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Abstract

Recent evidence has shown that concussions are more serious than previously
anticipated, particularly in young adults. Football is one of the sports in which
concussions are most commonly seen. It is important for high schools to educate,
diagnose and manage concussions correctly to prevent the occurrence of potentially
catastrophic events like second impact syndrome. Through interviews and observations
of practices and games, three Eastern Maine high schools were assessed to evaluate their
concussion policies. Administrators, coaches and medical personnel were interviewed
regarding their concussion awareness. Through a qualitative coding process, themes were
found and assessed. Themes found included: honesty; misconceptions; testing and
assessment; knowledge of players; personal connection; education; communication;
changes in point of view over time; and Maine Principals’ Association oversight. Based
on the themes, recommendations and a conceptual framework for concussion
management were developed to unify concussion management policies throughout

Eastern Maine high schools.
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Chapter 1: Introduction and Rationale

“Concussion” is a term that has been used in medicine and sports for many years.
Different definitions have been created, and as the understanding of the brain has
increased, the definition has evolved. Current resources define concussion as a mild
traumatic brain injury (mTBI), following a blow to the head or body (McCrory et al.,
2009). New research is also suggesting that the effects of concussions are more severe
when the brain is still developing, particularly in adolescence (Daneshvar, Riley et al.,

2011).

Recently there have been more stories in the news about concussions. As
physicians and medical team members develop better tools to diagnose concussions they
are realizing that more concussions occur than had previously been thought. Because
major play-makers in sports like football and hockey are being diagnosed with
concussions, governing bodies of professional sports are developing new rules about
contacts to help prevent concussions. Professional players who have suffered a
concussion often make the news and there is much speculation about the short and long
term consequences of their injuries; but what about those players who are not
professionals, and are not in the national eye? What about the high school athletes

playing sports who experience concussions?

One example is Tim Greene, a high school boy from Falmouth, Maine who
experienced a concussion during a junior varsity football game in August of 2009.

Greene stated that he thought it was a “mild concussion” (Hoffman, 2010, p. 13);



however after the concussion he was not recovering like he had expected. His mother
reports that he was “slurring his words” and after the school athletic trainer did an
IMPACT test (a computerized concussion analysis tool) “his scores were horrible”
(Hoffman, 2010, p. 13). Greene was seen by a doctor, who noted that the 16 year old was
having memory lapses and experiencing difficulties walking. Although in most cases
concussions improve over the course of one to two weeks, Greene’s symptoms only got
worse. His memory deteriorated, he had headaches and he could not concentrate on his
schoolwork, leading him to start attending only two classes per day. These problems,

combined with not being able to participate in sports, led to depression (Hoffman, 2010).

In November of 2009, Greene started going to physical therapy. The first test
done was a Fall Risk Assessment with the results showing that Greene had the balance of
a 105 year old man (Hoffman, 2010). Working hard through physical therapy, Greene
improved physically and mentally, returning to school full-time five months after his
concussion. While Greene recovered, he was restricted from playing football. His doctor,
John Vogt M.D. said, “Concussions are much more significant in the younger athletic
population...the adolescent brain has a long way to go. The vulnerability to concussions
is much more serious. The brain doesn’t fully develop until the mid-20s” (Hoffman,

2010, p. 15).

While Tim Greene suffered severe after-effects from his concussion, there are
athletes and families that have to deal with much worse. Austin Trenum was 17 when he
was diagnosed with a concussion during a Friday night football game. His parents took
him to the emergency room, where they were told he needed to rest and that they should

monitor him for signs of internal bleeding. The next day Austin texted, watched game
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film, went fishing and went to a concert. He also forgot a turn while driving home, and
was having problems remembering simple things while he was fishing. The next day he
woke up early to play video games, which was completely out of character. That
afternoon he went upstairs to do homework and he never came down (White, 2011).
Austin Trenum killed himself, but he had never shown any symptoms of depression.
Later his parents connected all the dots, the strange post-concussion behavior, the
“football headaches” (White, 2011) he had never mentioned before that season, and the
history of one diagnosed and two probable concussions. While knowledge of concussions
is making its way into the professional leagues, it is taking longer to trickle down into
high school athletics. Trenum’s brain was examined by the Center for the Study of
Traumatic Encephalopathy in Boston. It was determined that he had a multi-focal axonal
injury, which was primarily located around the centers for impulse control and judgment.

(White, 2011)

Cases like Tim Greene and Austin Trenum are not unique. McGrath estimates that
coaches should expect a rate of concussion of 5-10% for contact sports. All too often,
high school athletes suffer a concussion and do not understand it well enough so they
ignore it or do not treat it properly. It is very important that high schools help educate the
parents and athletes about concussions, their symptoms and the best methods of their
management. High school athletes are vulnerable for concussions and their lasting
effects, and steps should be taken to help educate, diagnose and manage concussions
better. It is the goal of this study to examine how three high schools in Eastern Maine

educate, manage and diagnose concussions in their football athletes.



Chapter 2- Literature Review

Introduction

Concussion is a term describing a mild traumatic brain injury. Medical
professionals have been aware of concussions for approximately seventy years (Webbe,
2006). The changes in definition that have occurred represent an increase in knowledge
of the brain and how it responds to injury. Casson et al. (2010) defined concussion as a
“traumatically induced alteration in brain function” (p.472). They specified that this
“alteration in brain function” was characterized by “alteration of awareness or
consciousness, including but not limited to being dinged, dazed, stunned, woozy, foggy,
amnesic or, less commonly, rendered unconsciousness” (Casson, 2010, p. 472). A list of

common symptoms also was given to help identify concussions.

Many sources consider concussion as a form of mild traumatic brain injury (mild
TBI or mTBI) (Macleod, 2010; Stern et al., 2011; Bergman and Bay, 2010; Denke,
2008). In the past concussions were graded; however, Jagoda et al. (2009) suggest that
grading mTBI may not be appropriate as there is no way to determine how long
symptoms will last or how severely the patient may be disabled following their brain
injury. The American Congress of Rehabilitation Medicine gives the following definition

of a mild traumatic brain injury:

As manifested by at least one of the following:
1. Any period of loss of consciousness;
2. Any loss of memory for events immediately before or after the accident;

3. Any alteration in mental state at the time of the accident (eg. feeling
dazed, disoriented or confused) and;
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4. Focal neurological deficits that may or may not be transient (1993, p.
86).

Similarly, the National Center for Injury Prevention and Control (2003) has developed its

own definition for mild TBI:

An occurrence of injury to the head, resulting from blunt trauma or acceleration or
deceleration forces with one or more of the following conditions attributable to
the head injury during the surveillance period:

e Any period of observed or self-reported transient confusion,
disorientation or impaired consciousness

e Any period of observed or self-reported dysfunction of memory
(amnesia) around the time of injury

e Observed signs of other neurologic or neuropsychological dysfunction

e Any period of observed or self-reported loss of consciousness lasting
30 minutes or less (p. 16)

These sources provide a series of criteria to diagnose a mild traumatic brain injury. The

National Athletic Trainers’ Association provided a working definition of concussion as:

A mild, diffuse injury... the injury involves an acceleration-deceleration
mechanism in which a blow to the head or the head striking an object results in 1
or more of the following conditions: headache, nausea, vomiting, dizziness,
balance problems, feeling “slowed down,” fatigue, trouble sleeping, drowsiness,
sensitivity to light or noise, LOC [loss of consciousness], blurred vision, difficulty
remembering or difficulty concentrating (Guskiewicz et al., 2004, p. 283).

Webbe (2006) discussed the history of concussions, and how the definition of
concussion has varied through the years. He also described the various difficulties in
defining concussions, as there are many aspects and phenomena that should be included.
Dorothy Gronwall (1991) gave this as a possible definition for concussion, “an injury in
which head trauma is not followed by abnormal neurological signs, though it can be and
often is followed by complaints of headache, poor memory, impaired concentration,
vertigo, irritability, sensitivity to light and noise, and easy fatigue” (254). These

definitions represent possible causes and describe many of the symptoms and problems



associated with concussions. They also identify the potential for prolonged symptoms,

also known as post-concussion syndrome.

Daneshvar, Nowinski et al. (2011) define concussions as “a TBI [traumatic brain
injury] induced by an impulsive force transmitted to the head resulting from a direct or
indirect impact to the head, face, neck, or elsewhere” (p. 3). The authors also
acknowledged that many concussions are not reported as “these impairments in

neurologic function often present with a rapid onset and resolve spontaneously” (p. 3).

The Zurich Consensus Statement, published by McCrory et al. in 2009 is
currently accepted by a large percentage of medical professionals as the most up-to-date
guidelines for concussions. The authors agreed that a concussion is defined as, “a
complex pathophysiological process affecting the brain, induced by traumatic
biomechanical forces” (p. 435). The authors also acknowledged that this injury may have
been due to a direct blow to the head or an “impulsive” (p. 435) force where the force is
transmitted to the head from another area of the body. It is also stated that neurological
function is affected soon after injury, though the symptoms are short-lived and resolve
spontaneously. These symptoms are due mostly to a functional disturbance, rather than a
true structural injury to the brain, and as such, no abnormalities are seen on standard
neuroimaging studies. The Zurich Consensus Statement also discussed treating
concussions on an individual basis, rather than using a grading scale (McCrory et al.,

2009).



Etiology

One major research topic has been to study what occurs in the brain during a
concussion episode. Webbe (2006) discussed that the cause of concussion may result
from a direct impact to the head or an impulse injury, which is due to an abrupt change of

direction.

The National Athletic Trainers” Association position statement on concussions
discussed that a concussion is a diffuse traumatic brain injury that is characterized by
disruption of neurological function (Guskiewicz et al., 2004). In all but the most severe
cases lesions on the brain are not visible. The authors recognized that most diffuse TBI
are caused by acceleration-deceleration motions in the linear or rotational planes. This
action is usually caused by a blow to the head or by the head striking an object. The
authors discussed that the stresses placed on the brain that result in injury are one of three
types: compressive, tensile or shearing. A compressive force is the result of a crushing
force when the tissue cannot withstand any further force. A tensile force is caused by a
pulling or stretching of neural tissue. Shearing forces consist of forces that move across
the parallel structure of tissue (Guskiewicz et al., 2004). The authors also acknowledged
that while brief compressive forces can be well tolerated, shearing or tensile forces are

not well tolerated in the brain.

Signs and Symptoms

There is a general consensus on many symptoms of concussion, though some
sources provide more in-depth lists. In a study with National Football League players
Casson et al. (2010) divide the symptoms they use to classify concussions into six

categories: general symptoms, cranial nerve symptoms, memory problems, cognitive
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problems, somatic problems and unconsciousness. General symptoms consist of
problems like headache, seizure, nausea, syncope and back and neck pain. Cranial nerve
symptoms appear in a cranial nerve test, like tinnitus, dizziness, papillary response and
photophobia. Memory problems relate to anterograde or retrograde amnesia, problems
processing information or attention problems. Cognitive problems are defined as
immediate recall, or disorientation. Somatic complaints consist of depression, fatigue,
anxiety, sleep disturbances or irritability (Casson et al., 2010). While many of these
symptoms were self-reported by the National Football League players in the Casson’s

study, others had to be determined by investigators and by testing.

Webbe (2006) discussed whether or not loss of consciousness (LOC) should be a
defining characteristic of concussion. He discussed that in the past, investigators listed
LOC as a symptom that always occurred, perhaps due to its dramatic characteristic. He
also acknowledged that recent studies have identified that “individuals may show similar
clinical symptoms following mild, closed head trauma when some have exhibited LOC
and some have not (Webbe, 2006, p. 46). Johnson (2011) presented an analysis of
concussions in youth hockey, in this article he offered a short list of symptoms, including
“fatigue, lack of concentration, memory loss and headache” (p. 921). He also
acknowledged that concussions in youth can have “devastating effects on both athletic

and academic performance” (p. 921).

Lau et al. (2011) provided a list of on-field signs and symptoms to examine as
potential indicators of protracted recovery from concussion in high school football
players. This list includes dizziness, headache, posttraumatic amnesia, sensitivity to light

and/or noise, visual problems, retrograde amnesia, confusion, fatigue, balance problems,
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personality changes, vomiting, numbness and loss of consciousness (Lau et al., 2011).
The researchers found that the only symptom that showed a link with protracted recovery

from concussion was on-field dizziness.

Management

There are currently many management strategies for diagnosing and treating
concussions. Daneshvar, Nowinski et al. (2011) reported that “many coaches, athletic
trainers, and other sports medicine professionals do not properly use current guidelines

for concussion assessment and management” (p. 3).

Computerized neurocognitive testing has recently come to light as a tool in
concussion management. It has been recognized as “a more objective measure for
determining the subtle cognitive changes associated with concussion” (Covassin et al.,
2009, p. 639). Neurocognitive baselining, which establishes a pre-concussion “normal”
test result, has also helped to increase detection of post-concussion impairment. If a
baseline is not available, computerized neurocognitive testing provides normative data
based on age, gender and level of education which can be used, however baseline tests
allow medical professionals to track each concussed athlete’s individual progress
(Covassin et al., 2009). While many schools administered a neurocognitive baseline test,
less than half of the athletic trainers responding reported verifying their baseline results,
which can hinder diagnosis and management of concussions. Baseline verification
includes examining reaction time, processing speed and verbal and visual memory scores
which determines whether the athlete was not paying attention or sabotaged his/her

results to determine a low baseline result (Covassin et al., 2000).



Bergman and Bay (2010) discussed the need for a gradual return to physical
activity after symptoms resolve. They also suggested that patients not drive while
symptomatic and that patients rest more. In addition, they recommend that patients limit
activities that require intense thinking or concentration, which may increase the

persistence of symptoms.

Moser and Schatz (2002) discussed that there is not a consensus on how to
manage a concussion, which they state may be due to the lack of evidence behind
concussion severity scales and return to play guidelines. The authors reported that there
are many concussion severity scales for clinicians to use, however none have been
validated. The various scales make it difficult to compare findings across locations, as the

clinicians may not use the same scale (Moser and Schatz, 2002).

Neal McGrath identified the need to define how a concussed student-athlete
should return to school and return to play. In his article, he set up a model for concussion
management that includes both the practice fields and the classroom. McGrath first
identified the need for education among coaches, students, parents and school personnel,
including guidance counselors, teachers, school nurses and others. The author stated that
this will help prepare them to support the student-athletes (2010). McGrath next stated
that using a preseason baseline testing protocol, preferably using a neurocognitive
assessment program, should be integrated into the concussion management protocol, as
these computer-based programs “control[s] for the effects of medications, learning
disabilities, attention deficit/hyperactivity disorder (ADHD) and other preexisting
conditions” (McGrath, 2010, p. 494). Once an athlete has a suspected concussion,

McGrath (2010) identified the need for a sideline assessment and follow-up
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neurocognitive evaluation within the first few days following a concussion. McGrath
stated that these tests help the students and their parents comprehend the injury and the

accompanying deficits.

