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Context: The aim of the National Athletic Trainers’ Associ-
ation Inter-Association Task Force (NATA-IATF) preseason
heat-acclimatization guidelines was to acclimatize high school
athletes to the environment during the first 2 weeks of the
preseason and reduce the risk of exertional heat illness.

Objective: To identify barriers and facilitators that high
school athletic trainers (ATs) encountered when implementing
the NATA-IATF guidelines.

Design: Qualitative study.
Setting: Individual phone interviews with all participants.
Patients or Other Participants: Thirty-three ATs (16 men,

17 women; age¼36.0 6 12.0 years, athletic training experience
¼ 12.9 6 10.5 years) representing 19 states (4 with state
mandates) were interviewed before data saturation was
achieved. Participants were purposefully sampled from a larger
investigation based on stratification of US Census region and
preidentified high school compliance with the NATA-IATF
guidelines.

Main Outcome Measure(s): A cross-sectional, semistruc-
tured phone interview (6 steps) was conducted with each
participant and then transcribed verbatim. A 7-person research
team (5 coders, 2 auditors) coded the data into themes and

categories, focusing on consensus of data placement to reduce
bias and ensure accuracy.

Results: Facilitators and barriers that influenced successful
guideline implementation were (1) perceived stakeholder ac-
cess, (2) perceived stakeholder role, (3) capability and capacity,
(4) school culture, (5) logistical support, (6) resources, (7)
physical environment, and (8) consistency of the guidelines.
Overall, participants discussed facilitators and barriers within
each category based on their experiences and circumstances.

Conclusions: Athletic trainers faced numerous concerns
regarding compliance with the NATA-IATF preseason heat-
acclimatization guidelines. Multiple levels of influence should be
targeted to improve implementation. These include intrapersonal
factors by giving ATs the education and self-efficacy to support
advocacy for implementation, interpersonal components by
establishing strong collaborative networks for change, commu-
nity and environmental factors by optimizing school culture and
community resources for implementation, and policy aspects by
establishing consistent guidelines across all bodies.

Key Words: exertional heat illness, implementation, best
practices

Key Points

� Barriers to successful implementation of the National Athletic Trainers’ Association Inter-Association Task Force
preseason heat-acclimatization guidelines existed.

� A multifactor approach that targets all sport stakeholders should be used to improve implementation.
� Establishing relationships with all sport stakeholders may support implementation efforts.

A
pproximately 9000 patients with exertional heat

illness (EHI) are treated annually in high school

(HS) sports in the United States,1 most of whom

are football athletes during the preseason.1–4 Heat acclima-

tization is one recommended approach for preventing

EHI.5–8 In 2009, preseason heat-acclimatization guidelines

to help HS athletes reduce their risk of EHI were developed

by the National Athletic Trainers’ Association (NATA)

Inter-Association Task Force (NATA-IATF).5 The guide-

lines recommended gradual acclimatization to the hot
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environment during the first 2 weeks of the preseason and
provided specific recommendations for football, including
the length of practice and rest breaks, limitations on double-
practice days, a requirement that an athletic trainer (AT) be
present, and limitations on physical contact and equipment
worn.

Using HS injury-surveillance data, recent researchers9

suggested that state-level mandates of the NATA-IATF
guidelines by HS athletic associations were associated with
55% lower EHI rates. However, in a survey of the 2017
preseason, investigators10 found that ATs reported compli-
ance with an average of 12 6 3 of the 17 guidelines by HS
football programs; only 3.9% reported compliance with all
guidelines. Programs in states with mandated NATA-IATF
guidelines (Arizona, Connecticut, Iowa, Mississippi, New
Jersey, North Carolina, Rhode Island, and Utah) had higher
levels of compliance with the guidelines (allowed activity
during the first 5 days, length of practices, length of rest
breaks, AT presence, equipment alterations, limited con-
tact).10,11

Previous work12,13–15 illustrated that policies may be
deterred by incomplete implementation. In particular, as
policies are instituted, their effects on the intended
outcomes of interest may decrease over time or may not
reach the entire targeted audience.16,17 One way to mitigate
the lack of reach in policy implementation is to integrate
theory-based approaches and frameworks. The Translating
Research Into Injury Prevention Practice (TRIPP) frame-
work highlighted the need for a multistage approach,
including being fully aware of the stakeholder relationships
involved in injury-prevention efforts.13 Although the TRIPP
model is relatively new, the influence of multilevel
intervention is further emphasized by the socioecological
model (SEM). The SEM is a theory-driven model that
addresses the relationships among influential stakeholder
domains.18 It describes the roles of (1) the intrapersonal in
interpersonal relationships; (2) intrapersonal and interper-
sonal relationships within the community; and (3) intra-
personal, interpersonal, and community relationships within
the larger society. As a result, formative research to identify
factors that help and hinder proper implementation of the
NATA-IATF guidelines will help us to develop compre-
hensive and sustainable implementation practices that reach
all levels of stakeholder influence and injury-prevention
efforts.

Therefore, we aimed to identify barriers and facilitators
that HS ATs encountered when implementing the NATA-
IATF guidelines concerning HS football. We hypothesized
that ATs would identify institutional, sport-based, and
individual-level factors that facilitated and impeded their
ability to implement NATA-IATF guidelines in the HS
football preseason. The findings will assist the NATA, state
athletic associations, and individual schools in identifying
strategies to assist ATs in proper implementation of the
NATA-IATF guidelines.

METHODS

A consensual qualitative research (CQR) tradition guided
us in constructing this study.19,20 Consensual qualitative
research has been used in athletic training as well as other
health professions and is based on phenomenology and
grounded theory. This approach is ideal for examining

novel topics that have not been commonly explored, as it
helps the investigators to form ideas and theories as to why
problems may or may not exist. As such, it was an
appropriate choice for examining the context in which
NATA-IATF guidelines were (or were not) implemented.
We used semistructured phone interviews to identify
various factors affecting proper implementation of the
NATA-IATF guidelines. The study was approved by the
University of North Carolina at Chapel Hill Institutional
Review Board.

