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Context: Various consensus and position statements rec-
ommend a multifaceted approach when diagnosing a possible
concussion. The effectiveness of these materials depends
largely on their content being disseminated to educators and
to those in the clinical setting.

Objective: To identify the concussion management meth-
ods and guidelines currently taught in the athletic training
classroom and clinical settings and to track the dissemina-
tion of the Vienna guidelines throughout the educational
curriculum.

Design: A 17-question Internet survey.
Setting: A Web link was e-mailed to the program directors

and certified athletic trainers holding educational positions in
athletic training at 300 accredited programs in the United
States.

Patients or Other Participants: 513 program directors and
athletic trainers.

Main Outcome Measure(s): Survey questions addressed
education level, years of certification, employment setting,
concussion assessment and return-to-play guidelines used in
the clinical setting and the classroom, and clinical and teaching

preferences for existing position statements and concussion
grading systems. The Vienna guidelines’ ‘‘simple’’ and ‘‘com-
plex’’ definitions of concussions were provided with the return-
to-play stepwise approach.

Results: The National Athletic Trainers’ Association position
statement was the most widely used method of assessing,
managing (61%), and making return-to-play decisions (47%)
among participants. More than half of participants (66%) had
never heard of the Vienna guidelines. After reading the Vienna
guidelines’ definitions and return-to-play criteria, nearly three-
fourths of participants agreed with them. In addition, 68% said
that they would use them, and 84% reported that they would
teach them to students.

Conclusions: The majority of program directors and certified
athletic trainers used a multidimensional approach to assess
and manage a concussion. The National Athletic Trainers’
Association position statement and Vienna guidelines were
underused in both the classroom and clinical settings.

Key Words: mild traumatic brain injuries, Vienna guidelines,
grading scales, position statements

Key Points

N Most of the program directors and athletic trainers used a multifaceted approach to assessing and managing concussions.
N Even though the National Athletic Trainers’ Association position statement was the most frequently used reference for

assessing and managing concussion and making return-to-play decisions, both the position statement and the Vienna
guidelines were underused in the classroom and clinical settings.

T
he evaluation and management of sport-related
concussion continue to be controversial topics
among sports medicine professionals. Currently,

no consensus exists among researchers or clinicians with
respect to concussion definition, severity measurement,
diagnostic measures, or return-to-play criteria. In con-
trast with other athletic injuries, no simple test is
available for diagnosing a concussion. Therefore, con-
cussion evaluation and management should be consid-
ered a multifaceted protocol.1–5 Numerous consensus
and position statements have recommended the use of a
clinical examination, symptom checklist, postural stabil-
ity assessment, and neurocognitive testing.2–4,6 Further-
more, many consensus and position statements have
attempted to amalgamate current research on concussion
in an attempt to provide clarity and agreement between
research and practice.2–4 However, the utility of these
consensus and position statements largely depends on

the dissemination of this information to the clinical
setting and to those responsible for educating future
clinicians.

The classroom and clinical components of the athletic
training education program are structured around the
Competencies in Athletic Training7 (published by the
National Athletic Trainers’ Association [NATA] Educa-
tion Council) and the Role Delineation Study, 5th edition
(conducted and published by the Board of Certification).8

The Matrix for the Competencies, 4th edition (available for
purchase at http://www.nataec.org), includes the following
competency: ‘‘Define cerebral concussion, list the signs and
symptoms of concussions, identify the methods for
determining the neurocognitive status of a patient who
sustains a concussion and describe contemporary concepts
for the management and return-to-participation of a
patient who sustains a concussion.’’9 However, the NATA
Education Council did not recommend which concussion
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guidelines should be taught in the classroom and the
clinical setting. Therefore, it is up to each institution
to stay current with the most up-to-date concussion
guidelines.

Regardless of the position statement or consensus paper,
very few authors10,11 have specifically examined which
methods of assessing and managing concussion clinicians
use. Furthermore, several investigators10,11 have suggested
that athletic trainers (ATs) did not use one specific method
for evaluation and return-to-play criteria. Ferrara et al11

administered a 21-item survey at the 1999 NATA Annual
Meeting and Clinical Symposia to determine familiarity
with standardized methods of concussion assessment and
use of assessment tools and return-to-play guidelines. The
ATs most often reported using a clinical examination and
symptom checklist to evaluate a concussion and the
Colorado Medical Society (CMS),12 American Academy
of Neurology (AAN),13 and Cantu5 guidelines for grading
the concussion. Of note, the majority of participants agreed
that standardized methods of concussion assessment would
provide more information than a clinical examination
alone.

