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Learning Objectives


• Recognizing and understanding what is a concussion, 
persistent post-concussion symptoms and second impact 
syndrome


• When will my child be better? Exploring recovery trajectories 
and factors that may predict which children will have longer 
symptom duration


• When can my child return to play? Examining the association 
between early physical activity and prolonged recovery risk 


• Guidelines and strategies on how to return to learn, play and 
LIFE







CDC calls concussion a “Silent epidemic”


ED and office visits in Ontario 2003-13


Zemek et al., 2016  Journal of Pediatrics


The Concussion Epidemic







This handout has been adapted with permission from ‘Concussion & You’ A Handbook for Kids and 
Parents’ –www.hollandbloorview.ca/concussionhandbook


(1-2 days) 







6
https://int.nyt.com/data/videotape/finished/2017/01/1483807075/pre-comp-1_11-1280w.mp4







Summary of neurophysiological 
changes


• Injury to the brain tissues
• Biochemical and electrical changes in the brain and brain 
cell


• Changes in how the brain makes and uses energy
• Energy crisis
• Changes in blood flow and the transport of energy and 
oxygen


— Difficulty to autoregulate blood supply
• Inflammation 
• Injury to your neck, vestibular system or other nerves that 
can cause symptoms
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This handout has been adapted with permission from ‘Concussion & You’ A Handbook for Kids and 
Parents’ –www.hollandbloorview.ca/concussionhandbook


(1-2 days) 







Recognizing a concussion
RED FLAGS


o Neck pain or tenderness
o Double vision
o Weakness or tingling/ 


burning in arms or legs
o  Severe or increasing 


headache
o  Seizure or convulsion


o  Loss of consciousness
o Deteriorating conscious 


state
o Vomiting
o  Increasingly restless, 


agitated or combative







Observational Signs 


o Lying motionless 
o Slow down at getting up 
o Disoriented or confusion, difficulty answering 
appropriately to questions
o  Blank or vacant look
o Balance, motor incoordination, stumbles 
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If you’re concussed


• Reaction time is increased 
• Processing time is increased
• Memory impaired
• More prone for mistakes


• You are at risk for another 
concussion…. 
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Signs and Symptoms of Concussion


This handout has been adapted with permission from ‘Concussion & You’ A Handbook for Kids and Parents’ –
www.hollandbloorview.ca/concussionhandbook
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https://cattonline.com/wp-content/uploads/2018/08/Concussion-Resources-for-Parents-and-Caregivers-CATT-V1-082018.pdf
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Advice #1: Coaches, Teachers, Parents, 
Youth


• If there is suspicion of a concussion DO NOT return to 
play! 


‘If in doubt, sit them out.’ 
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Goal: Investigate the Natural Recovery of Concussion
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When will my child be better?
 







!







Age Group : 
5-7


Age Group : 
8-12


Age Group : 
13-18


Proportion Recovered Participants


Ledoux et al., JAMA Pediatrics







Recovery Trajectory


Age Group: 5-7 Age Group: 8-12 Age Group: 13-18


Ledoux et al., 2019; JAMA Pediatrics







This handout has been adapted with permission from ‘Concussion & You’ A Handbook for Kids and 
Parents’ –www.hollandbloorview.ca/concussionhandbook


(1-2 days) 







When will my child be better? 
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PPCS


Persistent Post-Concussive Symptoms (PPCS)







Impact of Persistent Symptoms


• Missed school & 
activities


• Impaired 
academic 
performance


• Depressed mood


• Lower quality of 
life 


Novak et al., 2016. JAMA Pediatrics


Copyright 2016 American Medical Association. All rights reserved.


Results of our study are consistent with those of smaller
studies reporting decrements in the HRQoL of children fol-
lowing concussion. Moran et al13 concluded that higher ini-
tial symptom burden puts patients at risk for lasting declines
in HRQoL and thus suggest that PPCS may be a target for im-
proving HRQoL. Furthermore, Ransom et al24 determined that
symptomatic children and their parents report greater diffi-
culties at school after concussion than their nonsymptomatic
counterparts. Similarly, children who were no longer symp-
tomatic after concussion also had school difficulties, with
nearly half reporting diminished academic skills and trouble
in at least 1 class during their recovery. These results are sup-
ported by our findings, which established that even asymp-
tomatic children reported lower PedsQL-4.0 school function-
ing compared with healthy norms for at least 12 weeks after
head injury. Our results indicate that school functioning is the
last domain of HRQoL to resolve in both children with PPCS
and those with concussion but without PPCS.


