Journal of Athletic Training 2001,36(2):145-149
© by the National Athletic Trainers' Association, Inc
www.journal of athletictraining.org

A Survey of Practice Patterns in
Concussion Assessment and Management

Michael S. Ferrara*; Michael McCreat; Connie L. Peterson*;

Kevin M. Guskiewiczt

*NovaCare Athletic Training Research and Education Laboratory, University of Georgia, Athens, GA; TWaukesha
Memorial Hospital, Waukesha, WI, and Medical College of Wisconsin, Milwaukee, WI; £Sports Medicine Research
Laboratory, University of North Carolina at Chapel Hill, Chapel Hill, NC

Michael S. Ferrara, PhD, ATC; Michael McCrea, PhD,; Connie L. Peterson, MS, ATC; and Kevin M. Guskiewicz, PhD, ATC,
contributed to conception and design, acquisition and analysis and interpretation of the data; and drafting, critical revision, and

final approval of the article.

Address correspondence to Michael S. Ferrara, PhD, ATC, Department of Exercise Science, University of Georgia, 300 River
Road, Athens, GA 30602-6554. Address e-mail to mferrara@coe.uga.edu.

Objectives: To identify methods used by athletic trainers to
assess concussions and the use of that information to assist in
return-to-play decisions and to determine athletic trainers’ fa-
miliarity with new standardized methods of concussion assess-
ment.

Design and Setting: A 21-item questionnaire was distributed
to attendees of a minicourse at the 1999 National Athletic Train-
ers’ Association Annual Meeting and Clinical Symposia entitled
“Use of Standardized Assessment of Concussion (SAC) in the
Immediate Sideline Evaluation of Injured Athletes.”

Subjects: A total of 339 valid surveys were returned by the
attendees of the minicourse.

Measurements: We used frequency analysis and descriptive
statistics.

Results: Clinical examination (33%) and a symptom checklist
(15.3%) were the most common evaluative tools used to assess

concussions. The Colorado Guidelines (28%) were used more
than other concussion management guidelines. Athletic trainers
(34%) and team physicians (40%) were primarily responsible
for making decisions regarding return to play. A large number
of respondents (83.5%) believed that the use of a standardized
method of concussion assessment provided more information
than routine clinical and physical examination alone.

Conclusions: Athletic trainers are using a variety of clinical
tools to evaluate concussions in athletes. Clinical evaluation and
collaboration with physicians still appear to be the primary meth-
ods used for return-to-play decisions. However, athletic trainers
are beginning to use standardized methods of concussion to
evaluate these injuries and to assist them in assessing the se-
verity of injury and deciding when it is safe to return to play.
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injury common to most contact and collision sports,

only recently has the topic garnered increased interest
from clinicians, researchers, the media, and sport-governing
bodies. This shift is perhaps most clearly illustrated by the
volume of research publications, continuing education work-
shops, and features by the print and electronic media on con-
cussion in athletes relative to 10 years ago. The public health
concern about concussion in sports has also resulted in more
research grant funding available to study the assessment and
management of concussion in sports. Currently, researchersin
several major, large-scale studies are exploring these issues at
the high school, collegiate, and professional levels, both in the
United States and internationally.

Numerous individual s and organizations have published rec-
ommendations or guidelines for the management of concus-
sion in sports.13 Although investigators in several ongoing
studies are attempting to identify factors that predict outcome
and clarify the length of time necessary for adequate recovery
after injury, current guidelines are based on consensus opinion
of physicians and hedlth care practitioners in the absence of
empirical data. Some question exists about the level of con-

A Ithough cerebral concussion has historically been an

sensus within the sports medicine community regarding certain
aspects of different guidelines (eg, injury classification criteria,
required time to withhold from competition after injury, etc).
Past surveys* suggest that most athletic trainers do not adhere
to any specific concussion classification system or return-to-
play guidelines in the clinical decision-making process.

In 1994, the National Athletic Trainers’ Association
(NATA) Research and Education Foundation sponsored a
summit on mild brain injury in sports. Since the summit, sev-
eral advancements have been made in the assessment of con-
cussion in athletes. Published studies®® have highlighted the
value of immediate, sideline, standardized mental statustesting
after concussion to clarify the acute neurocognitive effects of
injury and to establish an index of severity for tracking re-
covery. Researchers™!! have also discovered the importance
of assessing subtle deficitsin balance and postural stability that
may indicate concussion. The aim of standardized cognitive
status and postural stability testing on the sidelineimmediately
after injury is to reduce the amount of guesswork often en-
countered by sports medicine clinicians in assessing concus-
sion during the acute stage. Studies'?16 have also demonstrat-
ed the benefits of using more extensive neuropsychological
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Table 1. Athletic Trainer Distribution by Setting and Experience

No. of
No. of Athletic Average Experience
Clinical Setting Subjects Trainers Mean = SD
Professional 18 16 10.9 = 6.2
College 131 118 88 7.0
High school 109 107 6.5+ 49
Clinic 81 79 7.3 *6.2

Table 2. Number of Concussion Evaluations per Year by Setting

No. Profes- High
Evaluat- sional College  School Clinic Total No.
ed (n=18) (n =126) (n = 105) (n = 78) (%)
0-3 6 28 21 21 76 (23.2)
3-5 4 33 27 25 89 (27.2)
5-10 7 42 34 23 106 (32.4)
=10 1 23 23 9 56 (17.1)

testing to clarify the persistent effects of concussion, track re-
covery, and make more informed decisions regarding return
to play after injury. Aside from the obvious advantages of
more accurate assessment methods, some researchers have ex-
pressed concerns about the potential misuse of these methods
to return a player to competition earlier than what is deemed
to be “‘safe’” according to current practice standards.

