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Concussion Facts 
Center for Disease Control (CDC)

 Common condition: 400-600/100,000 population, or a 

minimum 200+/year Logan County 

 >10 % of the 30 million children & adolescents who 

participate in sports in USA experience sports-related 

concussions, more than ½ unreported or diagnosed 

 10-15% of those diagnosed with concussion 

experience persistent disabling problems, i.e. 85% 

recover in 7-14 days

 Females per exposure sustain more concussions, 

report more symptoms, and have longer recovery 

times than do men playing the same sport (2.3-5 

times)



Concussion Facts 
(continued)

June 2013 study in Pediatrics:

 youths with no previous concussions 

took on average 12 days to recover; 

 those with history of any concussions 

took 22 days to recover

 those with history of concussion within a 

year took an average of 35 days to 

recover



Concussion Facts 
(continued)

• JAMA, June 2013 study from Ontario:

• 20% of participants (ages11-20) reported having 
been hospitalized or knocked unconscious at least 
once=concussion or mild TBI

• Among students receiving poor school grades, the 
likelihood of having suffered a traumatic brain injury 
was almost four times greater than those with high 
grades.

• Those who reported a severe blow to the head in 
the past year were seven times more likely to report 
frequent use of alcohol and four times more likely to 
report frequent marijuana use (cause/effect issue)



Not Just a Football Problem

Injury rate per 100,000
player exposures

 Football 52
 Girls’ Lacrosse 39
 Girls’ soccer 35
 Boys’ Lacrosse 32
 Wrestling 22
 Girls basketball 20
 Boys’ soccer 17
 Softball 15
 Boys basketball7 
 Bicycle racing tops all



And Not Just an Adolescent 

Sports Problem

 Almost twice as many adults are disabled 

yearly from traumatic brain injury (TBI) as are 

disabled from strokes.

 Although this Logan County program is aimed 

at sports concussions in student athletes, it 

can be adapted for adult concussion victims.



 A concussion is defined as a: 

• complex pathophysiologic process 

affecting the brain,

• induced by traumatic biomechanical 

forces secondary to direct or INDIRECT 

(think “shaken baby”) forces to the head. 

 Loss of consciousness (LOC) is not necessary 

for diagnosis and not documented in most 

cases!!!! (10%)

Concussion

Definition



4 Symptom Categories

Physical
■ Headache (most common)

■ Fatigue 

■ “Dizziness”

■ Sensitivity to light and/or 

noise

■ Nausea

■ Balance problems/ BPPV

■ Orthostasis

■ Altered muscle function

Emotional
■ Irritability

■ Sadness

■ Feeling more emotional

■ Nervousness

• Cognitive/Neuropsych
 Difficulty remembering

 Difficulty concentrating

 Feeling slowed down

 Feeling mentally foggy

 Anterograde amnesia

 Reduced reaction time

Sleep
 Drowsiness

 Sleeping less than usual

 Sleeping more than usual

 Trouble falling asleep



Everyday Functional Effects
all about short term memory

 Home

 Difficulty completing tasks at home

 Reduced play/ activity

 Irritability with challenges

 School

 Concentration

 Remembering directions

 Disorganized

 Completing assignments

 Fatigue

 Fall behind, fail tests, reduced grades



Second Impact Syndrome

 This is not just a repeat concussion

 “Diffuse cerebral swelling with 
delayed catastrophic deterioration, 
a known complication of brain 
trauma postulated to occur after 
repeated concussive brain injury in 
sports”.



Second Impact Syndrome

 Second Impact Syndrome (SIS) occurs nearly 
exclusively in children and teens.

 There has never been a reported case of 
second impact syndrome in an asymptomatic 
patient, throwing some doubt on the 
importance of neuropsychological testing in 
asymptomatic athletes (since abnormal 
scores persist well past recovery)

 Mortality 50-100% from brainstem 
herniation



CTE 

(Chronic Traumatic Encephalopathy)

 Center for the Study of Chronic Traumatic 

Encephalopathy (Cantu>Boston University): 

Repetitive brain trauma in NFL players leads to:

 degeneration of brain tissue with buildup of Tau 

proteins causing memory loss, confusion, 

impaired judgment, impulse control problems, 

headaches, vertigo, aggression, depression, and, 

eventually, progressive dementia> Sounds like 

concussion symptoms? 

 Recent studies on some football players who never 

played beyond high school show similar findings.
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Ohio Youth Concussion Law
March 20, 2013

■ Mandated education for coaches involved in youth sport (all 
these rules apply to Little League and Pop Warner as well)

■ Student athletes are not allowed to participate in sports until parent 
or guardian returns a signed concussion information form > 
ODH website

■ Student athletes must immediately be removed from participation 
in practice or game when a concussion is suspected > coach, 
trainer, official, or “an official of the sports organization who is 
supervising that practice or competition

■ Student athletes removed from play for concussion cannot return 
to play until medically cleared by a licensed health care provider 
> can be trainer if collaborating with a doctor
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Pocket Concussion 

Recognition Tool





Pocket SCAT2  



Neuropsychological 

Testing
 Bottom line, at present, is that targeted testing may 

provide added value when an athlete or parent is overly 
anxious, symptoms are not believed to be brain related, or 
there is still concern about symptom underreporting. 

