Journal of Athletic Training
2019;54(1):21–29
doi: 10.4085/1062-6050-47-18
Ó by the National Athletic Trainers’ Association, Inc
www.natajournals.org

Sport-Related Concussion

Improving Concussion-Reporting Behavior in National
Collegiate Athletic Association Division I Football
Players: Evidence for the Applicability of the
Socioecological Model for Athletic Trainers
Monica R. Lininger, PhD, LAT, ATC*; Heidi A. Wayment, PhD†; Debbie I. Craig,
PhD, LAT, ATC‡; Ann Hergatt Huffman, PhD†; Taylor S. Lane, MA†

Context: Few researchers have examined the views of
important stakeholders in football student-athletes’ spheres of
influence and whether their views map well in a systems
approach to understanding concussion-reporting behavior
(CRB).
Objective: To examine the extent to which stakeholders’
beliefs about what influences football players’ CRBs reflect
system-level influences that go beyond individual-level factors.
Design: Qualitative study.
Setting: Four National Collegiate Athletic Association Division I university athletic programs.
Patients or Other Participants: A total of 26 individuals
(athletic directors ¼ 5, athletic trainers [ATs] ¼ 10, football
coaches ¼ 11).
Data Collection and Analysis: Semistructured interviews
with stakeholders were transcribed and analyzed using the
socioecological model according to the Miles and Huberman
coding methods.

Results: Stakeholders largely identified individual-level factors (attitudes), followed by exosystem-level factors (university
policies and support for ATs), with fewer microsystem- and
mesosystem-level factors (coach influence and communication
between coaches and ATs, respectively) and almost no macrosystem-level factors (media influence, cultural norms about
aggression and toughness in football).
Conclusions: Promising evidence indicates growing stakeholder awareness of the importance of exosystem-level factors
(eg, medical personnel and CRB policies) in influencing CRB
rates. However, frontline stakeholders and policy makers may
benefit from practices that bridge these influences (eg, coach
involvement and communication), allowing for a more integrated
approach to influence student-athletes’ willingness to improve
their CRBs.
Key Words: theories, mild traumatic brain injuries, head
trauma

Key Points



Stakeholders most frequently commented on individual-level factors.
Consideration of microsystem, mesosystem, exosystem, and macrosystem factors is critical for improving
concussion-education interventions.

uthors of recent studies1–3 in the area of sportrelated–concussion (SRC) prevention argued effectively that increasing the rates at which studentathletes report SRCs requires an understanding of the
factors affecting concussion-reporting behavior (CRB) that
go beyond a student-athlete’s knowledge of the risks and
symptoms. The most well-known systems theory is the
Bronfenbrenner socioecological model (SEM),4 which
posits that human behavior is a function of synergistic
and reciprocal inﬂuences between the individual and the
settings in which he or she operates (microsystem), the
interaction among those settings (mesosystem), the environments that indirectly affect the settings (exosystem), and
cultural ideologies (macrosystem). Several researchers2,5–20
have used elements of this model to make similar
arguments. Register-Mihalik et al2 recommended that in
order for athletic trainers (ATs) to design more effective

A

interventions, they should consider factors at multiple
levels, such as community or interpersonal levels of
inﬂuence. Although CRB researchers have referred to the
Bronfenbrenner SEM,1,2 have tested part of the model,5–20
or have adapted the model by collapsing across systems
categories,1,2 to our knowledge, no investigators have used
the full Bronfenbrenner model to assess factors that
contribute to CRBs. Consideration of microsystem, mesosystem, exosystem, and macrosystem factors, in addition to
individual-level factors, is critically important if novel
interventions are to be designed, implemented, and
examined for effectiveness.
OVERVIEW OF THE SEM AND CRB

At the center of the SEM is the individual and his or her
behavior. In the context of football-related CRBs, we
Journal of Athletic Training

21

Downloaded from http://meridian.allenpress.com/doi/pdf/10.4085/1062-6050-47-18 by guest on 09 July 2020

Departments of *Physical Therapy and Athletic Training and †Psychological Sciences and ‡Athletic Training Program,
Northern Arizona University, Flagstaff

