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RISK MANAGEMENT

Concussion Knowledge, Attitude,
and Risk Management Practices

of High School Girls’
Soccer Coaches

Sungwon Kim, Daniel P. Connaughton, Michael Sagas, Yong Jae Ko

Abstract

Concussion rates in soccer are comparable to those found in
high-contact and/or collision sports. Evidence has suggested a higher
concussion rate among female soccer players compared to their male
counterparts. The purpose of this study was to examine (1) concussion
knowledge, attitude, and risk management practices of high school
girls’ soccer coaches and (2) the interrelationships between knowledge,
attitude, and risk management practices. One hundred forty high
school girls’ soccer coaches completed an online survey. Most coaches
demonstrated a high level of knowledge regarding key concussion facts
and strongly agreed that it is important to create an environment in
which athletes are encouraged to report concussions. A positive atti-
tude toward concussions had a strong influence on employment of risk
management practices (F = 4.20, p < .001). Findings from this study
may help develop, revise, and promote effective concussion education
programs and safety policies in interscholastic and youth soccer.

Traumatic brain injuries (TBI) are a major public health con-
cern, as approximately 3.4 million people visited a U.S. emergency
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department, from 2001 to 2012, due to a sport or recreation-related
TBI. During the same period, emergency department visits due to
sport and recreation-related TBIs more than doubled (Coronado et
al., 2015). An estimated 70% to 90% of all TBIs are mild (mTBI), and
these are commonly referred to as concussions (Cassidy et al., 2004).
Adolescents (< 19 years old), in particular, are more susceptible to
concussions and account for approximately 70% of sport or recre-
ation-related TBIs. In high school athletics, an estimated 300,000
concussions are sustained annually (Marar et al., 2012). Moreover,
evidence-based research has suggested that adolescents typically
take longer to recover from concussions compared to adults, thus
requiring more conservative management and care (Grady et al,,
2012).

After comparing sports with similar rules, research has suggested
female athletes are more vulnerable to concussions than their male
counterparts (Gessel et al., 2007). Specifically, studies have found
that female high school athletes are more likely to suffer concussions
compared to their counterparts (Harmon et al., 2013; Rosenthal et
al., 2014). Moreover, compared to male athletes, female athletes ex-
perience concussion symptoms that are typically greater with longer
recovery times (Baker et al., 2016; Kay et al., 2018). Although more
research is warranted, scholars have suggested that body composi-
tion and neck strength are primary factors that contribute to a higher
concussion risk for females (Gutierrez et al., 2014).

In the United States, soccer is one of the fastest growing sports,
with participation rates for high school soccer increasing 4-fold
among boys and 35-fold among girls from 1973 to 2014 (National
Federation of High School Athletic Associations, 2018). One pub-
lished report (Marar et al., 2012) suggested the concussion rate in
soccer is comparable to those found in traditional high-contact
and/or collision sports (e.g., football, ice hockey). Concussions in
soccer account for 2% to 4% of all sport-related acute injuries (Gessel
et al., 2007), with the highest rate of concussions occurring during
games (Comstock et al., 2015; Valovich McLeod, Houston, & Welch,
2015). A competition-based concussion rate among high school girls’
soccer was 9.2/10,000 athlete exposures (AEs). This figure was nearly
double the rate of concussions for high school boys™ soccer, which
was 5.3/10,000 AEs (Marar et al., 2012). A more recent investigation
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by Comstock et al. (2015) confirmed a higher rate of concussions
among female soccer players. They found 627 concussions sustained
during 1,393,753 AEs among girls (4.50 concussions/10,000 AEs),
which was significantly higher than 442 concussions sustained dur-
ing 1,592,238 AEs among boys (2.78 concussions/10,000 AEs).