Notebaert and Guskiewicz10 surveyed 927 ATs about
their clinical practices for concussion assessment and
management. The ATs most often used the AAN13

guidelines, followed by the CMS12 and Cantu5 concussion
guidelines, for return to play. The majority of participants
reported using the clinical examination and symptom
checklist to assess a concussion. The researchers concluded
that only 3% of participants complied with the NATA
position statement. However, the statement2 was only
available to clinicians for approximately 1 year before the
study; therefore, a lack of dissemination may have
contributed to this low compliance rate.

A group of neurosurgeons, neurologists, neuropsychol-
ogists, and sports medicine physicians—all regarded as
experts in sport-related concussion—drafted a consensus
statement at the First International Symposium on
Concussion in Sport3 held in Vienna, Austria, in 2001.
The statement was revised at the Second International
Symposium on Concussion in Sport4 in Prague, Czech
Republic, in 2004. The major considerations and recom-
mendations made at these symposia consisted of replacing
the grading scales with a ‘‘simple’’ and ‘‘complex’’
classification rubric, revised return-to-play criteria, and
the endorsement of neurocognitive testing as the corner-
stone for concussion management.4 More specifically, a
simple concussion resolves within 7 to 10 days, can be
managed by a physician or AT, and does not require
formal neuropsychological testing.4 A complex concussion
includes more prolonged symptoms or neurocognitive
impairments and requires formal neuropsychological test-
ing; any athlete who has sustained multiple concussions is
automatically labeled as having a complex concussion.4

The NATA position statement2 suggested 3 approaches an
AT could use when evaluating an athlete with a concus-
sion: (1) grading the concussion at the time of injury based
upon a previously agreed grading scale (eg, Cantu,5

AAN11), (2) deferring grading the concussion until all
symptoms have resolved, or (3) not using a grading scale
and making determinations based on the athlete’s recovery.
The AT should decide an approach for managing
concussion before the season starts, and the approach

should be consistent regardless of the situation (eg, athlete,
sport, importance of competition).

The Prague guidelines3 did not endorse any return-to-
play guidelines but recommended a new stepwise protocol
for return to play. The Vienna return-to-play guidelines
were based on the Canadian Academy of Sports Medicine
Committee guidelines14 published in 2000. This protocol
begins with no activity or complete rest until the concussed
athlete is asymptomatic. Once asymptomatic, the athlete
performs light aerobic exercise with no resistance training.3

If the athlete continues to be asymptomatic, he or she
proceeds to the next stage. The remaining stages (eg, sport-
specific exercise, noncontact drills) must be completed
without symptoms returning over a 24-hour period.3 If
symptoms return, the athlete must revert to the preceding
stage until asymptomatic and then begin this stepwise
progression again.3 Once the athlete can complete non-
contact drills without experiencing symptoms, he or she
can begin full contact drills and return to game play with
medical clearance.3 The NATA position statement2 rec-
ommended a similar protocol for returning a concussed
athlete to participation. If the athlete is asymptomatic after
exertional maneuvers (eg, biking, push-ups, jogging),
progression to sport-specific skills is appropriate. Upon
completion of symptom-free sport-specific skills, neuro-
psychological and postural stability assessment is suggested
before the athlete returns to full contact participation. The
NATA position statement2 does not offer a time frame
between steps, which is a major difference from the Vienna
guidelines.3

The Concussion in Sport Group3 has been established to
consider the findings from research and practice in order to
make recommendations regarding the management of
sport-related concussion. The education and clinical
training of future practitioners should include these
guidelines. However, no researchers to date have examined
whether the dissemination of the Vienna guidelines3 has
taken place. Therefore, our purpose was 2-fold: to identify
current concussion management methods and guidelines
being taught in the classroom and clinical settings and to
investigate whether the Vienna guidelines3 were being
disseminated throughout the educational curriculum.

