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Concussion Baseline Testing Education
Concussion Prevention, Recognition, and Response

Approximately 90 percent of concussions occur without loss of consciousness, so knowing the signs 
and symptoms of a concussion is crucial as a parent. Concussion is a subset of mild traumatic brain 
injury. This may occcur by a direct blow to the head, face, neck, or elsewhere on the body with a force 
transmitted to the head.

Following a collision, fall, or strike to the head, athletes may think they can still play; however, they 
should always be evaluated to ensure they have not sustained a concussion. Staff, coaches, parents, 
and athletes need to be aware of the symptoms of a concussion (discussed below). All suspected 
concussions should be medically evaluated. 

Concussion Facts
	• Approximately 2.2 million adolescents and children  
have a sport-related concussion each year.

	• The UPMC Sports Medicine Concussion Program has 
more than 20,000 patient visits per year.

	• Concussion mainfestations vary from individual  
to individual.

	• A concussion is a mild traumatic brain injury.

	• Most concussions occur without loss of consciousness.

	• Concussions can occur in any sport or recreational 
activity.

	• Recognition and proper response to concussions  
when they occur can help prevent further injury.

	• Youth athletes (elementary and high school) have  
been shown to exhibit longer recovery times when 
compared to college and professional athletes.

	• Females are at higher risk for prolonged recovery 
and often present with a higher number of symptoms 
compared to males.

	• A repeat concussion, that occurs before the brain 
recovers from the first — usually within a short period 
of time (hours, days or weeks) — can slow recovery, 
increase the likelihood of having long term problems,  
or result in a more serious injury.

	• Many concussions go undiagnosed and unreported 
because signs and symptoms can vary from athlete  
to athlete.

	• Traditional neurological procedures, such as a CT,  
MRI, and EEG, are not consistently useful in evaluating 
the effects of a concussion, as concussion is not a 
structural injury.

What is a concussion?
Concussion is defined as a traumatically induced transient 
disturbance in brain function that involves a complex 
pathophysiological process. In other words, a concussion  
is an energy problem in the brain, where active areas  
of the brain are not getting the correct amounts of energy 
where and when they need it. It is caused by moving 
forces, such as a bump, blow, or jolt to the head or 
elsewhere on the body.

What are the symptoms of a concussion?
Although the classic markers of injury, including loss  
of consciousness, confusion, memory loss, disorientation, 
vomiting, and/or balance problems may be present in 
some athletes with a concussion, there may or may not  
be obvious signs that a concussion has occurred. 
Symptoms may not be present immediately after the hit  
or play. It is important to take the time to perform a full 
thorough evaluation of the player to determine whether  
a concussion has occurred before allowing them to return  
to the game or practice. A majority of athletes who 
experience a concussion will be symptom free in one to 
three weeks. However, it is important to know that because 
every case is different, there is no simple timetable for 
recovery. Some people recover in days, others require 
weeks or months. 
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What should I do if I think I have a concussion?
	• TELL YOUR COACHES AND PARENTS. Never ignore  
a bump or blow to the head even if you feel fine. Also 
tell your coach if one of your teammates might have  
a concussion.

	• GIVE YOURSELF TIME TO GET BETTER. If you have 
experienced a likely concussion, your brain needs time 
to heal. After a brief period of rest (approximately  
24-48 hours), athletes are encouraged to become 
gradually more active, both physically and cognitively.  
It is important to refrain from contact sports until you 
get approval from a doctor or health care professional  
to return to play. Strict rest for a longer period of time 
than 24-48 hours may have detrimental effects and lead 
to increased chance of prolonged symptoms.

What should I do if I suspect my son/daughter 
has suffered a concussion?
	• Speak to your athlete’s coach and/or certified  
athletic trainer.

	> “When in doubt, sit them out”

	• Contact the UPMC Sports Medicine Concussion  
Program at (412) 432-3681 opt 1. The team is available 
to assess, manage, and treat concussions in athletes  
and nonathletes of all ages.