Attempting to reduce and properly manage concussions is an
important task for youth sport stakeholders, particularly coaches in-
volved in contact and collision sports. Coaches have a professional
and ethical responsibility to (1) be aware of the frequency and sever-
ity of concussions, (2) recognize causes and the signs and symptoms
of concussions, and (3) properly manage suspected and/or identified
concussions (e.g., removing the player from games and practices,
adhering to return-to-play guidelines). In recent years, several
concussion-related educational initiatives were developed specifi-
cally for high school and youth sport coaches. These include, but are
not limited to, the CDC’s Heads Up (Daugherty et al., 2019), NFHS’s
Concussion in Sports (National Federation of High School Athletic
Associations, 2018), and Brain 101: The Concussion Playbook
(Valovich McLeod, Houston, & Welch, 2015). In the majority of
states, high school coaches are required to take one or more of these
concussion education or training courses. Moreover, between 2009
and 2014, all 50 states and the District of Columbia passed youth
sport-related concussion legislation that requires first responders,
including coaches and parents, to be educated about prevention and
management of concussion (Kim et al., 2017).

The need for concussion education stems from the fact that a
concussion diagnosis is not always straightforward, particularly with
the absence of a specific diagnostic test or biomarker (Hecimovich
& Marais, 2017). In this respect, concussions often go unrecognized,
which may lead to underreporting and subsequent catastrophic
health consequences, such as second impact syndrome (McLendon
etal., 2016). Improving coaches’ knowledge regarding concussions is
important in the effort to reduce and properly manage concussions,
particularly at the high school and youth sport level. A number of
studies, however, have suggested that knowledge alone does not
typically translate to improved concussion management practices,
which warrants the need for assessing attitudes toward concussions
as well (Hendricks et al., 2012). Scholars in the scientific community
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have theorized that strong knowledge and a positive attitude have
potential to help coaches properly recognize and report suspected
concussions to appropriate medical personnel (Sefton et al., 2004).
In addition to improving knowledge and attitude, coaches have a re-
sponsibility to implement proper risk management practices during
practices and games in an attempt to reduce concussions. Risk man-
agement is a course of action designed to reduce the risk (probability
and/or severity) of injuries, lawsuits, and other losses to sport partic-
ipants and/or organizations (Spengler et al., 2016, p. 42). Given the
prevalence of concussions among soccer participants, implementing
proper risk management practices aimed at reducing and properly
managing concussions is also a soccer coach’s ethical and profes-
sional responsibility.

Knowledge and attitude have been frequently studied in an effort
to explain their relationship with behaviors. The knowledge-attitude—
behavior (KAB) model is an important theoretical framework often
used to explain behavioral changes affected by knowledge and atti-
tude in the health education context (Schneider & Cheslock, 2003).
This model postulates a causal relationship among knowledge,
attitude, and behaviors; that is, having strong knowledge on a par-
ticular health condition can directly influence attitudinal changes
and subsequent improvement in related behaviors. In applying the
aforementioned underlying theoretical framework, a strong knowl-
edge and/or positive attitude concerning concussions may lead to
improved safety practices (i.e., risk management practices) aimed at
reducing and properly managing concussions. In fact, research has
suggested that increases in knowledge and attitude regarding concus-
sions are associated with better safety practices, such as concussion
reporting and/or related care-seeking behaviors (Setnik & Bazarian,
2007). It is likely that coaches who possess a strong knowledge (i.e.,
concussion signs and symptoms, return-to-play guidelines) and
positive attitude (i.e., perceived importance of athletes reporting
concussions, and missing practices and games due to such) are more
likely to employ a higher level of concussion-related risk manage-
ment practices.

Despite the prevalence of concussions among female high school
soccer players, no study has specifically examined high school girls’
soccer coaches concussion knowledge, attitude, and risk manage-
ment practices (KARMP). The purpose of this study was twofold:
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(1) to examine concussion knowledge, attitude, and risk manage-
ment practices of high school girls’ soccer coaches and (2) to assess
the interrelationships between the knowledge, attitude, and risk
management practices. Evaluating coaches on these factors may
allow for the development, revision, and promotion of effective
concussion educational programs and safety policies and practices
at high school and youth levels. Additionally, this study may shed
light on the interrelationships between concussion KARMP, which
has the potential to influence theoretical and practical implications.