There are several hypotheses for the delayed effect of
concussion on school functioning in children with PPCS and
those without PPCS. First, our results may reflect a direct
cognitive effect of concussion on pediatric HRQoL. A second
hypothesis involves an epiphenomenon of the injury situa-
tion. As a student recovers from a concussion, schoolwork
begins to accumulate, which may be stressful for certain
children. After the student has largely recovered, completing
the accumulated work takes time, and some children still
feel this stress when no other symptoms are present. There-
fore, their school HRQoL reports may reflect the effect of
this stress. Third, our baseline school measure did not differ-
entiate between quality of school functioning before and
after the concussion. Therefore, it is possible that reports of
school difficulties may be associated with those already
present before the concussion.


Comparing our findings with those of other studies
reporting on HRQoL among children with chronic illness


Table 2. Total and Subscale Mean Differences on the PedsQL-4.0 From 4 to 12 Weeks Between the Groups With and Without PPCS


Week


Mean Difference (95% CI)a


Total Physical Emotional Social School
4 10.3 (9.4-11.2) 12.6 (11.6-13.7) 12.1 (10.6-13.5) 6.2 (5.1-7.3) 11.8 (10.3-13.3)


8 8.9 (8.2-9.6) 10.5 (9.7-11.3) 11.7 (10.6-12.8) 5.1 (4.3-5.9) 11.2 (10.0-12.4)


12 7.4 (6.5-8.4) 8.3 (7.2-9.4) 11.4 (9.8-12.9) 4.0 (2.8-5.2) 10.6 (8.9-12.3)


Abbreviations: PedsQL-4.0, Pediatric Quality of Life Inventory Version 4.0;
PPCS, persistent postconcussion symptoms.
a The minimal clinically meaningful difference for total and subscale score point


change are as follows: total score (parent, 4.50; child, 4.36), physical (parent,
6.66; child, 6.92), emotional (parent, 8.94; child, 7.79), social (parent, 8.36;
child, 8.98), and school (parent, 9.12; child, 9.67).23


Figure 2. Pediatric Quality of Life Inventory Version 4.0 (PedsQL-4.0) Subscale Scores Between Children
With and Without Persistent Postconcussion Symptoms (PPCS)
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A, Physical functioning subcale.
B, Emotional functioning subcale.
C, Social functioning subcale.
D, School functioning subcale. Points
represent estimated marginal means
from random coefficients model.
Error bars represent SE of the
estimated marginal mean. Dashed
line represents the PedsQL-4.0 mean
total score for healthy children.23


aIndicates a significant difference
between the group without PPCS and
healthy norms described
in Varni et al23 (P < .05).
bIndicates a significant difference
between the groups with and without
PPCS (P < .05).
cIndicates a significant difference
between the group with PPCS and
healthy norms (P < .05).


Persistent Postconcussion Symptoms and Pediatric Quality of Life Original Investigation Research
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Results of our study are consistent with those of smaller
studies reporting decrements in the HRQoL of children fol-
lowing concussion. Moran et al13 concluded that higher ini-
tial symptom burden puts patients at risk for lasting declines
in HRQoL and thus suggest that PPCS may be a target for im-
proving HRQoL. Furthermore, Ransom et al24 determined that
symptomatic children and their parents report greater diffi-
culties at school after concussion than their nonsymptomatic
counterparts. Similarly, children who were no longer symp-
tomatic after concussion also had school difficulties, with
nearly half reporting diminished academic skills and trouble
in at least 1 class during their recovery. These results are sup-
ported by our findings, which established that even asymp-
tomatic children reported lower PedsQL-4.0 school function-
ing compared with healthy norms for at least 12 weeks after
head injury. Our results indicate that school functioning is the
last domain of HRQoL to resolve in both children with PPCS
and those with concussion but without PPCS.


