play No Return to PlayNo Return to Play

���� �������	
���
�������	
���

����
���
������
���
��

����������	
����
��
�
������������	
����
��
�
�� �����������������������	
���������������������������	
����

��
�
�������
	�
�
�����
��
�
�������
	�
�
�����
����������������

���� �������
�������
���
�������
�������
���

�����
��
��
����
���
�����
��
��
����
���

�������
���
�������
���


��������������

������
�
����������������

������
�
��
�
�������������
�����
��
�������������
�����
�
����������������������������������

����
���������������������
�
�����
���������������������
�
�
����
�����
	�������
������
�����
	�������
��

��






���	��
��
�
��
��
��






���	��
��
�
��
��

���
���
��������
���
���
��������


������
����
����
����������
����
����
���� ���	�
����
��������������	�
����
�����������

���� �������������	
����������������	
���

�������
��
�������
��

�����	�
�
���
��
�
�������	�
�
���
��
�
�� ��������������	�
�
���
��
�
����������������	�
�
���
��
�
��

 �





!"#$%
�
��
�	� �





!"#$%
�
��
�	� �����������
�
�������������
�
��

�������� !"!�#�$�%�
�����&!� ����������'(()��������� !"!�#�$�%�
�����&!� ����������'(()�

���������������
������������������
���

Brain Injuries in Sports: Criteria and Guidelines Injuries in Sports: Criteria and Guidelines 
for Return or No Return to Playfor Return or No Return to Play



** Severe Injuries: CM+CS, CM+IS, CM

A GOOD NEWS STORY:
CANADIAN HOCKEY SPINAL INJURIES 1943 - 2005
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Football-one of the best examples of effective injury prevention



EVERY
PLAYER

EVERY
YEAR



THANK 
YOU

Sports Can Be Made Safer!


