
�8/10/2016

�1

ESSENTIALS OF PRIMARY CARE: 
A Core Curriculum for Ambulatory Practice

August 7-12, 2016

Concussion in the Athlete:
Current Status and Future Directions

Cindy J. Chang M.D.
UCSF Primary Care Sports Medicine

Associate Clinical Professor of Orthopaedics and 
Family and Community Medicine

Disclosures

I have nothing to disclose

Objective
� Develop strategies to care for common office 
problems including sport-related concussions

Case
� An 18 year old female soccer goalie comes into your office 

today for follow up of a wrist injury and also mentions that…

� A soccer ball hit her in the head during high school practice 
yesterday.  She initially felt dizzy and foggy, but that cleared 
after 5 minutes, so she continued running drills. She felt 
unusually tired and took a nap after practice.

� When she awoke, she had a headache, which worsened as 
she tried to study that evening.  

� In three days, she is playing against their high school rival.  
She denies having a headache today and school was “fine.”

� Her HS soccer coach wants a letter for her wrist saying she 
is cleared to play.  Her coach doesn’t know about her 
headache. 
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Which of the following is an 
accurate statement?

A. Since she is 18 and an adult, she 
doesn’t need a clearance letter

B. She currently doesn’t have symptoms so 
can play in the upcoming game

C. She needs to undergo a mandatory RTP 
protocol of no  < 7 d from today

D. She needs to undergo a 5 day RTP 
protocol starting from yesterday

E. I am confused! (even if you are, don’t 
pick E!)
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Sometimes it’s not easy…

� Concussion is defined as a 
traumatically induced transient 
disturbance of brain function and 
involves a complex pathophysiological 
process. 

� Concussion is a subset of mild 
traumatic brain injury (MTBI) which is 
generally self-limited and at the less-
severe end of the brain injury 
spectrum.

What is a concussion?

Three Conditions

1. Biomechanical 
Force
� Caused by a bump, 
blow, or jolt to the 
head
� The head does not 
have to be directly 
hit for the brain to 
injured
� Whiplash
� Blast injuries

What is a concussion?

Three Conditions

2. Rapid Acceleration 
and Deceleration 
causing brain to 
move violently 
inside of skull
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Visualizing a Concussion

� The brain is the 
consistency of 
custard or Jell-O

� A concussion can 
occur due to linear 
forces where the 
brain slams into 
the rough interior 
of the skull

Visualizing a Concussion

• AND/OR a 
concussion can be 
caused by 
rotational forces, 
which twist the 
brain

• Most concussions 
are caused by a 
combination of 
both forces 

What is a concussion?

Three Conditions

3. Causes a 
temporary
disruption of normal 
neurological 
functioning
� Disruption in 
functioning =  
physical and   
cognitive symptoms
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“Window of Vulnerability”
• The period between the concussion and recovery
• Return-to-play during this time could cause 
more severe or even catastrophic brain injury

�Giza and Hovda, JAT 2001

• May be unsafe to 
return to 
competition until 
brain activity has 
returned to normal

• In rats, that time 
period averages 
~10 days

Just because you don’t have 
these, doesn’t mean you are ok

Concussion Symptoms

• Headache
• Fuzzy or blurry vision
• Nausea or vomiting

(early on)
• Dizziness
• Sensitivity to noise or light
• Balance problems
• Feeling tired, having no 

energy

Brain Changes = Signs and Symptoms

Sleep

Physical

• Sleeping more than 
usual

• Trouble falling 
asleep

• Sleep less than 
usual
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Brain Changes = Signs and Symptoms

Cognitive

Emotional/Mood

• Difficulty thinking clearly/Foggy
• Dazed or feeling “out of it”
• Feeling slowed down

• Difficulty concentrating
• Difficulty remembering new information

• Irritability
• Nervousness or anxiety
• Sadness

• More emotional

Just because you don’t have symptoms 
right away, doesn’t mean you are ok

• Evolving injury
• Some sx present immediately
• Some sx are delayed
• Some pts will not display any signs or 
symptoms initially, but sx may appear 
within minutes or hours