McGrath also identified the need for a set return to play protocol, which
delineates the roles of professionals involved and also covers academic support
procedures. One such accommodation suggested is excused absence from class for the
student-athlete with severe symptoms. McGrath identified that recovery time generally
decreases with rest, including rest from the “cognitive demands of academic work”
(2010, p. 494). This means reduced time in the classroom. Along these lines are rest
periods during the school day as another possible accommodation. Allowing the student
to rest briefly throughout the day in the nurse’s office can help maximize the time spent
in class. McGrath also suggested extending assignment deadlines as concussed student-
athletes may have problems processing information. In the same vein is staggering or
postponing tests, as this helps remove stress and mental effort which may lead to
exacerbation of symptoms. For the symptomatic athlete who feels they can take a test,
McGrath suggested extending the test time given to accommodate for the decreased rate
of information processing. Another suggested accommodation relates to light and sound
sensitivity, and includes excusal from assemblies, dimming the lights in the classroom,
wearing hats or sunglasses to dim the light or permission to move away from noisy areas
of the classroom or cafeteria. McGrath suggested removal from sports team practices and
gym class activities, to promote rest as the time spent could be used to rest or work on
classwork. Students should also monitor the weight of their backpack and consider using

an elevator, as exertion from using the stairs may exacerbate symptoms. Other
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accommodations include using a reader for tests and assignments, using a note-taker or
working with a tutor to prioritize and monitor the student’s academic progress. Allowing
the students to take an exam in a quiet room may also help eliminate distractions.
McGrath also emphasized that a student-athlete recovering from a concussion should
receive a consistent message from all professionals involved and their parents (McGrath,

2010).

McCrory et al. (2009) developed the concept of a step-by-step return to play
protocol which builds on itself, slowly working the player back into activity. The authors
also stated that youth athletes should never return to play the day a concussion has
occurred as they “are more likely to have delayed onset of symptoms” (p. 438). They also
discussed that cognitive rest is important for youth and adolescents recovering from
concussions. This concept of cognitive rest includes limiting exertion with regular
activities, limiting cognitive stressors like texting, reading and playing video games, and,
if necessary, limiting school attendance to avoid symptom provocation (McCrory et al.,

2009).

Risks

There are many risks associated with concussions, both short and long term.
Webbe (2006) stated that a history of prior concussions significantly increases the risk of
a future concussion. New evidence also suggests that repeated sub-concussive blows may
have a cumulative effect on the brain and may lead to structural or functional impairment

(Webbe, 2006).
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Denke (2008) stated that “after athletes sustain one concussion, they are 3 to 7
times more likely to sustain a second concussion compared with other players who have
not been concussed” (p. 364). She also discussed the lack of information regarding the
number and degree of concussions required for permanent damage, although she does
acknowledge that “repeated concussions, even when mild, can increase the risk of post-
concussive symptoms such as headaches, memory loss and difficulty concentrating”

(Denke, 2008, p. 364).

Johnson (2011) presented the risk of chronic traumatic encephalopathy (CTE) as a
potential long term risk due to repeat concussions. This disease is characterized by
memory loss, behavioral and personality changes, depression and most notably early
dementia and motor neuron disease (Johnson, 2011). Johnson reported that in one half of
confirmed cases of CTE “symptoms developed within four years of the athletes stopping
play” (2011, p. 921), and he acknowledged that sub-concussive blows are also attributed
as a cause of CTE. In the brain, CTE is shown through the deposition of Tau proteins

(Johnson, 2011).

Gavett et al. (2010) also discussed the risks associated with mild traumatic brain
injury and repeated concussive and sub-concussive blows. The primary risk defined is
CTE. The authors discussed the diagnosis of CTE, and how it has only been documented
in “individuals with a history of repetitive closed head injury, most often in the context of
contact sports” (Gavett et al., 2010, p. 2). This condition becomes symptomatic in mid-
life and is characterized by “disordered cognition, most pronounced in the areas of
memory and executive functioning; disturbances in mood and comportment (for example,

apathy, irritability); and Parkinsonian signs” (Gavett et al., 2010, p. 1). The authors also
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detailed that central nervous system trauma also is designated as a risk factor for

Parkinson’s Disease and amyotrophic lateral sclerosis (ALS). The authors suggested that
traumatic brain injury “could conceivably trigger multiple molecular pathways that result
in the overproduction and aggregation of a number of key proteins that form pathological

aggregates in neurodegenerative diseases” (Gavett et al., 2010, p. 2).

One of these proteins is known as a tau protein, and is discussed by Stern et al.
(2011). The tau protein is also characteristic of Alzheimer’s disease; however CTE
differs from Alzheimer’s in the location of where the tau proteins are laid down. The
authors discussed the need for further research as “it also is unknown whether CTE is
more likely to occur after extended exposure to repetitive brain trauma or whether a
single traumatic injury can initiate this neurodegenerative cascade in susceptible
individuals” (Stern et al., 2011, p. S461). Another future research topic is whether age

plays a factor in later CTE development, as:

The increased plasticity of a younger brain may allow a younger individual to
better compensate and recover after brain injury. However, current literature
indicates that a younger brain may be more susceptible to diffuse brain injury,

which leads to more pronounced and prolonged cognitive deficits” (Stern et al.,
2011, p. S464).

Other sources have indicated prior incidence of mTBI as a predictor of attentional
and psychiatric issues in children. Daneshvar, Riley et al. (2011) discussed that though
some sources believe brain injuries at a young age predict better recovery as the young
brain is quite plastic, new evidence suggests that “the developing brain appears, in fact, to
be more vulnerable to diffuse brain injury” (p. 687). The authors also discussed that

children who experienced an mTBI before age 14 had a significantly higher incidence of

14



psychiatric issues in the subsequent 3 years. The children with mTBIs also exhibited

attentional problems within the first year following injury (Daneshvar, Riley et al., 2011).

Moser et al. (2005) stated that the effects of concussions may be exacerbated
when the brain is in its key developmental stage. Their study also revealed that athletes
with a history of two or more concussions were virtually indistinguishable from recently
(within 1 week) concussed athletes in tests of concentration, processing speed, mental

flexibility, and attention (Moser et al., 2005).

Post-Concussion Syndrome

Bowen (2003) discussed post-concussion syndrome patients reporting the
following symptoms: “headaches (especially with exertion), labyrinthine disturbances,
fatigue, irritability, and impaired memory and concentration” (p. 287). These symptoms
persist long past the usual length of symptom duration for concussions. Bowen reported
that “persistence of these symptoms is believed to reflect neurotransmitter function and

typically correlates with the duration of posttraumatic amnesia” (Bowen, 2003, p. 287).

Bergman and Bay (2010) discuss how many mTBI discharge sheets fail to
mention that the athlete many develop post-concussive symptoms, even though according
to a study by Bazarian and Atabaki, 58% of patients with mTBI were still symptomatic
after one month (2001). Common physical symptoms of post-concussion syndrome are
headache, dizziness, fatigue, sleep disturbance and visual difficulties. Emotional
symptoms are often seen with post- concussion syndrome, including depression, anxiety
and occasionally post-traumatic stress disorder. Cognitive symptoms exhibited by post-

concussion syndrome patients are often attention difficulties, as well as memory issues,
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and difficulty problem solving. The authors also discussed that people who exhibit
cognitive symptoms “may have decreased ability to self-manage their symptoms because
of lack of concentration, poor ability to plan and memory difficulties” (Bergman and

Bay, 2010, p. 223).

Macleod (2010) stated that in many cases moderate or severe concussions do not
develop into post-concussion syndrome, but mild concussions most often do. He also
identified that for most individuals, post-concussion symptoms dissipate after three
months, and that the symptoms will resolve spontaneously within days or weeks. For a
small number, Macleod (2010) hypothesized around 5%, symptoms can persist for up to

One year post-injury.

Second Impact Syndrome

Second Impact Syndrome is a severe risk associated with multiple concussions.
Webbe (2006) described it as “injury induced vulnerability to further concussion” (p. 62).
This involves the sudden collapse and death of individuals, many of whom had recently

suffered another concussion.

Bowen (2003) reported that in “the minutes to several days following a
concussion, brain cells that are not irreversibly destroyed remain intact but are in a
vulnerable state produced by metabolic dysfunction” (p. 288). This vulnerable state
means the brain is exquisitely sensitive to changes in cerebral blood flow, intracranial
pressure or cellular hypoxia. In animal models, reductions in blood flow following soon
after a concussion resulted in extensive neuronal cell death. The theory behind this is that

the metabolic demand of the vulnerable tissue increases with injury, and thus, when there
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is insufficient fuel supply to these tissues, the tissue dies. Bowen described Second
Impact Syndrome as “rapid cerebral edema and herniation after a second head injury”
(2003, p. 288). Second Impact Syndrome occurs when an athlete returns to play before
the symptoms of an original concussion clear, and receives a second blow. Bowen

described the series of events that occur with Second Impact Syndrome:

The athlete usually remains on his or her feet for 15 seconds to 1 minute and often
walks off the playing field unassisted. Within seconds to minutes following the
second impact, the athlete collapses to the ground, semicomatose, with rapid pupil
dilation, lack of eye movement, and respiratory failure (2003, p. 288).

While the pathophysiology of Second Impact Syndrome is not clear, it is believed to be
due to disordered autoregulation of blood supply to the brain. This leads to intracranial
vascular engorgement, causing a rapid increase in intracranial pressure (Bowen, 2003).
She estimated that “the typical time from second impact to brain stem failure is rapid—an
estimated 3 to 5 minutes. This catastrophic condition has a mortality rate close to 50%

and a morbidity rate approaching 100%” (p. 289).

Denke also discussed Second Impact Syndrome, stating that “some experts have
suggested that if an athlete sustains a second concussion (second impact syndrome)
during this vulnerable time, this concussion can result in loss of cerebral autoregulation,
leading to vascular engorgement and subsequent cerebral edema” (2008, p. 364). Denke
also discussed the controversial nature of the existence of Second Impact Syndrome,
arguing that “the literature suggests that this syndrome is a rare but deadly phenomenon

that appears to be highest in children and adolescents” (2008, p.364).

McCrea et al. (2004) reported that most instances of Second Impact Syndrome

have been linked with the player “not reporting an initial concussion or a reported injury
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being improperly assessed or managed” (p. 15). The authors also defined Second Impact
Syndrome as “when an athlete sustains a second concussion while still symptomatic from
an earlier head injury” (p. 15). This is characterized by rapid neurological deterioration,
often with no chance for medical assistance which leads to death or severe complications

and disability (McCrea et al., 2004).

Youth Concussion

Many researchers have noticed a difference in concussion severity based on the
age of the patient. Daneshvar, Nowinski et al. reported that “high school athletes appear
to recover more poorly as compared with collegiate athletes, despite the latter typically
incurring more acutely severe injuries as a result of being bigger, faster and stronger”
(2011, p. 6). The evidence provided by the study showed that high school football
athletes who had suffered a concussion exhibited poor recovery in the area of prolonged
memory dysfunction (Daneshvar, Nowinski et al., 2011). The main theory to explain this
is that the high school football player’s brain may not be fully developed, which leads to
a decreased tolerance for brain injury. This decreased tolerance includes more fragile
blood vessels and a thinner skull. Daneshvar, Nowinski et al. (2011) also suggested other
explanations for poor recovery including less medical access for high school athletes than
college athletes, poor body control and technique, and less neck strength leading to more
head movement with contacts. It is a general consensus however, that athletes with a
history of concussion are more likely to suffer subsequent concussions than athletes with

no history of concussion.

Denke (2008) reported that the increased susceptibility of high school athletes to

mTBI may be due to many factors, including central nervous system immaturity, failure
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to recognize the occurrence of a concussion, and the subjective nature of self-reporting
concussion symptoms. She also reported that “children may undergo more prolonged
and diffuse cerebral swelling after mTBI, which increases their risk of ischemia and
intracranial hypertension” (p. 363). Denke also acknowledged reasons athletes may not
report their injuries. This list includes, “fear of letting down their parents/coach; believing
the injury was not serious enough to warrant reporting it; not wanting to be withheld from
competitions; and even not being aware that the symptoms they were having were due to

a concussion” (2008, p. 363).

McCrory et al. (2009) addressed how best to manage concussions among youth,
discussing the need for age appropriate symptom checklists for the very young (below 10
years). The authors also discussed that cognitive testing should be developmentally
sensitive as the brain continues developing until the late teen years which would

compromise the baseline tests after a time.

Concussion in Football

While there is a high incidence of concussion in all contact sports, the sport that
has been studied the most is football. A 2010 report by Casson et al. addressed
concussion data from the National Football League (NFL). Using an NFL designed injury
tracking system concussions were tracked for two consecutive six-year periods. Over the
twelve years studied, 1545 concussions were recorded and monitored. Summarizing the
results, concussion management became more conservative as time passed, with an 8%
decrease in immediate return to play following concussion between the two periods.
There was also a 6% increase in removal from play between the two periods. The results

also showed an increase in documentation of actions taken by the medical staff members,
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as the first period reported 15 concussions with unknown actions and 0 in the second

period (Casson et al., 2010).

Daneshvar, Nowinski et al. (2011) conducted a study that compared concussion in
many different sports, including football, basketball, soccer, wrestling and baseball. The
authors concluded that concussions occurred more frequently in football than in any other
sport studied. The study examined both high school and collegiate sports. Many more
concussions were reported in collegiate sports, which the authors thought was due to
collegiate athletes’ increased access to medical professionals. The study also noted that
“the increase may be because of medical infrastructure rather than differences in the

number of actual concussions sustained” (Daneshvar, Nowinski et al., 2011, p. 6).

In their study regarding unreported concussions in high school football players,
McCrea et al. (2004) discussed that especially among football players, “lack of
knowledge about the potential consequences from head injury, failure to recognize
concussion signs and symptoms, and the likelihood that athletes continue sports
participation while experiencing head injury symptoms” (p. 14) is particularly high.
These findings led the investigators to make the following suggestions regarding

concussion education:

Preparticipation meetings could be offered to educate athletes, parents, coaches,
and others affiliated with athletic programs on the signs and symptoms of
concussion and to dispel many of the myths about head injury... Multimedia ...
approaches also could be used to disseminate information on concussion
management (McCrea et al., 2004, p. 16)

The authors also state that an athlete’s honesty in reporting symptoms and their
awareness of concussions are key elements in diagnosis and management of sports

concussions.
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Incidence

Lau et al. (2011) stated that “researchers estimate that each year approximately
3.2 million concussions occur in the United States, with 136,000 in high school-aged
individuals” (p. 1). Neal McGrath (2010) stated that coaches should expect a rate of
concussion in contact sports of 5-10%. McGrath also acknowledged that many student
athletes may not report symptoms, and that coaches whose teams report no concussions
may be missing signs and symptoms of concussion in their athletes. (McGrath, 2010).
Moser et al. (2005) reported that data from 1983 shows that in high school football
athletes 250,000 concussions were reported with 20% of athletes receiving a yearly
concussion. In contrast, more recent research, as reported by McCrea et al. (2004), states
that concussion incident rates are 3-6%. The National Center for Injury Prevention and
Control estimates that approximately 1.5 million people experience traumatic brain injury

each year, with up to 75% experiencing mild traumatic brain injuries (2003).

