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Abstract

The increasing epidemic of concussion injuries in sports continues
to attract significant attention throughout society. Leaders within
the field of sports medicine have attempted to address athlete safety
through educational programs. Although concussion education
for athletic coaches is required by all states, individual learners
should be considered when implementing these programs. Varying
educational initiatives, lack of appropriate healthcare providers at
athletic events, the difficulty recognizing the “invisible injury” by a
diverse group of individuals, and the lack of enforcement of enacted
laws are just a few obstacles that inhibit the concussion educational
process required by legislation in all states. Appropriately delivered
educational programs have the potential to improve management
of sport-related concussion (SRC) at high school levels, providing
a significant benefit to individuals across all societal levels. A
comprehensive overview of commonly used concussion education
programs provides a foundation of themes included in each program,
while elucidating differences in program lengths, delivery methods,
and targeted audiences. However, these concussion educational
programs have been largely ineffective regarding injury reporting
and participant safety. Researchers must study the effectiveness
of the current programs through a lens of the five principles of
knowledge transfer to make recognizable progress within this
public health priority. A few recommendations to enhance the
effectiveness of concussion educational programming include
utilizing a dispersed delivery method to decrease the cognitive load
and fatigue of participants, integrating reflective actions into modes
of delivery for coaches, and employing reminder messages as cues
to action. Schools would benefit from formally evaluating their
current educational structure to ensure alignment with some of the
recommendations.

Keywords: Sport-related concussion (SRC), Education, Knowledge
Transfer, Liability

Introduction

Concussions continue to be a serious epidemic in youth and
competitive sports. The incidence of sport-related concussions
continues to rise, as approximately 1.6 million to 3.8 million sport-
related concussions occur each year [1-3]. In a 2017 national survey,
15.1%, or approximately 2.5 million, of high school students reported
having at least one concussion during the 12 months before the survey,

and 6.0% reported two or more concussions [4]. Sport-related
concussion (SRC) is defined as “a traumatic brain injury induced by
biomechanical forces” that may occur with a direct blow or indirect
force to the head, face, or neck [5]. Since SRCs may be difficult to
recognize, head trauma can be extremely harmful and detrimental
to the career of any athlete. Short term effects of repetitive head
trauma and multiple concussions have revealed mixed results;
whereas effects on long-term health remain under investigation [6].
Due to the continued concern of concussive injuries during athletic
participation, increased attention and research have been provided to
enhance proper recognition and management of SRC.

Leaders within the field of sports medicine have attempted to address
athlete safety through educational programs provided to athletic
administrators, coaches, and staff at many levels of competition.
Concussion legislation, adopted throughout the United States between
2009 and 2014, contains a preseason education provision targeting
various groups including coaches, athletes, and parents [7-8]. Despite
these enacted laws, legislation efforts alone maybe insufficient
in changing the sports culture of concussion management [9].

Detection and management of concussion injuries may be improved
through enrichment of educational modules and improvement of
communication among athletes, coaches, and medical professionals.
Rivara et al. (2014) stated that 69% of the athletes continued
to participate with concussion symptoms even after state law
implementation [9]. The initial recognition of SRC by coaches,
which requires immediate removal from activity, is vital because of
the failure for athletes to always self-report concussion symptoms
[10]. Coaches are integral in recognizing signs and symptoms of
concussions to assist healthcare providers in removing the athlete
from participation to further reduce the risks associated with
continued participation after suffering a concussion [11]. Athlete
safety may be enhanced allowing for fewer risks of long-term
health effects if knowledge is retained by coaches after concussion
education programs [1,12]. Since the coaches’ knowledge retention
will increase the safety practices in sports, parents may be more
willing to allow youth to continue to participate in exercise and team
activities that provide physical, mental, and social benefit.

Effective education can reduce potential lawsuits against coaches,
schools, and athletic organizations that may present unwanted media
attention and unnecessary legal fees. Lawsuits concerning concussion
related injuries in sports targeting large scale organizations, including
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National Collegiate Athletic Association (NCAA), Pop Warner, and
state athletic associations, remain on the rise [13]. Because of these
developing litigation battles, organizations, such as the NCAA, have
placed the responsibility of protecting the athlete on the membership
schools and employees [13]. Organizations can influence prevention
of harm from sport-related concussions at multiple levels through
effective concussion education for coaches [8]. For example,
coaches’ education may include information regarding contact
recommendations for practices (primary), recognition of signs and
symptoms (secondary), and appropriate return to play strategies
(tertiary) that reduce potential harm from concussion injuries.