22

Volume 54  Number 1  January 2019

Most authors5–13 who investigated factors inﬂuencing
CRB have primarily assessed individual-level factors, such
as a player’s intention to report his or her symptoms. Only a
handful of studies12,14–16 have examined the attitudes and
beliefs of important individuals in the student-athlete’s life
(microsystem level). Often, these data reﬂect players’
perceptions rather than their actual attitudes and beliefs.
Even fewer researchers17–20 have assessed exosystem-level
factors such as the effect of rule changes and state laws on
the number of reported SRCs in a season. Consequently,
most of the educational interventions that have been
implemented and studied had goals of increasing or
strengthening individual-level factors, such as players’
knowledge9,30,31 of concussion symptoms or players’
perceptions of the potential risks associated with participating while experiencing concussion symptoms. The goal
of our study was twofold. First, we applied the Bronfenbrenner SEM to obtain a comprehensive assessment of
CRB. Second, we examined the extent to which stakeholders considered items beyond individual-level factors in
predicting CRB. To assess the model (Figure), we used a
qualitative method and interviewed 26 collegiate football
stakeholders from 4 Division I collegiate football programs
in the United States.
METHODS
Research Design

The results described in this article were part of a larger
mixed-methods study in which we used a modiﬁed,
community-based participatory research approach to assess
factors associated with CRB and implement strategies to
improve these behaviors. For this portion of the study, a
qualitative design including semistructured in-person
interviews was applied to determine the CRB perceptions
of the stakeholders associated with football student-athletes
at the Division I level.
Participants and Procedure

Participants who were employed by 1 of 4 football
programs were contacted by a member of the research team
with details of the institutional review board–approved
study. Through a purposeful sampling method, stakeholders
from 2 football championship subdivision programs and 2
football bowl subdivision programs were invited to
participate. These individuals had to interact directly with
the student-athletes of their football program. A total of 27
stakeholders were contacted, but 1 declined to participate.
Interviews were scheduled at a convenient time for the
interviewee during the research team’s visit to the
university campus. Those interviewed were stakeholders
from 4 NCAA Division I university football programs (5
athletic directors [ADs], 10 ATs, and 11 coaches). Before
the interview, each recruit completed the informed consent
process, which addressed the purposes of the study, speciﬁc
methods used to maintain conﬁdentiality of the data, and
how the data might be used in the future as well as a
statement that participation was completely voluntary. Each
semistructured interview was conducted by a lead interviewer and a secondary interviewer. All interviewers (a
total of 4 individuals) were trained and alternated between
acting as lead and secondary interviewers. The lead
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assume a player’s willingness to report is inﬂuenced by his
or her attitudes, perceptions, and motivations. The 3 factors
that have received the most empirical attention related to
CRB are perceptions of the seriousness of SRC (attitudes),
the role of social support (social norms), and the
willingness to report (self-efﬁcacy). Additional factors that
are believed to affect these predictors include knowledge of
SRC symptoms21 and the health risks associated with not
reporting, athletic identity, and playing technique.
Moving from the innermost portion of the SEM, the
microsystem includes the settings where student-athletes
spend their time and the individuals with whom they
interact in these settings.22–25 Factors at the microsystem
level that could inﬂuence players’ perceptions and attitudes
about concussion reporting include the relationships the
student-athlete has with others in those important settings
(ie, football-related, academic, and social settings) such as
coaches, teammates, ATs, and parents. Examples of
microsystem factors include how individuals in these
settings feel about concussion reporting, their knowledge
of symptoms and risks, how they communicate about SRC
concerns, and any pressure that may be applied by those
individuals to report or not report. Mesosystem factors
reﬂect the relationships among microsystem settings. The
frequency with which coaches and ATs communicate about
SRCs could be assessed and would reﬂect the connections
among important microsystem inﬂuences on a studentathlete. The extent to which coaches and ATs are
disconnected in their messaging about the importance of
reporting brain-injury symptoms may adversely affect a
player’s decision making.
Exosystem factors include the institutions (policies,
history, culture) that inﬂuence settings. Speciﬁc institutional-level examples are the requirements and policies
implemented by institutions such as the National Collegiate
Athletic Association (NCAA) regarding athletic and
academic concerns. Further examples are how entities such
as universities or professional football teams enact SRC
safety regulations, including providing safe playing and
practice environments; support for adequate medical staff;
provision of SRC education to student-athletes; and the
implementation of preventive and SRC management
strategies. Other examples are the development and
dissemination, enforcement, evaluation, and revision of
policies related to SRCs (eg, NCAA concussion legislation,
state policies, return-to-play criteria at collegiate institutions and rule changes to the game of football).
Finally, macrosystem, or broad cultural, factors inﬂuence
the institutions at the exosystem level. Cultural norms about
football and its centrality in American culture, including
norms of masculinity and athletic prowess, likely inﬂuence
the attitudes of key stakeholders at the exosystem, microsystem, and individual levels. The popularity of football
and the pressures from fans, alumni, and the media on
coaches and players may indirectly affect a studentathlete’s perception about whether to report an injury.26,27
Cultural norms addressing toughness and aggressiveness
common in football28 may inﬂuence players’, coaches’, and
parents’ beliefs (ie, social norms of playing with SRC
symptoms) about the need to report injuries.29 Examples of
these cultural inﬂuences are evident in even casual remarks
coaches make about their own football-playing days and
how having one’s ‘‘bell rung’’ is a normal part of the game.