There are several hypotheses for the delayed effect of
concussion on school functioning in children with PPCS and
those without PPCS. First, our results may reflect a direct
cognitive effect of concussion on pediatric HRQoL. A second
hypothesis involves an epiphenomenon of the injury situa-
tion. As a student recovers from a concussion, schoolwork
begins to accumulate, which may be stressful for certain
children. After the student has largely recovered, completing
the accumulated work takes time, and some children still
feel this stress when no other symptoms are present. There-
fore, their school HRQoL reports may reflect the effect of
this stress. Third, our baseline school measure did not differ-
entiate between quality of school functioning before and
after the concussion. Therefore, it is possible that reports of
school difficulties may be associated with those already
present before the concussion.


Comparing our findings with those of other studies
reporting on HRQoL among children with chronic illness


Table 2. Total and Subscale Mean Differences on the PedsQL-4.0 From 4 to 12 Weeks Between the Groups With and Without PPCS


Week


Mean Difference (95% CI)a


Total Physical Emotional Social School
4 10.3 (9.4-11.2) 12.6 (11.6-13.7) 12.1 (10.6-13.5) 6.2 (5.1-7.3) 11.8 (10.3-13.3)


8 8.9 (8.2-9.6) 10.5 (9.7-11.3) 11.7 (10.6-12.8) 5.1 (4.3-5.9) 11.2 (10.0-12.4)


12 7.4 (6.5-8.4) 8.3 (7.2-9.4) 11.4 (9.8-12.9) 4.0 (2.8-5.2) 10.6 (8.9-12.3)


Abbreviations: PedsQL-4.0, Pediatric Quality of Life Inventory Version 4.0;
PPCS, persistent postconcussion symptoms.
a The minimal clinically meaningful difference for total and subscale score point


change are as follows: total score (parent, 4.50; child, 4.36), physical (parent,
6.66; child, 6.92), emotional (parent, 8.94; child, 7.79), social (parent, 8.36;
child, 8.98), and school (parent, 9.12; child, 9.67).23


Figure 2. Pediatric Quality of Life Inventory Version 4.0 (PedsQL-4.0) Subscale Scores Between Children
With and Without Persistent Postconcussion Symptoms (PPCS)
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A, Physical functioning subcale.
B, Emotional functioning subcale.
C, Social functioning subcale.
D, School functioning subcale. Points
represent estimated marginal means
from random coefficients model.
Error bars represent SE of the
estimated marginal mean. Dashed
line represents the PedsQL-4.0 mean
total score for healthy children.23


aIndicates a significant difference
between the group without PPCS and
healthy norms described
in Varni et al23 (P < .05).
bIndicates a significant difference
between the groups with and without
PPCS (P < .05).
cIndicates a significant difference
between the group with PPCS and
healthy norms (P < .05).


Persistent Postconcussion Symptoms and Pediatric Quality of Life Original Investigation Research


jamapediatrics.com (Reprinted) JAMA Pediatrics Published online October 24, 2016 E5


Copyright 2016 American Medical Association. All rights reserved.


Downloaded From: http://jamanetwork.com/ by a Children's Hospital of Eastern Ontario User  on 10/24/2016







Advice #2 About Prolonged symptoms 
and management


23


Initial Assessment


1)  1-4 weeks following acute injury re-assessment


2)  Receive Post-injury education and guidance 


3)  > 4 weeks still symptomatic the child need to get 
referred to a specialized therapy or interdisciplinary 
concussion team


https://braininjuryguidelines.org/pediatricconcussion/







This handout has been adapted with permission from ‘Concussion & You’ A Handbook for Kids and 
Parents’ –www.hollandbloorview.ca/concussionhandbook


(1-2 days) 







Goal: Investigate the association between participation in physical 
activity and PPCS 


Grool et al., 2016, JAMA
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When will my child be able to 
return to sport? 