	• Visit the emergency department if the following occur:

	> Severe headache that gets worse and does not  
go away

	> One pupil larger than the other

	> Repeated vomiting

	> Convulsions/seizures (shaking or twitching)

	> Unusual behavior (confusion, agitation, restlessness)

	> Loss of consciousness (passed out/knocked out)

	> Inability to wake up/extreme drowsiness

	> Slurred speech, weakness/numbness, or decreased 
coordination

	> Difficulty with walking or balance

	> Cannot recognize people or places

	• Follow-up with your primary care physician.

Signs observed by coaching staff or parent Symptoms reported by athlete

Appears confused Headache or pressure in head

Is confused about assignment or position Nausea or vomitting

Forgets an instruction Balance problems or dizziness

Is unsure of game, score, or opponent Double or blurry vision

Moves clumsily Sensitivity to light

Answers questions slowly Sensitivity to noise

Loss of consciousness Feeling sluggish, hazy, foggy, or groggy

Shows mood, behavior, personality changes Concentration or memory problems

Unable to recall events prior to hit or fall Confusion

Unable to recall events after hit or fall Does not “feel right” or is “feeling down”

Stumbles or exhibits balance difficulties Changes in mood

Changes in sleeping patterns or fatigue

Signs and Symptoms
Athletes who experience any of the signs and symptoms listed below after a bump, blow, or jolt to the head or body  
may have sustained a concussion.
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What activities should the athlete avoid  
after a concussion?
	• Do not participate in any contact physical activity until 
cleared by your health care professional or the UPMC 
Sports Medicine Concussion Program.

	> Athletes are actually encouraged to engage in light 
low-risk, non-contact physical activity after a brief 
period of rest, such as walking or jogging.

	• Athletes may begin to notice that doing daily activities, 
such as texting and playing video games may increase 
symptoms; however, these activities do not need to be 
restricted.

Should my child stay home from school  
after a concussion?
Students who experience symptoms of a concussion  
may need extra help to perform school related activities, 
as they may experience an increase in symptoms when 
attempting to complete school work; however, after  
an initial rest period (24-48 hours), return to school is 
strongly encouraged. Emerging literature suggests the 
restriction of school may prolong recovery due to stress 
about maintaining grades and social isolation. It is not 
necessary for an athlete to feel 100% prior to returning  
to school. 

When can my child return to play after  
a concussion?
An athlete should not participate in any CONTACT 
physical activity when symptoms are present. This 
includes contact sports, such as football or basketball,  
as well as physical education class activities, such as 
dodgeball or Red Rover. The athlete is permitted and 
encouraged to engage in low-risk, non-contact physical 
activity every day, even if it is just a light walk. The injured 
person should never return to contact sports with any 
symptoms unless directed by a health care professional.

How can I reduce the likelihood  
of a concussion?
While impossible to eliminate all concussions, there are 
steps you can take in protecting yourself:

	• Follow your coaches’ rules for safety and the rules  
of the sport

	• Practice good sportsmanship at all times

	• Use the proper sports equipment, including personal 
protective equipment (such as helmets, padding, 
shin guards, and eye and mouth guards). In order for 
equipment to protect you, it must be:

	> The right equipment for the game, position,  
or activity

	> Worn correctly and fit well

	> Used every time you play

Clinical Trajectories
There are different patterns of symptoms and problems 
that can arise after concussion. The clinical outcome of  
a conucssion can be greatly impoved by being correctly 
diagnosed and having a treatment plan individually 
designed for the patient. Researchers at the UPMC Sports 
Medicine Concussion Program have identified six primary 
clinical profiles, or trajectories, that a concussion may take:  

Vestibular:

	• Symptoms – dizziness, fogginess, motion sickness, 
difficulty with balance, trouble stabilizing vision when 
moving the head, poor hand-eye coordination

	• Treatment – vestibular therapy, which is a type 
of physical therapy, customized to suit various 
environments (i.e. work or school) that the patient may 
encounter by focusing on minimizing the vestibular 
effects of the concussion. Further, athletes are 
encouraged to engage in graded exposure to stimuli

Ocular:

	• Symptoms – difficulty coordinating eye movements, 
headaches, fatigue, double/blurred vision, and difficulty 
focusing vision

