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Abstract

Primary objective: Preliminarily explore parents’ health literacy and knowledge of youth sport
league rules involving concussion education and training, and return-to-play protocols.

Research design and methods: This study was guided by the Knowledge, Attitude, and
Practice (KAP) model of health knowledge to examine parents’ concussion literacy, and
understanding of concussion education and training, and return-to-play protocols in youth sports.
The mixed-method design involved 119 participants; that included in-person (n=8) and telephone
(n=4) interviews, and web-based surveys administered through Mechanical-Turk via Qualtrics
(n=98).

Main outcomes and results: Most respondents were not familiar with concussion protocols,
but trust coaches’ knowledge in return-to-play rules. More than half of the respondents report that
the return-to-play concussion criteria have not been clearly explained to them. The majority of
respondents were not familiar with the CDC’s “Heads Up” online concussion training program,
nor were they familiar with any other educational/training tool. About one fifth of the parents had
conversations with a coach or medical staff about youth-sport concussions.

Conclusion: Parents have a general understanding of how to identify concussion symptoms, but
lack knowledge of immediate steps to take following an incident other than seeking medical help.
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Introduction

In recent years the topic of sport concussion among children and young adolescent athletes
has increasingly captured the interest of the public and researchers. Despite an upswing in
the number of reported concussions over the past decade, a lack of data exists concerning the
overall incidence of sports-related concussions among youth [1]. Beyond the concerns for
health consequences, understandings of social behavior around youth concussions are
lagging. We know little about the social determinants of concussions and surrounding
behaviors, including the effects of increasing parental literacy and adherence to return-to-
play guidelines [1~3]. Upon convening an expert committee to review the science of sports-
related concussions in youth, the Institute of Medicine (IOM) and the National Research
Council recommends efforts to increase knowledge about the culture (e.g. social norms,
attitudes, and behavior) surrounding youth sport concussions [1]. A sociological and
behavioral investigation will be particularly useful for identifying practical applications and
policy relevant solutions that enhance the health and well-being of youth with concussion.

Between 2009 and 2015, fifty states and the District of Columbia enacted legislation to
address youth sports-related concussions. The vast majority of these laws contained a
provision for concussion education or training, removing youth a youth athlete from play or
practice in an even of a suspected concussion, require clearance by a designated health care
provider prior to return-to-play [#]. Because it is difficult to determine the impact of this
legislation without adequate measures of parental concussion knowledge and return-to-play
protocols, policy makers and various youth sport stakeholders will benefit from an
examination of parental concussion health literacy and knowledge of youth sport return-to-
play criteria [1°].

Collecting accurate data on mild traumatic brain injury (mTBI) — often referred to as a sport
concussion — is hampered by the culture of sports, which may negatively influence athletes
from self-reporting concussions and the adherence to return-to-play guidelines. Although
research is providing medical professionals with a better understanding of concussions,
young athletes are often guided by the notion of toughness as a key attribute of sports
participation, so physicians are frequently not consulted after such injuries [®]. Young
athletes, and in some cases parents and coaches, may not fully appreciate the short and long-
term sequelae of concussions [7]. Previous research found 91% of students understood that
they would be at risk of serious injury if they returned to play too soon, but only 50% of
high school football players would “always” or “occasionally” tell their coaches about their
concussion symptoms [8-19]. Because of their status as young athletes, sport participation
may have important health and behavioral implications, particularly with regard to
concussions [©].

Although research on the etiology of concussions is advancing rapidly, work on the social
determinants and consequences of concussions have moved more slowly. Despite public
health concerns associated with youth sport concussion, it remains difficult to draw strong
conclusions about best practices. This challenge suggests the need for field research that
examines issues around literacy, culture, attitudes, and behavior involving concussions in
youth sports. Such research with parents, coaches, team administrators, and other

Brain Inj. Author manuscript; available in PMC 2018 October 18.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Turner et al.

Page 3

stakeholders charged with making youth sport return-to-play concussion decisions would be
particularly valuable [11-13].

Limited studies exist that evaluate parental knowledge of youth sport concussions [1-3:14-16],
Yet, research focused on this topic points to differences in concussion literacy among parents
of youth athletes. For example, 83% of parents of young rugby athletes in New Zealand
were able to provide a list of well-accepted concussion signs and symptoms. In contrast,
U.S. data suggests that important misconceptions surrounding concussions continue to
persist among parents of youth athletes. Building on the work of Mannings et al., [2014][2]
the present study was designed to collect preliminary data on parent’s awareness of
concussion education websites (e.g. CDC “Heads Up”), knowledge of youth sport league
rules involving concussion education and training, and return-to-play protocols.