Study Population and Sample Recruitment

The population of interest was NATA-affiliated ATs
working with US HS football programs in the 2017
preseason. We recruited our sample from a previous study
sample (N ¼ 1023) in which participants completed
questionnaires regarding their HS football program’s
implementation of the NATA-IATF guidelines10 and
indicated their willingness to be contacted for additional
research (n ¼ 524). To be eligible to complete the
questionnaire, ATs had to (1) have a valid email address,
(2) be NATA affiliated, (3) have opted in on the NATA
membership list for surveys, and (4) be either directly
employed by a school district or work in the HS football
setting via outreach for a clinic, hospital, or physician
practice.

The 524 ATs who indicated willingness to be contacted
for additional research were then stratified based on their
questionnaire responses by sex, location (based on the 4 US
Census regions21), and compliance with the NATA-IATF
guidelines (designated as low versus high based on a
median split of the number of the 17 guidelines with which
the AT’s HS program complied).10 The lists of ATs per
stratum were randomized, and the ATs were contacted in
order of appearance.

We attempted up to 3 email contacts to recruit an AT to
participate in the interviews before moving to the next AT
on the list. From these 16 cross-sections of sex, location,
and compliance level, we aimed to recruit 2 to 4 ATs from
each stratum, with the goal of completing approximately 30
to 40 telephone interviews. Overall, we completed
interviews with 33 ATs (16 men, 17 women) and ATs
from HSs with a high (n ¼ 17) or low (n ¼ 16) level of
compliance with the NATA-IATF guidelines (Table 1).
Although this is a relatively large sample in qualitative
research, we felt that a stratified sample including all
genders, regions of practice, and compliance levels was the
best way to improve the generalizability of our findings to
the larger population of ATs. Therefore, we recruited as
few individuals as possible per stratum to reach saturation,
or the point at which the research team was receiving
redundant as opposed to novel information.22

Data Collection

A member of the study team (A.J.M.) served as the
interviewer. This interviewer had a baccalaureate degree in
exercise and sport science and was provided with training
in qualitative research methods from an internationally
recognized research institute consisting of an intensive
summer qualitative research-training program. The inter-
viewer’s lack of experience in athletic training was
important in minimizing the bias that could have arisen if
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the interviewer was an AT. However, our interviewer was
provided with a primer on athletic training terminology and
encouraged to ask participating ATs for clarifications and
disclose his non-AT status if he felt it necessary.

At the beginning of each phone interview, the ATs orally
consented to participating in the study and being audio
recorded. The interviewer followed a semistructured
interview protocol (Table 2) that allowed for clarification
questions throughout the interview. Participants were first
asked to discuss their general experiences as ATs in the HS
football setting. Then they were asked to consider their
general experiences with exertional heat illnesses in HS
sports.

Next, their experiences implementing the NATA-IATF
guidelines in the HS football preseason football setting
were addressed. To aid discussion, the content of the
NATA-IATF guidelines was grouped into 6 categories.10

For each category, the ATs discussed the factors that helped
or hindered implementation, as well as any additional
factors they felt would have helped implementation. The
interviewer was encouraged to ask follow-up questions
when appropriate to elucidate further information.

The interview protocol was developed and refined with
the aid of discipline experts. The preliminary interview
protocol was sent to 3 experts in sport safety research. Each
expert was asked to review the protocol for clarity and
content. Then the expert met with the research team to offer

feedback. We also pilot tested the interview protocol with a
convenience sample of 3 ATs who had provided care to HS
athletes. The pilot participants were asked to highlight any
questions lacking clarity and to expand on any areas they
felt were not appropriately covered by the interview
protocol. After the expert review and pilot testing, the
research team met to review and implement the feedback,
which was minor. Audio recordings of the interviews were
reviewed and transcribed by a third-party company
specializing in academic interview transcriptions. To
protect confidentiality, participants’ identifying information
was edited out of all materials.

Analysis

Our analysis used the CQR tradition, which originates
from a grounded theory and phenomenologic approach. The
CQR tradition consists of 4 progressive stages.19,20 In stage
1, initial code domains or key words are identified. In stage
2, core ideas such as categories are extracted from each
domain. In stage 3, multiple interviews are cross-analyzed
to finalize categories and themes. In stage 4, the frequency
of data presenting in each category and theme is
established.

For this process, we relied on the multiperson research
team’s ability to reach consensus. The research team
consisted of 7 members who had different levels of
experience with both athletic training and qualitative
research in order to reduce potential researcher bias and
strengthen the credibility of the findings. Five members of
the team served as coders and the other 2 members served
as an internal and external auditor to ensure that all
perspectives were incorporated appropriately. Once all
interviews were transcribed, interviews were returned to
participants for member checking.19,20 During this time,
participants were not allowed to make changes to their
transcripts but were asked to clarify their responses if they
felt it necessary. Member checking is one way to ensure the
credibility of qualitative data.

Five interviews were selected by the interviewer for their
diversity in discussion points. The research team individ-
ually coded them for stages 1 and 2 and then convened to
discuss the individually developed themes and categories,
with the ultimate goal of coming to a consensus and
creating a codebook. The team coded the remaining
interviews individually according to the consensus code-
book. Throughout this process, the team reconvened as
necessary to discuss coding decisions until consensus was
reached. This process of triangulation is a common method
of establishing scientific rigor in qualitative data analysis.

Table 1. Distribution of Athletic Trainers by Sex, Location, and Reported High School Compliance With NATA-IATF Guidelines

Athletic Trainers

High School’s Level of Compliance

With NATA-IATF Guidelinesa

Census Region

TotalMidwest Northeast South West

Male High 3 2 1 2 8

Low 1 1 3 3 8

Female High 2 0 4 3 9

Low 2 3 1 2 8

Total 8 6 9 10 33

Abbreviation: NATA-IATF, National Athletic Trainers’ Association Inter-Association Task Force.
a Designated as low versus high based on a median split of the number of the 17 total guidelines with which the athletic trainer’s high school

complied.