The impact of recent research developments, continuing ed-
ucation offerings, media coverage, and various injury man-
agement policies on the attitudes and practice standards held
by athletic trainers with respect to sports concussion is not
clear. The purpose of our study was to clarify the methods
used to assess concussions and the use of that information for
making return-to-play decisions by athletic health care provid-
ers. This survey was also designed to determine athletic train-
ers’ familiarity with and use of standardized methods of con-
cussion assessment, including the Balance Error Scoring
System (BESS), Standardized Assessment of Concussion
(SAC), and neuropsychological testing.

METHODS

Instrument

A 21-item questionnaire was developed for the purpose of
identifying athletic trainers’ use of various concussion evalu-
ation tools and to determine if patterns of use vary across
practice settings. A panel of athletic trainers and neuropsy-
chologists, considered experts in the current trends of concus-
sion assessment and management, constructed the question-

Table 3. Primary Grading Systems Used for Concussion by Setting*

naire and reviewed it for completeness. The questionnaire
consisted of 5 demographic questions to ascertain level of ed-
ucation, certification status, employment position and setting,
and sports for which the athletic trainer provided clinical cov-
erage. Concussion-related questions addressed the number of
concussions evaluated per year, methods used to assess and
grade concussions, and how these methods affect return-to-
play decision making by the sports medicine staff.

Subjects

The questionnaire was distributed to approximately 900 at-
tendees of a minicourse at the 1999 NATA Annual Meseting
and Clinical Symposia entitled *‘Use of the Standardized As-
sessment of Concussion (SAC) in the Immediate Sideline
Evaluation of Injured Athletes.” Attendees were given a ques-
tionnaire on arrival at the seminar and asked to complete the
guestionnaire before the lecture. A total of 403 completed sur-
veys were voluntarily returned at the end of the session. For
ease of comparison, completed surveys were then grouped ac-
cording to setting of primary clinical responsibility. Surveys
on which respondents failed to select a single answer to the
guestion concerning setting of clinical responsibility were con-
sidered invalid, resulting in a fina sample of 339 subjects.
Table 1 describes this sample, grouped by clinical setting ac-
cording to certification status and years of experience. Varia-
tions on sample size throughout the study occurred because
not al respondents answered all questions on the survey. We
used basic descriptive statistics to describe the population and
clinical practice parameters. Analysis of variance was used to
determine significant differences between number of concus-
sions evaluated per year by clinical setting.

RESULTS

Table 2 presents a frequency distribution of the average
number of concussions per year evaluated by athletic trainers
in their respective employment settings. The mean (=SD)
number of concussions evaluated per year was 7.04 (*=5.0).
Analysis of variance revealed no significant differencesin the
number of concussions evaluated per year by clinical setting
(F31323 = 1374, P = 25)

More respondents reported using the Colorado Guidelines
(28%) than the American Academy of Neurology, Cantu, or
other specific set of injury management guidelines (Table 3).
More than 18% of the total respondents reported currently not
using any type of concussion grading scale or return-to-play
guidelines, whereas only a small percentage (2.6%) reported
using more than a single set of guidelines. Further analysis by
sport revedled that a relatively high percentage of athletic
trainers did not report using grading scales in contact sports

Professional College High School Clinic
Grading Scale (n = 16) (n = 122) (n = 94) (n =73) Total
American Academy of Neurology 2 (12.5) 16 (13) 12 (13) 10 (14) 40 (13.1)
Cantu 3 (19) 17 (14) 20 (21) 19 (26) 59 (19.3)
Colorado 4 (25) 43 (35) 23 (24) 17 (23) 87 (28.0)
Other 2 (12.5) 23 (19) 22 (23) 8 (11) 55 (18.0)
Multiple 0 (0) 4 (3) 4 (4) 0 (0) 8 (2.6)
None 5 (31) 19 (16) 13 (14) 19 (26) 56 (18.4)

*Data are number (percentage).
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Table 4. Evaluative Tools Used in the Assessment of Concussion

Professional College High School Clinic

Evaluative Tool (n = 18) (n = 131) (n = 109) (n = 80) Total No. (%)
Clinical examination 9 103 71 55 238 (33.0)
Balance Error Scoring System 2 11 15 8 36 (5.0)
Standardized Assessment of Concussion 2 29 24 21 76 (10.6)
Symptom checklist 13 94 91 57 255 (35.7)
Neuropsychological testing 6 38 41 24 109 (15.3)
Table 5. Principal Evaluative Tools Used in the Return-to-Play Decision After Concussion