Barriers to Effective Concussion Education

The effectiveness of coaches’ education to enhance appropriate
behaviors and attitudes toward concussion injuries is paramount
[14]. According to Rivara et al. (2014), 40% of coaches were not
aware of athletes exhibiting concussion symptoms even after
completing concussion education mandated by state laws [9]. Most
coaches recognized a need for additional educational training when
it came to managing concussions in their football programs. A study
by Faure and Pemberton (2011) of 128 Idaho high school football
coaches demonstrated that 94.2% of participants confirmed the risk
of concussion in football did concern them, while 86.3% of these
high school football coaches identified the responsibility to be able to
recognize the signs and symptoms of concussions and to safely return
an athlete to play [15]. In addition, 90% of youth hockey coaches
rated knowledge about concussions as being highly important in
their role as a coach [16]. Although research indicates that most
high school and youth coaches accept their role with concussion
recognition, there remains a disparity between educational programs
and concussion awareness.

The inaccessibility of appropriate healthcare providers during sport
activities further indicates the need for coaches to appropriately
recognize concussion injuries to remain compliant with recent
implementation of state laws. Certified athletic trainers are the most
appropriate medical professional to provide care to high school
athletes during participation [17]. Pryor et al. (2015) stated that 70%
of public high schools within the United States have access to a
certified athletic trainer (AT), while only 37% of student-athletes have
access to a full-time certified athletic trainer [18]. In a descriptive
epidemiologic study by Esquivel, Haque, Keating, Marsh, and Lemos
(2013), the authors found that ATs were not available at more than
75% of soccer and hockey practices in the state of Michigan [19].
ATs are often absent from practices and competitions at the youth
level causing even greater responsibility for the coach to properly
recognize concussive injuries [20]. The lack of availability of a
certified athletic trainer during practices and competitions continues
to inhibit progress with appropriate concussion management while
placing the burden of responsibility on the coach. Organizations and
schools must recognize the significant liability that may be present
if a certified athletic trainer is not available at events and a coach is
unable to recognize and properly manage a concussion injury.

No standardized method for training and educating coaches on
concussion management currently exists [6,21,22]. Although online
concussion education programs have been developed, schools and
youth leagues still have options to develop their own educational
materials without any medical supervision. Provvidenza and
Johnston (2009) noted that it is critical to establish a consistent
educational process for coaches who require education on concussion
management [14]. Additionally, research indicated that athletic
coaches often learn to become more aware of their behavior through
some type of reflection, whether it be reflection in action, reflection
on action, on retrospective reflection on action [14,23].

Assuring knowledge retention after online concussion education
for high school coaches is challenging, but also paramount to address

the epidemic with SRCs for youth athletes. Coaches embrace the
significant role that they play throughout the concussion management
process, as they inherently want to learn more about concussions to
protect the athletes under their watch. Faure and Pemberton (2011)
found that many Idaho high school head football coaches recognized
their duty to determine when it was safe to allow a concussed athlete
to return to activity, especially in the absence of an appropriate
healthcare provider [15]. Although some coaches within the Faure
and Pemberton (2011) study expressed hesitation referring suspected
concussions to physicians, coaches shouldnever make return to play
decisions, but only have the responsibility of removing the athlete
from play. As mandated by most state laws, coaches should never
return an athlete with a suspected concussion to play without an
appropriate evaluation and return to play clearance by a qualified
health care professional. Because of this responsibility, concussion
educational programs for coaches must be designed to allow for
early recognition and proper management of concussion injuries. As
legislative requirements continue to mandate concussion educational
initiatives, effective concussion educational programs for high school
coaches should be identified to improve care of an injured athlete
while reducing current preconceived misconceptions that still exist
from prior mismanagement [15,24].

State Law Challenges
Legislation

In May 2014, President Barack Obama held a summit on youth
sport concussions at the White House where experts discussed the
future of concussive injury and recovery, further validating the
significant growth in injury awareness and its potential impact on
public health [25]. Although being recognized as a public health
priority is an essential first step for proper concussion management,
many states face substantial challenges to the current legislation.