Table 2. Semistructured Phone Interview With Athletic Trainers

Step Approach

1 Consent process

2 Athletic trainer general experience in high school football setting

3 Athletic trainer general experience with exertional heat illness

4 Athletic trainer experience implementing the NATA-IATF

guidelines in the high school football preseason football setting

Describe situations/experiences, particularly factors thata

Helped implementation

Hindered implementation

Would have helped implementation

4a First 5 days

4b Length of practice

4c Length of rest breaks

4d Athletic trainer presence

4e Equipment alterations

4f Contact drills

5 Additional follow-up

6 Closing thoughts

Abbreviation: NATA-IATF, National Athletic Trainers’ Association
Inter-Association Task Force.
a Refers specifically to items 4a to 4f.
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The themes and frequencies were divided into 4 categories:
(1) general (pertained to more than 30 participant cases),
(2) typical (pertained to more than 17 participant cases), (3)
variant (pertained to fewer than 17 participant cases), or (4)
rare (pertained to fewer than 5 participant cases).19 In this
study, all themes and categories were represented in at least
half of all participant cases and were therefore classified as
general or typical as appropriate.

RESULTS

We identified 4 primary themes that affected implemen-
tation of the NATA-IATF guidelines by ATs: (1)
facilitators and barriers, (2) relationships and collaboration,
(3) education, and (4) policies and legislation (Figure).
Because of the volume and scope of the identified themes,
we prioritized the information regarding facilitators of and
barriers to proper implementation of NATA-IATF guide-
lines in this article. The theme of facilitators and barriers
was further broken down into 8 categories: (1) perceived
stakeholder access, (2) perceived stakeholder role, (3)
capability and capacity, (4) school culture, (5) logistical
support, (6) resources, (7) physical environment, and (8)
consistency of the guidelines.

Perceived stakeholder access referred to the presence and
availability of individuals such as ATs. The perceived
stakeholder role expanded the definition of a stakeholder to
include the roles of all sport stakeholders (ATs, coaches,
administrators, etc). Capability and capacity described the
ability of sport stakeholders (primarily ATs) to perform
their identified roles. School culture was the sociocultural
environment in which the school functioned (as opposed to
geographic location); school culture included items such as
the mindset and expectations of sport stakeholders
(including athletes and parents). Logistical support ad-
dressed the presence and use of key resources to support
implementation. Resources were tangible items that helped
or hindered implementation. Physical environment referred

specifically to the geographic location and weather-related
concerns that affected an individual participant or school.
Lastly, consistency of the guidelines described the similar-
ities and differences in different levels of information, such
as state-level athletic associations and national-level best
practices. Overall, participants spoke of the facilitators and
barriers in each category depending on their experiences
and circumstances, although barriers were noted more
frequently.

In general, respondents discussed having multiple staff
members and access to strong collaborative networks as
facilitators of perceived stakeholder access (established
relationships with stakeholders), perceived stakeholder role,
capability and capacity, and logistical support. For
individuals who were new to athletic training or at schools
in which ATs had not previously been employed, school
culture and capability and capacity were cited as significant
barriers. Geographic positioning of the ATs also influenced
their experience of facilitators of and barriers to imple-
mentation. Athletic trainers who self-identified as being in
rural environments identified barriers related to the physical
environment, resources, and school culture.

The programs of approximately half the sample (n¼ 17)
were deemed at a high level of compliance based on their
responses in the previous investigation.10 Low versus high
compliance in this study was determined by a median split
of the number of the 17 total guidelines with which the
AT’s school complied. Low compliance included the
median and below, whereas high compliance consisted of
values above the median. Although both high-compliance
and low-compliance participants discussed the same
factors, the former observed more factors as facilitators
and the latter described more factors as barriers. Further
support for how each category was discussed as a facilitator
or barrier as well as a breakdown of findings by compliance
level is provided in Tables 3 and 4. Additionally, each
category is presented in detail in the following sections.

Figure. Overarching themes and socioecological model mapping.
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Perceived Stakeholder Access

In the category of perceived stakeholder access, partic-
ipants generally highlighted access to ATs as both
facilitators and barriers, depending on the circumstances.
Specifically, respondents discussed being available before,
during, and after football practices as a facilitator of
NATA-IATF guideline implementation. However, this
presence at football practices often came at the expense
of other sports coverage, turning it into a barrier overall to
their role as an AT. One AT described trying to ensure that
coaches knew of her presence regardless:

I’ve talked to athletic trainers in other states and they’re
just like, how do you do that? That’s not fair to the other
teams. But again, they know where to find me. All the
coaches have my number. If the kids need to be taped
and stuff, they know, hey, I got to have enough time to
get down to the [football] practice field to get her to tape
it before I have to be at my field. . . It’s just in the fall,
I’m with football.—Female, 6 years of experience, high

compliance, South Region

Participants also discussed schools’ not employing ATs
as a barrier. One person commented, ‘‘They don’t have an
athletic trainer; how do those coaches ever get access to
those guidelines?’’ Another AT discussed the lack of access
to ATs in the community overall:

The hindrance becomes once again that, you know, it’s
schools that don’t have an athletic trainer, you know, so I
can tell you in our conference alone that. . .I think that
out of maybe 15 schools that’s us, maybe 2, have a full-
time athletic trainer. The rest of them are ones that only
are there for games and they show up once a week just to
take a look at kids.—Male, 30 years of experience, high
compliance, Northeast Region

Perceived Stakeholder Role

In addition to perceived stakeholder access, participants
described the general importance of the perceived stake-
holder role. Specifically, they felt that a team of individuals
to help implement the NATA-IATF guidelines was critical
to optimize success. Role delineation and cohesion of team
members were noted as facilitators of team success.
However, in contrast, a lack of support from team members
and administration was identified as a barrier.