Table 1. Demographic Information by Participant
Participant
Pseudonym
Bill
Rich
Ryan
Steve
Tom
Benjamin
Carl
Chris
Collin
Jacob
Joey
Matthew
Noah
Ron
Taylor
Charles
Eric
Tyler
Brandon
Henry
Luke
Michael
Bradley
Corey
James
Sean

Stakeholder

Sex

Experience in
Current Role

FBS or
FCS

AD
AD
AD
AD
AD
AT
AT
AT
AT
AT
AT
AT
AT
AT
AT
DC
DC
DC
HC
HC
HC
HC
OC
OC
OC
OC

M
M
M
M
M
M
M
M
M
M
M
M
M
M
F
M
M
M
M
M
M
M
M
M
M
M

7y
11 y
3y
6y
10 y
3y
2y
24 y
7y
1y
3y
3y
3 mo
5y
2y
3y
1y
1y
3y
1y
5y
6y
3y
1y
9y
5y

FBS
FBS
FCS
FCS
FCS
FCS
FCS
FBS
FBS
FCS
FCS
FCS
FBS
FBS
FBS
FCS
FBS
FBS
FCS
FBS
FBS
FCS
FCS
FBS
FCS
FBS

Abbreviations: AD, athletic director; AT, athletic trainer; DC,
defensive coordinator; FBS, Football Bowl Subdivision; FCS,
Football Championship Subdivision; HC, head coach; OC, offensive
coordinator.

interviewer asked all of the questions while the secondary
interviewer took notes. Interviews lasted an average of 45
minutes and were completed in each interviewee’s ofﬁce.
All interviews were recorded for later transcription.
Interviews were transcribed using ExpressScribe (NCH
Software, Greenwood Village, CO) and an Inﬁnity USB
foot pedal (VEC Electronics Corp, Palisades Park, NJ). The
transcriptionist was a member of the research team but was
not involved in the analytic process. All transcriptions were
labeled with a pseudocode and quotes were edited (eg,
removing ‘‘uh,’’ ‘‘um’’) to improve coherence of the
interview for data analysis. The 26 participants were
mostly men (2 women, 24 men) with a median of 4 years
(range, 3 months to 24 years) of experience at their
respective football programs (Table 1).
Interview Instrument

Three semistructured interviews were created so we
could better understand CRB from the stakeholders’
perspectives. Separate interviews were created for ADs,
football coaches, and ATs (Table 2). During the pilot phase
of the study, all questions and responses were evaluated and
revised by the research team and then piloted at another
institution’s football program. The pilot interviews were
administered to an AD, a head football coach, and an AT,
all employed by the university athletics program. Neither
the institution nor the participants from the pilot testing
were included in the formal data-collection and -analysis
process. In addition to this phase of pilot testing, 3 content
experts reviewed each semistructured-interview script and
provided feedback. After the pilot testing, minimal wording
Journal of Athletic Training
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Figure. Examples of factors associated with each level of the socio-ecological model, from closest to the student-athlete to most
removed. Abbreviation: NCAA, National Collegiate Athletic Association.