• Serial assessments are key
• Don’t underestimate adrenaline or an 
athlete’s ability to rationalize symptoms as 
something else, like a cold or sinus HA

• Even athletes who said they had ‘recovered’ 
within minutes of a concussion still showed 
abnormalities on cognitive tests 36 hours 
later

• Evidence that no youth athlete “recovers” on 
the same day of injury

�AJSM 2004 �Collins et. al., Neurosurgery 2006
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California State Laws

� AB 25, Concussion Law 2012
� 3 parts (education, remove from play, written 

medical note to return)
� AB 1451, Coaches Concussion Training 

Law 2013
� Mandatory education every 2 years

� AB 2127, Concussion Safety Law 2015
� Limit FB full-contact practices
� Mandatory RTP protocol of no less than 7 days 

from the diagnosed date of concussion
� RTP under the supervision of LHCP

Remember:
Return to Learn

(or work) 

BEFORE
Return to Play

Return to Learn
� The Hidden Injury
� Teacher doubt, anger at extra work
� Coach doubt, anger at lack of toughness
� Balance being at school vs. home
� Socialization component of recovery
� Increasing anxiety at falling behind in school
� Loss of identity as an athlete

� Cognitive rest
� Benefit vs. harm re: prolongation of symptoms or 

ultimate outcome
� Will restrictions create more emotional stress?

�Halstead et al, Pediatrics 2013

What about strict rest after 
an acute concussion?

� 88 patients (11-22 yoa) seen at pediatric 
ED randomized
� Strict rest x 5 days vs. “usual care” of 1-2 days 

rest, then stepwise return to activity

� Neurocognitive and balance outcomes 
same

� Strict rest group had more daily post 
concussive symptoms and slower 
symptoms resolution

�Thomas et al, Pediatrics 2015
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What can improve recovery in our 
patients with concussion?

� If the child is evaluated within one week of injury 
by a concussion specialist 

• 16d vs. 36d (p < 0.001)
� Let’s educate and build a larger network of 

trained knowledgeable providers

� If the child reported a headache on the field at 
time of injury

• 23d vs. 33d (p < 0.001)
� Let’s educate more of our children—and their 

teammates and coaches-- about the various 
signs and symptoms of concussions

�Bock et al Childs Nerv Syst 2015

Goals of Concussion Care in 
Primary Care Setting

Primary Care Evaluation
Diagnostic Interview
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Acute Management

� Brain is in acute 
energy/metabolic 
crisis

� 2-5 Day Window 
of “Aggressive 
Rest”

� Cocoon therapy 
not necessary and 
likely harmful

Acute Management

� Once symptoms are manageable, allow for 
slow introduction of mental, physical, and 
social activities 

� Generally 3-7 days post injury
� Asymptomatic status is NOT necessary to 
begin gradual return to activities

Acute Management
Return to Learn – “Concussion Care Plan”

Acute Management

� After initial rest 
period, important to 
slowly increase 
physical activity

� Start with low 
exertion activities 
(e.g. walking)

� Slowly increase 
exertion as 
symptoms start to 
subside
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Acute Management

� Return to Play – “Concussion Care Plan”
1. Asymptomatic at rest and exertion
2. Normal physical/neurological 

examination
3. Normal cognitive function

Medically cleared for a graduated return 
to play

Acute Management
Return to Play – “Concussion Care Plan”

Light 
aerobic 
activity

Sport 
specific 
activity

Game 
play

Acute Management
Return to Play – “Concussion Care Plan”

Which is not a risk factor 
associated with a delayed 

recovery?
A. Having ADHD
B. Female sex
C. Hx of migraine HA
D. Hx of sleep disorders
E. Retrograde amnesia
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Chronic/Slow to Recover 
Management

� Evaluate Risk Factors Associated With 
Delayed Recovery

Chronic/Slow to Recover 
Management

• Post Injury Psychological Factors
• Depression, anxiety and neuroticism better 

predictors of postconcussive symptoms than 
cognitive impairments

• Concussion may be precipitating event leading 
to anxiety disorder (diathesis)