First, several respondents noted that 1 facilitator of
implementing the NATA-IATF guidelines was relying on
other stakeholders, particularly coaches, to ensure that
athletes complied with and completed the acclimatization
process, particularly in the event of late additions to the
football team. One AT said,

Luckily, we make our coaches responsible for tracking
that, and so I don’t even have to track it, which is

Table 3. Facilitators and Barriers to Guideline Implementation Outlined by School’s Level of Compliance

Compliance

Level

Subsample Demographicsa

Facilitators BarriersCharacteristic Value

High (n ¼ 17) Age, y 37.0 6 12.0 Multiple staff for being in multiple

places at once

Establishing collaborative roles

Education and role playing with

stakeholders to prepare

Coach accountability throughout

community to keep children safe

Ability to move practices, adjust

schedules, or both

Communication tools and physical

resources

Experience in the physical

environment

Consistency between best practices

and state guidelines

Restricted hours and overtime

Unqualified coaches at lower levels

Conflicting role obligations for AT

School demographics and old-school

mentality

Effect on nonfootball teams

Financial background of athletes

Unpredictable or unexpected weather

Poor education of stakeholders

Highest degree held, No. (%)

Bachelor’s 4 (23.5)

Master’s 11 (64.7)

Other 2 (11.8)

Years of experience 13.6 6 10.0

Years at current school 8.7 6 8.0

Low (n ¼ 16) Age, y 36.0 6 13.0 Multiple staff for being in multiple

places at once

Establishing collaborative roles

Authoritative capabilities

Established presence in school and

community

Coach mindset and state mandates for

no or limited weekend practices

Established relationships in the

absence of physical resources

Experience in the physical

environment

Restricted hours and overtime

Complacency that tasks are someone

else’s responsibility

Understaffing of ATs

School demographics and old-school

mentality

Tracking late additions to team for

acclimatization

Limited access to physical resources

(water, air conditioning, etc)

New physical environment and

perception of climate by stakeholders

State guidelines inconsistent with best

practices

Highest degree held, No. (%)

Bachelor’s 2 (12.5)

Master’s 12 (75.0)

Other 2 (12.5)

Years of experience 12.1 6 1 0.9

Years at current school 6.4 6 6.7

a Mean 6 SD unless otherwise indicated.
Abbreviation: AT, athletic trainer.
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Table 4. Supporting Quotations by Category Continued on Next Page

Category

Frequency, Cited by

No. Participants

(N ¼ 33) Facilitator Quotations Barrier Quotations

Perceived

stakeholder

access

Typical (29) ‘‘The school policy is that there’s an athletic trainer

available for all home contests. So because we have

multiple fields, we are not on the sidelines for every

game that occurs, but if there’s a football game, we

are at the football game.’’

‘‘I mean if you don’t have access to an athletic trainer,

it doesn’t matter—it doesn’t always matter what

guidelines you have because there’s nobody to help

hold you accountable or to deal with situations that

come up either way, so I think if you don’t have

somebody there that can help recognize any, then

it’s a disservice to everybody.’’

‘‘One thing that hindered was the fact that

football goes so much later than every other

sport. They’re the only ones on campus so the

cut for me is I’m an 8-hour employee, 40

hours per week. I’m basically, and because

football is the highest risk statistically, I have

to be here for the football practices, which

means I can’t be here for every other sport.’’

Perceived

stakeholder

role

General (32) ‘‘I have a role and the coach has a role. And we’re still

in the same page. And if we’re not, then that’s where

I’ll recruit the athletic director.’’

‘‘They’re relying on the athletic trainer to make

sure that you’re there kind of telling them

these things, but it’s good for everyone to

know.’’

Capability and

capacity

General (33) ‘‘It’s been really vital that I have people around me that

are educated and trained in how to manage heat

illness, so we do really—we try to make sure that the

adults that are working with kids you know, how to

do basic first aid with regard to heat and

environmental conditions, so I guess help in training,

having the time to train those people or help in

having training tools, perhaps even time to practice

with them like kind of in a mock situation and let

them really see what it looks like and feels like and

that way, there is not as much of a panic when they

start to know the symptoms of the students that are

severe.’’

‘‘I’m a teacher as well so you know, during the

school day, I have teacher responsibilities,

and so—I actually did 2 full-time job

descriptions.’’

‘‘I’m over 2 school districts and in a clinic, so

sometimes I’ll have practice and I won’t be

there, so it’s kind of hard to make sure that

they follow the rules when you’re not around.’’

School culture General (33) ‘‘I feel like head coaches don’t last if they’re not

receptive. They get kicked pretty hard to the curb.

Me and the parents would kind of make that

happen.’’

‘‘It’s one of those things where it was a smaller

town and the football coach is a very

prominent figure within the community and

they want to win, and so you practice longer

and harder so that they can win.’’

Logistical

support

General (31) ‘‘And then my coach wants his weekend, so he takes

Saturday off as well to have that for themselves.’’

‘‘I put that on the, uh, who. . . if the kid’s primarily

offense or defense, I put it on the. . .the offensive

coordinator or the defensive coordinator. And I work

with that particular coach.’’

‘‘I think our coaches are very reluctant to have a

practice with only like 2 or 3 coaches just from

a shear [mindset] that’s not effective coaching

and not safe to have 2 coaches out there for

70 kids. So that’s one of the issues we kind of

had. Practices are dictated by our external

coaches’ schedules.’’

Resources Typical (29) ‘‘Our football teams practice usually the same time on

2 fields that are separated by like a baseball field. So

on those games, say I’m the only one there, I’m still

there before practice and I’m still afterwards and I’m

still present at practice. But I’ll talk to the coaches in

advance saying, ‘‘Look, I’m the only one here. What

time are you doing full contact?’’ And then I’ll ask the

other coach what time they’re doing full contact so I

can make sure that I’m at the field that is doing more

contact than the other.’’

‘‘When they don’t have money, when a lot of

people in this county are. . .1 out of 4 children

in our county are underfed. And it’s a stat.’’