In a study conducted by Daneshvar, Nowinski et al., (2011) concussion incidence
in football was examined at the high school and collegiate levels. The authors found that
in high schools, athletic trainers diagnosed concussions at a rate of 0.21 per 1000 athlete
exposures in practices and 1.55 per 1000 athlete exposures in competitions. In
comparison to this, collegiate athletic trainers diagnosed 0.39 per 1000 athlete exposures
in practice and 3.02 per 1000 in competition. This study generated statistically significant
results in diagnosed concussion rates, which the study acknowledged may be due to the
increased access collegiate athletes have to medical professionals (Daneshvar, Nowinski

et al., 2011).
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McCrea et al. performed a study investigating unreported concussions in high
school football players. Prior evidence had suggested that the rate of incidence was 3-6%
(McCrea et al., 2004). The researchers found that the rate of unreported concussions was
so high that their study suggested a rate of concussion closer to 15% in high school

football players (McCrea et al., 2004).

Education

McLeod et al. (2007) conducted a study regarding concussion knowledge in youth
coaches. The authors reported that there is no national certification program for coaches,
and in studies investigating first aid knowledge, the majority of coaches surveyed could
not pass a basic first aid assessment. It was acknowledged that failure to identify a
concussion could lead to long term side-effects or even death. Their study, which
included a symptom identification list and true-false statements regarding concussion
knowledge, found that there were indeed many misunderstandings among coaches
regarding youth concussions. Forty-two percent of coaches surveyed thought loss of
consciousness was necessary for a concussion to occur and 32% thought that a Grade |
concussion did not require removal from play. Additionally, 26% of coaches surveyed
would let an athlete who was still symptomatic return to play (McLeod et al., 2007). The
study concluded that further education regarding sport-related concussion is necessary, as
it could help to increase concussion reporting and thus decrease the number of athletes
who play while symptomatic, which helps reduce the risk of recurrent injury. The study
also suggested that increasing a coach’s knowledge regarding concussions influences the
reporting of concussions to medical personnel (McLeod et al., 2007). The study also

mentioned that the Centers for Disease Control and Prevention have created the Heads
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Up: Concussion in High School Sports toolkit, which provides a video, posters, fact
sheets, wallet sign/symptom lists and other resources (2011). The results of this study led

the authors to suggest that:

The inability of youth coaches to recognize the signs and symptoms of sport-
related concussion should prompt youth sports organizations to provide injury
recognition courses, mandate that volunteer coaches complete these courses and
consider hiring medical professionals with expertise in this area to ensure a safe
sporting environment. (McLeod et al., 2007, p. 142)

Moser and Schatz (2002) discuss that knowledge regarding the effects and
management of concussion is not only lacking in the general public, but in the general
medical community as well. McGrath also discussed a lack of concussion knowledge,
although he discussed it in relation to school personnel outside the athletic department,

stating that they:

May not be aware of the recovering student’s needs or of the important role that
guidance counselors, school nurses, social workers, psychologists, and teachers—
working together with parents and the student-athlete’s personal physician—can
play in this process to help minimize the academic consequences of the injury.
(McGrath, 2010, p. 492)

McCrea et al. (2004) reported that “athletes themselves may not be sufficiently
aware of the signs, symptoms and potential effects of concussions” (p. 14). They also
found that more than one third of players who did not report their injury failed to
recognize that they might have a concussion. Once the athletes were supplied with a
definition and sign/symptom list, “these players more readily recognized and admitted to
sustaining a concussion over the course of the football season” (McCrea et al., 2004, p.

15).

Moser et al. (2005) discussed the need to educate in their study regarding
prolonged effects of concussion in the high school athlete. The article states:
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What was particularly striking in the present study was the surprise and lack of
knowledge that parents and athletes exhibited during the interviews. Many
athletes described concussive events without ever having realized that
concussions had been sustained. Parents frequently seemed embarrassed and
alarmed listening to their children describe, for the first time, a mild hit that

resulted in confusion, disorientation, “seeing stars” and headache. (Moser et al.,
2005)

The authors also identified that many coaches, parents and healthcare providers are

unaware of the hazards associated with concussions.

Maine

The state of Maine is home to the Maine Concussion Management Initiative
(MCMI). This initiative is dedicated to “making computerized cognitive testing available
to all high schools in Maine” (Maine Concussion Management Initiative). MCMI is a
group of professionals whose aim is to minimize the effects of concussion in Maine. The
program is funded through grants and helps Maine schools purchase the IMPACT
computerized testing program. IMPACT is a neurocognitive assessment tool for
healthcare professionals to use to determine a baseline level for all athletes and to
monitor progress of athletes with concussions. Schools that participate in MCMI sign an
expectations form which establishes guidelines for management of concussions (See

Appendix E)

The Maine Concussion Management Initiative Expectations Form (Maine
Concussion Management Initiative) states that schools who sign on with the program
“agree that MCMI can hold an educational session, as deemed necessary, with my
coaches, parents and athletes” (MCMI). The topics covered in this meeting would be

concussion recognition, the biology of concussions, why neurocognitive testing is
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important, short and long term effects from concussions, and proper return to play

guidelines (MCMI).
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Chapter 3: Methodology

Institutional Review Board and Subject Recruitment

This research project was started by receiving permission from the University of
Maine Human Subjects Review Board. An application and the proper documents were
sent, reviewed and edits were provided and made. Permission for the research was given

on September 1, 2011.

In Maine, high schools are divided into classes based on their size. Maine high
school football has schools in class A (the largest), class B, and class C (the smallest).
There is a class D as well, however there are not enough schools for a separate class D in

football, these schools compete up in class C.

A list of high schools with football teams had been created, and following receipt
of permission, letters of inquiry were sent to three schools in each athletic class (A, B,
and C). After one week, follow-up phone calls were made. A second round of letters was
sent to the classes that had not responded to find a school. The primary researcher was

looking to find a total of three schools, one from each athletic class.

Interviews

Interviews were conducted with an administrator from the school, the athletic
director, the head football coach and any members of the medical team at the school
including athletic trainers, nurses or doctors. Interviews were arranged via phone, email
or face to face. A list of questions approved by the IRB were asked and answers were

recorded on the primary researcher’s cell phone, an iPhone 4, which allowed the
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researcher to interact more naturally and not solely rely on hand-written notes. Hand-
written notes were also taken during each interview. No follow-up questions were asked
and clarifications given were minimized and did not lead towards an answer to prevent

research bias towards expected answers.

Practice Observations

Five full-contact practices were observed at each school. At practice the
researcher will listen for coaching cues, and observe coaching strategies to prevent head
injuries. The researcher also observed for signs of concussion during practice and,
monitored staff actions to potential concussions. The researcher did not ask questions
about concussions, or educate coaches or players about concussions. Notes about practice

activities were recorded.

Game Observation

Two games were observed at each school. During the first game, the researcher
observed from the stands, monitoring what the medical providers were doing, and if there
was a sign of a concussion or an athlete with a head injury, close attention was paid as to
what happened next. The second game was spent on the field with the team, watching for
the same keys. One game was spent in the stands and one on the field to prevent
responses being changed because the staff was aware of someone watching them and
how they handled concussions. The coaching staff and medical team were unaware that

the primary researcher was in the stands.
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Transcription and Data Storage

At the completion of field research, each school received a randomly drawn code
number. Audio interviews were transferred from the recording device to the researcher’s
computer, where they were stored, organized and transcribed. The researcher’s computer
is password protected and all folders containing research materials are password
protected as well. Following the completion of all interviews, the audio recordings were
transferred onto compact discs and labeled with the school’s given number. Typed
transcriptions of the interviews were made to aid in data analysis. Any identifying factors

in the transcripts were removed to maintain subject confidentiality.

Written notes from practice and game observations and interviews were scanned
into the computer where identifying factors were removed. Original notes were stored in
a locked room. Scanned copies of notes were kept on the researcher’s computer. Any

hard copies were destroyed when they were no longer needed for research.

Data Analysis

Following completion of transcription, the interviews and notes were reviewed
and coded for themes. Multiple reviews were performed to ensure consistency in theme
development and the development of a comprehensive understanding of concussion
education, diagnosis and management in the three Eastern Maine high school football
programs. Triangulation was performed by examining interviews, findings from direct
observation and findings from notes taken. Triangulation helps to ensure that the

interviewees are not just saying what they think the researcher “wants to hear.”
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Themes were analyzed and the primary investigator developed recommendations
using the data found and the information from the literature. These recommendations
were based solely on research performed by the investigator and not by any prior

knowledge or information.
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Chapter 4: Results

Participants

Participant schools were from Eastern Maine and were selected via response to a letter of
inquiry sent out by the primary investigator. Schools chosen were the first respondents
from their respective athletic class. One school from classes A, B, and C were studied.
Participants interviewed consisted of the football coaches, the assistant principals, the
athletic directors and any members of the medical teams for each school. At schools one
and three the only members of the medical team were the athletic trainers. At school two
the medical team consisted of the athletic trainer [ATC], the school nurse and a local
doctor. Interviews were conducted using a set list of questions and were recorded on the
primary investigator’s iPhone4. Interviews were later transcribed by the primary

investigator. The interviews were analyzed and the following nine themes were found.

Honesty

Honesty is a theme that came up in many interviews. Honesty is very important in
concussions, as a concussion is an internal injury. A young athlete may not exhibit any
visible symptoms, unlike those seen with an ankle sprain; however, this does not mean
that they are not injured. Athletes must be honest in regard to their symptoms so the

members of the medical team can accurately track their recovery.

This theme was mentioned at all three schools. The athletic trainer from school

three stated:

What | tell them is that it can lead to death and that they need to be very honest
with me about their symptoms... not to try to scare them but to try and put it into
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what can actually happen so that they will be very honest with me because | know
they just want to play.

This was also echoed by the coach at school two, who stated, “You’re talking about a kid
telling you what happened [when they have a history of concussion] and kids don’t
always remember and kids aren’t always 100% honest too.” Honesty was also mentioned

by the athletic trainer for school two, who said:

They have to report them. It’s not like something, like spraining an ankle or
getting a Charlie-horse, when you’re going to tough it out. I need to know that
you got hit in the head and we’re going to follow up.

The athletic trainer from school one emphasized being a good teammate as another
component in honesty saying, “We actually kind of talk about being a good teammate
and sharing with the staff when one of their teammates doesn’t look well or is having
trouble with remembering things on the field.” The athletic trainer continued discussing

honesty in regards with the athlete returning to play:

It’s a process to return to play and they have to be honest with me, because it’s
not like an ankle sprain where you can see the injury, it’s an injury in the body,
only they know when their brain is working correctly... every couple of days re-
evaluation of the symptoms that have remained positive- but really trying to get
them to be honest.

This theme was found in all three schools, although the people who mentioned it
were either coaches or athletic trainers. These are typically the people who know the
student-athletes best and see them the most, which means they more likely to be aware of

honesty playing a role in concussion management.

Communication
Communication and errors in communication make up another key theme. It is

very important for the athlete to communicate with the medical team, and for the medical
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team to communicate with teachers, coaches and parents. Increased transparency in
concussion management is very important to keep all involved members informed as to

the individual developments in each athlete’s case.

Communication was a theme mentioned by many people as a key aspect of a
concussion management plan. Both the athletic director and an assistant principal at
school one mentioned a parent and player athlete meeting that was held at the beginning

of each athletic season. The athletic director stated:

We, [ATC], during preseason have parent/player meetings; [ATC] goes through
all the symptoms with them and their parents. And makes sure that they
understand that she will not let them go onto that field until she’s 100% sure that
they are okay.

(Names have been changed to maintain participant confidentiality. Hereafter names will
be denoted in brackets with the job title.) At school two this theme was mentioned by the
athletic director, the athletic trainer, the coach, the nurse and the doctor. School two uses
the school nurse as a main player in concussion management. The way the school handles
communications between the athletic trainer and the nurse is through accident reports
filled out by the athletic trainer. The nurse then follows up with the players during the

school day.

School two also uses a doctor as a part of their concussion management program.
The athletic director described how the doctor was integrated with their concussion

management program:
We work in conjunction with the local doctor’s office so that doctor will read the
results and if need be that doctor would have the student and parents come in and

they would have their follow up through the doctor... typically the doctor tells us
which direction he wants the student to take.
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The nurse also discussed how the doctor will discuss the student-athlete’s needs with his

parents and if needed, will provide referrals to other healthcare providers.

At school three there were some communication discrepancies. The athletic
trainer discussed the return to play protocol and stated that this decision was made by her,
depending on SCAT-2 results returning to normal and symptoms resolving. The athletic

director stated that the return to play decision should be made by a physician:

That should be done in the doctor’s office to find out what they’re capable of
doing. I’d rather not have our kids or our coaches find that out on the fly. Ifa
student has been cleared to come back to activity with us, I hope that they’ve gone
through some testing to determine that so we don’t find out the hard way here. |
can’t speak for doctors but I’d imagine that that’s got to be somewhat standard in
order to release a patient back to activity.

The athletic trainer from school three also discussed a coaches’ meeting to discuss
concussion education and management strategies. She also mentioned individual

meetings with coaches to discuss an individual athlete’s return to play progress.

Education

One theme that was extremely clear was the need for education; it was one of the
most frequently mentioned themes. Many of the participants interviewed mentioned
educating teachers, athletes, coaches or parents regarding concussions and concussion
management. As modern science continues to learn more about the brain and how
concussions affect young football players it is important to share this knowledge with all
the stakeholders. Education can help prevent serious complications due to multiple
concussions, by informing people about conditions like post-concussion syndrome and

second impact syndrome. It is only through educating people that understanding of the
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severity of concussions will develop among the general populace. Educating the players

was mentioned by the coach at school one, who said:

Well, we teach our tackling is numbers on numbers, you take your chest and you
put your numbers on his numbers, and we teach sink your hips, bow your neck,
keep your head up. At worst your facemask should, we call it bite the football
where you put your facemask on the football itself. We never teach lower the
head at all.

All of the coaches emphasized teaching and practicing proper tackling technique to the
players. It is also important to ensure that the coaches receive education relating to
concussions. The athletic director from school one mentioned a new rule from the Maine
Principals’ Association, “All of our coaches are required by MPA rules to watch a
mandatory concussion video, which is about a 20 minute video, through the National
Federation of High School Sports.” It was also clear that while administrators may have
been aware of concussions and the education students received regarding concussions,
many of them did not fully understand the dangers of a concussion. The athletic director
from school one described an incident with the superintendent, who wanted to cut the
sports medicine budget and how it wasn’t until a parent came in praising the athletic

trainer’s management of her son’s concussion that the superintendent understood.