Method

Participants and Procedures

The target population for this study was all 540 high school
girls’ head soccer coaches in the state of Florida. This population
was identified from the Florida High School Athletic Association
(FHSAA) directory of member institutions. After conducting an ex-
tensive internet search of all 540 schools’ websites, we obtained the
names and email addresses of 317 head soccer coaches. The remain-
ing 223 schools did not post their soccer coach’s email address on
their institutional website.

After Institutional Review Board approval from the University of
Florida, coaches were emailed a message containing the purpose of
the study, a URL to the survey (Qualtrics), and contact information
for the primary investigator. A cover letter with informed consent
was provided in the front page of the survey and online consent was
required for coaches to begin the survey. In an effort to maximize
responses, we sent two reminder emails to nonresponders at the
2- and 4-week intervals during the 6-week data collection period.
Respondents who successfully completed the survey received a $10
Amazon e-Gift certificate, which was sent to the email address they
provided in the survey. A master log of participants who completed
the questionnaire was created, which ensured that no individuals
completed the survey more than once, as well as helped us to identify
nonrespondents. This master log, however, was destroyed after data
analysis, preserving respondent anonymity. Forty out of 317 emails
sent to head coaches bounced back for unknown reason. Overall, of
the 277 emails successfully sent, 140 coaches completed the survey.
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Measures

This cross-sectional study utilized a questionnaire that was de-
veloped after a comprehensive review of the literature, Florida’s
concussion statute (Fla. Educ. Code, 2017), and FHSAAs (2017)
concussion policy. Additionally, some survey questions were ad-
opted and/or modified from previous studies that examined youth
sport coaches’ and other relevant stakeholders’™ (e.g., parents, ath-
letes) concussion knowledge (Gourley et al., 2010; LaRoche et al,,
2016; Valovich McLeod, Schwartz, & Bay, 2007), attitude (Kurowski,
Pomerantz, Schaiper, Ho, & Gittelman, 2015), and risk management
practices (Shenouda et al.,, 2012). A panel of five experts, including
two professors who specialize in sport risk management, two girls’
head soccer coaches, and a professor with expertise in survey de-
velopment and measurement, conducted a test of face and content
validity. After the panel members reviewed the survey items for rele-
vance, representativeness, and clarity, we made minor modifications.
The survey contained four sections: (1) demographics/professional
background (13 multiple-choice items), (2) concussion knowledge
(10 Likert-scale items from 1 definitely false to 5 definitely true),
(3) concussion attitude (12 Likert-scale items from 1 strongly agree
to 7 strongly disagree), and (4) risk management practices aimed at
reducing and properly managing concussions in soccer (14 Likert-
scale items from 1 never to 5 always).

Statistical Analyses

The data were analyzed via SPSS 21.0. Descriptive statistics
(frequency, means, percentages, and standard deviations) were
calculated for respondents’ demographics/professional background
and concussion KARMP. Measures of central tendency were used in
evaluating response patterns. Hierarchical regression analyses were
performed in examining the interrelationship(s) between concus-
sion KARMP. The aggregate measures of respondents’ concussion
KARMP were obtained through the addition of coded individual re-
sponses (i.e., true/false questions, Likert-scale questions). Statistical
significance (a) was defined as p < .05 for all statistical tests.
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Results

Demographics

Among the survey respondents, 90 (64.3%) were male, with the
majority (97.1%) holding a paid coaching position. Slightly more
than half (51.4%) of the respondents held a bachelor’s degree, where-
as 32.9% reported having a master’s degree as their highest academic
degree. Respondents represented all FHSAA classifications, which
are based on the overall number of students enrolled (i.e., 1A, 2A,
3A, 4A, and 5A), with the highest number of respondents employed
at 3A institutions (22.9%). Over three quarters (75.7%) of the coach-
es were employed in public schools (Table 1).