Impacting Concussion

State concussion laws are initially increasing the awareness
surrounding the concussion epidemic [7]. In a survey of 59 head
football coaches and athletic trainers in the state of Washington,
the results showed that one-half of respondents did not change their
concussion management practices after law implementation although
awareness of injury may have increased [26]. According to Lowrey
(2015), the emphasis of current laws is on secondary prevention
efforts after an injury has been sustained rather than focusing on
primary prevention of these injuries, such as equipment advancement,
practice modifications, or technological advancements [7]. The
effectiveness of safety equipment, such as helmets and mouthpieces,
used during sports participation continues to be investigated within the
literature. Currently, the evidence does not support that helmets and
mouthpieces reduce the incidence of concussions, but this protective
equipmentmay reduce other serious injuries, such as skull fractures
and injuries to the face and mouth [5,6]. Even though education may
be utilized as a primary prevention technique, no framework has
been developed to support this mandated aspect of the laws. These
findings further show that legislation efforts alone will not suffice in
changing the culture of concussion injury management in sports [9].

Moreover, lack of standardization of educational programming
along with minimal enforcement of these state laws can lead to
problems with effectiveness [8,21,27,28]. The content of concussion
education programs differed greatly among several studies [25].
Many of the concussion laws include the discrepancy between
uniformity “on the books” as compared to implementation procedures
[7]. For example, many essential terms, including “youth”, “qualified
medical professional”, and “education”, within the laws go undefined
leading to inconsistencies with implementation throughout various
states and organizations. Variations exist among states in the specific
educational requirements since each state can mandate a specific
program or establish minimum standards for concussion education
programs for key stakeholders, including coaches [29]. Due to the lack
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of specificity with content in the educational mandates with these
state laws, significant differences may be noticed during the delivery
of SRC education [8].

Besides the lack of standardization, the inability to enforce the law or
punish non-compliant individuals remains a significant problem. One
issue that troubles many of these enacted state mandates includes the
inability to name an agency with authority to enforce the regulations
[28]. Many of the responsibilities to track compliance have been
assigned to third parties, such as school boards, athletic associations,
or departments of health [21]. Kerr at al. (2014) explained only four
laws designate specific punishments for non-compliance; whereas
Harvey (2013) reveals that only five states implement evaluations to
assess the efficacy of the coach education programs [21,27]. Many
of the requirements within the laws, including educational mandates,
are unable to be enforced to assure compliance because of the
uncertainty of formal authority [28]. Although the substance of these
laws does not vary much from the original law passed in the state
of Washington, the lack of standardization and inability to mandate
compliance remain significant challenges to ensuring consistent
effective education for high school coaches.

Sports Concussion Education Programs

A comprehensive view of the commonly used concussion education
modules around the country will be presented. The programs
described include CDC’s Heads Up: Concussion in Youth Sports,
Think First, Sports Legacy Institute Community Educators (SLICE),
Brain 101: The Concussion Playbook, Barrow Brain book, and
Concussion Wise for Coaches. Themes that emphasize prevention,
recognition, assessment, management, and return to play guidelines
for concussions are common throughout most of these programs, but
none of the programs have solid evidence that they are fully equipped
for proper concussion education for coaches [30].

Heads Up: Concussion in Youth Sports

The CDC has developed fact sheets, handouts, and teaching guides
that have become the model for sport-related concussion information
and teaching tools [29]. This free toolkit includes an online video
encompassing information on preventing, recognizing, and
responding to concussions as well as concussion basics and return to
play guidelines [29,30]. Coaches, parents, and health educators are
targeted by this educational program, but the target audience does not
include student-athletes because the developers rely on the previous
mentioned groups to disseminate the information to the athletes [29].
The CDC has recently partnered with NFHS to produce a similar
program for High School Sports entitled Concussion in Sports.
The most recent version of this intervention takes approximately
45 minutes to complete all five modules and is commonly used
by multiple states including Illinois, lowa, Louisiana, Maryland,
Massachusetts, Minnesota, Pennsylvania, Rhode Island, and
Washington [30].

Think First

Think First is an educational tool founded in 1986 by the
American Association of Neurological Surgeons and the Congress
of Neurological Surgeons [29]. The creators of this 50-minute long
program apply science and personal testimonies to promote safe
behaviors and prepare individuals to prevent, recognize, and respond
appropriately to concussions [29]. The developers of this concussion
education program use health class presentations to educate all
students on the prevention of brain and spinal cord injuries. Some
of the objectives of this program include defining concussions,
describing how they occur, reporting signs immediately, removing
an individual from play, seeking medical attention, and following an
appropriate treatment protocol [29]. The program developers also
emphasize carefully monitoring a gradual return to daily activities,
school, and sports.