 “At present, there is insufficient evidence to recommend 
the widespread use of baseline NP testing”, CIS 2012

 Pediatric and adult n Impact testing is available for 
selected cases at Mary Rutan Rehab. In the future it may 
be offered pre-participation

 Full neuropsych testing is available at Nationwide 
Children’s Hospital and OSU hospital



Provocative Exercise Testing

 Studies show specificity of 89% for ruling out 

concussion just using heart rate

 The practicality of this testing is that the 

intensity of the symptoms provoked makes it 

relatively easy for the tester to determine the 

failed test

 This is the final piece in the Mary Rutan

Rehab program



https://www.youtube.com/v/yQQ7lmeWqBI?version=3&start=107&end=137&autoplay=1

https://www.youtube.com/v/yQQ7lmeWqBI?version=3&start=107&end=137&autoplay=1
https://www.youtube.com/v/yQQ7lmeWqBI?version=3&start=107&end=137&autoplay=1
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Anatomical Timeline of a Concussion

Defining the Key Factors

LOC
<10%

Antero-

grade

Amnesia

25-40%

CONCUSSION
Pre-Injury

Risks

Retro-

grade

Amnesia

20-35%

Neurocognitive 

dysfunction

&
Post-Concussion

Symptoms

Sec-Hrs Hours - Days - Weeks+Sec-MinSec-Hrs

A. Injury Characteristics B. Symptom Assessment
C. Risk 

Factors



Importance of Pre-Injury Risk 

Factors
Although we don’t yet have good data on risk of 

concussion for all of the risk factors, we do know the 

following factors slow recovery from concussion:

1. Number of prior concussions, 2-6 X higher risk for 

another concussion>CRITICAL HISTORY

2. Chronic headaches especially true migraine

3. Learning disabilities/ADD

4. Mood disorders

5. Females sustain more concussions than males in 

similar sports



Recovery From Concussion:

How Long Does it Take?
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Acute Concussion 

Management

 CORNERSTONE = rest until asymptomatic

 Rest from activity
 No training, playing, exercise, weights
 Beware of exertion with activities of daily living

 Cognitive rest
 NO television
 NO reading
 NO video games or computer work
 NO texting
 NO prolonged concentration, homework or class

REST = ABSOLUTE REST!



REST

• Excellent study in the Journal Pediatrics in 

2012 showed that a weeks rest, anywhere in 

the process of concussion recovery 

produced a dramatic improvement

• The discovery of the healing effects of rest 

on brain recovery has been the most 

dramatic change in treatment in the last 15 

years

• Two stories-a 15 year old football player

- a “slow learner”



Academic Accommodations

 No gym class

 Stay home/half-days

 Naps/rest time

 Extended time to 

complete assignments

 Extended time to take 

tests

 Classroom “buddy”

 Allow time to visit 

school nurse for 

treatment of 

headaches, if needed

 Written instructions for 

homework

 Repeat and present 

new information slowly

 Share progress and 

difficulties
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A CONCUSSION PROGRAM 

FOR LOGAN COUNTY

Based on 4th International Congress 

on Concussion in Sports

Zurich 2012



Concussion Program

1. Education & Awareness (Pre-Injury). Athletes, 

coaches, parents (Ohio Youth Concussion 

Legislation)

2. Modified BESS test during sports physical 

required

3. On Field Recognition

 Team physician or ATC ideally

 Coaches / Referee

4. Standardized Sideline Assessment (SCAT 2).

5. No return to play – if failed SCAT2

6. Do not leave alone overnight

7. Family doctor or ER  evaluation 



How Referred ?

 Emergency Room visit - automatic referral to 

Concussion Rehab Program at MRH Rehab 

 Family Physician Office Consultation
 If asymptomatic upon visit and no balance / 

neurological signs with examination then 

begin gradual return progression 

independently

 If still symptomatic upon visit with balance, 

neurological and/or cognitive signs, refer to 

Concussion Rehab

 Trainer or parent may refer, BUT plan of care 

must be signed by a physician



Logan County Concussion 

Program
■ Mary Rutan Rehab concussion program 

includes:

■ Baseline assessment (SCAT2)

■ Neurological treatment

■ Cognitive treatment

■ Balance treatment / Vestibular rehab

■ Orthopedic treatment

■ Graded exertional protocol for RTS

■ Selected use of Neuropsych tests

■ Refer back to family doctor for return to play 

approval



MRH Protocol

SCAT-2

Neurological 
Treatment

(balance/coordination)

Treatment  of 
Balance Deficits 

(vestibular/ balance) 

Orthopedic 
Treatment
(HA, neck pain)

Cognitive 
Treatment

(speech)

Symptom Free

Graded Exertional
Protocol (Stage 2 -5)





When Return to Play?

Criteria for RTP

 No longer have symptoms
• No longer need medicine to control symptoms.

 Cognitive/ thinking skills & balance back to “normal.”

 After REST period and gradual activity progression 

(exertion)

 MUST BE CLEARED BY MEDICAL PROFESSIONAL.

– Can be MD, PT, ATC but most likely MD after cleared by 

PT / ATC and referred back for release to return to sport 

from referring physician



■ We know a lot more about injuries to the brain

■ We have systems that can be put in place to 

■ Safeguard the student-athletes 

■ Facilitate speedy but safe return to play

■ Reduce risk/ liability to the athletic system

■ Improve overall athletic system performance

■ YOU, the parent, coach, teacher, athletic trainer, 

rehab professional, physician are critical to 

proper care

■ Proper care starts with DIAGNOSIS

Summary



■ Relying on symptom assessment alone is relying 

on limited and possibly faulty information

■ Balance testing & provocative exercise are 

sensitive and valid tools to help augment clinical 

evaluation and  guide concussion management 

■ Student-athlete should not return to play until 

symptom free & post-injury test results are normal 

at rest and after exertion.

■ The Mary Rutan concussion program is here to 

help you safeguard our student athletes

Summary



Heads Up: Concussion in 

High School Sports

 Parent Fact Sheet

 Athlete Fact Sheet

 Guide for Coaches

www.cdc.gov/ncipc/tbi/coaches_tool_kit.htm

http://www.cdc.gov/ncipc/tbi/coaches_tool_kit.htm


“If in doubt, 
sit them 

out”