• Increasing awareness of somatic non-concussion 
symptoms are misattributed (hypersensitivity)  

• History of psychiatric diagnosis is risk factor for 
prolonged recovery

Chronic/Slow to Recover 
Management

� Suboptimal Effort
� Learned helplessness. Not even going to try 

due to perceived difficulty of task

� Secondary Gain 
� Concussion symptoms are very non-specific 

and therefore is a socially acceptable way of 
manifesting psych-related symptoms

� Malingering
� Outright fraud for monetary or material benefit

Post Concussion Management

When to consider referral
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What can improve recovery in our 
patients with concussion?

� If the child is evaluated within one week of injury 
by a concussion specialist 

• 16d vs. 36d (p < 0.001)
� Let’s educate and build a larger network of 

trained knowledgeable providers

� If the child reported a headache on the field at 
time of injury

• 23d vs. 33d (p < 0.001)
� Let’s educate more of our children—and their 

teammates and coaches-- about the various 
signs and symptoms of concussions

�Bock et al Childs Nerv Syst 2015

Legislation or Education?

Let’s do both .

This is the issue “Is my kid at risk of 
permanent brain damage?”
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CTE: 
Chronic Traumatic Encephalopathy

Do Concussions Cause CTE?

� There is not yet a controlled epidemiological 
study matching large samples of ex-FB 
players to age-matched men without a 
history of collision sports

� 2012 Zurich Concussion Guidelines
� The speculation that repeated concussion or 

subconcussive impacts cause CTE is 
unproven
� The extent to which age-related changes, 

mental health disease, EtOH/drug use, etc. 
contribute to CTE is unaccounted for

Do Concussions Cause CTE?

� It is not yet scientifically known if Tau 
deposits in the brain can cause depression, 
substance abuse, suicidality, personality 
changes or cognitive impairment. 

� Many knowns and unknowns at this time:
� Is Tau really a biomarker and a problem, or just a 

pathologic finding unrelated to the sx of CTE?
� It is not known if individuals who never sustained 

concussion but have other issues such as 
chronic pain, anabolic steroid use etc. have tau 
deposition in brain areas considered unique to 
CTE 

• Let’s reduce brain trauma exposure and risk 
of concussions through proper education, 
prevention, response, management, and 
treatment of brain injuries in sports

• “Informed Consent” is essential when 
discussing sports and concussion risk

• It is still important to encourage physical 
activity--and sports--for everyone!

Summary
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Thank You for your attention!



This form has been provided by: 

 

 
 
 
 
 

Your child has been diagnosed with a concussion (also known as a mild traumatic brain injury). This personal plan is designed to help speed recovery, and careful 
attention to it can also prevent further injury.  Your child cannot participate in any physical activity (e.g., sports, physical education (PE), riding a bike, etc.) until 
symptoms resolve and/or they have been cleared by their provider. It is important to limit activities that require a lot of thinking or concentration (homework, job-
related activities) while recovering, as this can also make symptoms worse. 
 

RED FLAGS - Call 911 or go to the nearest emergency department if your child suddenly experiences any of the following: 
Increased headache or neck pain severity Increased drowsiness, can’t be awakened Increased confusion or disorientation  Unusual behavior change 
Loss of consciousness or seizures Weakness or numbness in arms or legs Repeated vomiting Fluid leaking from ears/nose Slurred speech 

 

Return to Daily Activities 
1. Make sure your child gets lots of rest. Be sure they get enough sleep at night- no late nights. Keep the same bedtime weekdays and weekends. 
2. Allow your child to take daytime naps or rest breaks when they feel tired or fatigued. Limit naps to less than 1 hour. 
3. Limit physical activity as well as thinking and concentration, as these activities may make symptoms worse.  

• Physical activity includes PE, sports practices, weight training, running, exercising, heavy lifting, etc. 
• Thinking and concentration activities (e.g., homework, classwork load, job-related activities). 