Educating the teachers was also discussed by several people. The nurse at school

two discussed her role in this:

The other nice part about the IMPACT program is that | can now educate teachers more about
what to look for in the classroom, what to expect from the athlete in the classroom. Before, that
really wasn’t part of my repartee; it was really just about returning to play, whether they could
play or not. Now it’s not just can they return to play but I also give recommendations to teachers
about what they can and can’t do right now with their concussion. So I think it’s been an education
for the teachers as well, I ask that they not have the student take a major test while they’re
impacted by the concussion, that they get copies of notes, things like that depending on what their
specific results are from the tests.
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For some, concussion management itself is a learning and educational process. The
athletic director from school three describes how concussion education has changed and

the new strategies for educating teachers:

We try to further education of it not only from an athletic standpoint but how it
impacts the student in the classroom. So, you know the importance of getting that
information out from our trainer to the individual’s teachers to try to make
accommodations for them in the classroom is something that we just really started
doing a couple years ago.

One of the most important aspects of education is educating the parents and
students about concussions, whether this occurs as a pre-season meeting, as at school

one; or after a concussion has occurred, as at school 2.

Testing and Assessment

It is important to understand how each school tests and assesses their student-
athletes for concussions. This includes baseline tests, on-field and sideline evaluations,
post-concussion screening and the return to play protocol. Each school fully discussed
their testing and assessment plan. A common theme was the IMPACT program, which
two of the schools currently used and one school had recently ordered. All of the schools

used a baseline test, either the IMPACT or the SCAT-2 test.

In following with the Zurich Consensus Statement, a graded return to play

protocol was used by all schools. The athletic trainer from school three discussed this:

The follow-up care, our policy is they have to see me every day. We do a symptoms checklist;
make sure they have no symptoms. If they have any symptoms they still stay at rest.  If they
have no symptoms then | exert them on a bike, a stationary bike for 10 to 15 minutes, on a
stationary bike right in the athletic training room. If they have no symptoms | have them go out
on the track, and with coaches, coach knows this, so they are in supervision, if they feel any
symptoms at all on the bike they need to let me know. | stop them immediately as soon as they
start feeling it, so they are aware that as soon as they start feeling it they have to let me know.
Then they get exerted for 10-15 minutes outside on the track and then after that they put their
equipment on, they run around for 10-15 minutes... make sure there are no symptoms. Then after
that we do contact on the sidelines, one on one, talk to coach, tell them there can be no symptoms,
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cause | can’t be outside at every practice, so coach, player and myself have a conversation. Once
they show no symptoms at that they are put back into play. They go right back to rest if there are
any symptoms and we start back at square one.

The athletic trainer from school two walked through his sideline evaluation for a

suspected concussion:

| ask them how they feel, look in their eyes. Definitely now—we used to do some
neuromuscular, check their arm strength and that and their Romberg sign. And
now it basically, if I know they have headache or nausea, or dizzy | can tell
they’re not right, I don’t bother to do a whole lot of testing. They are definitely
held out and I pursue it from there. | make sure their parents are talked to and
they follow up with their doctor. Sometimes it’s nice to do some subjective tests
but the best thing is to wait a couple of days and take the IMPACT test.

Some people, mostly administrators, were not aware of different testing and assessment
methods, however they all were confident that the athletic trainer or emergency medical
providers would be sufficient. An assistant principal from school one stated, “If | saw that
a player had been severely hit, I would look to the trainer and if the trainer wasn’t

available or a medical staff member | would probably call 911.”

MPA Oversight

The Maine Principals’ Association has recently enacted a new rule stating that all
football coaches must watch a video released by the CDC regarding identification of
concussions. Several people interviewed mentioned this and how it impacts coaching. As
mentioned above, the athletic director from school one described how all coaches had to
watch a video and take a quiz regarding concussions. This was also mentioned by the
coach at school three, “And we all had to take that video before we could coach in our
first game.” This requirement makes concussion education an important requirement for
coaching. The athletic director at school three also mentioned this video, “All of our

coaches are required by MPA rules to watch a mandatory concussion video, through the
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National Federation of High School Sports, which | watch with them.” Through policies
like the watching the video and taking the subsequent quiz the Maine Principals’

Association is progressing towards a uniform concussion policy statewide.

Changes in Point of View Over Time

Many of the interviewees have been working in their fields for many years; some
of the coaches had over 35 years of experience playing and coaching football. The people
who have been involved in football or sports for years have witnessed a paradigm shift in
terms of concussion management. It has only been in the last 10 to15 years that
concussion awareness has really come into the light and currently there are extensive
amounts of research occurring in the field of concussions. This increase in knowledge
and understanding of concussion has led to many changes in education, diagnosis and
management of concussions. Concussions went from a “ding” or “getting your bell rung”
to a serious brain injury. This paradigm shift presents a problem, as people who grew up
with the older ideas have to adjust with the times and learn to treat concussions as a true

problem with potentially catastrophic effects.

These changes over time were mentioned by many people in interviews. The
athletic trainer from school one stated, “So I guess we’re more careful when a kid reports
symptoms of a concussion, when they have any symptoms they sit and they’re done.
Which wasn’t totally the way we handled them 10 years ago.” This theme was also
mentioned by the coach at school one who said, “But the awareness just wasn’t there
then, at the time, but now just over the last probably five years I’ve started to notice now
what to look for, tell tale signs.” He discussed his process of learning through experience

and how he learned to identify potential concussions among his players.
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At school two the idea of a change in point of view over time was mentioned by
the school nurse, who elaborated on specific changes in concussion management that

have occurred over the years:

I know a whole lot more than | knew previously; I think medical science, all of it,
knows more about concussions in the last few years than what we knew before.
What | used to think was that if they were symptom free, then they were fine to
play. If they were lucid, alert and oriented, if they didn’t have any amnesia, if the
headache was minimal then they were fine to return to play. What | know now is
that that is not necessarily the case, that there are a lot of things going on besides
the obvious symptoms and the IMPACT testing that we now do has really brought
that home for me that a lot of these kids who are injured we would have returned
to play a long time ago and according to the IMPACT testing they’re nowhere
near going back to play, you know they’re still having visual memory issues,
verbal memory issues fogginess, even though they might be headache free they
can still have those symptoms.

This theme was also mentioned by the athletic director at school three. He mentioned a

more personal experience relating to concussions:

I mean the word concussion just wasn’t a buzzword back when I played in the
early eighties. So I just, you have to wonder when we played at that time and even
the people that played before that and at the NFL level and the collegiate level
how many people suffered concussions and didn’t know about it? You know? So

I mean | can vividly remember games where | came home, and not to the point
where I wanted to be sick or anything, I wasn’t, I know now that people can vomit
and they can feel nausea and those types of things. I can’t remember ever feeling
that way after a game, and if it was I didn’t relate it to a concussion, I thought it
might be because | was dehydrated or something like that.

This is a critical point in time in terms of concussions, as this is the time to build an

understanding of concussions from a young age with current and upcoming athletes.

Misconceptions

As mentioned above this is a time of greatly increased knowledge in the realm of

head injuries. This means that many people involved in sports may not be aware of the
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most accurate concussion information. It is important to identify common concussion-

related misconceptions in order to correct them and prevent them from being propagated.

One misconception mentioned was from one of the assistant principals from

school one:

I don’t know if it’s written or just a protocol that you have to sit out for so many
practices and games after you’ve been diagnosed with a concussion and you have
to actually bring a note from the physician saying that you’re okay to play.

This statement uses an older perception of concussions. Currently a player is not allowed
to participate in any kind of activity while they have any symptoms; it is not a matter of
sitting out a certain number of practices. The players at school one also do not have to
bring in a note from their physician, the return to play decision is based on their
symptoms and their IMPACT scores. This misconception of a doctor’s note being
required to return to play was also stated by the athletic directors at school one and school

three. At school three, the athletic director stated:

So that individual cannot come back to activity until we get cleared through a
doctor, not our trainer. Our trainer gives that first direct assessment and then
that’s followed up with a medical appointment and we go on what the doctor says.

Misconceptions can represent communication discrepancies in schools.

Personal Connection

Another theme that was very apparent was a personal connection to, or
understanding of concussions. Many of the coaches, athletic trainers or athletic directors
experienced concussions first-hand in their own sports careers. Several of the

administrators had family members who had experienced concussions or brain injuries.
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This factor may play a role in willingness to comply with concussion management

policies, as first-hand experience helps to increase understanding.

The theme of a personal connection was mentioned by the coach at school one

who described a basic awareness of a head injury following an impact to his head:

| think the first time | really experienced it was my sophomore year in high
school. I played quarterback, I rolled out and tried to hurdle a kid and got dumped
on my head and the next thing | remember was the trainer putting the smelling
salt in my nose and I didn’t know what concussion was, but I knew something had
happened, either I got knocked out or some sort of head trauma had happened.

Several other people mentioned football related injuries and concussions that they had

personally experienced.

Several people also mentioned family ties to head injuries. One administrator has
a son who experienced a concussion at a young age and is still suffering from side-effects
related to his concussion at age 40. The athletic director at school one discussed his

daughter’s experience with concussion during a college basketball game:

Well, the only experiences | have is when my daughter played [in college], she
got bumped by an elbow and [ATC] held her out for at least 2 weeks. And as a
father, who wants his daughter to play, I said “she only had an elbow to the head,”
a slight elbow I thought. But [ATC] would not let her play until all the symptoms
were gone, and to make a long story short she’s okay today, probably because of
[ATC]’s taking precautions.

A personal connection to concussions can help build awareness and understanding of the
severity of concussions. This can help reinforce educational information and can help

build advocates for proper concussion management.
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Knowledge of Players

Many of the athletic department staff members, including the athletic directors, coaches,
and athletic trainers mentioned how important it is for the coaches and medical staff to
know the athletes. Knowing the players can mean having an awareness of their medical
history, their mannerisms and general characteristics. Having a basic knowledge of the
players can help diagnose concussions better as small personality or mannerism changes
due to a concussion would be noticed more than they would be by someone who had no

idea who the players were or how they acted prior to an injury.

The athletic trainer at school two was new to the school and addressed not
knowing the players as a potential disadvantage in not knowing the player’s histories,
“First of all at [former school] I was fortunate because I’d knew the players for years. At
my current school | am just starting to find out.” He also discussed working with the

school nurse and the benefits of that:

She [the school nurse] knows the histories, she follows up. | had one the other day
a person that was elbowed with 5 seconds left in the game. She followed up
because she knew the kid was a hockey player who had a couple of concussions
before.

The athletic director at school one stated, “She [ATC] knows every single one of
them and I think that’s a wonderful thing.” While discussing how to determine whether a
player may have a concussion the coach from school three stated, “just having a
conversation with him about ‘where are you,” ‘what’s your girlfriend’s name,” some
things I might know about him.” Knowing the players and their medical history gives the
coaches and medical staff another tool in concussion diagnosis as they may pick up on

the more subtle personality changes that can occur with concussions.
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Chapter 5- Discussion

Recommendations
Based on the literature and the findings from the research, five recommendations have

been created:

1. The first recommendation is that the Maine Principals’ Association should
make a policy making computerized neurocognitive testing mandatory for all Eastern
Maine high schools. Maine has the benefit of the Maine Concussion Management
Initiative (MCMI), which helps provide funding to schools interested in signing on with
the IMPACT program for the first two years. While IMPACT is an excellent program,
there are other computerized neurocognitive tests available for use that are suitable

(McGrath, 2010).

One benefit of using a computerized test is that the test cannot be learned.
Athletes may become more familiar with the set-up of the test; however it is not easily
memorized. A paper test, like the Standard Assessment of Concussion (SAC) can be
found online and easily studied to meet standards (See Appendix C). If a test has been
memorized, it does not provide an accurate assessment of the athlete’s level of function
with the concussion. Computerized testing also eliminates tester bias; the results shown

are the athlete’s results without any input from the tester.

A computerized test also evaluates many aspects of brain function. IMPACT, for
example, provides a symptom checklist and tests verbal and visual memory, attention

span, processing speed and reaction time, all of which may be affected by a concussion.
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Computerized testing also maintains a database of baseline tests and prior tests.
For students without a baseline, they also provide norms for age and gender groups to

help determine based on the norm whether or not a concussion has occurred.

2. The second recommendation suggested is that along with a permission slip for
participation in a baseline computerized testing program, there should be a mandatory
meeting for parents and athletes. This meeting would discuss concussions, their
symptoms, management strategies and would generally educate both parents and students
regarding the seriousness of concussions. Many of the interviewees mentioned honesty as
a factor concerning concussions. As concussions are not necessarily a visible injury, it is
crucial for students to accurately report their symptoms to their coach or the members of
the medical team. If the importance of honesty can be conveyed during the meeting this

may help increase concussion reporting.

As mentioned above, this is a crucial time in knowledge development in the field
of concussions. Recently a much more conservative method of managing and diagnosing
concussions has been recommended. Although this protects the athletes in the long run,
many people are resistant and do not see the concussion as a true brain injury. It is crucial
to educate both players and parents about this, as they are very important members of the
healthcare team. At school two, several of the people interviewed mentioned a case
involving a football player who was playing hockey on a private club team, not part of
the school athletic department. This athlete had suffered a concussion and was aware that
he had not fully recovered. The medical staff and the athlete himself agreed that he

should not play in a hockey tournament that weekend; however, his parents were strongly
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pushing that he play that weekend. It is cases like these that emphasize the need for

proper concussion education, for all stakeholders.

While education about the symptoms and severity of concussions is extremely
important, it is also important to address concussion management in these meetings. Like
many injuries, rest is a key factor in overcoming a concussion. Brain rest is known as
cognitive rest, which involves removing any possible brain stressors. For the athlete this
means not texting, watching TV, playing videogames and in some cases not being around
noise or light. True cognitive rest involves resting in a darkened room. Like immobilizing
an injured joint, cognitive rest allows the brain to focus on healing, rather than adjusting
to light changes, texting or trying to focus in class. The nurse at School two emphasizes

the concept of cognitive rest stating:

One of the things I’'m finding is most important to educate about is what it means
to rest your brain because most athletes when they think of rest think of not
moving. With a concussion it’s totally different, brain rest is totally different, and
what most teenagers don’t want to hear is that I’d prefer they not play video
games, computers, things that require a lot of brain activity and that they get a lot
of stimulation from. That it really means sleeping as much as you can, being in a
dark room, not having a whole lot of exposure to multiple stimuli.

This concept may not be emphasized enough in concussion management programs, as
evidenced by Austin Trenum’s story in the introduction; he played video games, went to

a concert and went fishing, which does not constitute rest, let alone cognitive rest.