2. Methods

Participants

This study was conducted using a triangulation mixed methods design based on Creswell’s
typology (chap 17) to test the Knowledge, Attitude, Practice model (KAP) of health
knowledge, which suggests that increasing a person’s health literacy will prompt a behavior
change [1718]. Qualitative and quantitative data were collected in parallel, analyzed
separately then merged. The development and validation (e.g. face, validity, content,
criterion) of our data collection instruments were guided by scientific methods used in
athletic training survey research [19]. Our domain was identified by conducting a search of
Google Scholar, PubMed, Medline, and Web of Science databases for relevant publications
on concussion health education and literacy between 2013-2014. Previous concussion and
sports injury-related questionnaires were collected and included as items in our data
collection efforts to assess participants’ concussion literacy, knowledge of league rules
involving concussion education, training, and return-to-play procedures for youth sports.
Our “proof of concept” study was conducted using multiple sources of data including: 1) in-
person (n=8) and telephone (n=4) interviews, and 2) online surveys (n=98). For the purposes
of this study youth athletes were defined as children from the age of 5-14 years. Informed
verbal or written consent was obtained from all participants prior to participation.

Inclusion criteria for all participants included: parents and guardians with at least one child
between the age 5-14 playing youth tackle football or participating in other organized youth
sports (e.g. recreational, in-school, intramural, club, team, and individual), and living in the
United States. Each interview lasted approximately 20 minutes. Data from the in-person
interviews were collected from 6 parents and 2 parent-volunteer coaches during a youth
football game in Washington D.C in fall 2014. An additional cohort of 4 parents living in
Anne Arundel County, Maryland (three of whom also served as volunteer youth coaches)
completed the survey interview by phone, for a total of 12 in-person and phone survey
participants.

Additionally, we created and administered a 20-minute anonymous survey instrument
through Mechanical Turk — a marketplace for work that requires human intelligence — via
Qualtrics. Survey and interview instruments contained questions about participants’
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concussion literacy and knowledge of league rules involving concussion education, training,
and return-to-play procedures. A recruitment letter was placed in the MTurk online
marketplace to solicit and prescreen adult participants. At the completion of each
questionnaire a unique confirmation number was assigned and data was stored securely on a
password-protected server.

Data Collection

All participants were asked questions that fell into three categories: demographic (age,
gender, race, education, marital status, household composition, income), child-specific, and
injury-specific. Child-specific questions included type of sport their child participates in,
team vs. individual, child’s age, school or league sport, pay for play status, volunteer coach
participation, duration of participation, and frequency of practices. Under this category, we
asked about sport-related injuries and frequency. We also asked about parents” knowledge of
concussion symptoms, sport-league rules, and return-to-play protocols. A snowball sampling
technique was used to recruit face-to-face and telephone participants, and a non-probability
sampling method was employed to collect data for the web-based survey [20:21].

In the tradition of Gorden [1992][24], the data collected from interviews and web-based
surveys were coded and placed into related groupings. We assigned category symbols then
classified relevant information, which consisted of underlying pertinent words and phrases to
indicate perceptual similarities and differences in concussion literacy and return-to-play
guidelines. The coding interview response process permitted for analysis of data that
identified patterns and ideas that helped explain those patterns [23].

Statistical analysis

Data were presented using descriptive statistics including means, standard deviations,
medians, ranges, and proportions. Dependent variables were captured through a series of
health literacy, concussion, and return-to-play protocol related questions (e.g., how familiar
do you feel you are with the rules/procedures that determine when a child can return-to-play
following an injury, how well do you think coaches know the rules/procedures that
determine when a child can return-to-play following an injury, do you know what
concussions signs and symptoms to look for). We determined the mean value for questions
that used Likert scales; and nominal level data were coded 1=yes, 2=no, 3=not sure. Multi-
variable regression analysis was performed to assess significant predictors associated with
participant familiarity with the CDC “Heads Up” website [24]. Data was analyzed using
STATA, version 12.1.

3. Results

Survey demographic data

Data were collected from a total of 110 adults. The average age of the participants is 34 (19—
59), with women accounting for 53% of the respondents. The racial distribution of the group
is 82% Non-Hispanic White, 4% Non-Hispanic Black, 2% Hispanic, and 5% Asian. All
respondents reported graduating from high school with 40% attaining a bachelor’s degree.
Sixty-four percent of the participants report being married, 10% indicated being single, 13%
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currently live with partners, and 12% (n= 13) reside in a single-parent household. Household
income distribution ranged from 11.3% with <$25K to 7.2% with =$100K (Table 1.).
According to the Current Population Survey, the median household income in 2014 was
$53,657[2°]. The 50th percentile in our study falls in the category of $45-$55k. Therefore,
the median household income in our study is comparable to the general population, with a
slightly higher representation in lower and middle class households.