4. Encourage your child to drink lots of fluids and eat healthy foods every 3-4 hours to maintain appropriate blood sugar levels which will allow the brain to heal. 
5. As symptoms decrease, begin to gradually return to daily activities. If symptoms worsen or return, reduce activity; try again later. 
6. During recovery, it is normal for your child to feel frustrated and sad when they do not feel right and can’t be as active as usual. 
 

Return to School 
1. While having symptoms of concussion your child may need extra help with schoolwork. As symptoms decrease, accommodations can be gradually lifted. 
2. Inform teacher(s), school nurse, school psychologist or counselor, and administrator(s) about your child’s injury and symptoms. School personnel should be 
instructed to watch for: 

• Difficulty paying attention or concentrating  • Difficulty remembering or learning new things • Greater irritability, less able to cope with stress 
• Increased time completing tasks or assignments • Increased symptoms (e.g., headache, tiredness) when doing schoolwork 

 
PHYSICAL ACTIVITY STATUS  (Please mark all that apply) 

__ This student is not to participate in physical activity of any kind. 

__ This student is not to participate in recess or other physical activities other than untimed, voluntary walking. 

__ This student may begin a graduated return to play progression (see Concussion Return to Play Protocol on back of page). 

__ This student has medical clearance for unrestricted athletic participation (Has completed the Concussion Return to Play Protocol). 

Comments: _____________________________________________________________________________________________ 
 
This referral plan is based on today’s evaluation: 

 

Concussion Care Plan Completed by: ______________________________________________________________________________________________ 
Provider                        Credentials          Date 

Patient Name: 
DOB:  Age: 
Date:  ID/MR#: 
Date of Injury: 

ACADEMIC ACTIVITY STATUS  (Please mark all that apply) 

__ This student is not to return to school. 

__ This student may begin a return to school based on successful progression (see Concussion Return to Learn Protocol on back of page). 

__ This student is no longer experiencing any signs or symptoms of concussion and may be released to full academic participation. 

Comments: _____________________________________________________________________________________________ 

____ Return to Office: Date of next appointment _________________                                 ____ No Follow-up Needed    
____ Referral: ____ UCSF-BCHO Sports Concussion Program   ____ UCSF-BCHO Physical Therapy (Sports Medicine Center for Young Athletes) _____ Other PT 
        ____ Neurology ____ Neurosurgery     ____ Psychiatrist    _____ Psychologist  _____ Neuropsychologist  ____ Other: ________________________ 

Concussion Care Plan 
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Return to Learn Protocol 
Stage Home Activity School Activity Physical Activity 

Brain 
Rest 

Rest quietly; get 8-10 hours of sleep per night, limit naps 
to less than 1 hour.  Avoid bright light.  Drink plenty of 
fluids; eat healthy foods every 3-4 hours. Avoid "screen 
time" (computer, cell phone, TV, video games). 

No school. No homework or take-home tests. Avoid 
reading and studying. 
 

Walking short distances to get around is okay. No 
exercise of any kind. No driving. 
 

This step usually ends 3-5 days after injury.  Progress to the next stage when your child starts to improve, but s/he may still have some symptoms. 

Restful 
Home 

Activity 

Set a regular bedtime/wake up schedule. Allow at least 
8-10 hours of sleep and naps if needed. Drink lots of 
fluids and eat healthy foods every 3-4 hours. Limit 
"screen time" to less than 30 minutes a day. 

No school. May begin easy tasks at home (drawing, 
baking, cooking). Soft music and audio books ok. May 
progress to next step once 60-90 minutes of light mental 
activity does not increase symptoms. 

Light physical activity, like walking. No strenuous 
physical activity or contact sports. No driving. 
 

Progress to the next stage when your child starts to improve and s/he has fewer symptoms. 

Return to 
School - 
PARTIAL 

DAY 

Allow 8-10 hours of sleep per night. Avoid napping. 
Drink lots of fluids and eat healthy foods every 3-4 
hours. "Screen time" less than 1 hour per day. Spend 
limited social time with friends outside of school.  
 