Table 2. Semistructured In-Person Interview Guidea

Table 3. Levels of Socioecological Model and Codes
Stakeholder

How do legal responsibilities affect how concussions
are regarded and treated in your program?
Can you think of a specific example where this
legal responsibility has affected your program
directly?
What is your responsibility to these student-athletes
after they graduate?
What are the concussion screening practices here at
your institution, with regards to:
Do you ever have student-athletes report ‘‘after the
fact’’ (a day or more after an event)?
Do you have any insights as to why they chose to
come to you a few days later?
We are very interested in a student-athlete’s thought
process he makes before making a decision to
report a concussion. If you put yourself in the
shoes of a football player that has just sustained
what might be a concussion, what do you think the
athlete is thinking?
What thoughts or decisions would lead him to
report it?
What thoughts or decisions would lead him to not
report at that time?
Do you think that some student-athletes are reluctant
to report concussions?
If so, why; if not, why not.
Based on your experiences, if you could design one
or more strategies to help increase the reporting of
a concussion, what would you recommend?
How would you describe the football coaching staff’s
general attitudes toward concussion reporting?
Can you provide an example that showcases these
attitudes?

AD

Individual

Microsystem
AT

Mesosystem
Exosystem
AD, AT, C

Macrosystem

AD, AT, C

AD, AT, C

AD, AT

Abbreviations: AD, athletic director; AT, athletic trainer; C, coach.
a
Instrument is reproduced in its original form.

changes were made. Some questions were similar across all
3 interview protocols (eg, ‘‘Do you think that some studentathletes are reluctant to report concussions?’’), whereas
other questions were speciﬁc to the type of stakeholder (eg,
‘‘How would you describe the football coaching staff’s
general attitudes toward concussion reporting?’’).
Data Analysis

We chose to examine participants’ responses to 10
questions most likely to yield answers that would help
explain their beliefs about why student-athletes reported or
did not report SRC symptoms (Table 2). We implemented
the Miles and Huberman32 approach to the SEM conceptual
framework4 for data analysis. The codes used to analyze
participant responses were derived from the SEM levels
and operationally deﬁned using speciﬁc examples (Table
3). All 5 members of the research team reviewed the coding
matrix before the analytic process. Three members of the
research team (M.R.L., D.I.C., T.S.L.) each identiﬁed
themes associated with each SEM level and each
predetermined code. After each member completed coding,
the 3 met to compare results and reach consensus.
Consensus was achieved when 2 of the 3 researchers were
in agreement. Coding checks were performed after 25%
and 75% of the analysis had taken place. Interrater
reliability was calculated according to Miles and Huber24
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Socioecological
Level

Code
Athlete’s knowledge
Athlete’s attitudes
Athlete’s perceived social norms
Athlete’s perceived control
Athlete’s self-efficacy
Knowledge and attitudes of coach, teammates,
athletic trainers, and parents
Perceived pressure from coach, teammates, athletic
trainers, and parents
Communication by and among coaches, teammates,
athletic trainers, and parents
Support for institutional medical staff
Safe playing environments
Institutional-level review of policies and procedures
Institutional support to enforce policies
Cultural factors
Media

man,32 whereby the number of agreements was divided by
the sum of the total number of agreements and the number
of disagreements. At the ﬁrst coding check, the reliability
measure was 88% (70/70 þ 10); it increased to 92% (72/72
þ 6) for the second coding check. Both reliability
coefﬁcients aligned with the parameters set forth by Miles
and Huberman.32 Data saturation occurred when no new
themes emerged during the analytic phase. Data saturation
could not have occurred during sampling because this was
part of a larger study of 4 institutions.
Trustworthiness of the Data

Several methods were used to establish trustworthiness of
the data. First, the interviews were transcribed verbatim
before analysis to ensure accuracy. Second, each member
who completed the data analysis independently coded the
data before the 3 met for discussion. Finally, the reliability
measures presented previously ensured consistency in the
coding process. These strategies, taken together, improved
the rigor of this work.
RESULTS

We present the themes that emerged during the 20 hours
of interviews with ADs, ATs, and coaches regarding the
factors they believed to be most inﬂuential in understanding
and trying to improve CRBs of football student-athletes.
Quotes are provided with speciﬁc codes for each of the 5
SEM levels (individual, microsystem, mesosystem, exosystem, and macrosystem) in order of frequency. The
quotes were from the AD, an AT, or a coach from one of
the participating institutions. Descriptions are presented in
order of frequency.
Individual-Level Factors