3. The third recommendation is for the athletic trainer or chief medical provider in
the concussion management program to hold a meeting for school administrators and
teachers to educate them regarding concussion management in the classroom. This helps
to provide a more global treatment plan, to help set the student-athletes up for success.

Certain accommodations may need to be made for an athlete recovering from a
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concussion, and teachers should be made aware of this. The accommodations listed in
Neal McGrath’s article “Supporting the Student-Athlete’s Return to the Classroom After
a Sport-Related Concussion” (2010) can provide a jumping-off point for individual
schools to decide which accommodations they can provide for their students. The athletic
director at school three discussed information distribution to the teachers, “You know the
importance of getting that information out from our trainer to the individual’s teachers to
try to make accommodations for them in the classroom is something that we just really
started doing a couple years ago.” The nurse at School two also discussed involving
teachers in the concussion management plan, “I also give recommendations to teachers

about what they [the student-athletes] can and can’t do right now with their concussion.”

These meetings would also help administrators better understand concussions and
the effects they can have on students. Several of the administrators interviewed were not
aware of concussion management plans or even who was in charge of administering the
concussion management plan. School one is a part of the Maine Concussion Management
Initiative, which uses the return to play guidelines provided in the IMPACT program,
these state that an athlete will not return to play unless their test scores have returned to
the baseline level. One administrator was unaware of the guidelines stating, “And if any
parents want to go above her in any way, then we’re going to have to have a doctor’s note
saying that she or he is allowed to participate.” This demonstrates a lack of knowledge of
the MCMI protocol, which states that unless the ImMPACT scores have returned to
baseline level, no doctor’s signature should be allowed to override the return to play

decision.
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4. The fourth recommendation is promoting the more widespread use of objective
concussion screening tools to rule out the question of honesty. Many people do not yet
appreciate the seriousness of an injury like a concussion. This, compounded with a strong
desire to play, can lead to players underreporting their concussions (Denke, 2008).
Several people mentioned honesty as a factor in concussion diagnosis and management in
interviews. It was consistently mentioned by coaches and the athletic trainers, which is

logical as they have the most interaction with the players.

A great deal of the work in increasing honesty among players is education, as
shown by the interview with the athletic trainer from School one, “we actually kind of
talk about being a good teammate and sharing with the staff when one of their teammates
doesn’t look well or is having trouble with remembering things on the field.” Education
with the players is a key element; however, in order to prevent a question of honesty,
more objective concussion assessment tools should be used. These tools include
computerized neurocognitive testing. Because a computer administers these tests, there is
no chance of bias from test administrator interpretation. Another such tool is the Balance
Error Scoring System (BESS test), which assesses the vestibular system and balance.
This is a test that cannot be learned, and a baseline can be established pre-injury. Other
concussion testing tools like the Sport Concussion Assessment Tool 2 (SCAT-2) use the
BESS test as a component. Both the BESS and the SCAT-2 are easily available for
download on the internet. Tests like the Standard Assessment of Concussion (SAC test)
are widely used and may give the clinician a good idea of whether or not the athlete has a

concussion; however, there are 3-5 readily available forms, and the test can be learned
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easily by athletes (See Appendix C). This test may lose effectiveness unless the clinician

is guarded and uses varying forms or changes the test elements himself.

5. The fifth recommendation is to enact a uniform testing and return to play
protocol at all Eastern Maine high schools. This would ensure that all students in Eastern
Maine are operating on the same playing field. If all schools are evaluating their players
with the same tools and using the same return to play protocol, this will help establish a
standard of care for the whole area. If a student suffers a concussion at one school, he
will receive the same treatment that he would have received at his own school, something
that does not happen currently. Both the coach and athletic trainer at school three
mentioned an incident where students received concussions at another school, and were
not seen until the end of the game. The school they had travelled to did not have an
athletic trainer on staff, so these students were seen by the emergency medical
technicians covering the game and referred to their athletic trainer on Monday. If there
had been a uniform testing procedure, these athletes would have been seen immediately

and they would have received the appropriate care much sooner.

Conceptual Framework for Concussion Management Involvement

In accordance with the above mentioned recommendations, a conceptual
framework for concussion management has been designed. This framework emphasizes a
web-like organization, where all members of the medical team, including coaches,
players, parents, teachers, administrators, school nurses, and athletic trainers, are
involved in decision making. It is very important that each of these groups be kept in the
loop and apprised of the athlete’s progress. The goal of a concussion management

program is to maintain a general framework and to tailor it to each athlete’s needs.
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Bearing in mind that concussions do not stay on the athletic field, it is important to
integrate teachers into the process as these athletes are primarily students. If these
students are suffering from the effects of a concussion, they may not be able to take a
test, focus in class or do their homework. It is important for teachers to understand that
these students are suffering from a medical problem, not being lazy. Students with
concussions may not be able to focus in class, or be able to deal with the bright lights and

noises of a classroom.

Guidance
Counselor

Student-
Athlete

Athletic
Trainer

Figure 1: Conceptual Framework for Concussion Management

A multidisciplinary team approach was selected for the framework of this

concussion management plan. A multidisciplinary team consists of professionals from
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diverse professions (Sherrill, 1998). They work as equals and communicate equally to
develop the best treatment plan for each player. In this case the student-athlete would be
the center of the web. As seen above in Figure 1, each member of the team works and
communicates with each other for the benefit of the student athlete. Communication is
one of the most important aspects of concussion management, because without effective
communication, members of the medical team would not be aware of the student-
athlete’s current status and treatment plan. Members of the team would include the coach,
the parents, the school nurse, the certified athletic trainer, the teachers, the guidance
counselor, and the doctor. With concussion management it is vital that information is
distributed to all members of the team; the recommendations from the doctor, nurse and
athletic trainer must reach all people in the team. Each member of the team has a definite

role as delineated below:

Coach

The role of the coach is to be alert and aware of the state of his or her players. In
many cases the coach is the primary responder at practices and as such, must monitor
athletes for suspected concussions incurred at practices and games. The coach must also
learn not to pressure athletes into returning to play early and must provide encouragement
throughout the season for his or her athletes to be honest about potential signs or

symptoms of injury.

Parents

The parents have the role of home care provider. If the parents do not receive or

understand instructions for care at home after a concussion then the athlete may not
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follow through correctly with care instructions. The parents know their child better than
anyone else in the team and can serve as the most accurate judge in determining whether
the athlete has changed due to his or her injury. In many cases the parents are also the
gateway to treatment as most high school students are below the age of 18 and must have

parent or guardian consent.

School Nurse

The school nurse is underutilized in many schools. The role played by the school
nurse is to provide care during the school-day, to administer neurocognitive testing and to
contribute to the return to play decision. The school nurse has access to the students
during the day and can administer baseline and post-injury tests during the students’
study hall periods. In many cases the school nurse is more familiar with the teachers and
can help distribute information to the teachers. The school nurse can also provide a place
for concussed student-athletes to rest in a quiet area for brief periods when school

becomes overwhelming and their symptoms worsen.

Athletic Trainer

The certified athletic trainer is the chief provider of emergency care and
concussion education and evaluation. As a healthcare provider the athletic trainer
understands concussions and the dangers associated with concussions. In the team, an
athletic trainer provides care during practices and games, and oversees testing. The
athletic trainer can administer baseline tests, contribute to the return to play decision and

oversee the return to play process.

50



Teachers

Teachers play a key role in the multidisciplinary team. The teachers work with the
athletes and must be aware of concussions and the side-effects that may be apparent in
the classroom. Teachers should be flexible and help work with the team to reduce
academic stressors on the student-athlete and if necessary, provide assistance for the

athlete to help deal with his or her symptoms.

Guidance Counselor

The guidance counselor plays a role in helping the athlete interact with teachers
and monitoring the athlete’s educational status. The athlete may fall behind as a result of
symptoms of his or her concussion and the guidance counselor monitors grades and
checks in with the athlete regarding their classes. The guidance counselor can oversee the
assignment of a tutor or help the athlete receive copies of notes or other study tools that
support the athlete. The guidance counselor can also help reschedule non-critical tests

that the athlete may have to take to prevent poor scoring due to a concussion.

Doctor

The doctor plays a critical role in concussion management. He or she can receive
training to interpret neurocognitive testing results and can also provide care guidelines for
teachers, parents and the athletic trainer. The doctor can also serve as a gateway to further
medical care, including CT scans or MRIs, and access to other professionals like

neuropsychologists and neurologists.
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These professionals can all work together to help establish a working relationship
that tailors the concussion management plan to each student-athlete’s individual needs.
This is key as no two concussions are alike, just as no two student-athletes are alike. A
multidisciplinary team enables each professional to play a role and communicate equally

with one another.

Potential Sources of Research Error

A major source of possible error in the data collection was the primary
researcher’s interference. At the third observed practice for school two the primary
researcher became concerned that one of the players had suffered from a concussion. She
monitored the situation, and 15 minutes following the original incident the player was
still playing, and complaining of a headache. The researcher had heard the player
discussing with a teammate his desire to play on Monday’s junior varsity game. The
researcher felt it was prudent to protect the athlete rather than maintain the quality of her
data. The question was for the safety of the athlete, and so she brought the incident up to
a coach, who subsequently removed the athlete from play for follow-up by the nurse at

school the next day.

Another possible source of error in this experiment is lack of experience on the
part of the primary researcher. At certain points the researcher found it hard to distance
herself from her research, leading to the error mentioned above. Her personality and
educational experiences are such that she felt compelled to intervene when a student may

have been placing himself in danger by not reporting a potential concussion.
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One possible source of error is that all schools studied were the first respondents
in their respective athletic classes. This could mean that these schools have better
concussion management programs than schools that did not respond, or took longer to
respond to the letter of inquiry. It is certainly of note that all three schools studied had a

certified athletic trainer on staff, who attended all football games.

Potential Research Bias

There are several sources of possible bias in this study. The first and most likely is
the fact that the primary investigator has a great deal of educational background
regarding head injury. This was an influencing factor in the decision to report the school
two student who was complaining about a headache at a practice. The investigator knew
from her education that many athletes do not report concussions to their coaches, due to a
fear of being pulled from play; however, she felt that it was more dangerous for the

player to continue playing with a potential concussion.

A second possible source of bias is the investigator’s knowledge of the general
socioeconomic status of the schools. As a Maine resident, she is aware of the general
stratification of wealth around cities and large towns. The percentage of students eligible
and utilizing the free or reduced hot lunch program acts as an indicator of socioeconomic
status (SES). School one has approximately 50% of its students eligible for free or
reduced hot lunch as of October 31, 2011. School two has approximately 25% of its
students eligible and school three has approximately 27% (Maine Department of
Education, 2011) These factors may have played a role in the investigator’s bias as it may
have been expected for the suburban schools (two and three) to have better concussion

management strategies due to more funds being available. School one is in a more urban
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area, where generally there is less funding available. Some may also believe that the
larger schools would have larger budgets available to fund concussion management
programs; however, the investigator did not think this would be true due to geographical

location.

Future Research Recommendations

If this research was to be conducted again the researcher would spend an entire
season with each team. A longer time spent with each team would help negate any
changes at the practices due to an observer being present. The coaching staff, medical
team members and the administrators would be more comfortable with the researcher, as
his or her presence would become a normal occurrence. A greater amount of time spent
with each school would also potentially allow the researcher to see more concussions,
which would generate more valid data. An inherent problem with interviews is that the
person being interviewed may feel uncomfortable with the interview process, which may

prevent them from accurately conveying the depth of their knowledge.

Another aspect of research that could be examined is the student-athletes’
awareness of concussions and their symptoms and risks. This could be done using a
survey or by using interviews. This could help researchers learn how well students retain
information or how seriously they take concussion education. If a survey was used it
could be validated and these kinds of studies could take place in more locations than
Eastern Maine. This could help health care providers and coaches ascertain how seriously
the players take concussions. Research could also be performed examining coaches and
other members of the medical team to determine their on-field evaluation and treatment

of suspected concussions.
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Conclusion

Concussion in sport is currently the up-and-coming topic in terms of research and
medical awareness. While there are many studies and efforts being put into concussion
education, diagnosis and management in professional sports, it is also crucial to perform
these studies at the youth and high school level, as children are at a great risk of

complications due to concussions.

Following observations and interviews, recommendations have been made to help
develop the Eastern Maine concussion management protocol. These include developing a
uniform treatment plan for all schools, educating players, parents and teachers regarding
concussions and integrating objective testing measures to assess concussions. While the
focus of this research was high school football, these findings and recommendations can
help guide all schools in Maine to develop better concussion diagnosis and management
strategies in all sports. Information like this can help prevent the people of Maine from

experiencing the tragedy of a young athlete dying as a result of a concussion.
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Appendix A: IRB Application

APPLICATION FOR APPROVAL OF RESEARCH WITH HUMAN SUBJECTS
Protection of Human Subjects Review Board
114 Alumni Hall, 581-1498

PRINCIPAL INVESTIGATOR: Sarah Lockhart

EMAIL: sarah.lockharta@umit.maine.edu TELEPHONE:
CO-INVESTIGATOR(S):
FACULTY SPONSOR (Required if PI is a student): Christopher Nightingale
TITLE OF PROJECT: A Study of Concussion Education, Diagnosis, and Management in Three Eastern
Maine High School Football Programs
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MAILING ADDRESS: 65 Crossing Brook Road, Cumberiand, ME 04021
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O for a doctoral dissertation? O for a course project?

| other (specify)

2. Does this application modify a previously approved project? N (Y/N). If yes, please give assigned number
(if known) of previously approved project:
¥ Is an expedited review requested? Y (Y/N).

SIGNATURES: All procedures performed under the project will be conducted by individuals qualified and legally
entitied to do so. No deviation from the approved protocol will be undertaken without prior approval of the 1IRB.

Faculty Sponsors are responsible for oversight of research ducted by their students. By signing this application
page, the Facuity Sponsor ensures that the conduct of such research will be in accordance with the University of
Maine’s Policies and Procedures for the Protection of Human Subjects of Research.

Date Principal Investigator Facuity Sponsor

Co-Investigator Co—investigator

% * Ak S e e T e dedededededs
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Not approved. (See atiached statement.)
Judged not research with human subjects

< ' \ &’ W Chairs Signature: c‘,\,iCtLM» s &,A_QL«V 10/09
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Appendix B: Interview Questions
Interview Questions

How many years have you been involved in football?

How many years have you been involved in high school or youth athletics?
What do you know about concussions?

What are your experiences with concussions?

Are there any school policies on concussions? If so, what are they?

Do you give your players a baseline test? If so, what kind of baseline testing?
How do you determine if a player has a history of concussion?

How do you assess a player on the field who you think might have a
concussion?

What kind of follow-up care and assessment should a player with a
concussion receive?

After a player has had a concussion what is your return to play protocol?
How do you check a helmet’s fit on a player?

How do you teach your players to prevent head injury?

What are the symptoms of a concussion?

