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Disclaimer
This information is supplied with the permission of 

Gregg Heinzmann on behalf of Rutgers Youth Sports 
Research Council (RYSRC) and Rosemarie Scolaro Moser 
on behalf of Sports Concussion Center of New Jersey 
(SCCNJ) for educational purposes only and does not 
constitute, nor, is it a substitute for legal or medical 
advice.  If legal or medical advice is necessary, the services 
of a competent professional should be sought.

These slides and their content may not be reprinted 
or reproduced without written permission of the 
presenters.

Educational Objectives

� Identify the facts regarding concussions in 
young athletes.

� Explain the long-term cognitive deficits which 
might result from improper management of 
concussion (e.g., “Second Impact Syndrome”).
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Educational Objectives

� Describe the nature and role of neuropsychological 
assessment (e.g., preseason baseline testing) in a health 
care provider’s ability to make appropriate “return to 
play” decisions.

� Develop a plan for complying with local school board 
policies for “the management of concussions and other 
head injuries” in cases where municipal-sponsored 
programs use school-owned facilities.

POP QUIZ

Quiz: True or False?

1. About 50% of all concussions include loss of 
consciousness.

2. Girls have more concussions than boys.

3. In the US, football and ice hockey are the two sports 
that have the highest concussion rates. 

4. State law says that if a youth athlete has had 3 
concussions they may no longer play a school sport.

5. You need to have a CT scan or MRI to diagnose a 
concussion.

6. A concussion is considered a traumatic brain injury. 
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Facts

� Most do not involve loss of consciousness.

� CT scans are typically NORMAL.

� Helmets and mouth guards do not prevent.

� Not always caused by head-to-head contact.
� No fixed recovery time – the brain requires adequate time to 

heal.

� Symptoms may be delayed days, or weeks, following the 
initial injury.

� Amnesia is a highly significant indicator of the severity of 
concussion.

� We no longer grade concussions. 

� Many concussions are misdiagnosed. 

Special Considerations

� Young athletes fear loss of playing time.

� They are told, “No pain, no gain.”

� Peer pressure and bullying.

� Parent pressure on coaches.

� Approximately up to 66% of youth don’t report. 
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Why does there seem to be an 

increase in youth concussion?

� Increased Athletic Exposures: recreational and school-

based sports, playing year round, increased equality for 
girl sports, and at earlier ages than previous generations. 

� Greater media exposure in pro-sports.

� Better education, awareness, and identification.

� More research.

Concussion 101

� Acceleration/Deceleration or Rotational forces.

� Most common form of head injury for athletes.

� It is a Mild Traumatic Brain Injury.

� It should be taken seriously. 

Youth Concussion

� Youth are more vulnerable and susceptible.

� Youth take longer to recover.

� Long term effects of concussion may not be 
known because the brain is still developing.

� There seems to be a synergistic effect or 
predisposition for youth who have learning or 
attention disorders.
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Delayed Symptoms

� Symptoms of a concussion may not 
evidence immediately and may present days 

or weeks after the initial injury (Centers for 
Disease Control and Prevention, 2007). 

Need for Caution with Youth:

Second Impact Syndrome

� Highly Catastrophic: Death or Severe Neurological 
Damage

� Occurs in young athletes, 21 years or less.

� Occurs when a mild head injury is followed by a second 
hit before total recovery from first hit.

� Second impact/hit can be very mild.

� Rapid Onset: Seconds to Minutes

� Brain swelling and pressure in the skull.

McCrory & Berkovic, 1998; Cantu, 1998; Kelly & Rosenberg, 1997; Logan, Bell, & Leonard, 

2001;  Schmidt & Caldwell, 2008; Saunders & Harbaugh, 1984. 

Post Concussion Syndrome

� After a period of three months, symptoms 
continue:

� Cognitive

� Emotional

� Physical

� Sleep



Concussions in Youth Sports:  Is Your Head Spinning Yet?

NJRPA 38th Annual Conference

March 3-6, 2013

Atlantic City, N.J.
6

When in Doubt, Sit Them Out

� No youth should return to play if a concussion 
is suspected.

� Immediate removal from the game and seek 
examination by a health care professional with 
expertise in sports concussion.

Enduring Effects of Concussion in Youth
Moser , Schatz & Jordan (2005). Neurosurgery .

Schatz, Moser et al. (2011) Neurosurgery.

Here in New Jersey, in two studies, we found that 
healthy youth with 2 or more concussions in their 
past had more symptoms, complaints, and 
problems with attention than healthy youth who 
had 1 or no concussions. 