The vast majority, 25 of the 26 stakeholders, expressed
ideas associated with individual-level factors that have been
primarily examined in the literature on CRB, including
student-athletes’ knowledge about the seriousness of SRCs,
athletic identity, and SRC symptom knowledge. Participants described both positive and negative attitudes that
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they believed student-athletes held toward SRCs and CRBs.
Furthermore, they provided many examples suggesting that
they believed student-athletes might not perceive SRCs as
serious enough to report. Respondents often commented
that they believed student-athletes played through injuries
because they thought they were not at risk and could
control their playing behavior. One coach, James, said,
‘‘They’re afraid of not being who they believe they are,’’
and Taylor, an AT, stated, ‘‘They think they’ll let the team
down if they don’t play.’’ Rich, an AD, stated, ‘‘Kids today
are assuming there is a reset button that ‘I can just press this
button and it’s all better’’’; whereas a coach postulated that
student-athletes think ‘‘it’s like, ‘I’ll recover from this,
that’s not a problem, I just want to play.’’’ An AT focused
on the limited career many players have, commenting

The common idea was that student-athletes thought they
could ﬁx their health once they were done playing football
competitively. One AD described many players who did not
report concussions because of the investment in their
athletic identity: ‘‘They’re competitive and they want to
compete and so that’s part of what you’re ﬁghting against.’’
However, a coach noted that attitudes associated with CRB
might be changing:
I think more of them are now saying that, even if it’s the
next day, they’re saying ‘You know I went to bed last
night and I still had the headache and I’m not feeling
right’ and that starts the protocol.
Other stakeholders believed that many student-athletes
were concerned about the possible future health consequences of SRCs. Tom remarked, ‘‘I think most kids are
pretty bright young people and are worried about their
future, the long-term future,’’ whereas Ron, an AT, said, ‘‘I
think the decision for them to report it is going to be
concern for their health.’’ A coach, Tyler, described the
thought process a student-athlete went through after
sustaining a possible SRC:
There’s something wrong with me. I don’t feel
comfortable with how I feel. I’m now aware that I
may have something wrong with my head. That’s more
important than me playing that 12th game.
Participants appeared to share the belief that studentathletes were becoming more aware of their future brain
health; however, this awareness may not currently be
enough to improve CRBs.
Although most of the recent efforts to improve CRBs
have focused on increasing student-athlete knowledge,
respondents spent little time discussing the importance of
student-athletes’ SRC knowledge. Carl, an AT, suggested
that student-athletes were becoming more knowledgeable
about the severity of the injury:
With all the research coming out and as much as the
NCAA and [National Football League] have done

A coach, Tyler, referred to a behavior that an individual
would exhibit even when the risks and consequences were
known:
You can get cancer from this—and we smoke. Well,
right? Well, if you have a head, your head hurts and you
get hit, you could have a concussion that could lead to
serious damage. [But we still do it.]
In general, stakeholders thought that student-athletes’
knowledge was indeed related to their CRBs.
Exosystem Factors

Of the 26 participants, 16 discussed factors at the
exosystem level, or institutional inﬂuences that are affected
by the larger culture but also inﬂuence systems, settings,
and situations that inﬂuence players. Examples included the
importance of medical staff, support for safe playing
environments, and the value of SRC policies. Overall, the
stakeholders expressed a great deal of support for having
medical staff available to evaluate and diagnose those
athletes with a possible SRC at each institution. This was
evident from ATs’ statements such as ‘‘[Coaches] are very
supportive and I think they trust us to do our jobs’’ or
‘‘[Coaches] are gonna let us do our job.’’ An AD, Ryan,
showed his support by saying, ‘‘I think if I was aware of an
assistant coach pushing a kid to get back to play, I know I
would’ve said something to either [head coach] or that
coach directly.’’ A different AD, Steve, commented: ‘‘But I
tell the coach, ‘You know what? It is what it is. It’s the
doc’s call.’’’ This perceived support allows the medical
staff to care appropriately for those with SRC, which may
lead to an increase in CRBs. For example, Steve noted, ‘‘I
think anything regarding medical, your student-athlete’s
well-being has got to be number 1. Student-athlete safety.’’
Brandon, a coach, remarked, ‘‘I believe there is a culture
[here] that if in doubt, there’s conﬁdence to be able to go in
and talk to our doctors and [athletic] trainers.’’ Regarding
the coaching staff, one AD, Ryan, suggested, ‘‘I really
believe that he [head coach] is really here to make these
kids better, not football.’’
Respondents elaborated on their thoughts regarding
important exosystem factors and referred to the signiﬁcant
inﬂuence of policy and legal concerns that can inﬂuence
CRBs. Two ADs mentioned the legal ramiﬁcations
associated with enforcing SRC policies. One said:
I think, for us, legally and morally, all of those things,
it’s our duty as coaches, sports medicine, administrators,
campus overall, to do what we say we’re going to do,
which is take care of our student-athletes.
And the other said:
We’re very cautious about following protocol, in my
opinion. And I think our doctor and [director of sports
medicine] are very cautious about it. Concerned about it.
Because we want to make sure we follow [protocol], so
that there aren’t legal issues down the road.
Journal of Athletic Training
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So, I know the mentality of the athlete is that they’re out
there to play football, and they only get a certain number
of years to play football. So, they want to maximize their
opportunities to be on the ﬁeld.