What do you tell your athletes about concussion?
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Appendix C: Concussion Diagnosis Tools

Standardized Assessment of Concussion (SAC Test)

Assessment of Concussion - SAC

Name:
Loss of Consciousness/ LI Mo L1 es
Team: Examiner: Witessad Lnresponsiveness Length:
Post-Traumatic Amnesia? O No O es
Date of Exam: Time: Poor Recall of events after injury Length:
Retrograde Amnesia? O Mo O ves
Exam (Cire Ome): Bline  Injury  Post-Game Poor recal of events befors injury Length:
Normal Abnormal
Follow-Up Day: Strength [m] O
Right Upper Exremity o 0
| am going to ask you some questions. Left Upper Extremity O O
Please listen carefully and give your best effort. Right Lower Extremity O O
Orientation Left Lower Extremity [H] O
What Menth is it? 01 Sensation - examples: [m] O
What's the Date today? N | Finges-to-MoseRomberg
What's the Day of Week? I | Coordination - examples: [m] O
What Year is it? I | Tamdzr Walk/ Finger-Nose-Fngsr
01

What Time is it right now? (within 1 hour)

Award 1 poind fior each correct answer.

COrientation Total Score

]

Immediate Memory

| am going to test your memory. | will read you a
list of words and when | am done, repeat back as
many words as you can remember, in any order.

Digits Backward!:

numbers and when | am done, you repeat them

back to me backwards, in reverse order of how |

I am geing to read you a string of

read them to you. For example, if | say 7-1-9, you

would say 9,1,7.

If comect, go to mext siring length. If incomect, read trial 2. 1 pt. possicle

List Trial 1 Trial 2 Trial 3 for each siring length. Stop afier incorrect on both trails.
Candle 0o 1 U | o1 5-2-6 4-1-5 0o 1
Paper 0 1 U | 01 1-T-9-5 4-9-6-§ 0 1
Sugar 0 1 U | 01 4-6-5-2-7 6-1-5-4-3 0 1
Sandwich 0 1 U | 01 B8-3-19-6-4 7-2-4-8-5-6 0 1
Wagon 0 1 01 ] 1 Mopths in Reverse Qrder; HNow tell me the months
Total of the year in reverse order. Start with the last
Trials 2 & 3 | am going to repeat that list again. month and go backward. So you'll say December,

Repeat back as many words as you can remember
im any order, even if you said the word before.
Complete all 3 rais regardess of score on Hal 18 2 1 point

fior each comect respomse. Total Score equals sum across all 3 tHals.

Do not inform subject that delayed recall will be tested.

| Immediate Memory Total Score

Exertional Maneuvers

If subject is not displaying or reporting symptoms,
conduct the fellowing maneuvers to create conditions
under which symptoms likely to be elicited and
detected. These measures need not be conducted if 3

subject is alrea

displaying or reporting any s

If no conducted, allow 2 minuets to keep time delay
constant before testing Delayed Recall. These
methods should be administered for baseline testing of

toms.

Hovember...Go ahead. 1 pt. for entire sequence comect.
Drec-Mav-Dct-Sepd-Aug-Jul-Jum-May-Ape-Mar-Feb-Jan

0

q

Concentration Total Score

Delayed Recall

Do you remember the list of words | read a few
times earlier? Tell me as many words from the list
as you can remember in any order. Cide each word
correchy recalled. Total score equals rumier of woeds recalled.

Candle Paper

Sugar

Sandwich

| Delayed Recall Total Score

Wagon

SAC Scoring Summary

Exertional Maneuvers & Neurologic Screening are
important for examination, but not incorporated into

SAC Total Score.

normal subjects. Orientation 5
Exertional Maneuvers Immediate Memory M5

& Jumping Jacks & Push-Ups Concentration M5
Delayed Recall 5

& Sit-ups & Knee Bends SAC TOTAL SCORE 130
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Sport Concussion Assessment Tool 2 (SCAT-2)

SCAT2 &)l

Sport Concussion Assessment Tool 2

Sport /team

Datel/time of njury

Datestime of assamment

Age Gendar Lt F

‘Years of education completed

Examiner

What Is the SCAT2™

This tool represents a standardized method of evaluating
injurad athletes for concussion and can be wsed in athletes
aged from 10 years and older. It supersades the original SCAT
published in 2005, This tool also enables the caloulation of the
Standardized Assessment of Concussion (SACH* score and the
Maddocks questions® for sideline concussion amessment.

Instructions for using the SCAT2

The SCATZ is designed for the use of medical and health
professionals. Preseason baseline testing with the SCAT2 can
be helpful for interpreting post-injury test scores. Words in
ltalics throughout the SCATZ are the instructions given to the
athlete by the tester.

This tool may be freely copied for distribtion to individuals,
tearms, groups and organizations.

What Is a concussion?

A concussion is a disturbance in brain function caused by a
direct or indirect force to the head. It results in 3 variety of non-
spedfic symptoms (like thase listed below) and often does not
imobee loss of consciowsness. Concussion should be suspectad
in the presence of any one or more of the following:

= Symptoms {such as headache), or

* Physical signs (such & unsteadiness), or

= Impaired brain function {e.g. confusion) ar

* Abnormal behaviour.

Any athlete with a suspected concussion should be
REMOVED FROM PLAY, medically assessed, monitored for
deterioration {i.e., should not be left alone) and should
not drive & motor vehicle.

Symptom Evaluation

How do you feel?
¥ou should soone yourseS on the following sympioms, basad on how
you fiesd now.

Headache D1 2 3 4 5 6
“Fressure in head” D1 2 2 4 5 B
meck Fain o1 2 3 4 5 6
Hausea or vomiting o1 2 3 4 5 6
Dizziness o1 2 3 4 5 6
Elumed vislon D1 2 2 4 5 B
Balznce problems D1 2 3 4 5 6
Sansithity to light 0 1232 4 5 6
Sansitivey to noisa D1 2 3 4 5 6
Fesling showed down D1 2 2 4 5 B
Fesling lke “In a fog™ o1 2 3 4 5 6
=Don't feel right® D1 2 3 4 5 6
Difficuity concentrating D1 2 2 4 5 B
Cifficuity remembesing D1 2 3 4 5 6
Fatigue or low ensrgy D1 I 2 4 5 B
Confusion D1 2 2 4 5 B
Crowsiness o1 2 3 4 5 6
Trouble faling asleep dfapplicabld ' @ (1 (2 3 4 (5 B
e emotiona D1 2 3 4 5 6
bty D1 2 3 4 5 6
Sadness D1 2 3 4 5 6
MErvoLs of Anxious D1 2 3 4 5 6
Total number of symptoms (uadmum possible 230
EE:TW?WSTMMHH IZxE=137

Do the symphoms get worse with physical activity? Y N
Do the symptams get worsa with mental actey? ¥ K

creerall rating

If you lenowy the athlete wedl prior ta the Injury, how different Is the

athlete acting compared to his / her usual 5287 Paass drde one response:
nio different

wery different urswe

SCATZ SPOST COMCUSSION ASSESMENT TOOL 2 | FAGE 1
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Cognitive & Physical Evaluation

Y
Symptom SCore tom page 1) B Cognitive assessment
22 minus number of symptoms . gz Standardized Assessment of Concusslon (SAC)

4 Orlentation & pont for each corect answer)

~ What month & 7 L
Physical signs score What ks the date todsy? o 1
Was there loss of consclousness or ureesponsiveness? Y N ‘What Is the day of the wesk? o 1
If yes, how long? MinLes What year k It o 1
‘Was there a balance problem funsteadiness? Y N What time i It right oW fatthin 1 howl o 1
Physical signs score (1 pant for ach rogattvs responss) |00 @82 Orlentation score [ efs |

! Immediate memory

'.lam g to test your memory. [will read you 3 list of words

Glasgow coma scale (GCS)
Best eye response (E}

Ko eye opening
Eye oipendng in respanse o pain
Eye opening to speech
Eyes opening spontaneously

Best verbal response ()
No verbal response

Incomprehensible sounds

Inzpprogriate words
Confused

Orriented

Best motor response (M)
No motor response
Exterision to pain
Abnormal flexion to pain

Fexlon/Withdrawal to pain
Localizes to pain
Obeys commands

Glasgow Coma score (E + WV + M) [ ofis

G5 should be recorded for all athistes in case of subsequent detenonabon.

R

L

L= R R

1

Sideline Assessment - Maddocks Score
“I.@m gi:lrngmask_mua few questions, please lsten carefuily
and give your best affort =

Modified Maddocks questions (1 pont for sach cormect answer)

At what venue are we at today? o 1
Which half s It now? o 1
Wha scored kst in this match? o 1
‘What team ohd you play last wesk/game? o 1
Did your team win the last game? o 1
Maddocks score [ efs |

Maddods soore 15 validated for sideline diagrosis of concussion only and 15 not
rcluded in SCAT 2 summary score for serial testing.

A

1 am done, repeat back as many words a5 you @n
rememba'. in any order. ~

Trials 2 & 3:

“l am going to repeat the same list again. Repeat back as many
Hmthmmrﬂmbﬂ'mwmﬂecmrf}oumdm

‘Complete al 3 trizk regardiess of score on tial 1 & 2. Read the wonds 2t 3 e
of ore per second. Scone 1 pt. for each comedt response. Total soore: equals som
acroes al 3 tricks. Do not the athlete that deloyed recall will be tested.

-] el mdz  md3 Alterratve word st
albow 1 01 01 andle baby finger
apple O 1 01 01 pape  monkey penny
cpet o1 01 01 sugw pesfume blanket
saddle O 1 01 01 sandwich sunset  lemon
bubble 01 01 01 wagon Iron Insect
Total
immediate memory score [ ofis
Concentration
Diglts Backward:

“l am going to read you a string of numbers and when ! am done
you repeat them hack to me backwards, in reverse order of how |
read them to you. For exampie, if 1 say 7-1-9, youw would say 9-1-7.7

oo, g0 bo net st Ircomedt, 2. One
¥ go I:?In' i raad trial point possible for

sach rcomact on bath trisks mugummmm;:
the rate: wpwmcmd.

Ahterrattes digit Ists
4-9-3 o 1 gz0 5-2-6 4-1-5
3-8-1-4 o 1 33275 1-7-3-5 4-9-5-8
£-2-9-7-1 o 1 15386 38527 &I1-E-43
71-3-4-52 D 1 539148 831564 7-2-4-8-56

neonths In Reverse Order:

“Now tell me the months of the year in reverse order. Start
with the last month and go backward. 5o you'll say Decamber,
November . Go ahead™

1 pt. for enfire spquence comedt
Dec-ov-Oct-5apt-Aug-Jub un-SAay-Ap-Mar-Feb-lan |~ @ 1

Concentration score [ ofs |

1 This ool kas beon d il experts at the 38
Interrational Consensus rnnu {mlon in Spait bald Im Zurich,
Sitzorand in Novermbor 2008 The fll detls of tho corfsrences outcomes
and the authon af the bool s published in British foumal of Sports
Madicing, 2002, volume 43, supplemant 1.

The outcoms: will gk bo !mull:rm:\usl_lll co-published in the May

2005 tmmses of Cinksl Jowrnal of Sports Medidne, Physicl Medicne &

Retabiitation, Jourral of Athletic Training, Jourral of Chinkcal Neurceckence,
Scandnasian bournal

Jernal of Scdencs & Medicrs i Neum.:?n
of Sckence & Medidng In Sport arﬂntjnumi Clinkcal Sports Mediine.

T McCiony P et al Summary and agreement statement of the 2 intermational
Confaronce on Concussion in Sport, Frague 2004, Britsh Jowral of Sports
Modicing. 7005; 39: 196-204

I MeCea M. Standardized mental stahes of acute coroussion. Clinkcal

Joumal of Sports Mediane. 2001: 11: 175-181
¥ McCra M, Randdph C, kKely | Serdard: it of Concussion
Mrl.nlfu'admndr::m scoring and rurptm'bm Waukesha,
Wisoomdn, USA

* Maddodks, DL Didker, GO: Saling, M. The asement of onertation
following conoussion in athlotes Clin 1 Sport Med. 1995;5{1132-3

® Guscieaicr KM Asomment of | stabikity following sport-related
roncuesion. Current Sports M Reports. 2003; 2: 23-30
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Balance examination

This balaree testng & based on 2 modified wersion of the Bakanoe Ermor Sooring
System (BESSE. A stopwaich or watch with @ second hard & required for this
testing.

Balance testing
“I.@m now going to test your balance. Pl'e.a'setakeg};\m‘
off, roll up your pant legs above ankle (IF applica
remove any ankle taping (f applicablel. This test will consist
of three twenty second tests with different stances

(a) Double leg stance:
“The first stance [s standing with
hands Dnjwhimandwrgl }mr}g#ﬁ EIW
o maintain stability in ﬁarpﬂmfazumrmﬂbe

counting the number of times you move owt of this position. |
will start timing when you are set and have closad your eyes. =

(k) single leg stance
'rl'].ouweremtickabai.[ which foot wouwld you use? [This

will be the domirant foot] Now stand on your non-dominant
foot The dominant leg should be held in approximately 30
da of hip flexion and 45 of knee fiexion. &gain,
pfsﬁufdn?mmmmsmﬁﬁwzu segonds with j?l:ll.l.r
hands on your hips and your eyes closed. {will be counting
the number of times you move out of this position. f you
stumbie out of this position, open your eyes and return o
the start and continue bal; 1wl start timin
uﬁmpmmm dnsedm' ?

(c) Tandem stance:
“Now stand heel-to-toe with your non-dominant foot in
back. Your welght shouid be evenly distributed across both
feet Again, you should try to maintain stability for 20 seconds
witth your hands on your and your eyes closed. fwill be
counting the number of times you move out of this position.
I you stumble out of this position, open your eyes and retum
to the start position and continwe balancng. | will start timing
wien you are set and have closed your eyes ”

Balance testing - types of errors

1. Hands Ifted off ke crest

2. Opening eyes

3. Step, stumble, or fll

4. Mu:mngrmé:-m:x!u degress abduction

E Pserrunhgwtnftsl posRion » 5 5eC

Each of the 20-second trizls & scored by counting the emors, or
desiations from the proper stance, accumulated by the athlete. The
examines will begin counting ermors ondy after the indwidual has
assumed the proper start pasition. The modified BESS Is callated
by adding one error point for each emor during the three
20-second tests. The maximum total number of errors for
any single condition Is 10. If 2 athlete commits muitiple epoes
simultaneously, only ore error s recorded but the athlete shouwld
guickly reburn 1o the testing position, and counting should resume
once subject Is set. Subjects that am unable to mantain the testing
procedure for @ minimum of five seconds at the start are assigned
the highest possible score, ten, for that testing condrtion.

which foot was tested: Left

e which & the non-dominant foot!
Conditlon Total ermors
Double Leg Stanca ffot togather) af 10
single leg stance tondominant foot) of 10
Tanidem Stance iron-dominant foot ot hadd of 10
Balance examinathen sCore (30 minus totl o af 30

Coordination examination

Upper limb coordination

Anger-to-noss (FTND task: =7 am going to test powr coordingtion
now. Plegse sit comfortably on the chair with your eyes open
and yowr arm {efther right or left) outstretched Showlder faxed
to 90 degrees and efbow and fingers extended). When | give 3
start I, 1 would fike t five successive finger to
nmﬂmmw}u‘}rﬂmpegnm;m towch the tp

nose as quickly and as accurately as possible.