	• Treatment – vestibular therapy or a neuro-optometrist 
may recommend vision therapy
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Cognitive/Fatigue:

	• Symptoms – decreased ability to concentrate or 
multitask, difficulty learning new information, trouble 
remembering, increased fatigue

	• Treatment – Strict sleep hygiene, diet, hydration, stress 
management, and exercise regulations, academic and 
workplace accommodations/modifications, as well as 
possible formal neurocognitive rehabilitation

Post-Traumatic Migraine:

	• Symptoms – headaches, nausea, and sensitivity to light 
and/or noise

	• Treatment – strict behavioral management, with an 
emphasis on sleep hygiene, proper hydration, diet, stress 
management, and some physical activity; medication 
may be prescribed

Cervical:

	• Symptoms – headaches and neck pain

	• Treatment – mobilization techniques and posture 
correction exercises, pain reduction medication

Anxiety/Mood:

	• Symptoms – excessive anxiety/panic, feeling 
overhwhelmed, sadness, or significant irritability

	• Treatment – exertion therapy, a prescribed daily exercise 
plan, maintain social engagement, possible mental 
health counseling; medication may be prescribed

Concussion Recovery Process
Each concussion should be treated individually depending 
on the symptoms and evaluation results. The following 
recommendations are made to improve concussion 
management and speed the recovery process.

Return to Play: 

No athlete with a concussion should continue to play or 
return to contact play after sustaining a concussion 
without evaluation, to ensure they are symptom free, both 
at rest and with exercise, and have a normal evaluation.

Athletes continuing to play or receiving multiple blows  
to the head after suffering a concussion may take longer 
to recover from a concussion. To avoid repeat injury, it’s 
crucial to manage concussions until complete recovery.

Research has suggested that light activity in the first  
week can aid in recovery, with increased exertion as 
symptoms decrease. Once the athlete is symptom free 
with heavy exercise for 2-3 days and their evaluation  
data has returned to normal, they may be ready to return 
to play. Prior to return to contact sports, a written release 
must be obtained from a health care provider who is 
trained to evaluate concussions.

School: 

While athletes may notice an increase in their symptoms 
upon returning to academic work, athletes should return 
to school fairly quickly following a concussion to avoid 
undue stress regarding keeping up with class work.

Many students do not require accommodations when 
returning to school; however, some may need academic 
accommodations and/or modifications depending on the 
nature of their symptoms and presentation during clinical 
evaluation, including but not limited to, extra time on 
testing, ability to take breaks throughout the day, and 
reduction of overall classwork.

Neurocognitive Testing:

The use of neurocognitive testing is one piece of the 
puzzle in assessing recovery from concussions and 
determing return to play. It should be used as a tool  
by trained professionals and should not be the only 
deciding factor in returning a concussed athlete to play.  
It provides objective data and prevents athletes who  
hide their symptoms from returning to play before they  
are fully recovered. 

While there are several available tests to accomplish this, 
the one with the widest acceptance and largest database 
is the ImPACT® test. The ImPACT® test is used by the NFL, 
NHL, and other professional sports organizations. 

There are two parts of the test, the Post Concussion 
Symptom Scale component and the six part neurocognitive 
test component. Both components should return to base- 
line or “normal” before an athlete is allowed to resume 
playing a contact sport.
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Generally, the symptoms of a concussion disappear before 
the neuro-cognitive findings return to normal, although 
occasionally, this can be reversed. For example, a patient 
may have zero symptoms following a concussion but their 
ImPACT® test takes two weeks to return to normal. It is  
for these reasons that symptom evaluations alone cannot 
be used as the sole criteria for return to play.

Education: 

All sports and health education programs should teach 
students the specific signs and symptoms of concussions.

Concussions Are Treatable:

With the right team, an individualized treatment plan  
can be established that actively targets problem areas of 
the concussion the athlete is experiencing. A concussion 
assessment includes a symptom scale, neurocognitive 
testing, and vestibular-ocular screening. UPMC offers a 
personalized, multidisciplinary treatment approach 
involving:

	• Neuropsychologists

	• Neurovestibular and Exertional Physical Therapists

	• Physical Medicine and Rehabilitation Physicians

	• Neurosurgeons

Timing and Specialty Care:

Recent research shows that athletes who receive 
specialty care for their concussion earlier recover faster 
than those who wait, regardless of injury severity.  
Always seek specialty care as soon as possible after  
a concussion to help the recovery process.