Gradually return to school. Start with a few hours/half-
day. Take breaks as needed. Avoid loud areas that 
increase symptoms. Use sunglasses/ earplugs as 
needed. Sit in front of class. Use preprinted large font 
(18) class notes. Complete necessary assignments only. 
No tests or quizzes. Limit homework time.  Multiple 
choice or verbal assignments encouraged. Tutoring or 
help as needed. Stop work if symptoms increase. 

Light physical activity, like walking, and as instructed 
by healthcare provider. No strenuous physical activity 
or contact sports. No driving. 
 

Progress to the next stage when your child can complete the above activities without symptoms.   

Return to 
School - 

FULL 
DAY 

Allow 8-10 hours of sleep per night. Avoid napping. 
Drink lots of fluids and eat healthy foods every 3-4 
hours. "Screen time" less than 1 hour per day. Spend 
limited social time with friends outside of school. 

Progress to attending core classes for full days of 
school. Add electives as tolerated. No more than 1 test 
or quiz per day. Give extra time or untimed 
homework/tests.  Tutoring or help as needed. Stop if 
symptoms increase. 

Light physical activity, like walking, and as instructed 
by healthcare provider. No strenuous physical activity 
or contact sports. No driving. 

Progress to the next stage when your child has returned to full school and is able to complete all assignments/tests without symptoms. 

Full 
Recovery Return to normal home and social activities. Return to normal school schedule and course load. 

Complete Graduated Return to Play Protocol (below) 
before returning to strenuous physical activity or 
contact sports. 

 
Return to Play Protocol 

You must have written clearance to begin and progress through the following stages as outlined below, or as otherwise directed by your healthcare provider.   
Minimum of 6 days to pass Stages I and II. 

Stage Activity Exercise Example Objective of the Stage 
I No physical activity for at least 2 full 

symptom-free days. 
• No activities requiring exertion (weight lifting, jogging, 

physical education) • Recovery and elimination of symptoms 

II-A 
Light aerobic activity • 10-15 minutes (min) of walking or stationary biking. 

• Must be performed under direct supervision 

• Increase heart rate to no more than 50% of perceived 
maximum (max) exertion (e.g.,< 100 beats per min) 

• Monitor for symptom return 
II-B 

Moderate aerobic activity 
(Light resistance training) 

• 20-30 min jogging or stationary biking 
• Body weight exercises (squats, planks, push-ups), max 1 

set of 10, no more than 10 min total 

• Increase heart rate to 50-75% max exertion (e.g.,100-
150 bpm) 

• Monitor for symptom return 
II-C Strenuous aerobic activity 

(Moderate resistance training) 
• 30-45 min running or stationary biking 
• Weight lifting ≤ 50% of max weight 

• Increase heart rate to > 75% max exertion 
• Monitor for symptom return 

II-D 
Non-contact training with sport-specific drills 
(No restrictions for weightlifting) 

• Non-contact drills, sport-specific activities (cutting, 
jumping, sprinting) 

• No contact with people, padding or the floor/mat 

• Add total body movement 
• Monitor for symptom return 

Prior to beginning Stage III, please make sure that written clearance for return to play, after successful completion of Stages I and II, has been given to your school. 
III Limited contact practice • Controlled contact drills allowed (no scrimmaging) • Increase acceleration, deceleration and rotational 

forces 
• Restore confidence, assess readiness for return to play 
• Monitor for symptom return 

Full contact practice 
Full unrestricted practice 

• Return to normal training, with contact 
• Return to normal unrestricted training 

MANDATORY:  You must complete at least ONE contact practice before return to competition, or if non-contact sport, ONE unrestricted practice                                                                   
(If contact sport, highly recommend that Stage III be divided into 2 contact practice days as outlined above) 

IV Return to play (competition) • Normal game play (competitive event) • Return to full sports activity without restrictions 
 



Concussion Assessment Form 

This form has been provided by: 

	  

A. INJURY CHARACTERISTICS  Reporter:  ___Patient ___Parent ___Other_____________________             Date/Time of Injury_________________________ 