Which arm wias tested: Left Faght
Seoing 5 cormect repetitions In < 4 seconds - 1

ot for testers: Athletes fail the test i they donot touch their nass, do not fully
autiend their elbow or do not parfiorm fve repatitions. Failure

shiould be woned a5 0
L Coordination soore of 1
Cognitive assessment
Standardized Assessment of Concussion (SAC)
Delayed recall

-

"0 youl remember that list of words | read a few times eariler?
Tell me as many words from the st 25 yow can remember n any
order. *

Cirde each word comectly recalied. Total soore equaks number of wonds recalled

Let Ahtemativa word kst

elbow a@ndle lbaby finger

apple papes monkey penny

cpet sugar perfume blanket

saddle sandwich surset lemon
bubble Wwagon ron Insect
Delayed recall score - efs
Overall score

Tedoeman s
Sympiom score of 22
Physical signs scone of 2
Glasgow Coma score (£ + W + M) of 15
Balance examination score of 20
Coondination scose of 1
Subtotal of 70
Orientation score of 5
Immedizie memony score: of 5
Concentration soone of 15
Delayed recal soore of 5

Definitive normative data for a SCAT2 “cut-ofi® soore s not
avalzble at this time and will be devel In prospective studies.
Embedded within the SCATZ s the S.ﬂ.ll:Zp:g:I'E that can be utiized
separately In conoussion management. The sooing system also takes
on partioulzr dinical significance dmn% serlal assessment whese
It can be used to document enther 3 decline or 2n IMprovement In
neurclogical functioning.

Scoring data from the SCAT2 or SAC should not be
used as a stand alone method to diagnose concussion,
measure recovery or make dedsions about an athlete’s
readiness to return to competition after conoussion.

SCATZ SPORT CONCUSSION ASSESMENT TOOL 2 | PAGE 3
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Athlete Information

Aany athlete suspected of having a conussion should be removed from play, and then seek medical evaluation.

Signs to watch for

Problems could arse over the first 24-48 hours. You should not be left
alone and must go to a haspital at once if you:

Hawe a headache that gets worsa

&se very drowsy or can't be awakened fwoken up)

Can't recognize people or places

Hane repeated vomiting

Behave unusualy or seem confused: are very inmitzble

Hane setzures (arms and legs |erk uncontroliably)

Hawe weak or numib ams or legs

&se unsteady on your feet: have shurred speach

Remember, It Is better to be safe.
Consult your doctor after a suspected concussion.

Date tested
Diays post injury

Return to play

Athletes showld not be returned to play the same day of Injuny.
When returning athletes to nla?'. they should follow a stepwtse
symiptom-bmited program, with stages of progression. For example:
1. rest until asymptomatic (physical and mental rest)

. light aerobic exercise (e.g. stationary opde)

sport-specific exercise

non-contact traindng drills istart Bight reststance training!

. full contact fraining afier medical dearance

. return ta competition (game play)

L ]

Thesre should be approemately 24 hours {or longer) for each stage
and the athlete should retm to stage 1 If sympioms recur. Resistance
training should ondy be added In the later stages.

Medical dearance should be ghen before return to play.

tes -3

SYIMDACAT SCOME

Phiysical signs score

Glasgow Coma score {E + W + M)
Balance examination soore
Coordination score

Orlenftation soore

Immediate memary soone
Concentration score

Dedayed recall soore
SAC Score

Total SCAT2

Ssymptom severty score {max possible 1320
Return to play

Additlonal comments

Concussion injury advice (To be given to concussed athlete)

This patient has received an injury to the head. A careful
medical examination has been carried out and no sign of
any serious complications has been found. It is expected
that recovery will be rapid, but the patient will need
maonitoring for a further pericd by a responsible adult. Your
treating physician will provide guidance as to this timeframe.

If you notice any change in behaviour, vomiting,
dizziness, worsening headache, double vision or
excessive drowsiness, please telephone the clinic
or the nearest hospital emergency department
immediately.

Other important points:

Rest and avodd strenuous activity for at least 24 howrs
Mo aloohol

Mo sleeping tablets

Use paracetamod or codelne for headache. Do not uwse
aspirin or ant-inflammatory medication

Do ot drive untll medically ceared

= Do not train or play sport untll medically deared

Clinic phone number

Fatients name

Datertime of injury

Datertime of medical review

Treating pirysiclan

Comact detals or stamp

SCATZ SPORT COMCUSSION ASSESMENT TOOL 7 | PAGE &
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Balance Error Scoring System (BESS Test)

The Balance Err 01']110 “ﬂ,’\t m {BE‘\"\]
o Preseason i

The Balance Error Scoring System™* provides a portable, cost-effective and objective method of assessing static
posiural stability. The BESS can be used to assess the effects of mild head injury on static postoral stability.
Informanon obtained from this clinical balance tool can be used to assist clinicians in making return to play
decisions following mild head injury. The BESS can be performed in neardy any environment and takes
approximately 10 minutes to conduct.

The balance-testing regime consists three stances on two different surfaces. The three stances are donble leg stance,
single leg stance and tandem stamce. The two different surfaces include both a fimm (grovnd) and foam surface.
Athletes’ stance shounld consist of the hands on the iliac crests, eyes clozed and a consistent foot position

In the double leg stance, the feet are flat on the testing surface approximarely pelvic width apart.
In the single leg stance position, the athlete is to stand on the non-dominant leg with the contralateral limb held
in approximately 20° of hip flexion, 45° of knee flexion and neutral position in the frontal plane.
In the tandem stance testing position, cne foot is placed in front of the other with heel of the anterior foot
touching the toe of the posterior foot. The athlete's non-dominant leg is in the posterior position. Leg
dominance should be determined by the athlete's kicking preference.
Adminiztering the BESS: Establish baseline score prior to the start of the athletic season. After a concussive injury,
re-assess the athlete and compare to baseline score. Only consider retumn to activity if scores are comparable to
baseline score. Use with Standardized Symptom Scale Checldist.

Scoring the BESS: Each of the tnals is 20 seconds. Count the number of erors (deviations) from the proper stance.
The examiner should begin counting errors only after the indnidual has assomed the proper testing posinon.

Tandem Stance Double Leg Stance Smgi!L!gSmm
Firm Surfare Foam Surface Foam Sorface

B.E.5.5. SCORECARD

Count Mumber of Errors
max of 10 each stance/surface Surface Susfare
Double Leg Stance
sAbduction or flexion of the hip beyond 30° | (feet together)
sLifting the forefoot or heel off of the Single Leg Stance
mm ~ {non-dominant foot)
*Remaining out of the proper testing Tandem S
position for greater than 5 seconds (non. . foot in back)
The maximum total number of errors for any TOTAIL SCORES:
single condition is 10. total each column
If a subject commits multiple errors B.E.5.5. TOTAL.:
simultaneously, only one error is recorded. (Firm+Foam total)

Airex™ Foam Balance Pads available at wwrw . power-systems. com of through most sporting goods stores.
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Appendix C: Sample Interview Transcript

S: OK so this is the interview with the athletic Trainer at School 3.
How many years have you been involved with football?

ATC: This is my first year here at this HS. But I’ve experienced it with in my education,
with the clinical experience, for 3 months.

S: How many years have you been involved with high school athletics or youth
athletics?

| just started in August and | was also, within my school experience, | was with [another]
High school from August until December.

What do you know about concussions?

Concussions can lead to death, obviously, so anytime an athlete gets hit to the head, it’s
an immediate...I immediately go to them, get a history, no questions asked. Just make
sure that they are ok, I always look for the signs and symptoms. If they are in a daze. |
always observe on the field make sure mechanism of injury, that I’'m observing how
they are responding. That’s very, very crucial.

What are your experiences with concussions? Have you had any, seen any?

I had a concussion in high school. | was out for a week and a half, during basketball.
I’ve seen... we had one at the middle school; he’s back, returned to play. | had two last
Friday. | was not there at the game at [another school]. There was no athletic trainer
there, they got treated by EMS. They came in to see me on Monday. And | evaluated
them. First what we did, | had them fill out a symptoms check list. Then I went through
and I did a SCAT-2 test. After that one was cleared to play. Another one, we’re still...he
had a doctors appt yesterday. To make sure everything was OK, but his memory is not
with it,  so he’s still not practicing yet. So I’ve had a few.

Are there any school policies on concussions, and if so what are they?

Yep, so our policy is, when there is a concussion, | immediately, we had a baseline test,
every one, every single athlete, before, within the first 3 days of preseason, they get a
baseline. Once they do..., I suspect a concussion they fill out a symptoms check list and
we got thru the same exact SCAT-2 test that we did with them at baseline. Compare,
make sure things are back at baseline before they’re even sent in, and then we put them
on the bike, exert them, put them running around, then we have them with equipment
on, running around, then we have them one-on-one contact with one of their teammates,
as long as they’re asymptomatic. As soon as they feel one symptom they go right back to
rest and we start through the same.
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Do you give your players a baseline test and what kind of Baseline test

Yep, we do the SCAT 2 baseline test; we did that within the first 3 days of preseason. |
had two other athletic trainers help me out to do all the baseline tests, just to make sure
we got them done, so there were no concussions during preseason . | did make sure, had
a coaches meeting, set up times, for when we meet, so we did that.

How do you determine if a player has a history of concussion?

During our SCAT 2 | ask them, and also they have to have physicals. So, that will be in
the physical. They cannot even practice at all without having a physical —that’s part of
the requirement. So it will be in the history of that. And I also ask them during the
SCAT 2, have you ever had one before.

How do you assess a player on the field who you think may have a concussion?

| obviously look at signs and symptoms, observe, | ask them history — how are you
feeling, do you have any symptoms. | make sure that their memory is there- their short
term memory, long term memory. | make sure that there is nothing wrong with their
neck, first off. I don’t move them if they are lying down. I haven’t had any of those yet.
But once | feel like I can get them off the field, Make sure there is no nerve damage, no
neck injury, make sure that they are conscious, | get them off the field, then I continue to
do my symptom checklist, and continue with the SCAT 2 test-- orientation,
concentration, memory.

What kind of follow-up care and assessment should a player with a concussion
receive?

The follow-up care, our policy is they have to see me every day. We do a symptoms
checklist; make sure they have no symptoms. If they have any symptoms they still stay
at rest. If they have no symptoms then I exert them on a bike, a stationary bike for 10 to
15 minutes, on a stationary bike right in the athletic training room. If they have no
symptoms | have them go out on the track, and with coaches, coach knows this, so they
are in supervision, if they feel any symptoms at all on the bike they need to let me know.
| stop them immediately as soon as they start feeling it, so they are aware that as soon as
they start feeling it they have to let me know. Then they get exerted for 10-15 minutes
outside on the track and then after that they put their equipment on, they run around for
10-15 minutes... make sure there are no symptoms. Then after that we do contact on the
sidelines, one on one, talk to coach, tell them there can be no symptoms, because I can’t
be outside at every practice, so coach, player and myself have a conversation. Once they
show no symptoms at that they are put back into play. They go right back to rest if there
are any symptoms and we start back at square one.
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How do you check a helmet’s fit on a player?

I didn’t do any of these for when they got their equipment, cause coaches did that. But I
make sure that it’s not moving around, it’s secure, their belt straps, they can actually talk,
two finger widths down, make sure they have enough air. Some of them, the new ones
can’t add air, so I do have a pump where I can add air to the...uh...air bladders. Make
sure that it is two finger widths from their chin, so that’s what I do.

And how do you teach players to prevent head injury?

Technique. So, especially with football, coach goes over technique with them, they
should not be going head first into a player. If they get a head injury they need to
immediately come see me, so we really need to make sure that technique is proper. 1 talk
to them about making sure they do. I don’t care if they’re in an adrenaline rush, and they
just want to pound them, they need to make sure they are using proper technique. And I
tell them about all the risks and injuries of spinal injury, head injury, death.

What are the symptoms of concussion?

Dizziness, headache, nausea, increased pressure, point tender, vision’s gone. Also if they
are unbalanced, 1 do the BESS test which is part of the SCAT 2. Concentration- so what
we do is the finger to nose test, make sure they can do that. | test their memory so
anterograde, retrograde, whether they can remember things short term, long term. 1
always make sure | ask questions about that. Also we do numbers, traverse and back
order for concentration.

What do you tell your athletes about concussion?