toward concussions, I think players are starting to realize
just how serious they are.

An AT, Jacob, was impressed by how the medical staff
enforced policy:
But especially here, since I’ve been here with [head AT],
if anybody is going to say they have symptoms after
getting a hit to the head, if they can remember taking a
hit, we will hold them out and treat it as a concussion.
Stakeholders also provided examples regarding the
importance of ADs, ATs, and coaches coming together to
discuss the concern: ‘‘We sat down and said, ‘We have a
problem’’’ or ‘‘then we start having sessions about it [SRC]
and start changing protocols.’’ One coach, Charles,
described how these meetings led to changes in the
educational materials that were being delivered:

Rich spoke to revising policies:
And we probably have been more attuned to doing some
things before we were told that we should do them.
Perhaps would we have changed practice protocol for
football if the [conference] wouldn’t have said to do it? I
don’t know. That’d be a hypothetical question. We voted
in favor of it and we had a football coach in favor of it.
Overall, participants supported the medical staff, safety of
the student-athletes, and revisions to concussion-related
policies.
Microsystem Factors

The next most frequent ideas were microsystem factors
that reﬂected inﬂuences emanating from the studentathlete’s important relationships (eg, friends, families,
coaches, athletic training staff). Of the 26 stakeholders,
14 commented on themes associated with this level. Many
of the statements mirrored the idea that the knowledge and
attitudes of coaches, speciﬁcally, affected CRBs. One coach
observed that student-athletes thought, ‘‘I gotta get through
this so coach doesn’t think I’m soft.’’ An AT, Joey, recalled
a student-athlete saying, ‘‘Coach pulled me [the studentathlete] from practice because I was having symptoms and
didn’t let me go back in,’’ showing the progression of
knowledge and attitudes speciﬁc to coaches. Joey continued, ‘‘We’ve also had coaches bring in kids a day later that
said that they have a headache and couldn’t focus in
meetings.’’ Respondents referred to the idea that studentathletes may feel pressure from those they consider
important in their lives, such as parents or coaches. As
Michael described, ‘‘So, sometimes there may be pressure
from ‘my parents are coming this weekend,’ ‘I want to see
him [my kid] play,’ and so on and so forth.’’ Speaking as an
AT, Benjamin explained the pressure from coaches in that
they ‘‘don’t want to lose their job because they don’t have
26
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Mesosystem Factors

Mesosystem-level factors are related to the degree of
communication among important stakeholders regarding
CRB. Only 8 participants mentioned these ideas. In some
cases, those responsible for student-athletes (eg, coaches,
ATs, administrators) appeared to be working collaboratively, whereas others were not. With respect to the
responsibilities of reporting and coaches’ acceptance of
players being sidelined with an SRC, a respondent said,
‘‘And I also know from my interactions with our doctors
and sports medicine staff that there’s been good mutual
respect and I haven’t heard any kind of grumblings [of
disagreement].’’ A lack of communication could inﬂuence
CRB. For example, Matthew discussed how ‘‘it’s more
difﬁcult to get [coach’s] attention in games [to communicate results of a concussion evaluation].’’ Communication
among the stakeholders in regard to CRBs was largely
positive.
Macrosystem Factors