B. SYMPTOM CHECKLIST         Indicate symptoms the patient has experienced post-injury (P) and symptoms they are currently experiencing (C)       ____NO REPORTED SYMPTOMS 
Physical P C Physical P C Thinking P C Emotional P C Sleep P C 

Headaches   Sensitivity to light   Feeling mentally foggy   Irritability   Drowsiness   

Nausea   Sensitivity to noise   Problems concentrating   Sadness   Sleeping more than usual   

Fatigue   Numbness/Tingling   Problems remembering   Feeling more emotional   Sleeping less than usual   

Visual problems   Vomiting   Feeling more slowed down   Nervousness   Trouble falling asleep   

Balance Problems   Dizziness   Number of post-injury  symptoms: _____/22 Number of current symptoms: _____/22 

Do these symptoms worsen with physical activity?  ___ Yes  ___ No ___ Unknown 
Do these symptoms worsen with cognitive activity? ___ Yes  ___ No ___ Unknown 

How different is the person acting compared to their usual self? (circle) 
No Different          Very Different              Unsure                 N/A 

C. RISK FACTORS for PROTRACTED RECOVERY (check all that apply) 
Concussion History Headache History √  Developmental History √  Psychiatric History 

Previous #:    0     1      2      3      4      5       6+ History of migraine or chronic 
headache 
___ Personal 
___ Family _______________ 

 Learning Disabilities  Anxiety 
Longest symptom duration  ____Days  ____Weeks  ____Months  ADHD  Depression 

If multiple concussions, did less force cause re-injury? ___ Y ___ N 
 Developmental Delays  Sleep Disorder 
 Other __________________  Other _______________ 

List other comorbid medical disorders or medication usage (e.g., hypothyroid, seizures) ___________________________________________________________________________ 
D. STANDARDIZED ASSESSMENT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
E. DIAGNOSIS 

F. FOLLOW-UP PLAN: 

____ No Diagnosis           ____ Concussion w/o LOC        ____Concussion w/ LOC        ____ Other _____________________________________________             

____ Return to Office: Date of next appointment _________________                                 ____ No Follow-up Needed    
____ Referral:  ____ UCSF-BCHO Sports Concussion Program   ____ UCSF-BCHO Physical Therapy (Sports Medicine Center for Young Athletes) ____Other PT 
      ____ Neurology ____ Neurosurgery     ____ Psychiatry    _____ Neuropsychology  _____Psychology  ____ Other: __________________________ 

1. Injury Description ____________________________________________________________________________________________________________________________ 
______________________________________________________________________________________________________________________________________________ 
2. Location of Impact: ___Frontal  ___L Temporal  ___R Temporal  ___L Parietal  ___R Parietal  ___Occipital  ___Neck  ___Indirect Force  
3. Loss of Consciousness: ___ Yes  ___No ___Unknown  Duration ______________ 
4. Amnesia Before (Retrograde) Are there any events just BEFORE the injury of which the patient has no memory (even brief)?  ___ Yes  ___ No      Duration _____________ 
5. Amnesia After (Anterograde) Are there any events just AFTER the injury of which the patient has no memory (even brief)?  ___ Yes  ___ No      Duration _____________ 
6. Signs after injury: ___Appeared dazed or stunned ___Was confused about events ___Answered questions slowly ___Repeated questions  ___Forgetful ___Other: ___________ 
7. Seizures: Were seizures observed? ___ Yes  ___ No     Details_________________________________________________________ 

1. Immediate memory 1 point each correct word remembered 
List Trial 1 Trial 2 Trial 3 Alternative word list 

Elbow 0          1 0          1 0          1 Candle Baby Finger 
Apple 0          1 0          1 0          1 Paper Monkey Penny 
Carpet 0          1 0          1 0          1 Sugar Perfume Blanket 
Saddle 0          1 0          1 0          1 Sandwich Sunset Lemon 
Bubble 0          1 0          1 0          1 Wagon Iron Insect 
Total: /5 /5 /5    