Youth sport involvement

More than 90% of respondents’ reported that their children are engaged in team sports.
Parents indicated the top six organized or pick-up sports that their children participate in
included soccer (57%), baseball (46%), basketball (27%), gymnastics (23%), swimming
(19%), and football (16%). Among children registered for organized youth programs at
present, 39% play soccer, 31% play baseball, 17% play basketball, 14% participate in
gymnastics, 11% swim, and 10% play football (Table 2.). The mean age of children —
represented in our study — that participated in organized youth programs was 8.6 (ages 5-
14), and 53% were males. The average duration of participation was two and a half years (1-
8 years, sd: 1.56). On average, youth had 2.8 practices (0-8 practices, sd: 1.45) and played
1.5 games (0-10 games, sd: 1.39) per week. These data show that majority of youth athletes
played school-based (60%) and/or recreational league sports (67%). About 90% of the
respondents reported paying fees for their child’s participation in sports.

Coaching experience

A total of 16 (14.5%) respondents reported serving as a volunteer coach for at least one
season of organized youth sports (8 in soccer, 7 in baseball, and 3 in basketball, hockey, and
cheerleading). The majority of volunteer parent coaches worked with athletes between the
ages of 5 and 10 years old.

Youth sport injury

Overall, 21% (n=23) of the respondents reported children being injured while playing
organized sports. Concussions (n=2), bruises and scratches (n=4), fractures (n=6), and joint
injuries (n=12), were among the most common injuries sustained by children playing
organized youth sports. The most common youth sports in which injuries occur included
soccer (n=15), baseball (n=5), football (n=4), and basketball (n=2). Most parents were
present when injuries occurred (45%) and went to the school’s medical staff, personal
doctors, or hospital with their children.

Most respondents were not familiar with concussion protocols (3.09 on a 7-point Likert
scale), but trusted coaches’ knowledge of return-to-play rules (5.28). (Figure 1.) More than
half of the respondents (55%) reported that the return-to-play rules and procedures involving
concussions had not been clearly explained to them.

The majority of respondents (73%) have never heard of CDC’s website Heads Up to Youth
Sports: Online Training for parents [24]. Parents knew little about the Heads Up Football
Coaches Training Program (2.48 on a 7-point Likert scale), and only 6% were aware of the
American Youth Football & Cheerleading Association rule that required coaches to
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successfully complete the CDC Heads Up online concussion training program annually. In
the multi-variable regression analysis, only respondents’ level of education is positively
associated with familiarity with the CDC “Heads Up” website (Table 3.). When probed to
offer specific details about their knowledge of concussions, 13 respondents (14%) reported
they knew nothing about head concussions. Of the remaining 84 participants that answered
this question, 51% were aware of life-threatening or life-long effects; 38% specified
concussions are diagnosable; 33% stated medical treatment is required; 25% discussed
physical signs and symptoms; 17% indicated cognitive signs and symptoms; and 10% stated
history or rising public attention on NFL and youth sports concussion rules and prevention.
Nearly 1 out of 5 parents have had a conversation with a coach or medical staff about
concussions. Parents report they have knowledge of concussion symptoms (4.45 on a 7-point
scale). In the response to the open-ended question, “Can you name some of the concussion
signs and symptoms to look for?” the top six answers were as follows: dizziness (60%);
headache (47%); confusion (43%); nausea (22%); blurred vision (21%), and vomiting
(20%). When asked, “Can you describe what steps should be followed upon learning that a
child has experienced a sports concussion?,” the top responses included: go to the ER/
hospital right away (74%); sit them down/take rest (23%); keep them awake (16%); and,
assess severity before going to hospital (12%). Women reported knowing more about
concussion signs and symptoms than men (Table 4.). Respondents were generally concerned
with youth sport concussions (4.66 on a 7-point scale). Controlling for gender, age, race,
education, and marital status, participants who reported with higher household income
intervals showed greater concerns for youth sport concussions than those with lower income
levels.

Qualitative data

Three overall themes emerged from the qualitative data: (a) parents had limited specific
knowledge about head concussions, (b) parents primarily rely on coaches to identify
concussion symptoms and to communicate this information to them, (c) parents that serve as
volunteer coaches report receiving concussion education and are knowledgeable about
return-to-play protocols.