Macrosystem-level factors are those broader cultural
beliefs and ideologies that inﬂuence systems, settings, and
ultimately student-athletes’ individual-level attitudes, feelings, and behaviors. We had ample examples of these types
of inﬂuences, most often presented as the cultural norms
around football that value aggressive play and toughminded players as well as how the national media shape the
discourse regarding the SRC risk. This was the least
discussed level of the SEM (only 6 of 26 stakeholders).
Some participants believed that student-athletes might be
reluctant to report a possible SRC because of the cultural
ideologies regarding masculinity and aggression in American football. Many respondents addressed toughness:
‘‘That’s just ingrained. It’s a show of weakness and it’s a
sense of manliness and pride to play hurt’’; ‘‘don’t want to
be perceived as a wimp’’; ‘‘a culture of manly football’’; and
‘‘concussions are just part of the game.’’ However, at the
same time, stakeholders believe this mentality might be
changing in regard to CRB. An AD, Bill, acknowledged the
change in attitudes of the coaching staff, stating that ‘‘even
10 years ago, it was ‘Battle and ﬁght through it.’. . . I see
very little if any pushback [now].’’ An AT, Chris, observed
that ‘‘It used to be, ‘We have to be tougher than the other
team.’ Now it’s like, ‘I’ll get another guy in there.’’’ Sportrelated concussions are readily discussed in the mainstream
media, which student-athletes view constantly. One coach,
Michael, suggested that ‘‘All of the media attention has
helped inform them [student-athletes] of the dangers. So,
they might be more willing to report now.’’ One AD
commented on litigation in the media:
The great thing that came out of the class action
[lawsuit] wasn’t the monetary [settlement], it was getting
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So, with it being a serious issue, understanding the
repercussions and the seminars that we’ve gone to and
show ﬁlms and things of that nature that now, ‘‘Hey, this
is a serious deal. So, if you feel this type of way, don’t
look past it and continue to move on and put yourself in
a terrible situation where, as we know permanent
damage of the head and neurologically that a lot of
times that’s it.’’

their player on the ﬁeld.’’ The vast majority of the
comments from ATs and ADs suggested that pressure,
especially from coaches, could exert a negative inﬂuence
on student-athletes’ CRBs. Examples of negative inﬂuences
were the perceptions student-athletes had about their
coaches, such as the idea that a coach may perceive players
who reported symptoms as ‘‘soft.’’

us to change protocols. Because that’s ultimately what’s
going to make it better.
The common consensus among this sample of stakeholders was that the media attention on SRCs will improve
overall CRBs.
DISCUSSION
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In the past decade, the number of studies that examined
factors associated with CRB has increased.12–15,18,33 In most
cases, these authors5–20 have assessed individual-level
factors; few1,2 investigated the inﬂuence of microsystem,
mesosystem, exosystem, or macrosystem factors that
inﬂuence CRB. As our results indicate, important stakeholders also recognized higher-order inﬂuences affecting
student-athletes’ CRB perceptions and attitudes. However,
the fact that nearly all interventions focused solely on
individual-level factors might explain why the interventions
to date (which largely emphasized educating the individual
student-athlete) have been unsuccessful in increasing CRB
rates.7,21,34,35 To our knowledge, we are the ﬁrst to examine
the perceptions of frontline stakeholders’ beliefs about what
inﬂuences CRBs and whether these beliefs reﬂect an
understanding of the microsystem, mesosystem, exosystem,
and macrosystem inﬂuences on the individual studentathlete’s willingness to report an SRC. Our rationale was
that if these stakeholders are not able to recognize the
importance of systems-level factors and their interaction,
then ‘‘buy-in’’ to new and innovative efforts to increase
CRB may be hampered. Our ﬁndings revealed a gap in that
stakeholders’ understanding focused on either individuallevel factors or exosystem-level factors. Stakeholders
focused mostly on these 2 levels for several reasons, but
the primary reason was that educational interventions may
be easier to implement than broader systems-level approaches. Furthermore, blaming larger cultural values may
have unintended consequences: it is difﬁcult to change
entrenched cultural beliefs. Our results suggest that
programs interested in strengthening CRBs among their
athletes should consider steps they and their institutions can
take using opportunities at the microsystem and mesosystem levels that may typically be overlooked or minimized.
Given that all 4 of our football programs placed great
weight on following the NCAA guidelines for concussion
education, it is not surprising that individual-level factors
were the factors most commonly discussed by stakeholders
and that the factors described were similar to those reported
in the literature, such as attitudes about reporting,6,8,13
including student-athletes’ desire to play,11,26,36 desire to
not let their teammates down,26,37 and perceptions that
SRCs may not be a serious risk.10,11,26 Although participants believed that student-athletes’ knowledge of SRCs
was increasing, this theme was not discussed as frequently
as others within the individual level. Given that much of the
research and many interventions to date have focused on
increasing players’ SRC knowledge, this ﬁnding was
somewhat surprising.
We were encouraged that the next most frequent types of
factors mentioned by respondents were those located in the
exosystem, reﬂecting on the policies and procedures
implemented at the university level. Stakeholders understood the important inﬂuence of the sports medicine staff,