Immediate Memory Score:        /15 
2. Concentration: 1 point each correct digit line, 1 point for total correct months/days of week                                                                                                                                                                             

Digits Backward Trial 1 Alternative Digit List 
6-2 0          1 5-2 4-1 4-9 
4-9-3 0          1 6-2-9 5-2-6 4-1-5 
3-8-1-4 0          1 3-2-7-9 1-7-9-5 4-9-6-8 
6-2-9-7-1 0          1 1-5-2-8-6 3-8-5-2-7 6-1-8-4-3 
Months Backwards:  Dec – Nov – Oct – Sept – Aug – July – June – May – April – Mar – Feb – Jan              
Days of the Week (patient < 13 yo): Sat – Fri – Thurs – Wed – Tues – Mon – Sun                                                                               Concentration Score:       /5 

 
3. Head/Neck Exam Findings: _______________________________________________________________________________________________________________ 

 
4. Neurologic Exam Findings:_______________________________________________________________________________________________________________ 

 
5. Balance Exam: Modified Balance Error Scoring System (BESS)       Double Leg Errors ____/10  Tandem Errors____/10 

 



 

	  

 
Concussion Assessment Form Instructions 

A. Injury Characteristics: 
1. Obtain description of the injury – how injury occurred, type of force, type of activity or incident when injury occurred 
2. Indicate location of impact - Different biomechanics of injury may result in differential symptom patterns (e.g., occipital blow may result in visual changes, balance difficulties). 
3. Loss of consciousness (LOC) – If occurs, determine LOC duration. 
4/5. Amnesia: Amnesia is defined as the failure to form new memories. Determine whether amnesia has occurred and attempt to determine length of time of memory dysfunction – 
before (retrograde) and after (anterograde) injury. Even seconds to minutes of memory loss can be predictive of outcome. Recent research has indicated that amnesia may be up to 4-10 
times more predictive of symptoms and cognitive deficits following concussion than LOC. 
6. Signs after injury. If present, ask individuals who know the patient (parent, spouse, friend, etc.) about specific signs of the concussion that may have been observed. These signs are 
typically observed early after the injury. 
7. Inquire whether seizures were observed. 
 
B. Symptom Checklist: 
1. Ask patient (and/or parent) to report presence of the four categories of symptoms since injury. It is important to assess all listed symptoms as different parts of the brain control 
different functions. One or all symptoms may be present depending upon mechanism of injury. 
2. For all symptoms, indicate presence of symptoms as those experienced post-injury (P) and currently (C). Since symptoms can be present premorbid/at baseline (e.g., 
inattention, headaches, sleep, sadness), it is important to assess change from usual presentation. 
3. Scoring: Sum total number of symptoms post-injury (P) and currently (C for a Symptom Scores (score range 0-22).  
4. Exertion: Inquire whether any symptoms worsen with physical (e.g., running, climbing stairs, bike riding) and/or cognitive (e.g., academic studies, reading, computer use or multi-
tasking at work) exertion. Clinicians should be aware that symptoms will typically worsen or re-emerge with exertion, indicating incomplete recovery. Over-exertion may protract recovery. 
5. Behavior: Determine how differently the patient is acting from their usual self. 
 
C. Risk Factors for Protracted Recovery: 
 Assess the following risk factors as possible complicating factors in the recovery process: 
1. Concussion history: Assess the number of prior concussions, the longest duration of symptoms, and whether less biomechanical force resulted in re-injury. Research indicates that 
cognitive and symptom effects of concussion may be cumulative, especially if there is minimal time between injuries and less biomechanical force results in subsequent concussion 
(which may indicate incomplete recovery from initial trauma). 
2. Headache history: Assess personal and/or family history of diagnosis/treatment for headaches. Research indicates history of headaches (migraine in particular) can result in 
protracted recovery from concussion. 
3. Developmental history: Assess history of learning disabilities, Attention Deficit Hyperactivity Disorder or other developmental disorders. Research indicates that there is a possibility 
of a longer period of recovery with these conditions. 
4. Psychiatric history: Assess for history of depression/mood disorder, anxiety, and/or sleep disorder. 
 