Parental knowledge of sport concussions

Qualitative interviews revealed that parents have limited knowledge about head concussions
in youth sports. This quote by a 35-year-old married mom of an 8-year-old male football
player from Anne Arundel County Maryland is indicative of the typical response.

Well, as soon as you start asking about that, I’m like gosh, | really don’t know that
much, but | know it’s a huge concern with football in particular. I’ve heard, only
anecdotally, about other parents and their sons who have had concussions and what
that entails, sort of having them not go to school, not watch TV, how to be aware of
bright light conditions, and sustain that for a matter of days until they’re given the
go-ahead to resume. But I’ve never experienced any of that first hand, it’s all been
word of mouth and anecdotal, and because it hasn’t touched me yet. | haven’t really
ever done much research or Googling or anything about it.
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While acknowledging concerns about youth sports concussions, none of the parents in our
study had consulted with medical staff or health care professionals about identifying
concussion symptoms or treating an athlete with concussion. Likewise, parents disclosed
that they did not consult the CDC Heads Up website, or any other webpage for youth sport
concussion education materials.

Reliance on coaches to identify sports concussions

A second theme present in the qualitative data is parent’s reliance on coaches to identify
concussion symptoms and their dependence on emergency room treatment. Although most
parents are unaware if coaches receive formal concussion training, they are confident in their
coaches’ ability to instruct them once an injury occurs. Seven of the twelve parents we
interviewed said they were not aware if the coaches or athletic trainers on their child’s team
received concussion training. A mother in Anne Arundel County offered the following
response to a question about proof of team staff receiving youth sport concussion training.
“I’m kind of embarrassed to admit it honestly, but I’ve been relying on our football coaches
too much. 1 just figure they know about concussions.” Likewise, eight parents stated that, to
their knowledge, no member of their child’s coaching or medical staff explained rules
involving the return-to-play concussion protocol.

Coaches’ concussion & return-to-play education

Face-to-face interview and telephone survey data also indicates that volunteer parent coaches
are knowledgeable of youth concussions and return-to-play procedures. Volunteer parent
coaches in both Washington DC and Anne Arundel County confirmed that concussion
education and return-to-play training are mandatory league requirements. The commissioner
of the Washington DC youth football team stated that it is compulsory for coaches in their
league to complete the CDC Heads Up online concussion training program. His response is
consistent with the rules posted on the American Youth Football & Cheer website [25], “for
the 2014 season, all coaches are required to complete the online CDC Heads up Online
Concussion Training.” To ensure that coaches are properly trained and educated about youth
sport concussions, the DC commissioner said teams are required to retain a copy of each
coaches’ certificate of competition each season.

Similarly, a father in Anne Arundel County explained that parents are required to know the
return-to-play concussion protocol before they can volunteer as youth sport coaches. “In my
league it’s been very clearly explained to the coaches that hey, if a kid want to come back
after a head injury, they have to have a doctor’s note, or even if it’s a broken bone. | require
a doctor’s note because, you know, some parents won’t actually do it.” According to this
father, no such requirement exists for non-volunteer parents to know the return-to-play rules
and procedures. “I would say on the teams my kids play on, no, parents aren’t required to
know anything about concussions; which, is kind of interesting now that you’ve pointed it
out.” This father’s comments suggest that volunteer parent coaches may have a higher level
of concussion education than less-active parents of youth sport athletes. Likewise, our
qualitative data suggests volunteer parent coaches have greater knowledge of return-to-play
protocols and procedures than their peers.
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4. Discussion

Results from our online survey and qualitative data collection methods consistently show
that parents of youth athletes are not familiar with return-to-play concussion protocols. Both
interview and survey data reveal the rules and procedures involving youth sport concussions
have not been clearly explained to parents and guardians. Our mixed methods approach also
discovered that parents indicate an overwhelming reliance on youth sport coaches to inform
them of a child’s injury. The majority of youth injuries reported in this study were joint-
related therefore, the opportunity to analyze parents’ behavior following a concussive event
was limited.

Recent data indicate that 300,000 sport-related concussions occur annually; however, data
are significantly lacking about concussions among grade school and middle school athletes
[6]. Knowledge and misconceptions about mTBI have been assessed in other populations,
yet concussion symptoms may be under-identified by parents and coaches of young athletes
[27:28]. The misunderstandings parents and coaches often have about concussions may be
improved through education [3:2%], but there is a paucity of research on the effectiveness of
sport concussion education [3%]. Such uncertainties highlight the benefits of conducting an
examination of practices and behaviors around youth sport concussions and repetitive head-
impacts. It is crucial that such studies explore and identify predictors and modifiers of
outcomes, including the possible influences of SES, race and ethnicity, sex, co-occurring
conditions, climate (e.g. policies, practices, and procedures for the treatment of
concussions), and culture (e.g. norms and values around dealing with concussions), as well
as the roles of parental literacy, education, and the factors that make reporting most likely