METHODS

Approval for the study and use of human participants
was granted by the university’s institutional review board.
By completing and returning the online survey, volunteers
provided implied consent. Approximately 300 accredited
program directors and 1200 ATs from all 300 accredited
programs were contacted via e-mail during the fall of 2007.
Our sample size did not include an equal number of staff
ATs and faculty ATs, because we wanted to survey all ATs
at each accredited institution. In addition, we did not
include equal numbers of participants from each institu-
tion, because some institutions employed 10 staff ATs,
whereas others employed only 1 or 2 staff ATs. We
obtained program directors’ e-mail addresses through the
Commission on Accreditation of Athletic Training Educa-
tion Web site and than obtained individual ATs’ e-mail
addresses by going to each institution’s Web site. Most of
the ATs’ e-mail addresses were available on the Depart-
ment of Intercollegiate Athletics Web site at each
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institution. The e-mail contained an overview and
explanation of the study and a hyperlink to the survey.
Three weeks after the initial e-mail, we sent a reminder e-
mail to all participants. SurveyMonkey.com (Menlo Park,
CA) was the host site for the survey, which took
approximately 10 minutes to complete. The survey was
a 17-item questionnaire adapted and modified from a 21-
item survey used by Ferrara et al.11 An expert panel of
program directors and ATs (n 5 8) developed the
questionnaire and also reviewed it for face and content
validity. The questionnaire was pilot tested on ATs,
resulting in a few modifications to survey questions. The
survey evaluated program directors and ATs’ clinical and
teaching practices in relation to sport-related concussions.
Our intent was not to differentiate between classroom and
clinical settings, because clinicians teach clinical skills to
athletic training students in the clinical setting. The survey
obtained demographic information pertaining to educa-
tion level, years of experience as an AT, employment
setting, and whether the participant graduated from an
internship or accredited program. The survey also
contained 5 questions pertaining to the assessment of a
concussion and return-to-play guidelines used in the
clinical setting and in the classroom. More specifically,
volunteers were asked to identify their usage of assess-
ment and management measures such as the Balance
Error Scoring System,15 Standardized Assessment of
Concussion,16 neuropsychological tests (computerized or
paper and pencil), and clinical examination. Participants
also were asked whether they used or taught the NATA
position statement2 or guidelines from the AAN,13

Cantu,5 Vienna,3 or CMS.12 Participants were then
presented with the definitions of simple and complex
concussions and return-to-play protocol from the Vienna
guidelines3 (Table 1). Participants were asked whether
they agree with the Vienna guidelines and whether they
would use or teach them.3 The NATA position statement
was published in 2004, and the Vienna guidelines3 were

published in 2002; therefore, respondents had 3 and 5
years, respectively, to familiarize themselves with the
concussion position statements. All responses were
returned to the survey Web site as anonymous data.
Participants were allowed to withdraw at any time
without penalty and were allowed to skip any questions.
Responses were downloaded to a Microsoft Excel (version
2007; Microsoft Corp, Redmond, WA) spreadsheet, and
descriptive statistics were calculated for each response. In
addition, a series of x2 analyses were conducted to
examine the relationships among level of education
(bachelor’s degree, master’s degree, or doctorate) and
years of experience (0 to 5, 6 to 10, 11 to 15, 16 to 20, or 21
or more years) and awareness, usage, and teaching of the
Vienna guidelines.3

RESULTS

A total of 513 participants completed the survey, for a
response rate of 34.2%. Participants had an average of 11.1
years of experience as an AT. Approximately half of the
volunteers had earned MS degrees (216/511[42.3%]); 17.2%
(88/511) earned PhD degrees, and 14.7% (75/511) had
earned MEd degrees. In addition, more than half of the
participant pool graduated from an accredited athletic
training education program (301/509 [59.1%]). The most
common employment position held by participants was
assistant athletic trainer (147/509 [28.9%]), followed by
program director (135/509 [26.5%]), head athletic trainer
(98/509 [19.3%]), faculty or staff position (52/509 [10.2%]),
clinical coordinator (41/509 [8.1%]), graduate assistant (32/
509 [6.3%]), and clinical instructor (4/509 [0.8%]). The
majority of volunteers were employed at the Division I
university level (240/509 [47.2%]), followed by Division III
(127/509 [25%]), Division II (99/509 [19.4%]), and other
(43/509 [8.4%]).

Participants reported using a variety of different
methods to assess a concussion (Table 2). To evaluate a
concussion, a higher percentage of participants used a
clinical examination (464/510 [91%]) than a symptom
checklist (399/510 [78.2%]), concussion grading scale
(282/510 [55.3%]), Standard Assessment of Concussion14

(277/510 [54.3%]), or neuropsychological computer test
(170/510 [33.3%]). Return-to-play decisions were made
using a clinical examination (472/509[92.7%]) and physi-
cian recommendation (454/509 [89.2%]; Table 3). Three-
quarters of participants also used return-to-play guidelines
(373/509 [73.3%]) and a symptom checklist (368/509
[72.3%]) for return-to-play decisions.