Sports Legacy Institute Community Educators
(SLICE): The Sports Legacy Institute Community Educators
(SLICE) was designed to advance the study, treatment, and prevention
of concussions in youth athletes [29]. The 1-hour age-appropriate
interactive presentation delivered by medical and health-related
students includes discussion, videos, audience demonstrations, and
case studies of professional, collegiate, and high school athletes
[1,29]. Designed for athletes at all levels, the authors of this program
strive to answer what is a concussion, the significance of injury to
individuals, and what can be done about the injury [29].

Bagley et al. (2012) performed a prospective cohort study of 636
students between the ages of 9-18 to analyze the effectiveness of
the SLICE curriculum on recognition and appropriate responses to
concussions [1]. The participants displayed significant improvements
in concussion knowledge quiz mean scores between pre-presentation
and post-presentation [1]. In addition, 34% of students passed pre-
presentation quizzes compared to an 80% post-presentation pass
rate further supporting the effectiveness of this student educational
intervention [1]. Improvement in student-athlete’s knowledge
after educational programming may help reduce the barrier of
understanding the risk of continued participation after concussion
injury. Even though one barrier may be mitigated through athlete
education, other barriers may inhibit concussion self-reporting,
including excessive competitiveness and viewing injuries as a
weakness. Because these barriers are intertwined with the culture of
sport, it is critical that coaches can initially recognize a concussion
injury to efficiently remove an athlete from play if the injury goes
unreported.

Brain 101: The Concussion Playbook: Brain 101: The
Concussion Playbook, was created by the Oregon Center for Applied
Science (ORCAS) in 2011 [11,30]. Formerly known as Athletic
Concussion Training using Interactive Video Education (Active),
this comprehensive 20-minute, web-based concussion management
program includes four modules: recognition, response, return to play,
and prevention[30]. Although modules are geared toward various
individuals, this interactive e-learning program was originally
designed to target coaches of youth ages 10—18 on effective sports
concussion prevention and management practices [11,29]. This
course also shows signs and symptoms of a concussion and indicates
an appropriate plan to return the student athlete to school and sport
[29]. The authors of this program try to reduce the risk of concussions
in youth student athletes while also encouraging a unified community
response [29].

Barrow Brain book: Barrow Brain book was launched on
August 18, 2011 through the collaboration of many organizations as
the most comprehensive educational program in the state of Arizona
[29]. This e-learning program, which is based on the content and
instructional design used by the CDC, is designed to help students
prevent, recognize, and respond to concussions appropriately [29].
This program is unique, as the developers use social networks,
videos, and computer-generated animations to deliver the content,
while also including a concussion registry for injuries as part of their
educational design [29].

Concussion Wise for Coaches: Concussion Wise™,
developed by Sports Safety International, is an online concussion
education course, in which the creators use an engaging, interactive
format for athletic trainers, physicians, coaches, parents, and other
health care providers [31]. This free, online, 30-minute course
for coaches includes a pre-test and post-test while covering the
prevention, preparation, response, and return to play for concussion
injuries [31]. This company currently has course modules designed
for the following states: Colorado, Connecticut, Delaware, Florida,
Nebraska, New Jersey, New York, Pennsylvania, Tennessee, Utah,
and Wisconsin [30].
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In summary, a variety of educational modules have been developed
to use throughout the United States to educate high school coaches
on the appropriate management of SRCs. However, many of these
programs have never assessed knowledge retention over time for
their target audiences. Because of the multitude of educational
programs, there remains a lack of consensus on what program should
be implemented throughout the United States. There is a significant
need to evaluate the effectiveness of current online concussion
education programs and develop more effective population-specific
educational modules [24,32].

Discussion

Education and training may positively impact a coach’s
comprehension of sports concussion prevention and management
since coaches have demonstrated significantly more concussion
knowledge than the public after educational encounters [11,33].
Although the Institute of Medicine (IOM) and National Research
Council (NRC) stated that concussion education programs may be
effective for improving concussion knowledge and awareness, these
same educational programs have had minimal effect in reducing
the common behavior by athletes of continued participation while
being symptomatic [6,24]. Coaches’ concussion education should
never supplant the need for access to a qualified health care
professional during sport participation. A severe shortage of health
care professionals dealing with athletes at the secondary school level
is problematic. Society must promptly address the dearth of athletic
trainers at this level, as coaches should never manage this complex
injury independent of a qualified health care professional.Faure and
Pemberton (2011) stated that 76.7% of high school coaches in Idaho
did not feel adequately trained in concussion management, and
94.2% of coaches said the risk of concussion in football concerned
them[15]. Finally, in a cross-sectional study of 126 high school
coaches, O'Donoghue et al. (2009) found coaches in public and
private high schools in southeastern Virginia were eager and willing
to learn more about concussions if the materials were accessible [10].
These studies indicated the need and expressed motivation of high
school coaches to undergo additional effective concussion education
courses.