Physical

environment

Typical (26) ‘‘I learned most of that, you know, trial-by-fire style, so

working cross-country events is when I saw the most

in California, because we already adapted a lot of

different protocols, so the heat [did] not

allow. . .practice over certain temperature and so on,

but the majority of what I learned was hands on with

doctors and other certifieds [athletic trainers] at a

cross-country meet.’’

‘‘I mean there was a time where back about 2

years ago where the first like 4 days or

something like that, it was actually very cold

out and we actually never acclimated within

the first 5 days, so I wonder if there should be

like a threshold, like at some point or

like. . .you know, because we went from mid-

60s the first 4 days and then boom badabang

we’re in the upper 90s, so we actually had. . .I

think we had 1 day of shifting and then you’re

out of the guideline. And I say, I do recall that

being kind of an issue. Like, it didn’t really

help with it all, like the acclimatization didn’t

work that year.’’
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wonderful. That’s one of the responsibilities I pawned
off to them. You know when they’re there and when
they’re not, that’s not my job, you do it. Luckily for us,
that’s fine and works out really well, and again, has been
the standard in [blinded] for several years now, so
everyone is pretty used to that.—Female, 7 years of
experience, low compliance, Midwest Region

Second, the ATs also specifically relied on or wanted to
rely on administrators to assist them with accountability to
and enforcement of the NATA-IATF guidelines. This was a
frequent point of contention, as one participant described:

I think it would be helpful to me if that was—there was a
leadership role that also [had] that in their job
description, so communications director or an adminis-
trator, athletic director, also being in charge of that given
the other duties that I’m assigned.—Female, 15 years of
experience, high compliance, West Region

Another stated the positive influence of administrators:

That order will come down from the district by our
administrator in charge of athletics at the district level,
so he will send out an email like, ‘‘On these days, we
don’t do a 2-a-days.’’—Male, 19 years of experience,
low compliance, Midwest Region

Lastly, participants characterized their own roles of
educator, advocate, and caregiver. Regarding education,
they discussed relying on coaches to implement the
guidelines and recognize the signs and symptoms of heat
illness when the AT was unable to be physically present. As
1 participant commented:

. . .having coaches strictly follow the acclimatization
deadlines and making sure that they aren’t putting kids in
a vulnerable position to start with. And then making sure
that the entire athletic staff, including coaches and the
athletic director and other people who are on site, to be
able to be educated and knowledgeable of obviously the
kinds of symptoms.—Female, 4 years of experience, low
compliance, Midwest Region

Capability and Capacity

In relation to stakeholder access and role, ATs generally
described a breaking point when they could only do so
much because they were pulled in many different directions
simultaneously. Even though they felt capable of perform-
ing all necessary duties, they were hindered by their
capacity for workload distribution. Most often, capability
and capacity were discussed as significant barriers to
successful implementation of the NATA-IATF guidelines.

First, respondents spoke of the effect of being the only
full-time AT with little assistance. They described the need
to rely on coaching staff and athletes to help support their
multiple roles as ATs. One mentioned:

I was always, like I said, [in] 3 places at once, so it was
putting a lot of trust in the coaching staff and a lot of
trust in the student-athletes to say look, if there’s
something wrong, you gotta come find me or have coach
call me, and I’ll come down immediately.—Female, 11
years of experience, low compliance, Northeast Region

Second, ATs reported wanting to do more than they were
able to do because of these limitations. As stated by 1
person, this became particularly difficult when job
delineations allowed the AT to work only 40 hours per
week, which required the AT to prioritize football over
other sports. Although this was a facilitator of implemen-
tation of the NATA-IATF guidelines in football, it was also
a significant barrier to fulfilling the entirety of their role at
their school.

Football [is] the only team that goes late in the day.
They’re the only ones on campus so the cut for me is I’m
an 8-hour employee, 40 hours per week. I’m basically,
and because football is the highest risk statistically, I
have to be here for the football practices, which means I
can’t be here for every other sport.—Male, 1 year of
experience, low compliance, Midwest Region

Last, respondents described the inability to control
athletes and coaches outside of the school setting. Although
ATs felt capable of implementing the NATA-IATF
guidelines, they did not feel capable of controlling the
individuals around them. This barrier was heightened by

Table 4. Continued From Previous Page

Category

Frequency, Cited by

No. Participants

(N ¼ 33) Facilitator Quotations Barrier Quotations

Consistency of

guidelines

Typical (26) ‘‘I think the biggest thing is trying to keep things all

pretty much kind of the same. It’s like our state’s

regulations are, coincides pretty closely with NATA

recommendations. There’s other organizations and

they have different recommendations as well. But as

athletic trainers, I think the consistency definitely

helps because we need to know what needs to be

done and what’s the best way to handle situations or

how to, how can we, there’s going to be these

people around the country that has smaller staff,

smaller schools, bigger schools.’’

‘‘I kind of wish that I did [use NATA-IATF

guidelines] a little more. I think part of the

reason why I don’t is because we’re dictated

by what the state association says.’’

Abbreviations: NATA, National Athletic Trainers’ Association; NATA-IATF, National Athletic Trainers’ Association Inter-Association Task
Force.
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the lack of accountability to and enforcement provided by
the administration, particularly within the school setting. A
participant explained the overall lack of authority:

I don’t know that I would have a lot to say [about not
following guidelines], I mean I can obviously put in my
2 cents as far as health and wellbeing of the athletes go,
but unless there’s some sort of penalty or some sort of
the high school guideline that specifically states that,
where the coach could potentially get in trouble for
practicing longer, there’s not going to be a lot that I can
do.—Female, 4 years of experience, low compliance,
Midwest Region

At the same time, this lack of authority extended beyond
the school. For example, athletes might be following the
NATA-IATF guidelines appropriately at school, yet they
could go home and engage in other activities that halted
their progress.

School Culture

Participants also discussed the relationship of cultural
implications, such as the student and parent demographic as
well as the coach mindset, with the ability to implement the
NATA-IATF guidelines. Most of these circumstances were
labeled as barriers. However, several ATs also observed
that a positive school culture facilitated implementation
efforts.