Table 1
Demographics and Professional Background of Respondents
(n = 140)

Variable n (%)
Gender
Male 90 (64.3)
Female 50 (35.7)
Employment status
Paid 136 (97.1)
Volunteer 4 (2.9)
Age
<29 29 (20.7)
30-39 32 (22.9)
40-49 37 (26.4)
50+ 4 (30.0)
Coaching experience (years)
1-5 70 (50.0)
6-10 25 (17.9)
11-15 21 (15.0)
16+ 24 (17.1)
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Table 1 (cont.)

Variable n (%)
Highest degree earned
High school diploma 6 (4.3)
Associate’s degree 12 (8.6)
Bachelor’s degree 72 (51.4)
Master’s degree 46 (32.9)
Doctorate 4 (2.9)
Classification of school
Class 1A 18 (12.9)
Class 2A 29 (20.7)
Class 3A 32 (22.9)
Class 4A 26 (18.6)
Class 5A 31 (22.1)
Class Independent 4 (2.9)
School type
Public 106 (75.7)
Private 34 (24.3)

Knowledge Regarding Concussions

Among the respondents, the majority agreed that a concussion
is a type of TBI (4.93 * .26). The significant majority also correctly
identified that losing consciousness is not required for a person to
sustain a concussion (4.94 * .31). Most respondents were also aware
that an athlete with a suspected concussion cannot return to play on
the same day of injury (4.89 + .60). However, respondents’ knowl-
edge was limited on the causes of a concussion (3.78 + 1.46) and
the methods of diagnosis (2.99 + 1.47). Furthermore, respondents’
knowledge regarding high school-aged students’ rate of recovery

versus adults’ was also deficient (2.89 + 1.21). See Table 2.

836 Concussion Knowledge, Attitude, and Risk Management



Table 2
Coaches Knowledge Regarding Concussions (4 scale of 5)

Key facts about concussions
(1 = definitely false, 5 = definitely true) M SD

A concussion is a type of traumatic brain injury (TBI). 4.93  (.26)

A concussion only occurs when an athlete loses

consciousness.? 494  (.31)
A concussion may be caused by a blow to the neck or

elsewhere in the body. 3.7  (1.46)
A suspected concussion requires immediate removal

from a game or practice. 494  (.38)

A concussion can be detected with CAT scan or MRI.*  2.99  (1.47)
An athlete who has a suspected concussion can return

to play the same day.® 4.89  (.60)
High school-aged students typically take longer to heal
from a concussion than older athletes. 2.89 (1.21)

A repeat concussion that occurs before full recovery
from the first concussion can slow recovery and
increase the chance for long-term problems. 4.80 (.65)

Concussed high school athletes could be allowed to
return to play in a slow step-by-step method only if
symptom-free. 447 (1.14)

“Reverse scale (1 = definitely true to 5 = definitely false).

As Table 3 shows, the most identified typical signs and symp-
toms were dizziness or balance problems (100%), headache (97.1%),
confusion (97.1%), blurred or double vision (96.4%), nausea (95%),
sensitivity to light or noise (95%), and concentration or memory
problems (94.3%). Items with moderate to high correct responses
were feeling sluggish (83.6%), feeling foggy or groggy (82.9%), mov-
ing clumsily (77.9%), and behavioral or personality changes (73.6%).
Difficulty falling asleep was only selected by 50.7% of the respon-
dents. The most commonly identified distractors included numbness
or tingling in upper extremity (19.3%), followed by abnormal sense
of smell (15%), and sharp burning pain in the neck (14.3%).
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Table 3
Respondents’ Concussion Knowledge: Signs and Symptoms

Signs and symptoms n (%)

Correct signs and symptoms

Dizziness or balance problems 140 (100)
Confusion 136 (97.1)
Headache 136 (97.1)
Blurred or double vision 135 (96.4)
Sensitivity to light or noise 133 (95.0)
Nausea 133 (95.0)
Concentration or memory problems 132 (94.3)
Feeling sluggish 117 (83.6)
Feeling foggy or groggy 116 (82.9)
Moving clumsily 109 (77.9)
Behavioral and personality changes 103 (73.6)
Difficulty falling asleep 71 (50.7)
Red herrings
Numbness or tingling in upper extremity 27 (19.3)
Abnormal sense of smell 21 (15.0)
Sharp burning pain in the neck 20 (14.3)
Abnormal sense of taste 19 (13.6)
Shortness of breath 14 (10.0)
Back pain 10 (7.1)
Hearing voices 7 (5.0)
High fever 2 (1.4)
Chest pain 1 (.07)