Availability of resources may be different among coaching levels,
types of leagues, and sports, although coaches share many of the
same attributes. High school coaches had more resources available
to them through associations, conferences, or workshops, while
youth sports coaches received education from a lay population [10].
Researchers have uncovered some significant differences on the
effectiveness of concussion education for coaches among different
sports. Approximately one-third (37%) of the hockey coaches
indicated they had limited knowledge about concussions, while
only 1 in 5 of these coaches rated themselves as having a high
knowledge base of concussion symptoms [16]. Faure and Pemberton
(2011) found high school coaches were likely to make a return to
play decision at smaller schools [15]. Finally, Esquivel et al. (2013)
also found a difference in concussion education among high school
sports in Michigan, as education was well promoted in high school
football, but education expansion was recommended specifically for
soccer and hockey [19]. Although mandatory education has been
implemented across various levels, leagues, and sports, inequities
have continued to be elucidated throughout multiple studies.

Many studies have shown the need to further evaluate specific
educational techniques used to educate coaches because of the
seriousness of concussion injuries, the growing responsibilities of
high school coaches, and the various delivery methods of educational
programming. DePadilla et al. [4] identified the importance to
create a culture of safety when managing concussions; to expand
educational efforts for students, parents, and, coaches; and to identify
programs and policies that prevent concussions [4]. The IOM and
NRC (2015) recommended that groups develop, implement, and

evaluate the effectiveness of specific educational techniques
to increase knowledge about concussions in various groups of
individuals [6]. Many authors recommended additional research to
investigate the retention of knowledge obtained from educational
programs on SRCs [10-11,27]. Evaluations are essential to enhance
the effectiveness of concussion education programs while also
increasing concussion reporting and reducing recurrent injuries. It
is critical to identify whether changes in knowledge, attitude, self-
efficacy and intention after educational concussion programs are
maintained over time. Validation for efficacy of these programs
must not be overlooked even though education alone may never be
able to increase widespread awareness or normalize practice within
concussion management. Researchers and investigators must study
the effectiveness of the current programs to make recognizable
progress within this public health priority.

Online education for sports concussions continues to become an
attractive option compared to traditional face-to-face courses because
of the advantage of flexible scheduling for learners [34]. High school
coaches continue to be inundated with many classroom and athletic
responsibilities due to frequent changes in the educational system.
These multiple responsibilities may inhibit attendance at face-to-
face courses and encourage online education for these individuals.
Furthermore, coaches in rural schools may not have the appropriate
access to athletic trainers or concussion training centers for face-to-
face courses, which may prompt them to use an online concussion
education option to meet legislative requirements. Although
knowledge may not decay as rapidly as skill, the identification of the
inability to retain knowledge is critical because the gap in knowledge
retention may lead to the inability to apply the necessary skills during
an emergency [35].

Despite the advantages of an online education option, many other
important features must be considered. First, messages must be
structured appropriately to be perceived as intended by the sender
[36]. Januario et al. (2013) stated that the receivers' ability to recall
information depends on the extent of engagement with the delivered
message [36].During many online educational courses, the receiver
has limited opportunity for engagement with the message leading to
a possible barrier during the encounter. Many educational workshops
for high school coaches occur in a mass delivery format at the
beginning of the school year. Even more problematic is that these
training formats often include a significant amount of information on
many topics unrelated to concussion injuries in sports, which may be
even more harmful to knowledge retention for high school coaches.
Furthermore, repeating information more frequently enhanced
knowledge retention; whereas, students’ motivation to participate
influenced their attention during these activities [36]. Rehearsal,
or mental review of information, serves a key role in retention of
knowledge [37]. Implementation of a dispersed delivery method
to improve long-term knowledge retention should be considered to
decrease the cognitive load and fatigue impacting the participants
[38]. All these factors must be thoroughly considered during the
process when assessing the effectiveness of an online concussion
education program to enhance knowledge retention for high school
coaches.