safe playing environments, policies that positively affect
CRBs, and the need for further support of these existing
efforts. Our results showed strong backing for the idea that
brain health and the number of reported SRCs were in the
domain of a respected and trusted sports medicine staff.
Participants also recognized the importance of the coach in
student-athletes’ well-being and safety. Higher-level sports
administrators stressed the seriousness of enforcing,
evaluating, and revising SRC policies. These ﬁndings are
encouraging because they reﬂect an understanding of the
important inﬂuences that lie outside the individual studentathlete looking out for his or her own health. The
perception that these types of factors are important is not
surprising given that the NCAA has charged football
programs with implementing several policies regarding the
role of ATs in SRC education, the development and
oversight of concussion diagnostic tests, and return-to-play
protocols.38 Our results indicate that respondents were also
aware of the signiﬁcance of these exosystem-level factors.
However, to date, only 3 groups17,19,20 have examined the
effect of such factors on CRB rates.
The stakeholders we interviewed were least likely to
identify factors inﬂuencing CRB that we classiﬁed as being
at the microsystem, mesosystem, or macrosystem level.
However, these factors may be especially important in
strengthening the inﬂuence of system-level supports (eg,
medical staff and reporting and treatment policies) on the
individual student-athlete. The knowledge and attitudes of
coaches were the most frequently mentioned topics at the
microsystem level. Speciﬁcally, ATs often commented on
their positive interactions with coaches (ie, coming to the
ATs when they were concerned with the brain health of a
student-athlete). Yet, stakeholders at different levels (ADs
and ATs) discussed how external pressures (parents,
coaches’ jobs) could also affect the playing time of
potentially concussed student-athletes. The only mesosystem factor identiﬁed by stakeholders was important:
namely, communication between coaches and ATs. Taken
together, these ﬁndings suggest that stakeholders may be
inadvertently underestimating the importance of these
factors. Coaches are hired to win football games, whereas
the sports medicine staff is charged with keeping the
student-athletes healthy and safe. A student-athlete is
caught in the middle of these 2 authorities when appropriate
communication does not transpire.
Finally, our analyses revealed minimal appreciation by
participants of the macrosystem factors such as football’s
identiﬁcation with toughness and the role of the media in
perpetuating these messages or inﬂuencing public perceptions of SRCs. The idea that the ‘‘culture of football’’
inﬂuenced CRBs was suggested by several respondents.
This is not surprising because the culture of football values
playing through pain and giving one’s all for the game and
team.37 It could also be that stakeholders understood that
this inﬂuence, although important, may be the most
challenging to overcome. An example of visible cultural
change was reﬂected in stakeholders’ comments about the
media. Media attention was seen as a positive inﬂuence in
reporting on SRCs and highlighting their potential dangers.
Participants appeared to place less importance on such
macrosystem factors for several reasons. First, the macrosystem factors are the furthest away from the individual
making the reporting decision. Therefore, these distant

factors have less of an obvious inﬂuence on these
individuals; the inﬂuence may be greater than our ﬁndings
would indicate, but perhaps stakeholders did not think
about these concerns when describing their perceptions
related to CRBs. Second, cultural inﬂuences could be
perceived as beyond their control. Though this may be true,
understanding how these powerful cultural messages affect
university policies and how those policies and supports
inﬂuence the social networks of student-athletes is
important.
Limitations and Future Research

CONCLUSIONS

We used the Bronfenbrenner SEM to categorize the
perceptions of frontline stakeholders in NCAA Division I
football programs regarding the factors they perceived as
affecting CRBs. Athletic directors, ATs, and coaches
continued to believe that CRB was primarily the responsibility of student-athletes. The implications of our ﬁndings
are that in order to heed the call of researchers for more
systems-level intervention approaches, frontline stakeholders in Division I football programs continue to need
education. This education should include the systemic,
situational, social, and cultural inﬂuences on CRBs that
could be accompanied by recommendations regarding
speciﬁc strategies that consider the athletes’ social,
educational, and athletic settings; how to strengthen the
28
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