Attitude Regarding Concussions

The majority of respondents agreed that any suspected concus-
sion must be taken seriously (6.81 + .68). Additionally, the greater
percentage of respondents indicated that the coach plays a critical
role in the health and safety of their team (6.83 + .46). There was also
very strong agreement among coaches that creating an environment
in which athletes feel comfortable reporting concussion is important
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(6.85 * .41). The majority of coaches also felt that it is important to
let their athletes know they take concussions seriously (6.88 + .39).
There was moderate agreement that it is inappropriate to refer to
a concussion as a “ding” or “bell ringer” (5.79 + 1.59) and that re-
cent emphasis on sport-related concussions is overly sensationalized
(5.33 + 1.67; reverse-scale item). Meanwhile, a notable number of
respondents disagreed that U.S. Soccer’s recent policy on heading
restriction for younger participants has improved concussion safety
overall (4.28 = 1.98). Respondents’ attitude toward Florida’s con-
cussion legislation was also less positive, as a notable percentage of
respondents did not agree that such legislation has changed their at-
titude about managing concussions (4.46 + 1.68). Table 4 shows the
results of the assessed attitude items.

Risk Management Practices

The most commonly employed risk management practices dur-
ing practice sessions were instructing players to report suspected
concussions (4.91 + .43) and instructing players on proper head-
ing technique (4.61 + .65). The majority of coaches also ensured
proper inflation pressure of soccer balls (4.59 + .66). Meanwhile,
wearing headgear, such as soft helmets or headbands, was uncom-
mon (1.44 £ .76). Similarly, goal posts were not commonly padded
(1.45 £ 1.12). Furthermore, most coaches indicated that players were
not banned (1.45 + .79) or discouraged (2.04 + 1.14) from heading
the ball for safety concerns.

Similar results were also reported during games. While most
coaches indicated they instructed players to report suspected
concussions (4.86 + .55), players were not banned (1.28 + .60) or
discouraged (1.59 + .94) from heading the ball during games.
Additionally, headgear was not commonly worn during games
(1.54 £ .82). Table 5 shows the complete results of risk management
practices employed during practices and games.

Interrelationships Between Concussion KARMP

After controlling for demographic variables, aggregate knowl-
edge accounted for 0.4% variance in aggregate attitude variable and
1.1% variance in aggregate risk management practices variable.
However, only aggregate knowledge predicted aggregate risk man-
agement practices (F = .252, p = .019). Aggregate attitude accounted
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Table 4

Coaches’ Attitude Regarding Concussions (A Scale of 1-7)

Attitude items
(1 = strongly disagree, 7 = strongly agree) M (SD)
Concussions are a “critical issues” in sports. 6.51 (.91)
Any suspected concussion must be taken seriously. 6.81 (.68)
It is inappropriate to refer to a concussion as a “ding” or

“bell ringer” 5.79 (1.59)
The recent emphasis on sport-related concussions has

been overly sensationalized.? 5.33 (1.67)
Concussions in high school sports are a concern. 6.46 (.84)
The coach plays a critical role in the health and safety of

their team. 6.83 (.46)
It is the coach’s responsibility to educate athletes about

concussions. 6.17 (1.02)
It is important to create an environment in which

athletes feel comfortable reporting concussion

symptoms. 6.85 (.41)
It is important that my athletes know I take concussions

seriously. 6.88 (.39)
My athletes would tell me if they think that they had a

concussion. 6.24 (1.11)
I feel that US Soccer’s recent policy on heading 428 (1.98)

restriction (for pre-high school soccer participants)

has improved concussion safety.
Florida’s concussion legislation changed my attitude/ 446 (1.68)

perception about managing concussions.