[

The mixed method design used for this study accomplished multiple objectives. It allowed
us to gain insight on parental health literacy involving youth sport concussions, and
knowledge of league rules related to education, training and return-to-play protocols for
concussions. Additionally, the data provides insight into the extent that parents depend on
coaches to inform them about youth sport concussion. Rather than rely on their own
(perceived) ability to identify concussion symptoms, parents indicated a preference to
empower youth sport coaches to inform them when or if children are injured. According to
our data, emergency room staff, pediatricians, athletic trainers, and school nurses would
generally be consulted only once a coach informed parents their child might have
experienced a concussion. These data also suggests that parents are often unfamiliar with the
CDC Heads Up website and do not typically use educational resources to learn about youth
sport concussions or return-to-play rules.

Statistically significant differences emerged from the data when parents were asked if they
believed they know how to identify concussion signs and symptoms. Parents who reported
having college degrees were positively associated with awareness of the CDC “Heads Up”
website. Parents from higher income households are more likely to show concern for youth
sport concussions than those with lower income levels. Our results suggest that lower
parental socio-economic-status (SES) may adversely influence the recognition of concussion
symptoms, and knowledge of return-to-play rules and procedures.
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Limitations of this study include a small sample size and the lack of a racially diverse
population. As a result, we are unable to determine how race and SES impacts parents’
concussion literacy, knowledge of youth sport league rules involving concussions education,
training, and return-to-play protocols. While participants in this study reported most athletes
were engaged in youth team sports, only one-fifth of the children experienced some type of
injury. Of all the reported cases of injury (20), only 2 were the result of concussion (10%).
These results might not be representive of a national sample due to the low number of
reported concussions and smaller presence of football participation, which nationally has the
most participants in youth sports [31]. Future research that contains large-scale data collected
from a nationally representative sample might impact these overall findings.

5. Conclusion

Although youth sport-concussions are a central public health priority, understandings of the
etiology and epidemiology of concussions have run ahead of empirical understandings of the
social influences and consequences of behaviors that surround concussions. Despite clear
theoretical and clinical relevance of maintaining a healthy physically active lifestyle, the
field lacks knowledge of the negative and positive reinforcement mechanisms needed to
study safety, reduction and control, prevention of, and response to sports injuries. Recent
advances in sports medicine discuss the need for research on real-life sport injury [32]. Such
views call for a more behavioral focused approach when it comes to research and clinical
practice around youth concussions and other sport injuries. Similar to findings in previous
studies, the data from this study indicate a greater need for research that considers the
attitudes and behavior of parents and coaches around youth concussions, while attending to
the contexts in which concussion symptoms are diagnosed, and return-to-play decisions
occur.

Our study represents an important next step in understanding parental health literacy
involving youth sport concussions. Beyond the importance of expanding upon previous
sports injury research, data in this study suggests a clear need for a more extensive study in
response to the Institute of Medicine (IOM) and the National Research Council
recommendation to increase knowledge about the culture (e.g., social norms, attitudes, and
behavior) surrounding youth sport concussions [].
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For the start of the 2013 season, American Youth Football required coaches to complete the online CDC Heads Up
Online Concussion Training. The National Pop Warner Youth Football organization implemented a similar
requirement.

How familiar are you with this rule?

Not at all familiar -— -— Somewhat familiar -— -— Very Familiar
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Figure 1.

Example of Likert Scale Concussion Survey
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Table 1.

Distribution of household income
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Table 2.

Type of sports participated & registered
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Table 3.
Familiarity with CDC “Heads Up” website.
Familiar with CDC “Heads Up” Coef. T-score | P>|t|
Gender 4319403 152 | 0.132
Age -.0106321 -0.50 | 0.621
Education .2591754 2.39 | 0.019
Marital Status -.1402572 -.0.66 | 0.513
Race .015626 0.10 | 0.922
Household Income -.036614 -0.60 | 0.301
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Table 4.
Concussion signs and symptoms ™
Knowledge of concussion signs Coef. T-score | P>|t|
Gender 7538341 2.27 | 0.025
Age .0068848 0.28 | 0.784
Education -.1364397 -1.08 | 0.283
Marital Status -.1542426 -.0.62 | 0.537
Race -.1649793 -0.89 | 0.377
Household Income .1007088 140 | 0.164

*
Measured on a 7point Likert scale (continuous dependent variable analyzed in linear regression model)
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