Chronic Traumatic        

Encephalopathy

A recent pilot study by UCLA researchers showed CTE in five 
living former NHL players, each with a history of  concussion.   
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Control------NFL Player------Boxer

65 yo---------- 45 yo----------73 yo
(BU Center for the Study of Chronic Traumatic Encephalopathy)

18 year old football player 
(BU Center for the Study of Chronic Traumatic Encephalopathy)

Protecting the Brain
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What is Preseason

Baseline Testing?

Short sampling of neuropsychological testing 
covering areas of memory, attention, reaction 

time, visual-motor speed, and other brain 
functions that are typically affected by 

concussion. 

What is Baseline Testing?

� Baseline testing is NOT

1. intelligence testing

2. achievement testing

3. diagnostic of a learning disorder or ADHD.

� Baseline testing allows for comparison against 
oneself.

� It is ONE tool to help with return to play 
decisions.

Post Concussion Testing

� Should be interpreted by a neurocognitive 
specialist, especially with children.

� Complex interpretation with ADHD and 
Learning Disorders.

� Other brain-behavior factors may affect 

performance.

� Need to check for validity of results.
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Post Concussion Testing
(Centers for Disease Control and Prevention)

� Who should interpret baseline tests?

“Only a trained health care professional with experience in 
concussion management should interpret the results of baseline 
exam. When possible, ideally a neuropsychologist should interpret 
the computerized or paper-pencil neuropsychological test 
components of a baseline exam. Results of neuropsychological tests 
should not be used as a stand-alone diagnostic tool, but should serve 
as one component used by health care professionals to make return 
to school and play decisions.” 

� What is a Neuropsychologist?

A doctoral level brain-behavior health care specialist.

Computerized Concussion Testing

� ImPACT

� Axon

� Headminder

� Concussion Vital Signs

� ANAM

� Others?
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CURRENT SYMPTOMS

���� Headache

���� Nausea

���� Vomiting

���� Balance Problems

���� Dizziness

���� Fatigue

���� Trouble falling asleep

���� Sleeping more than usual

���� Sleeping less than usual

���� Drowsiness

���� Sensitivity to light

���� Sensitivity to noise

���� Irritability

���� Sadness

���� Nervousness

���� Feeling more emotional

���� Numbness or tingling

���� Feeling slowed down

���� Feeling mentally foggy

���� Difficulty concentrating

���� Difficulty remembering

���� Visual problems (blurry or 
double vision)

Module 1 (Word Discrimination)

� Evaluates attentional processes/verbal recognition memory 
� Utilizes a word discrimination  paradigm. 

� Twelve target words are presented for 750 milliseconds (twice to facilitate learning of  the list)
� The subject is then tested for recall via the presentation of  the 24-word list that is: �comprised 
of  12 target words and 12 non-target words 

� Words chosen from the same semantic category as the target word. 
� EX: the word “ice” is a target word, while the word “snow” represents the 

non-target word. 
� The subject responds by mouse-clicking the “yes” or “no” buttons 

� Individual scores are provided both for correct “yes” and “no” responses -In addition, a 
total percent correct score is provided. 

� There are five different forms of  the word list. 

Delay Condition: Following the 
administration of  all other test 

modules (approximately 

20 minutes), the subject is 

again tested for recall via the 

same method described above. 

The same scores that are 

described above are provided 

for the delay condition.

Module 2 (Design Memory)

�Evaluates attentional processes and visual recognition memory 

�Utilizes a design discrimination paradigm.  
� Twelve target designs are presented for 750 milliseconds (twice to facilitate learning)

� The subject is then tested for recall via the presentation of  the 24-designs

����comprised of  12 target 
designs and 12 non-target 

designs 

�EX: target designs that 
have been rotated in space

�The subject responds by 

mouse-clicking the “yes” or 
“no” buttons 

�Individual scores are 
provided both for correct 

“yes” and “no” responses 

�In addition, a total 
percent correct score is 

provided

�There are five different forms of  this task
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Module 3 (X’s and O’s)

� Measures visual working memory, visual processing speed, and visual memory paradigm 
� Encorporates a distractor task. 
� The subject can practice the distractor task prior to presentation of  the memory task

� The distractor is a choice reaction time test: the subject is asked to click the left mouse            button 
if  a blue square is presented and the right mouse button if  a red circle is presented. 

� Once the subject has completed this task, the memory task is presented. 

� Memory task: a random assortment of  X’s and O’s is displayed for 1.5 seconds

� For each trial: three of  the X’s or O’s are illuminated in YELLOW  (the subject has to  remember the 
location of  the illuminated objects). 