First, participants residing in rural communities noted
that students and their families worked as farmers and in
other outdoor jobs. This led to many football student-
athletes working in the field while not being involved in
sports and being outdoors for unregulated periods of time.
One respondent commented,

Just small-town atmosphere. You know, parents are out
for work at certain hours, a lot of them have to go back
and milk the cows, and they all go fishing or something
like that, you know so. . .yeah, I’d say just the farm
atmosphere kind of drives it.—Male, 3 years of
experience, high compliance, Midwest Region

Second, participants also noted how the ‘‘old-school’’
mentality affected implementation of the NATA-IATF
guidelines.

. . .something that hindered that in the past is just that
idea of tradition and this is how we’ve been doing it for
X amount of years in the past, so why do we kind of have
the change. I had 1 coach that had been coaching for a
long time and kind of had that old-school mentality.—
Female, 5 years of experience, low compliance, Midwest
Region

That’s always definitely the hardest sell to the coaches is
no double practices, especially because we’re still in that
phase where they all did it and they’re all much tougher
than our kids are, and these days kids are soft and kind of
the old-school mentality of they’ll be fine, we all did it.
You know what, they probably will, but it’s written in
the guideline and that will be the hardest one to sell is no

double practices.—Female, 7 years of experience, low
compliance, Midwest Region

This old-school mentality was also present with respect to
other aspects of safety, as ATs recalled coaches saying,
‘‘taking off helmets makes you weak’’ and ‘‘injuries make
you weak.’’

Last, respondents described general hesitation by the
school community as a factor that affected their ability to
implement the guidelines. Even if they were able to comply
with the guidelines, perceptions of exertional heat illness
often affected their ability to provide best-practice care.
One of the most common negative perceptions that affected
the ability to implement best-practice policies, such as heat
acclimatization, dealt with obtaining rectal temperature.
Although not directly related to heat acclimatization,
obtaining rectal temperature became a point of contention
for school officials, regardless of the policy in question. As
such, it was difficult for ATs to separate their experiences
with this larger cultural barrier from the NATA-IATF
guidelines:

I mean, my school [athletic director] and my district
[athletic director] has said, you know, you won’t be
doing that. I said I never wanted to in the first place. So, I
mean, that’s just one of those things that is not
practical.—Male, 30 years of experience, high compli-
ance, Midwest Region

However, several participants spoke positively about the
culture of no longer performing 2-a-day practices:

The last time I had double days was 2013 maybe? That
came from the coaches’ end because they realized the
kids were pretty much worthless when you have a night
practice, a morning practice, and then the next night. So,
either the next night was going to be awful, or the
morning practice was going to be awful.—Female, 10
years of experience, high compliance, West Region

Despite several participants discussing the positive effect
of eliminating 2-a-day practices, one person addressed
more intensive practice structures, particularly when
coaches prioritized varsity games over those at lower
levels (eg, junior varsity):

So we may only. . .actually, probably only tackle 2 days a
week as a varsity team. Now, the JV [junior varsity] kids
unfortunately tackle Friday, Monday, Tuesday, Wednes-
day. . .How come the varsity guys get a day off. The JV
kids don’t. They’re the ones who always get hurt. . .I
don’t think they [coaches] think about them [JV]. I don’t
think they think about it. Varsity guys, that’s the one that
matters, that’s, you know, that’s the one that gets you the
playoffs.—Female, 11 years of experience, low compli-
ance, Northeast Region

Logistical Support

As with school culture, the ATs cited many aspects of the
school environment that could help or hinder their efforts to
implement the NATA-IATF guidelines. Many individuals
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had both positive and negative experiences related to
logistical support. Specifically, role delineation (or the lack
thereof) could influence logistical planning and implemen-
tation.

First, participants recognized the importance of having
coach support to maintain oversight and progress toward
guideline implementation. One respondent experienced
difficulty in gaining support due to her coach’s misunder-
standing of their roles:

[The coach said] kind of like, ‘‘Oh, well, that’s your
job.’’ I’m like, ‘‘I know it’s my job to educate them [the
athletes], but it’s your job to make sure that they all get
there.’’ And he doesn’t seem to really see that. He just
sees that as like since it’s my job to educate them, it’s my
job to track them all down, and it’s my job to organize all
of it. It’s like I don’t have time. I can’t do all of it. I
could use a little help here, and he just doesn’t seem to
get that, so that’s a problem for me. But it’s a battle
that’s still being waged and every year we get a little bit
better, but there’s always something.—Female, 19 years
of experience, low compliance, Northeast Region

Another AT described the benefit of always having
multiple people, such as the coaches, ensuring that aspects
of the guidelines were met:

The coaches have been doing it [tracking student
acclimatization], but I’ve been kind of double checking
everything too, making sure that everybody is set up and
ready to go and not having any issues.—Female, 12
years of experience, high compliance, West Region

Second, participants struggled with the availability of
alternative venues in the event of bad weather and with the
timing of practices. In certain instances, other sports needed
to use the school’s cafeteria or gymnasium, thus requiring
schedule changes:

Most of our athletes are in the cafeteria for their break
[between 2-a-days]. If another team needs the cafeteria,
then they kind of just. . .maybe [are] more enticed to start
practice or something sooner or do the next round sooner
or at least do some indoor activity without really giving
them much of a break. Just to try and manage all those
kids at once can be kind of difficult unless you have your
designated space for them that’s guaranteed.—Male, 3
years of experience, high compliance, Midwest Region

Several people discussed moving practices from after-
noon to either early morning or early evening because of
heat-related concerns. One participant stated,

Nine years ago, our school district came down and said
that all teams could have only 2 hours of practice and the
time [was] to be from 7:00 to 9:00 in the morning.—
Male, 25 years of experience, low compliance, South
Region

In contrast, an AT was aware of the inability to
reschedule practice due to logistical concerns about athletes
being unable to attend:

We’re dependent on the Metro, so you’re limited as to
how early you could start practice because Metro doesn’t
run, and the kids couldn’t get there and that kind of
thing. You’re not gonna get a kid up at 3 o’clock to catch
a 4 o’clock bus to be at a 5 o’clock practice. It’s not
happening in the mornings.—Female, 27 years of
experience, high compliance, South Region

Lastly, respondents noted the influence of sport seasons
on guideline implementation:

. . .for the last 100 years, [blinded] high school football
played 9 games, the 10th week of the season is A, the
first week of the playoffs for the teams that would make
it, and B, it’s a consolation game for teams that don’t
make it. They’re trying to change that to play a true state
championship, so they’ve extended the preseason, so 3
years to 4 years ago, the preseason started on or about
August 25th, this year it’s now August 8th.—Male, 30
years of experience, high compliance, Northeast Region

Resources

Several physical and tangible resources influenced, or
would influence, the success of guideline implementation.
These resources were related to the prevention and care of
patients with EHI, as well as postworkout recovery.