Safety in Youth Sports Act
UPMC Sports Medicine Concussion Program experts 
worked with state officials to develop the Pennsylvania 
Safety in Youth Sports Act. Enacted in 2012, it sets uniform 
standards for managing concussions and traumatic brain 
injuries in student athletes. The act also:

	• States that only a licencensed phyician (MD or DO), 
licensed neuropsychologist, or other licensed medical 
professional trained in the diagnosis and management 
of concussions can treat and release a student athlete 
for return to play.

	• Encourages schools to hold informational meetings 
prior to the start of each athletic season to discuss the 
importance of proper concussion management.

	• Imposes stiff penalities to those not complying with  
the act.

This is why family doctors and pediatricians who are not 
formally trained in concussion management should ensure 
that their patients are getting the best care possible.

IN SUMMARY, each concussion should be treated 
individually. No one guideline will work for each patient. 
The general public, physicians, coaches, athletic trainers, 
parents, and the athletes themselves must be educated 
about the signs, symptoms, and treatment of concussions.

Generally, the athlete may be unaware that they have 
sustained a concussion. In order to prevent poor outcomes 
from concussions, it is crucial to educate athletes, parents, 
and coaches.

What is baseline testing?
Baseline testing is an examination conducted by trained 
health care professionals to assess an athlete’s baseline  
or “normal” neurocognitive functioning when the brain is 
in a “healthy state” (when it is not injured). Specifically,  
a baseline neurocognitive test measures different domains 
including concentration, attention, learning and memory, 
and reaction time.

Additionally, individuals are asked to rate any pre-existing 
symptoms similar to concussion symptoms, such as a 
headache or trouble falling asleep. Baseline tests are 
administered before a concussion occurs and can be used 
as a comparison in the instance of a sustained concussion. 

The HeadsUP Concussion Baseline Testing program uses  
a computer-based online test called ImPACT® (Immediate 
Post-Concussion Assessment and Cognitive Testing) to 
establish a baseline of cognitive function for each 
individual athlete. The baseline test will then be used as 
part of a comprehensive clinical evaluation to determine 
recovery following a concussion.
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How does the baseline test (ImPACT) work?
The test takes approximately 30 minutes to complete and 
is designed to evaluate and document multiple aspects of 
an athlete’s neurocognitive state – processing speed, verbal 
and visual memory, reaction time, and visual motor skills.   

Please note – this baseline test does not evaluate the 
subject for a concussion, identify past concussion(s), 
prevent future concusssions, or determine if your son or 
daughter is predisposed to a concussion.

The result of the baseline test is used as a benchmark 
(comparison) tool of neurocognitive function to determine 
if your son or daughter can safely return to play following 
a subsequently incurred concussion.

If for any reason you think your son or daughter may have 
had a hit to the head or any other potential for a concussion 
prior to taking this baseline ImPACT test, it is strongly 
recommended that he or she seek medical care from the 
UPMC Sports Medicine Concussion Program.

UPMC Sports Medicine Concussion  
Program Locations
Pittsburgh Area

	• UPMC Rooney Sports Complex – Pittsburgh, PA

	• UPMC Lemieux Sports Complex – Cranberry Twp, PA

	• UPMC at Oxford Drive – Monroeville, PA

	• UPMC Outpatient Center – Bethel Park, PA

	• Children’s Pine Center – Wexford, PA

	• Children’s South – Bridgeville, PA

	• Wheeler Family Medical Center – Somerset, PA

	• UPMC Outpatient Center – Greensburg, PA

Erie Area

	• Bayview Centre – Erie, PA

	• UPMC Rehabilitation Institute W 26th Street – Erie, PA

Scheduling Phone Numbers
Pittsburgh – 412-432-3681 opt 1
Erie – 814-877-6195