Table 1. ‘‘Simple’’ and ‘‘Complex’’ Concussion Definitions3 and
Return-to-Play Stepwise Process4

Simple concussion

Symptoms and effects resolve within 7 to 10 d

Can be managed by an athletic trainer or physician

Complex concussion

Persistent symptoms without exertion lasting for more than 10 d

Prolonged loss of consciousness (.1 min)

History of multiple concussions

Neuropsychological testing and referral to a neuropsychologist or

neurologist recommended

Stepwise return to play3,a

1. No activity, complete rest; once asymptomatic, proceed to step 2

2. Light aerobic exercise (eg, walking or stationary bicycle), no

resistance training

3. Sport-specific exercise (eg, skating in hockey, running in soccer),

progressive addition of resistance training at steps 3 and 4

4. Noncontact drills

5. Full contact after medical clearance

6. Game play

a If the athlete experiences a relapse of symptoms, he or she should

revert to the most recent asymptomatic step and wait 24 hours until

progressing again.

Table 2. Methods Used to Assess Concussion

Method na Percentage

Clinical examination 464 91.0

Symptom checklist 399 78.2

Concussion graded scale 282 55.3

Standard Assessment of Concussion 277 54.3

Neuropsychological computerized test 170 33.3

Balance Error Scoring System 145 28.4

Neuropsychological paper-and-pencil test 48 9.4

Other 33 6.5

a Participants were asked to check all that applied.
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The NATA position statement2 was taught 80% of the
time in the classroom or clinical setting (or both), followed
by the Cantu5 (299/489 [61.1%]), CMS12 (253/489 [51.7%]),
and AAN13 (203/489 [41.5%]) guidelines (Table 4). A total
of 61% of the participants surveyed used the NATA
position statement2 (296/484 [61.2%]) for concussion
guidelines in the clinical setting. This was followed by the
Cantu5 (137/484 [28.3%]), CMS12 (126/484 [26.0%]), and
AAN13 (118/484 [24.4%]) guidelines. The Vienna guide-
lines3 were used only 12.2% (59/484) of the time. For
decisions regarding return to play, almost half the
participants used the NATA position statement2 (219/467
[46.9%]), and only 10.9% used the Vienna guidelines3

(Table 4). Approximately two-thirds of those surveyed
(336/506 [66.4%]) had never heard of the Vienna guide-
lines3 for concussion management, and the majority (431/
502 [85.9%]) did not use them. Moreover, only a small
percentage of the participants (76/496 [15.3%]) taught the
Vienna Guidelines.3 After participants were presented with
the Vienna guidelines’3 definitions of simple and complex
concussions and return-to-play stepwise process, 73.3%
(357/487) agreed with them, 68.4% (331/484) stated they
would use them, and 84% (404/481) stated they would now
teach them.3

Relationships between participants’ level of education
and willingness to use the Vienna guidelines3 were noted
(x2

2 5 11.09, P 5 .004). No relationship was seen between
participants’ level of education and awareness (x2

2 5 2.69,
P 5 .26) and teaching (x2

2 5 4.06, P 5 .13) of the Vienna
guidelines3 (Table 5) or between years of experience and
awareness (x2

4 5 3.41, P 5 .49), usage (x2
4 5 5.46, P 5

.24), and teaching (x2
4 5 3.89, P 5 .42) of the Vienna

guidelines.3

DISCUSSION

The purpose of the present study was to identify
concussion management methods and guidelines currently
taught in the classroom and clinical settings. More
specifically, we focused on the dissemination of the Vienna
guidelines3 to the educational curriculum. Increased
awareness and knowledge of new concussion assessment
methods and tools has improved the identification and
management of concussion in the clinical setting. Although
concussion experts disagree on a standardized assessment
of and management method for concussion, they do agree
that a symptomatic athlete should not be allowed to return
to participation.2–4

The Vienna guidelines3 were published in 2002; however,
only 12% of participants in this study reported using them.
This finding may be overestimated, because we did not
delineate between researchers and clinicians. Some partic-
ipants may have been in positions that require them to
conduct research, and those who work in a scholarly
setting are more likely to stay abreast of the current
literature. Nonetheless, the low response rate could
represent either a lack of knowledge or lack of agreement
about the Vienna guidelines.3 The former seems to be a
more plausible explanation for this finding, because more
than 68% of participants indicated after reading a
description that they agreed with or would use the Vienna
guidelines. Therefore, the information in the Vienna
guidelines may not have been effectively disseminated,
and practitioners and clinicians may not be aware of the
current literature on sport-related concussion.