D. Standardized Assessment Instructions – Words in italics should be read to the patient 
Immediate Memory 
“I am going to test your memory. I will read you a list of words and when I am done, repeat back as many words as you can remember, in any order.”  
Trials 2 & 3: “I am going to repeat the same list again. Repeat back as many words as you can remember in any order, even if you said the word before.”  
Complete all 3 trials regardless of scores on trials 1 & 2. Read the words at a rate of one per second. Score 1 pt. for each correct response. Total score equals sum across all 3 trials.  
Do not inform the athlete that delayed recall will be tested. 
 
Concentration: Digits backward  
“I am going to read you a string of numbers and when I am done, repeat them back to me backwards, in reverse order of how I read them to you. For example, if I say 7-1-9, you would 
say 9-1-7.”  If correct, go to next string length. If incorrect, read trial 2. Stop if incorrect for both trials. If correct for trial 2, go to next string length.  The digits should be read at the rate of 
one per second. Score 1 pt. for each string length. 
 
Months (Days) in reverse order - “Now tell me the months of the year in reverse order. Start with the last month and go backward. So you’ll say December, November … Go ahead”. 
1 point for entire sequence correct. (If the patient is < 13 yo, use the days of the week in reverse order) 
 
Balance Examination: Modified Balance Error Scoring System (BESS) (Note: A stopwatch or watch with a second hand is required for this testing. Dominant = used to kick a ball) 
“I am now going to test your balance. Please take your shoes off, roll up your pant legs above ankle (if applicable). This test will consist of two twenty second tests with different stances.” 
(a) Double leg stance: “The first stance is standing with your feet together with your hands on your hips and your eyes closed. You should try to maintain stability in that position for 

20 seconds. I will be counting the number of times you move out of this position. I will start timing when you are set and have closed your eyes.” 
(b) Tandem stance: “Now stand heel-to-toe with your non-dominant foot in back. Your weight should be evenly distributed across both feet. Again, you should try to maintain stability 

for 20 seconds with your hands on your hips and your eyes closed. I will be counting the number of times you move out of this position. If you stumble out of this position, open 
your eyes, return to the start position, and continue balancing. I will start timing when you are set and have closed your eyes.” 

 
Delayed Recall   **Delayed recall testing should be performed after completion of the balance testing, head/neck and neuro exam.** 
“Do you remember that list of words I read a few times earlier? Tell me as many words from the list as you can remember in any order.” 
Score 1 pt. for each correct response. 
 
Normative Guidelines for Concussion Assessment: Any cognitive subtest (immediate memory, concentration, delayed memory) error ≥2 is below expectations and may indicate 
impaired cognition. BESS total errors ≥8 is below expectations and may indicate impaired balance.  
 
E.  Diagnosis: Indicate patient’s diagnosis based upon your evaluation. 
 
F. Follow-Up Plan: Develop a follow-up plan for patients. Serial evaluation of the concussion is critical as symptoms may resolve, worsen, or ebb and flow depending upon many factors 
(e.g., cognitive/physical exertion, comorbidities). Referral to other providers can be particularly valuable to help manage certain aspects of the patient’s condition.  

Types of errors  
1. Hands lifted off iliac crest  
2. Opening eyes  
3. Step, stumble, or fall  
4. Moving hip into > 30 degrees abduction  
5. Lifting forefoot or heel  
6. Remaining out of test position > 5 sec  

• Each of the 20-second trials is scored by counting the errors accumulated by the patient. 
• The examiner will begin counting errors only after the patient has assumed the proper start position.  
• The modified BESS is calculated by adding one error point for each error during the two 20-second tests.  
• The maximum total number of errors for any single position is 10.  
• If a patient commits multiple errors simultaneously, only one error is recorded but the patient should quickly return to the testing 

position, and counting should resume once patient is set.  
• Patients that are unable to maintain the testing procedure for a minimum of five seconds at the start are assigned the highest 

possible score, ten, for that testing position. 