Early Physical Activity


 24.6% Risk 43.5% Risk


7 days 


PPCS Risk


4 W
eeks







•  Improves mood
•  Improves sleep  
•  Improves cognition (thinking)
•  Improves academic performance
•  Increases cerebral blood flow
•  Increase neurotrophic factors


o  Neuroplasticity
o  Neurogenesis
o  Angiogenesis


•  Reduces inflammation


Physical activity and your 
brain 







 Return to Learn and Play Guidelines 
(ONF)


• Rest for the first 1-2 days after a concussion


• Afterwards child/adolescent can start physical and 
thinking activities (at the same time) as long as they do 
not: 


— Make symptom worse
— Bring on new symptoms
— Increase the risk of a fall or hit to the head or body that 


could cause another concussion
— Increase the risk for another concussion 


• Child/Adolescent must return to school full-time before 
completely returning to full-contact sport, high-risk 
activities or work.  


28







ONF Guideline Return to Learn
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Steps Activity Example


1 Activities at home that do 
not make the child/ 
adolescent feel worse


Reading, texting, screen time and other activities that do 
not make symptoms worse 


Start at 5-15 minutes at a time
2 School activities Homework, reading or other activities outside of the 


classroom


3 Return-to-school part-time Getting back to school for a few hours or half days 


4 Return-to-school full-time Gradual return to full days at school


https://braininjuryguidelines.org/pediatricconcussion/wp-content/uploads/2019/08/Living-
Guideline-Resource-Parent-09.2019.pdf


https://braininjuryguidelines.org/pediatricconcussion/wp-content/uploads/2019/07/
Tool-12.1-Concussion-Implications-and-Interventions-for-the-Classroom.pdf
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https://cattonline.com/wp-content/uploads/2017/10/CATT-Return-to-School-V11.pdf


Cattonline: Guideline Return to Learn







ONF Guideline Return to Play
Steps Activity Example


1 Physical and 
cognitive activities 
that do not make 
the child/adolescent 
feel worse 


Walking at home or in school 


2 Light physical 
activity


Jogging or stationary cycling at slow to medium speed. No 
weight training.


3 Sport-specific 
exercise


Running or skating drills. No drills with risk of head injury.


4 Non-contact 
activities


Practice without body contact. Gym class activities without risk 
of head injury.


5 Full-contact 
activities


Full activities/sports practices after doing full-time school and 
getting a medical doctor’s note that states the child/adolescent 
is cleared to return to full-contact sport or high-risk activity.


6 Return to all 
activities and sports


Normal full-contact game play.
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32https://cattonline.com/wp-content/uploads/2017/10/CATT-Return-to-Sport-V11.pdf


Cattonline: Guideline Return to Play







Medical clearance to return to full-
contact activities and sport/game play
• Returned to all school activities including writing exams 
without any accommodation related to concussion or 
post-concussion symptom.


• Normal neurological and cervical spine examination


• Asymptomatic at rest


• Tolerates physical activities and non-contact activities 
without any symptoms


• No longer taking any prescribed drugs for managing 
concussion symptoms
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Strategies to help with recovery


• Energy conservation 
• Sleep 
• Nutrition
• Relaxation 
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Nutrition 


• Eat a balanced diet
• Have regular meals and snacks
• Include healthy carbohydrates in diet
• Drink water regularly
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Relaxation 


• Find relaxation that work for you
— Deep breathing 
— Visualization 
— Meditation 


• Practice relaxing everyday


• Learn the stressors that make you feel worse
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Reminder about a concussion


• Return to physical activity ≠ full return to sports


• What to do incase of development of new concussion-
like symptoms or sustains a new concussion


• Communication/conversation with your child


• Maintain HEALTHY HABITS 


• Time and Patience 
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Conclusion Remarks


A concussions is a brain injury.


Parents, coaches, teachers, and peers: 


• Recognize the signs (peers tell an adult)
• Remove from play (if playing a sport)
• Refer to medical providers
• Return safely to school and sports


*Be attentive and patient with the child*


 







Tools


Guidelines : 
https://braininjuryguidelines.org/pediatricconcussion/


Parachute concussion App: 
http://www.parachutecanada.org/injury-topics/item/2587


Concussion recognition tool 5:
https://braininjuryguidelines.org/pediatricconcussion/wp-
content/uploads/2019/08/Tool-1.2-Concussion-
Recognition-Tool-5.pdf
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