� Immediately after the presentation 

of  the 3 X’s or O’s, the distractor task 
re-appears on the screen. 

� Following the distractor task, the 
memory screen (X’s and O’s) 

re-appears and the subject is asked 
to click on the previously illuminated 

X’s and O’s. 
� Scores are provided for correct 

identification of  the X’s and O’s 
(memory), reaction time for the 

distractor task, and number of  
errors on the distractor task. 

� For each administration of  ImPACT, the subject completes 4 trials. 

Module 4 (Symbol Matching)

� Evaluates visual processing speed, learning and memory

� Initially, the subject is presented with a screen that displays 9 common symbols (triangle, 

square, arrow, etc). 

� Directly under each symbol is a number button from 1 to 9

� .Below this grid, a symbol is presented.

�The subject is required to click the matching 

number as quickly as possible and to 
remember the symbol/number pairings

�Correct performance is reinforced 
through the illumination of  a correctly 

clicked number in GREEN.  Incorrect 
performance illuminates the 

number button in RED. 

�Following the completion 

of  27 trials, the symbols disappear 
from the top grid.

�The symbols again appear below the 
grid and the subject is asked to recall 

the correct symbol/number pairing by 
clicking the appropriate number button. 

� This module provides an average reaction time score and a score for the 

memory condition.

Module 5 (Color Match)

� Represents a choice reaction time task and measures impulse control/response 

inhibition
� First, the subject is required to respond by clicking a red, blue or green button as they are 

presented on the screen. This procedure is completed to assure that subsequent trials 
would not be affected by color blindness

� Next, a word is displayed on the screen in the same colored ink as the word   (e.g. RED), 
or in a different colored ink (GREEN orBLUE)

� The subject is 
instructed to click 
in the box as     
quickly as 
possible only
if  the word is 
presented in the  
matching ink.

� In addition to 
providing a 
reaction time

score, this task 
also provides 
an error score. 
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Module 6 (Three letters)

� Measures working memory and visual-motor response speed

� First, the subject is allowed to practice a distractor task

�Consists of  25 numbered buttons (5 x 5 grid). 

�The subject is instructed to click as quickly as possible on the numbered buttons in backward 

order starting with “25.” (has an initial practice task)

�Then they are presented with three consonant letters displayed on the screen. 

� Immediately following display of  the 3 letters, the numbered grid re-appears and the subject is 

instructed to click the numbered buttons in backward order, again 

�After a period of  18 seconds, the numbered grid disappears and the subject is asked to recall the 

three letters by typing them from the keyboard. 

�Both the number placement on the grid and letters displayed are randomized for each     trial. 

�Yields a memory score

(total number of  correctly 

identified letters) and a 

score for the average 

number of  correctly clicked 

numbers per trial from the 

distractor test. 

� Five trials of  this task

are presented for each

administration of  the test. 

Baseline Test Validity as a Function of 

Individual vs. Group Administration

Moser, Schatz, Neidzwski, & Ott (2011). Does Group vs. Individual Administration 
Affect Baseline Neurocognitive Test Performance?Am J Sports Med. 

Check for Factors 

That May Affect Testing and Results

� Distractions during testing, especially when testing is performed in groups, in 
noisy settings, or with others in the room who are behaviorally acting out.

� Reading difficulties or lack of paying attention to the instructions.

� Attention or learning disorders that result in inconsistent performance.

� Fatigue, illness, or testing after an athletic practice or game.

� Right-left confusion when using a computer mouse or keyboard.

� Faulty equipment, such as a computer mouse that sticks or doesn’t function 
properly.

� Color blindness (especially if the test items require color discrimination).

� Lack of effort, negative attitude, or not taking the test seriously.

� Intentionally faking bad (sandbagging).

� Example:  Listening to advice from others on how to take the test.
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Individual Testing at Home?

� The use of neuropsychological tests is guided by the Ethical Principles of the 
American Psychological Association.

� Protect the consumer by keeping tests valid.

� Tests should be administered under controlled, standardized conditions.

� Availability for public use: threat to validity due to possible practice, abuse, 
and nonstandard administration.

� What if the SAT or other standardized tests were available at Walmart or 
Macy’s? How would that affect the ability of that test to really measure what it 
is meant to measure?

� If test results are suspect, how do you know what happened if the student was 
not observed that day because they took it on their own at home? Especially 
for younger students….

� Let’s take Baseline Testing seriously, and do it carefully…not just do it so we 
can say we did it.

� Review for Invalids!