What 1 tell them is that it can lead to death and that they need to be very honest with me
about their symptoms. And I explain to them that second impact syndrome, that’s a
concussion where you have symptoms, and then you get another concussion, you can die
like that. Not to try to scare them but to try and put it into what can actually happen, so
that they will be very honest with me because | know that they just want to play. And I
tell them, I ‘m not just to take you out, I’'m here for your health, I don’t want you to die
on the field. That’s the last thing I want. That’s why we have this protocol, and that is
why we go step to step to step. And then they thank me after once they go in.
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Appendix D: Sample Post-Concussion IMPACT Report

IMPACT™ Clinical Report

R

Organization: T
Date of Birth: fms s i
Gendar: M ale

Handedness:

Mative countryimegion:

Bative language:

¥ears of education completed
excluding kinder garden:

Received speech therapy:

Attended special education
classes:

Current sport:

Primary positionievent'class:

Mumibser of Uimes diagnosed with a concussien {excluding current injury):

Concussions that resulted in loss of consciousness:

Goncussions that resulted in confusion:

ape ol
Height:
Waight:

Spcond language:
‘Years Speaking:

Repeated one or more years of
schaal:

Diagnosed learning disabllity:

Problams with
ADDMhyperactivity:

Current level of participation:

Years of experience at this level:

Concussiens that resulted in difficulty remembering events that occurmed immediately after injury:

Congussions that resulted in difficulty remembering events that ossurred:

Total games missed as a resull of all concussions combined:

Concussion history:

Treatment for headaches by
physician:

Treatment for migraine
headaches by physiclan:

Treatment for
epilepaylsaizures:

History of brain surgery:

Diagnosed with ADDJADHD:
Diagnosed with Dyslexia:

History of meningitis:
Treatment for
substancelalcohol abuse:

Treatment for psychiatric condition
(depression, anxiety):

Diagnosed with Autism:

Strenuous exerciss in the last 3 hours:
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_'__ ImEi(_:T‘"_I_SIinical Heeur’[ P

Ewarn Type Post=Injury 1 | Post-Injury 4 | Posl-Injury 2
Dalie Tesded 11/06/2011 11 12011 112102019
Last Concussion

Exam Language English Englizh Emnplizh

Teel Yarsion 21 21 21
Composite Scores Percentie stores if avalable are Bsted in small by pe

Mamary composite (verbal) T4 17% ] 0% 92 TE%
Mamors composiie (eisual) [=1:] 2% EZ Ti% B2 73%
Vis. motor speed composite | 36.05 2ew a013 4w ITIE 1w

Reaction time composits 051 78% 055 s5% D44 58w
Irmpulse cantral cornposile a9 ] 14

Total Symptam Score 1 1 1]
Cognitive Efficiency Index: 0.31 0.4 0.5

The Cognitive efficiency Index measures the interaclion between accuracy (percentage correct) and spoed
(reaction tirme) in seconds on the Bymbal Malch tesl. This store was nat developed to make return to play
decigdons but can te helpful In determining the extent to which the alhlete tried bo work very fast on

symbal match (dacraasing accuracy) or atlampted 1o improve thair accuracy by taking & more deliberste and
slow approach Jeaperdizing spesd). The range of scores s rom approwimately zero to appravimately .70
with & mean of .34 A higher scora indicates that the athlets did wall in both the speed and mernory
domalns on the symbal match test. A low score (below ,20) means that they performed poorly on both the
gpead and accuracy component I this score 5 & negative number, the test taker performed very poorly on
the reaction time cormponent

Hourg slept lasl night ] ] q
M edication '

The informalion provided by this repor should be viewed 88 onby ore Source of information regardng an ndividusl's level

of [reuracognitve] functioning Even though impact i based on demonsiraled scientific principles and research, external
{actors such &5 improper test sdmnisiration or Improper test taking env ironmant rmay resul in ks curste 1asl resuls.
Thse factors and athers must be considéréd in making returelo-play decision. The information provided by this repor 18 of
& general nature and does nol represent madical advice, s diagnosis, or prescrialion for Sreabment. Aodtionatly, dagnostic
or retuem 1o play decisions shoud not be based solety on the date genersted by this report, bub on an ifeperson evalkation
madi by & professional fraingd in concusson management in accordance with usual and standand medeal practice. An
ndividual Suspecltad of sulfering lraumalic bran injury of concussion Should immediately seek the sdvice of qualified and
{raimed personnel for interpretation of test resuits and should be maonfored closely for the emergence of syimploms, Impact
is not responsile for any decisions based on edormation cortsined in the report. A test-takers gualfied and Lrained
pirgannel has the soke resoorsiniily for estabkshing diagnasis and suggesting approonaie treatment,

= EEILTIL T
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‘ ImMPACT ™Clinical HeEm’t SRR

Wiard Memary
Hits {Immediata) 11 12 12
Correct digtractors (immed.) | 132 12 12
Learning percent correct 5% 100% 100%
Hits (dalay) 11 10 fi
Correct distractors {delay) 11 12 12
Delayed memary pel. correct| 6% 9I% T5%
Total parcent comretl E% 6% 47 5%
Design Memory
Hits {immediate) 12 10 11
Correct distractors (immed) | 11 1 11
Learning percent correct GEY% BE% JE%
Hits (delay) 12 12 10
Carrec! digiractors (dely) 10 10 10
Delayed memory pel, correct | 02% 2% 43%
Tolal parcent correct 4% BO% BO. 6%
¥'s and O's
Total correct {mamory) 5 q ]
Tolal correct {interfarenca) 118 17 123
Avg. correcl BT (inlermer.) 044 .45 0.37
Todal incorrect (interference) | 9 a 13
Ava, Incorrect RT (interfer.) | 0.36 0.38 0.32
Symbol Match
Total correct (vislble) Fi 27 27
Awg. correct BT (visibla) 1.35 1.8 13
Total carrect (hidden) 5 B ]
Ay correct BT (hidden) 3 1.48 1.3
Color Matsh
Total correct ] ] | &
Awg. correct RT 065 0.EB 0.52
Total commiszsions n I 1
Anp. commissions BT a 1] 0.48
[ Thres Lettars
Total sequance correct 3 4 5
Total Iatters carract 10 13 15
Pl of botak lettars correct G6.67% A6.67% 100%
Aarp. time 1o first click 1.66 241 216
Ay, counted 14.2 17 14.8
Ay, counted correcthy 14,2 17 146
L T T L L e T e et R T Wt S R e P TR SRR, 77

FFELTRL ]
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\ ImMPACT™Clinical HBEDI‘t i

Feeling mora amalianal
Numbniss ar Hingling
Feeling gowed down

Feeling mentally foggy
DifMculty concentrating
Diffi culty rernembering
Wisual prablerms

Total Symptom Score

Headache 1 1 1]
Mauses ] 0 1]
wamiting 0 0 ]
Balance Problems n a a
Dizziness 1] 0 a
F atigue 0 0 0
Trouble falling asieap 0 o a
Sleeping more than usual 1} o 0
Slesaping less than weual 0 o 0
Dot i PS5 1] o u]
Sensltivity to light a o 1]
Sensilivity to noise 1] ] 0
Irritability 1 1 )
Gadness a 0 0
Mervousnass 0 1} o
0 1 0
¢ a o
] a ]
] a 1]
] a 0
0 a 1]
(1] a 1]
1 1 n
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|HEI'I‘II:Ir'g' Composite I:"Hfhﬂlﬂ

100

isual Wotor Composita

60

Impulse Contral Gompasite

25
n

13
10

5:':.: — |
(1] "

1mEne  1anant e
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ImPACT™Clinical Report_

| Memony Composite Wnsual}|
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Appendix E : Maine Concussion Management Initiative Forms

School Application Form

b
y

Maine Concussion Management Initiative
School Application Form

Zchool Name:
School Address:
Athletic Director: Email:
Pllol.le xlm]]'el':
Aghletic Trainer: Email:
Plhone Number:

Is vour school Public or Private?

Does vour school corrently nse ImPACT or another nenrocognitive testing software? Yes I:l No l:l

If}'es what pm-__'rnm?

I_"D _1'011[‘ _,('Ilonl H.Ppl‘-i.l.lg ﬁ}l‘ flml]ill.g l]ll‘o’ll.g].l }Imﬂ? i-e; D ED‘ D
If ves, please complete the following section

Funding Source

Contact Person Email

Address FPhone

What staff resources does vour school eurrently have? (Please check all that apply.)

[] Full-time Athletic Trainer  [_| Part-time Athletic Trainer [[] Full-time School Nurse

[] Part-time School Nurse [] Team Physician [] Occupational Therapist
[[] Phyzical Therapist [] Speech Therapist [ Paraprofessionals
[] Librarian (s) [J IT Staff

What IT equipment does vour school already have?

[] Computer Lab ] Laptop Program
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&

Your Plan for Utilizing Computerized Testing
For a better understanding of neurocogniive test models in high schools please see the attached Information Sheet.

Wheo will be administering baseline tests at your school?

Where will you be administering these tests?

Do vou have a doctor in the area whe is familiar with the program?

If s0, whe?
School Physician: E-mail: Phone:
Number of athletes vou plan to test

Year 1 Subsequent Years
What teams will vou test? Please check all that apply.
] Foothall [ Field Hockey [] Weestling [ Tennis
[] Soccer [] Skiins [] Baseballi Softhall [ ] Track
[] Swimming [] Baskethall [] Lacrozse [] Other

[[] Cheerleading []Ice Hockey [] Rushy

Please diseuss your plan for post-concussion testing.

Please return the applicatien and Expectations form to Dv. Paul Berkner by fax at 207-859-4475_

Dizclaimer: The Maine Concuszion Management Initiative (MCMI) supports the uze of cognitive testing (also knewn az

neuropsychelogical testing or NP testing) and seeks to promote a shared commirment to best practices regarding concuszion

treatment and retura to play (RTP) 2

care and should not be intespreted as such. Information from MCMI is only a guide and is of a general nature consistent with
the reazonakble practics of a healtheare professional. Individual treatment will depend on the facts and cireumstances specific

idelines. MCMI information, testing. and guidelines are not intended as a standazd of

to each individual case and remain the sole responsibility of the health care provides(s).

MCMT supports the perspective on RTP decisions and patient care responsibility set forth in what is commenly referzed to

as the Zurich Report, November 2008, which iz available in itz entirety on our webzite.
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Maine Concussion Manazement Initiative

Expectaﬁons Form

All zchools under the Maine Concussion Management Initiative umbrella are at the forefront of the movement
for consistent treatment of mild traumatic brain injuries, more commonly Enown as concussions. This comes
with certain obligations that will not only make vour school's prosram the best it can be, but also assures that
wour school is setting a good example for thoze that mav want to join in later vears. Outlined below are the
expectations to which MCMI schools are required to agree to in order to become part of the prosram.

Pleass read over the items below to which vou agree to pledge. The signature of the principal or the athletic
director and the athletic trainer is required on the bottom.

1. I agree to make sure that baseline tests in my school are administered properly, according to ImPACT

guidelines.

I agree to implement the Zurich guidelines. which inchides medical clearance for all conenszed athletes
prior to the initiation of return-to-play guidelines.

=]

3. I support MCMI's goals for raising awareness for concussion management to reduce coneussions, post-
concussion syndrome. and second impact syndrome through education and unified best practices.

4. I agree that MCMI can hold an educational session, as deemed necessarv, with mv coaches, parents,
and athletes to teach them:
= How to recognize a concussion
2z The biologv of concussions and the purpose of neurocognitive testing
2 The short and long term consequences of concussions
= Proper return-to-play suidelines

5. I agree with the policy that the de-identified baseline data from the ImPACT test will be accessible to

researchers pending approval from a Data Management Committes.

6. I understand that the school will be required to keep a permission slip on file for everv athlete taking
the ImPACT test.

I understand that mv school is eligible to receive funding for 2 vears at which time schools must re-
apply. Limited funds are available for school after the first 2 vears, and schools are encouraged to
consider alternated funding sources. Applications for funding are considered on a case-hy-case basis.

Echool
Signature (Principal/Athletic Director) Name {Pleasze Print) Diate
Sizmature { Athletic Trainer) Name (Pleasze Print) Diate

Flease return the applicarion and Expectations farm to Dir. Paul Berkner by fax at 207-859-4475.

Dizclaimer: The Maine Concuszion Management Initiative (MCMI) supports the uze of cognitive testing (alzo known asz
neuropsyehological testing or NP testing) and zzeks to promote a shared commitment to best practices regarding conenzzion
treatment and return to play (RTP) puidelines. MCMI information. testing, and puidelines are not intended az a standard of
care and should not be interpreted asz such Information from MCMT iz only & guide and i= of a general mature conzistent with
the reazonable practics of a healthcare professional. Individual treatment will depend on the facts and circumstances specific
to each individual caze and remain the sole responsibility of the health care provider(s).

MCMT supposts the perzpective on BTP decisions and patieat cars responsibility set forth in what is commonly referred to
as the Zurich Bepert, November 2008, which is available in its entirety on our website.
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IMPACT Permission Form

Maine
Crncuzsion

Managament Initiative

Dear Parent! Guardian,

amd mild tranmatic brain

Your school is currently imple ve program for evaluating

mEing an innoey

In order to better man

s eomemssions sustained by
nent Initiative (MOMI) 1o

ul Cognitive Te

injuries (m'T'HBl), more commonly known as a conenssion

e Loncussion M

our student athletes, yvour school has partnered with the M

¢ tool called ImPACT™ (lmmediate Past Coneussion Asse
xperts at the University of Pittsburgh Medical

acquire a softws

ImPACT™ iz a computerized exam developed by concus

Center (UPMC) and ase many professional. collegiate, and high school sports programs across the country

Meurocognitive tests, such as lomPACT™ are fast

to assist with the diagnoesis and n

hecoming the “gold standard™ in recognizing and managing mTHD = Additional information about

ImPACT™ can be found at www.imparcttest com.

Your school is asking students to take the computerized exam before beginning the sports scason. The test is

set up i a “video-game” format and takes about 20-25 minutes to complete. The I PACT™ test 15 a pre-
“al of the brain. [t records information such tiom time, specd, and concentration,

an 10} test. The ImPACT™ test is non-invasive and poses no risk to vour child.

season physi
but it iz MOV

T IOry, T

sour child sutters a head injury and a concussion is suspected, vour child will be referred to a physician or

It
clinician for an evaluation. The physician or clinician may recommend that yvour child take the post-injury
ImPACT™ test. Your child’s baseline (pre-season) and post-injury test data, it any, will be maintained on a
secure server by ImPACT™. Your child’s test data will only be available to his'her physician or clinician,

exeept as deseribed helow.

Y our child’s test data may be available to persons other than the physician or clinician evaloating vour child,
as follows:

o The physician or clinician evaluating vour child mav choose to make vour child’s test data available to other
health

o You child’s de-identified data may be utilized by the Maine Coneus

¢ providers who are being consulted regarding the treatment of vour child.
gement Initiative at Colby

iom Ma

College and UPMC for research purposes. However, the identity of your child will not be diselosed to MCMI,

LM, or any vesearcher if the test results are used for this purpese

Your child’s health and safetv are at the foretront of the student athletic experience, and we are excited to work

with vour school to implement this program. Please sign and retur orm with vour child.

Simeerely,

Maine Coneussion Management Init
PERMISSION SLIP

For use of ImPACT™

I have read an understood the above information and give permission for my son/daughter ta take the Lon PACT™

herseline test.

Printed Name of Athlete

Signature of Athlete Date

Signature of Parent Dyate
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Sample MCMI Return To Play Protocol

Date:

el

Physician Name (Please Print):

Anytown High School
Concussion Management Protocol

Adthletes participating in contact and collision sports will be administered a
baseling neurocognitive exam. Al this time Anytown High School will be
utilizing ImPACT™ for both baseline testing and as a post-concussive tool for
return to play.

Any athlete suspected of sustaining a concussion will not return to play that day.
Parents of any athlete suspected of sustaining a concussion will be notified by
attending athletic trainer or coach.

Any athlete suspected of sustaining a concussion will be referred to a physician,
preferably an ImPACT™ familiar physician.

Once asymptomatic and neurocognitive scores return to normal, the athlete will
begin a graduated return-to-play protocol.

Athlete will be cleared by physician for return to full athletic participation.

Graduated Return to Play Protocol

No activity

Light aerobic exercise: Intensity below 70%:; no resistance training
Sport-specific exercise: Running, skating drills; no head impact drills
Non-contact training drills: Progression to more complex training drills, may
start resistance training

Full-contact practice: Following physician clearance, participate in normal
training

6. Return to play: Normal game play

P =

h

* If at any time post concussion symptoms occur during the graduated return,
there will be at minimum a 24hr rest period. Once asymptomatic following the
rest period the athlete will drop back to the previous asymptomatic level and the
progression will resume.

Physician Signature: Date:
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