“Reverse scale (1 = strongly agree to 7 = strongly disagree).

for a 8.9% variance in aggregate risk management practices after
controlling for demographic variables, which was found to be a
unique predictor of aggregate risk management practices (F = 4.20,
p <.001). Within the demographic sets, age (p = .288, p =.005) and
highest degree earned (B = .183, p = .045) emerged as significant
predictors of aggregate risk management practices (Table 6) for both

aggregate knowledge and attitude.
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Table 5
Risk Management Practices Employed (A Scale of 1-5)

Risk management item (1 = never, 5 = always) M (SD)
Risk management during practices
Players wear headgear (i.e., soft helmet, headband) 1.44 (.76)
Goal posts are padded on the field 145 (1.12)
Players are encouraged to perform neck-strengthening
exercises at, or after, practices 2.50 (1.26)
Players are instructed on proper heading technique 461 (.65)
Players are discouraged from heading the ball for safety
concerns 2.04 (1.14)
Players are banned from heading the ball for safety
concern 1.45 (.79)
Players are instructed to report suspected concussions
491 (.43)
Proper inflation pressure of the soccer ball is ensured
459 (.66)
Players limit physical contact with other players 2.59 (1.18)
Risk management during games
Players wear headgear (i.e., soft helmet, headband) 1.54 (.82)
Players are discouraged from heading the ball for safety
concerns 1.59 (.94)
Players are banned from heading the ball for safety
concern 128 (.60)
Players are instructed to report suspected concussions
4.86 (.55)

Proper inflation pressure of the soccer ball is ensured ~ 4.70  (.67)

Discussion

The primary aims of this study were to examine concussion
KARMP of high school girls’ soccer coaches and to assess the in-
terrelationships between the KARMP. Regarding the first aim, the
results of the study suggest that high school girls’ soccer coaches
have strong, overall, foundational knowledge regarding concussions.
This finding is consistent with studies that examined high school and
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Table 6
Hierarchical Regression Analysis of the Interrelationships Between
Concussion Knowledge, Attitude, and Risk Management Practices

(KARMP)
Outcome variable and predictor variable B R* AR? F
Attitude (aggregate)
Step 1: Demographics .047 1.00
Gender .034
School type -131
Classification of school -.061
Age 145
Highest degree earned 123
Years of coaching experience -.118
Step 2: Knowledge (aggregate)® 066 .051 .004 .930
Risk management (aggregate)®
Step 1: Demographics .108 2.44%
Gender .033
School type -.097
Classification of school -.090
Age .288*
Highest degree earned .183*
Years of coaching experience -.041
Step 2: Knowledge (aggregate)® -146 128 .011 2.52*
Risk Management (aggregate)®
Step 1: Demographics .108 2.44*
Gender .033
School type -.097
Classification of school -.090
Age .288*
Highest degree earned .183%
Years of coaching experience -.041
Step 2: Attitude (aggregate) 306%* 197 .089  4.20**

*Aggregate scores of concussion facts and signs and symptoms. *Aggregate
scores of risk management practices during practices and games.
*p <.05.%*p <.001.
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youth sport coaches’ knowledge on concussions (Chrisman et al.,
2014; Esquivel et al., 2013; Mrazik et al., 2011; Naftel et al., 2014).

However, it was concerning that many respondents did not
know that high school-aged athletes typically take longer to re-
cover from concussions than adults. Similar to the current findings,
a previous study (O’Donoghue et al., 2009) also noted that 43% of
coaches surveyed did not know an athlete’s age was often a factor in
recovering from a concussion. Another knowledge deficit for the re-
spondents was regarding the procedures utilized in detecting and/or
diagnosing concussions. The methods used for properly diagnosing
concussions are commonly misunderstood. A study involving school
speech-language pathologists found that close to 73% either did not
know or were unsure about the ineffectiveness of CAT scans or MRIs
in detecting concussions (Duff & Stuck, 2015). Whereas concussed
athletes and their parents may expect an MRI or a CAT scan after
a head injury, these types of neuroimaging mechanisms typically
do not show abnormal brain activities following a concussive in-
cident (Jagoda et al., 2002). Furthermore, respondents’ knowledge
regarding the potential causes of concussion was deficient as well.
Our finding was not as positive as that in other studies (Chrisman
et al, 2014; Mrazik et al,, 2011) in which over 80% of youth sport
coaches correctly identified that a concussion can stem from con-
tact sustained from body parts other than the head. Understanding
the mechanisms of concussions is pivotal for coaches because they
are often responsible, particularly in the absence of athletic trainers
and/or other medical personnel, for removing an athlete with a sus-
pected concussion from play.