The first category was prevention resources, including
communication tools. One participant explained,

There are some systems out there that’s a really good
communication tool between coaches, administrators,
student-athletes, parents, and their athletic trainer, but it
doesn’t have anything like that built into it. It would be
interesting if somebody developed a kind of subtool
within a tool like that, but it could be used where
every—all the parties involved in that athlete’s health
would know where they were at in the acclimatization
process.—Female, 15 years of experience, high compli-
ance, West Region

The second category pertained to providing adequate care
to a patient during a suspected EHI event. This included
having ice tubs, water and ice access on the field, and
access to shade. One participant said, ‘‘Just having water
access was a struggle.’’ Another detailed,

So some of the resources that we did make available is
we have tubs of cold water towels, we had—we forced
the athletic directors on both sides or the parent boosters
or whoever it was to get cooling systems like the big
swamp cooler and things like that, just—and maybe
outlets available, we had water on top of water and
access to ice, and they made it within close reach so that
we could just go and pull that and bring it on their
sideline.—Female, 2 years of experience, low compli-
ance, West Region

The third category was postworkout recovery resources,
such as having an indoor facility with air conditioning and
access to nutrition. Concern focused on having these
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resources adequately available to prevent future EHI
events. An AT mentioned,

There are situations because we have schools in our
district that our kids do not have access to food. They go
hungry. And in those cases, the coaches are alerted to
that and we go out and buy peanut butter and bread and
eat peanut butter and jelly sandwiches. One of the high
schools I’m working at, we set up all summer long lunch
and breakfast for athletes. They can come in and get
breakfast and lunch for free. Because their parents don’t
have the resources to provide that to them, if they have
parents.—Male, 30 years of experience, low compliance,
West Region

Physical Environment

As part of the physical environment, participants
generally described geographic location as the biggest
facilitator and barrier to guideline implementation. Whether
heat illness was perceived as a concern depended on
whether the climate was warm or cold. One individual
conveyed,

Luckily, we didn’t actually have any really hot days up
in [blinded] for the fall camp last year, so it wasn’t a
super big factor as far as like practice times and, but I
didn’t really implement any guidelines. The coaches
already have their practice schedule up and everything,
and so they were the ones who kind of dictated that
schedule.—Female, 4 years of experience, low compli-
ance, Midwest Region

Another respondent described being proactive with
practice times because of the warm climate:

I’ve lived in [blinded] for close to a decade. So this
environment is entirely different. There are specific
times of the year that we may have to be very proactive,
obviously fall camp is a time being one of them, but
anything from July through October, you have to be very
careful. So just paying attention to the weather overall is
very important in how we conduct outside activities. We
practice at night almost all the time so it’s not even the
radiation effect, it’s just that. . .the sweat on your head
cannot evaporate.—Female, 10 years of experience, high
compliance, West Region

Consistency of Guidelines

Last, participants typically discussed the need for
consistent guidelines between their standards of care
(NATA-IATF guidelines) and the state associations. Of
note, ATs typically preferred the NATA-IATF guidelines
because of their relationship with their professional
association as well as the clarity and conciseness of the
guidelines themselves. As 1 person indicated,

I think it’s challenging when you have conflicting
guidelines in terms of what your state policies are versus
what’s that practice, versus NATA. So obviously we

have to follow what our state mandates, but those don’t
always clearly align with what the NATA is recom-
mending, so when they differ, how do you navigate that
to provide your best conditions for your athlete, when
they don’t line up, because really, I feel like the NATA
usually puts things out more quickly than our state
association follow[s], and it’s harder to get coaches to
buy into things when it’s not something they’re required
to do.—Female, 5 years of experience, low compliance,
Midwest Region

Respondents also addressed the need for guidelines to
match local emergency medical services [EMS] systems
recommendations to ensure continuity of optimal patient
care:

I think it [NATA-IATF] bridged quite well with the EMS
crew. I know for our heat. . .like we had a heat illness
episode during a cross-country meet and we were kind of
shocked by the gap in knowledge that the EMS crew had,
and I wouldn’t say we kind of had a fight with it but, you
know, I referenced one of the NATA documents and
weighed it against what they had.—Male, 3 years of
experience, high compliance, Midwest Region

DISCUSSION

In sports medicine research, applying public health
frameworks allows researchers to connect their findings to
the community at large. The TRIPP framework stated that
the practice of injury prevention relies on a multistage
approach to injury-prevention research.13 Although this
approach has previously informed injury-prevention re-
search,23–26 little is known about the later stages that aim to
evaluate the implementation of injury-prevention practices.
Outcome evaluation and process evaluation work in tandem
to determine the overall effect of an injury-prevention
intervention, including effectiveness, acceptance, and
feasibility.27

This study was part of a larger examination of the TRIPP
framework in the context of exertional heat illness
prevention, particularly with respect to the NATA-IATF
guidelines. We found that most often, the facilitators of and
barriers to implementing the NATA-IATF guidelines were
locally framed. These factors had both positive and
negative influences, depending on the situation; however,
most participants discussed them with a negative connota-
tion. In addition, many similarities were evident in the
factors described by high-compliance and low-compliance
participants (Table 3), although the former group tended to
discuss them in a more positive light. Because of the
fluidity of local needs, ATs need to establish collaborative
relationships and learn about their communities to optimize
success, particularly when beginning a new position.
Athletic trainers should take the initiative to interact with
coaches, parents, and school administrators as well as to
integrate themselves within their communities. For some
ATs, that may mean attending nonathletic school events or
community functions or joining community partnerships
such as churches. For others, it may be occur through an
informal but consistent presence in the community, such as
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making a point of simply being at the school and educating
themselves about the community as a whole.