Mode of delivery is one critical component that can enhance
knowledge retention [14,39].In a cohort study of high school coaches
in the state of Washington, Rivara et al. (2014) identified in-person
concussion training as having the most proficient score on coach
awareness for presence of concussion symptoms in athletes; whereas
a video and quiz may have been less effective than other modes of
delivery [9]. Provvidenza and Johnston (2009) found coaches use
reflective processes more effectively throughout learning endeavors
[14]. Concussion education programs should be easily accessible,

currently updated, and administrative friendly to enhance knowledge
retention of participants [25, 40].
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Many schools rely on the passive dissemination of information
through distribution of educational materials and electronic programs
because of the time scheduling constraints and varying obligations
of high school coaches. Although these methods of education may
be the most convenient, these methods do not garner consistent
evidence to support knowledge retention. Januario et al. (2013)
stated that the receivers' ability to recall information depends on
the extent of engagement with the delivered message [36]. Schools
would benefit from formally evaluating their current educational
structure to enhance motivation of participants through engagement
and to ensure alignment with some of the following components.

It is critical to establish an independent educational process that
uses techniques for specific groups required to receive concussion
education [14]. The effectiveness of educational programs for a
specific audience group should be considered since many groups have
different knowledge sets and diverse experiences with concussive
injuries [14,41]. The five essential principles that must be considered
when developing these programs include identifying the following
parameters: target audience, delivered message, deliverer of the
message, method of message transfer, and impact of knowledge
transfer [14,39].

Creators of educational programs should individualize the course
for each group. The CDC has developed fact sheets, handouts,
and teaching guides that have become the model for sport-related
concussion information and teaching tools [29]. The targeted
audiences for these educational tools include coaches, parents,
athletes, and sport officials. Despite individualized resources for
various groups, only one video is currently used for online education
for all audience groups. For example, coaches and officials are
commonly on the field of play; whereas, administrators and parents
may be in the stands as spectators. It may be more beneficial to create
concussion education programs that target each specific group rather
than having all the groups matriculate through the same course.

When considering the method of message transfer specific to
coaches, Provvidenza and Johnston (2009) found coaches use
reflective processes more effectively throughout learning endeavors
[14]. The utilization of videos that allow coaches to reflect on proper
and improper management of previous concussion injuries may
encourage interaction between coaches. Furthermore, implementation
of a dispersed delivery method to improve long-term knowledge
retention should be considered to decrease the cognitive load and
fatigue impacting the participants [38]. Program administrators
can utilize reminder messages as cues to action to reinforce key
components of proper SRC management procedures. The impact on
knowledge transfer should involve consistent evaluative procedures
to celebrate success and address identified concerns. Furthermore,
establishing a consistent group of individuals to enforce legislative
requirements and evaluate educational programming could be
beneficial.

The creators of coaches’ concussion education programs should
also focus on addressing societal barriers associated with the athlete
that coaches may encounter, including the culture within a team and
an athlete’s attitude toward injury reporting [9,42]. Furthermore,
several coaches acknowledged the pressure to win or play from
various sources, including parents, school administrators, and
athletes themselves, had influenced their decision-making regarding
concussion management [15]. Because of the burdens placed on
coaches, an obvious conflict of interest is present when attempting
to remove an athlete from play, which makes the required health care
provider return-to-play clearance in many state laws an essential
component for appropriate management. As coaches and medical
professionals encounter pressure form a variety of sources, it will be
important to elucidate and evaluate the pressures placed on coaches
and staff members from parents, administrators, athletes, and fans
when handling return to play for serious injuries.

Conclusion

Sport-related concussions continue to be a serious epidemic for
youth participants. A comprehensive overview of commonly used
concussion education programs throughout the country has been
provided. Assuring knowledge retention after online concussion
education for high school coaches is challenging but also paramount
to address the epidemic with SRCs for youth athletes. Some
barriers to effective concussion education for high school coaches
include lack of access to an appropriate healthcare provider, lack
of standardization of programs, and inability for responsible
agencies to enforce enacted laws. Since inequities have continued
to be elucidated across various levels, leagues, and sports, schools
and organizations would benefit from formally evaluating their
current educational structure while also addressing the dearth of
sports medicine professionals present at practices and competitions.
Knowledge transfer principles must be considered when developing
and evaluating evidence-based concussion education programs for
high school coaches.

Effective education can reduce potential lawsuits that may present
unwanted media attention and unnecessary legal fees. The important
and imminent need for effective concussion education to enhance
knowledge retention in high school football coaches has clearly been
established. A few recommendations to enhance the effectiveness
of concussion educational programs include utilizing a dispersed
delivery method, integrating reflective actions for coaches, and
employing reminder messages throughout the year. Time is of the
essence when implementing these recommendations for concussion
education programs, as the improper management of concussions by
coaches puts the health and welfare of each athlete at risk during
sports participation.
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