The use of the Vienna guidelines3 as a return-to-play
guide (12.2%) paralleled the extent to which the guidelines
were taught (15.3% instruction, 12.2% clinical instruction).
At the outset of the study, two-thirds of ATs surveyed had
never heard of the Vienna guidelines. However, once
participants read a description of them, 68% and 84%
reported that they would use and teach them, respectively.
This pretest to posttest shift from 15% to 84% is further
evidence that education about the Vienna guidelines is a
key concern. One could hypothesize that use of the
guidelines would increase as more ATs are educated about
them during their athletic training education programs or
through continuing education programs sponsored by the
NATA. As researchers and educators, we need to better
disseminate this information to clinicians and instructors,
so they can incorporate it in the academic curriculum.

We also identified the use of neuropsychological testing
for managing concussion. More specifically, one-third
(33.4%) of participants reported using a computerized
neuropsychological test battery, which is twice the number

Table 4. Guidelines and Grading Scales Participants Taught and Used

Guideline

Taught in Clinical or

Classroom Setting, No. (%)

Used in Clinical

Setting, No. (%)

Used Return-to-Play

Guideline, No. (%)

National Athletic Trainers’ Association position statement2 392 (80.2) 296 (61.2) 219 (46.9)

Cantu5 299 (61.1) 137 (28.3) 54 (11.6)

Colorado Medical Society12 253 (51.7) 126 (26.0) 49 (10.5)

American Academy of Neurology13 203 (41.5) 11.8 (24.4) 65 (13.9)

Torg17 89 (18.2) 26 (5.4) 10 (2.1)

University of North Carolina17 82 (16.8) 34 (7.0) 19 (4.1)

Vienna3 76 (15.3) 59 (12.2) 51 (10.9)

Other 40 (8.2) 56 (11.6)

Table 3. Methods Used for Return-to-Play Decisions
After Concussion

Method na Percentage

Clinical examination 472 92.7

Physician recommendation 454 89.7

Return-to-play guidelines 373 73.3

Symptom checklist 368 72.3

Standard Assessment of Concussion 224 44.0

Player self-report 223 43.8

Concussion graded scale 208 40.9

Neuropsychological computerized test 170 33.4

Balance Error Scoring System 117 23.0

Head computerized tomography or magnetic

resonance imaging 84 16.5

Neuropsychological paper-and-pencil test 38 7.5

Other 30 5.9

a Participants were asked to check all that applied.
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Notebaert and Guskiewicz10 noted. This finding highlights
the increasing popularity of neuropsychological testing
among sports medicine practitioners. Another possible
explanation for this finding is that we sampled only
university ATs, whereas Notebaert and Guskiewicz10

conducted a random sample of ATs. In our study, the
use of the Vienna guidelines was correlated with level of
education; a similar relationship may exist with use of a
neuropsychological test battery. The Vienna guidelines
referred to neuropsychological testing as the cornerstone of
concussion management.3 Furthermore, all consensus and
position statements over the past 5 years have advocated
the use of neuropsychological testing for concussion
management.2–4

Our study is not without certain limitations inherent to
survey research. This survey had a 34% response rate. One
possible explanation for this low response rate may be that
some program directors at accredited universities did not
have clinical responsibilities. Therefore, these individuals
may have chosen not to participate in this study because
they had not been clinically active for numerous years. We
have no way of knowing whether the 66% of invited ATs
who elected not to participate were similar to or much
different from the ATs who did participate. Another
limitation was the exclusive use of accredited institutions.
We selected accredited institutions because ATs educate
athletic training students on the assessment and manage-
ment of concussions at these facilities. However, limiting
the population in this manner may have a negative effect
on the external validity (generalizability) of this study.

Given the availability of numerous concussion methods
and tools and increased awareness of concussion in both
the media and publications, we would hope ATs are now in
a better position to assess and manage concussions. Our
findings indicate that the NATA position statement2 and
Vienna guidelines3 may be underused in both the classroom
and clinical settings. The athletic training education
curriculum should focus more on teaching new assessment

methods and management protocols that encompass a
multidimensional approach, as noted in several consensus
papers.2,3 These findings support the need for the
Commission on Accreditation of Athletic Training Educa-
tion to reevaluate relevant competencies that should be
taught in the athletic training curriculum, including those
regarding sport-related concussion.
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Table 5. Relationships Among Participants’ Level of Education,
Years of Experience, and Awareness, Usage, and Teaching of the
Vienna Guidelines3

Educational Level

Years of

Experience

x2 P x2 P

Before reading Vienna guidelines

Awareness 3.01 .22 1.06 .81

Usage 2.07 .36 3.99 .41

Teaching 3.09 .21 5.41 .25

After reading Vienna guidelines

Awareness 2.69 .26 3.41 .49

Usage 11.09 .004a 5.46 .24

Teaching 4.06 .131 3.89 .42

a P # .05.
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