In regard to the signs and symptoms associated with concus-
sions, we found that many coaches did not properly identify sleep
problems, behavioral/personality changes, and clumsy movements
as possible signs and symptoms of a concussion. In fact, a notable
number of respondents (i.e., athletes, coaches, and parents) in other
studies also did not realize emotional and sleep-related problems
were also signs or symptoms of a concussion (Cournoyer & Tripp,
2014; Kurowski, Pomerantz, Schaiper, & Gittelman, 2014; Mannings
etal., 2014). This suggests that youth sport stakeholders are not fully
aware of the cognitive, emotional, and sleep-related issues associ-
ated with concussions. These findings stress the need for an added
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emphasis on the subtle and/or less distinct signs and symptoms in
future educational initiatives.

Overall, the respondents demonstrated positive and/or favorable
attitudes regarding concussions. Such promising results may have
been spurred by recent media attention, knowledge translation, and
legislative efforts, all of which may have helped create positive social
norms about the importance of prudent concussion management.
Notably, the overwhelming majority of coaches agreed that creating
an environment in which athletes feel comfortable reporting con-
cussions is important. This is imperative for coaches given that many
athletes are unwilling to report concussions primarily due to fear of
being removed from play and/or the cultural norms in sports, such as
not wanting to let teammates down (McCrea et al., 2004). Moreover,
a larger percentage of coaches felt confident that their athletes would
tell them if they had a potential concussion, which provides opti-
mism, because previous studies (Guilmette et al., 2007; Hossler et al.,
2013) reported a less positive attitude of coaches regarding their ath-
letes’ willingness to report concussions. Specifically, Guilmette et al.
(2007) found only 41% of coaches believed their players would re-
port a suspected concussion. Similarly, Hossler et al. (2013) noted
that close to 50% of athletes were unlikely to report a suspected con-
cussion to their coach. Although more research regarding a coach’s
influence on their athletes’ reporting behaviors is warranted, coaches
should nevertheless create a culture whereby athletes are strongly
encouraged and feel comfortable reporting suspected concussions.
Furthermore, the perceived social norm can be an important pre-
dictor for increased injury reporting among athletes (Kroshus et al.,
2014). Taylor and Sanner (2017) suggested that high school athletes
were less likely to report potential concussions if the school had
negative subjective norms about reporting. Therefore, all coaches
involved in high school and youth sports have a social and ethical
responsibility to shift the attitude of “winning at all costs” to one that
stresses the athletes’ health and safety above all.

Recently, in an attempt to reduce the frequency and severity of
head impacts, U.S. Soccer implemented a policy that restricts head-
ing for pre-high school soccer players. Respondents in this study,
however, had mixed attitudes regarding whether this policy has im-
proved concussion safety. Negative attitudes toward this heading
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restriction policy may have been spurred by several research stud-
ies that did not associate heading with an increased concussion risk
(Koutures & Gregory, 2010; Pickett et al., 2005; Putukian, 2004).
Some studies have suggested factors other than heading as the pri-
mary causes of concussions in soccer, including collisions with other
players and falling to the ground (Andersen et al., 2004; Comstock et
al., 2015).In fact, banning heading during a young athlete’s develop-
ment may put them at a greater risk of sustaining concussions later
in their athletic career. The lack of instruction and/or experience
on proper heading technique may lead athletes to react tentatively
to a ball in the air when they are going for a header. The scientific
community should continue to investigate the concussive injury risk
from heading and collaborate with U.S. Soccer to establish the most
effective heading policies for younger participants.