The first set of categories we identified reflected the
ability of the AT to adopt, implement, and manage the
NATA-IATF guidelines due to access, role, and capability
and capacity. In relation to AT access, public schools had
greater access to full-time, part-time, and per diem AT
services than private-sector schools.28 Athletic trainer
access affected the patient-AT relationship for the better
by improving educational efforts and injury identification
when providing care.29,30 In this study, all respondents’
schools had at least some level of access to ATs, even if
that access was inadequate. Our participants noted access to
ATs was a strong facilitator of implementation in terms of
the physical presence of an individual with whom other
sport stakeholders could interact. However, simply being
present was not enough. Health care delivery can be
significantly improved by having established team member
roles.31–33 Our respondents echoed similar sentiments with
respect to their ability to implement the NATA-IATF
guidelines by relying on athletes and coaches to play active
roles. Despite this, for stakeholders to have active and
successful roles in EHI prevention, the school and its
administrators must also be supportive. Some of these
supporting roles may include accountability and enforce-
ment of the guidelines from an authoritative standpoint, as
well as providing resources to ATs for adequate injury
prevention and patient care. Therefore, ATs should work
closely with their administrators to determine and agree on
the ways in which their schools will enforce the guidelines,
such as with financial or other incentives to support change.
Additionally, school districts can come together to develop
resources regarding EHI prevention and management to
create a comprehensive and streamlined approach to patient
care.

The next set of categories was related to school support,
including cultural implications, logistical support and
resources, and the physical environment in which the
school is located. Although a newer concept in sports
medicine, this topic has been widely discussed in the
promotion of other health care behaviors, such as physical
activity and nutritional interventions.34–36 If the school has
a culture that is unsupportive of health-promotion initia-
tives, ATs may struggle to implement guidelines without
mandated support. Recent literature10 endorsed the positive
effect on compliance of a guideline mandate at the state
level, particularly regarding compliance with most, if not
all, guidelines. Oftentimes, this mandated support may be
in the form of state athletic association requirements and
state laws; a lack of either can indicate the absence of
support. The mandated-support approach has been taken
with several sports medicine concerns, including concus-
sion. State concussion laws now mandate the guidelines
that many schools must follow. However, these guidelines
often differ from state to state.37 Furthermore, even though
mandated guidelines are helpful, they are not always the
most feasible approach because of the communities in
which they are implemented and inconsistencies with best
practices.37–39 Regardless of whether a mandate exists, it is
imperative that the athletic administration play a leading
role in supporting and driving guideline implementation, as
these are barriers outside of an AT’s control.

If such mandated support is instituted for EHI prevention,
it must be consistent with best-practice documents such as
the NATA-IATF guidelines. Participants noted having to
abide by state athletic association policies that did not align
with or even contradicted components of the NATA-IATF
guidelines. In addition, state athletic association policies are
typically less stringent and therefore fail to provide ATs
with the weight to reinforce the NATA-IATF guidelines
when they encounter reluctance from other sport stake-
holders. Respondents suggested mechanisms of account-
ability and enforcement to require stakeholders to comply.
However, mandates from state associations that comply
with best-practice guidelines ultimately provide the best
possible scenarios for making and implementing care
decisions that benefit the student-athlete.

LIMITATIONS

We called on a convenience sample of ATs who had
previously completed a survey regarding NATA-IATF
guideline implementation, yet we randomly sampled and
stratified individuals in the identified pool to represent all
geographic regions and levels of compliance with guideline
implementation. Additionally, respondents may have self-
selected to participate in the interviews because of strong
positive or negative feelings regarding the NATA-IATF
guidelines. Therefore, further research is needed to
understand the facilitators and barriers, as well as other
factors, that affect all ATs, no matter where their schools
are on the spectrum of guideline implementation.

CONCLUSIONS

In terms of the TRIPP framework, an injury-prevention
intervention can only be as successful as each of its
individual components. Hence, if feasibility, acceptability,
or both are questioned, ultimately, the designed interven-
tion will struggle to succeed. By examining these variables,
we were able to understand the factors ATs faced when
trying to comply with the NATA-IATF guidelines, but we
can also help ATs learn from each other by showing how
others successfully implemented the guidelines. Addition-
ally, our work supported use of the SEM, which requires
intervention at multiple levels of society to ensure success.
The SEM has been endorsed previously40 for concussion
management with respect to building networks of support.
Specifically related to EHI, the data supported targeting
intrapersonal factors by supplying ATs with the education
and self-efficacy to support implementation, interpersonal
components by establishing strong collaborative networks
for change, community and environmental factors by
optimizing school culture and community resources for
implementation, and policy aspects by establishing consis-
tent guidelines across all bodies. At the same time, it is
essential to continue longitudinal examinations of the
effects of and compliance with the NATA-IATF guidelines,
using such findings with previous results9,10 as baseline
measures that can be compared across time.

Athletic trainers should work to integrate themselves in
their communities and schools to establish stronger
relationships with athletes, parents, coaches, and adminis-
trators. Although strengthening relationships is not neces-
sarily an easy task, it is essential to success. Therefore, ATs
should interact to learn from one another’s experiences,
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communicate with their respective stakeholders, and take
the initiative regarding implementation tactics in their
schools. Targeted examples include bringing research, legal
support, or both to administrators to prove the need for a
particular policy; collaborating with administrators to
create accountability and enforcement mechanisms directed
at coaches; and educating athletes, parents, and coaches
about the AT’s role in sport safety in general, as well as in
each community.
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