The selected risk management practices in this study were not
largely employed by high school girls’ soccer coaches. Such find-
ings are not surprising, as a similar study conducted by Shenouda
et al. (2012) also revealed a low level of risk management practices
in the community youth soccer setting, including a lack of utiliz-
ing headgear, instructing neck-strengthening exercises, and limiting
heading. The less extensive risk management practices employed
in this study are also understandable given the inconclusive evi-
dence on the effectiveness of soccer-related practices in preventing
or reducing concussions. For instance, there is an ongoing debate
regarding the use of headgear in the soccer community. Research
suggests that headgear is not always effective in reducing head im-
pact from purposeful heading, but it has been shown to reduce
head trauma that occurred from head-to-head collisions (Delaney
et al, 2008). Furthermore, banning heading during high school
girls’ soccer practices was not common. It has been suggested that
most soccer-related concussions occur from player-to-player con-
tact (Yard et al., 2008), and therefore, scholars postulate that banning
heading may not have a significant effect in preventing concussions
unless such a ban would reduce player-to-player contact (Comstock
et al,, 2015). Additional research in this area is warranted, including
an examination of the relationship between cumulative heading and
increased concussion risk.
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To our knowledge, this study is the first to examine the associa-
tions between concussion KARMP. However, given the exploratory
nature of this study, interrelationships between these variables
should be interpreted with caution. The overall results suggest par-
tial relationships between these three variables. First, respondents’
knowledge did not significantly predict their attitudes, which was
not surprising as scholars have noted that knowledge can be a posi-
tive, but weak, predictor of attitudinal and/or behavioral changes
(Koerber et al., 2006; Singh, 2009). However, both knowledge and
attitude were associated with the employment of risk manage-
ment practices. Attitudes regarding concussion, in particular, were
strongly associated with risk management practices. Based on this
relationship, it is recommended that coaches’ concussion education-
al materials be developed from a theoretical basis, which may help
create a more positive attitude and subsequently promote behavioral
changes (Caron et al., 2018).

This study is not without limitations. First, participants were
limited to girls” high school soccer coaches in Florida, and therefore,
generalization of the findings to local, regional, and national levels
should be made with some degree of caution. Second, the use of self-
reported data also limited our study, since surveys do not typically
allow for the verification of participants’ responses. Third, our study
may have been limited by participation bias in which coaches with
an interest and/or greater familiarity with concussions may have
been more likely to respond to the survey request. Finally, the lower
response rate may limit the generalizability of this study.

Conclusion

The results of this study suggest that high school girls’ soccer
coaches, overall, have a solid foundation of concussion knowledge
and a positive attitude regarding concussions. Despite the prom-
ising findings, gaps in knowledge exist in the areas of the causes,
diagnosis, less-distinct signs and symptoms (i.e., sleep problems, be-
havioral or personality changes), and conservative management for
young athletes with a concussion. Future educational interventions
should address these knowledge gaps among high school soccer
coaches. Although the coaches’ overall attitude toward concussions
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was positive, such as their role in managing concussions, a sig-
nificant majority of respondents did not believe that U.S. Soccer’s
heading restriction policy had a positive impact on reducing con-
cussions. Policy makers should consider these findings in an attempt
to better address future concussion-related policy in the interscho-
lastic and youth soccer context. The low level of soccer-related risk
management practices found in this study is not surprising given the
inconclusive evidence on the effectiveness of such. More research in
this area is warranted, which may assist coaches in adopting practic-
es that are known to reduce concussions and can help them properly
manage concussions in soccer. Finally, although this study support-
ed a salient relationship between attitude regarding concussions and
the employment of risk management practices, the relationship be-
tween knowledge and risk management practices was less strong.
Coaches’ knowledge, however, was not significantly associated with
their attitude. Future research should further examine the interrela-
tionships between these variables.
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