Professional College High School Clinic

Evaluative Tool (n = 15) (n = 126) (n = 98) (n = 73) Total No. (%)
Physician recommendation 4 39 33 13 89 (28.5)
Clinical examination 3 28 22 22 75 (24.0)
Return-to-play guidelines 1 24 20 13 58 (18.6)
Symptom checklist 2 19 14 15 50 (16.0)
Standardized Assessment of Concussion 0 4 4 3 11 (3.5)
Player self-report 2 4 0 2 8 (2.6)
Neuropsychological testing 1 2 2 1 6 (1.9
Other 2 6 3 4 15 (4.8)

such as football (n = 44, or 16.4%), ice hockey (n = 10, or
17.2%), wrestling (n = 25, or 14.3%), lacrosse (n = 42, or
16.3%), and men’s soccer (n = 39, or 17.0%).

Clinical examination (n = 238, or 33%) and a symptom
checklist (n = 255, or 15.3%) were the most common eval-
uative tools used to assess concussion (Table 4). A significant
number of respondents also reported using various standard-
ized assessment methods, including SAC (10.6%), BESS
(5%), and neuropsychological testing (15.3%). Twenty-five
percent of the athletic trainers surveyed had access to a neu-
ropsychologist for consultation after concussion, and, of those
who had access, 40% routinely referred their athletes to these
professionals for further evaluation. A large number of re-
spondents (86.2%) believed that athletic trainers should be
trained to administer neuropsychological tests to assess con-
cussion.

Athletic trainers (34%) and team physicians (40%) were pri-
marily responsible for clinical decision making regarding re-
turn to play after concussion. In contrast, very few respondents
indicated that decisions are primarily made by outside physi-
cians (12%), coaches (2%), players (<1%), or parents (<1%).
Respondents reported relying most frequently on physician
recommendations (27.6%), clinical examination findings
(23.3%), return-to-play guidelines (18%), and symptom check-
lists (15%) when making decisions about return to play after
injury (Table 5). Fewer than 5% of the respondents reported
using any single form of standardized assessment as the stand-
alone method relied on most in making decisions regarding
return to play after concussion.

A large number of respondents (84%) believed that stan-
dardized methods of concussion assessment (SMCA) provide
more information than a routine clinical or physical exami-
nation alone. Forty-seven percent of the sample believed that
this information would likely result in a player's being with-
held longer from competition after injury, whereas only 21%
thought that a player might return to play sooner based on this
information. Most respondents (97%) indicated that they
would not return an athlete to play when results from an
SMCA were normal, but the clinical examination results were

Table 6. Clinical Assessment and Standardized Methods of
Concussion Assessment (SMCA) in Return-to-Play Decisions

Return-to-Play Decision

Clinical Findings Yes No
The clinical examination results are abnormal, 11 316
but the SMCA results are normal.
The clinical examination results are normal, 4 326

but the SMCA results are abnormal.
The athlete demonstrates postconcussion 44
symptoms, but the SMCA results are normal.

282

abnormal. Nearly all respondents (99%) said they would not
return an athlete still experiencing postconcussion symptoms
(Table 6). Eighty-six percent of respondents indicated that they
would not allow the athlete to return to play when the clinical
examination results were normal, but the results of standard-
ized assessment measures were abnormal. Twenty-four percent
of the athletic trainers thought that the information from stan-
dardized methods of concussion assessment could potentially
be misused to allow a player to return to competition earlier
than what would be deemed *‘ safe’” after concussion.

Of the small percentage (17%) of athletic trainers who cur-
rently use the SMCA in the initial assessment of concussion,
most (86%) believed the instrument provides a more accurate
assessment than routine clinical examination alone. Sixty-three
percent of this subsample indicated that they were more likely
to withhold a player from return to competition as a function
of using the SMCA information, whereas 30% said the results
would have no effect on their return-to-play decision.

DISCUSSION

This survey was designed to clarify the current trends in
clinical practice by athletic trainers in the assessment and man-
agement of sport-related concussion. The collective responses
represent the opinions and practice patterns reported by a rel-
atively large sample of certified athletic trainers and other
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health care providers responsible for coverage in a variety of
male and female sports. These data certainly substantiate the
notion that athletic trainers routinely encounter concussion in
the care of their athletes during a sport season. On average,
our sample reported being responsible for evaluating and man-
aging more than 7 concussions per year across a wide range
of sports with and without recognized risk of head injury.

Athletic trainers and team physicians were most often di-
rectly responsible for decisions regarding an athlete’'s readiness
to return to play after concussion. Coaches, players, and par-
ents are seldom primarily responsible for return-to-play deci-
sions. Although routine clinical examination and input from
an attending physician remain the primary sources of infor-
mation used to make decisions about return to play after con-
cussion, the specific criteria on which decisions are based re-
main less clear. More clinicians appear to be using a
multidimensional approach to concussion assessment and
management, which incorporates clinical examination find-
ings, concussion grading scale criteria, symptom checklist in-
formation, return-to-play guidelines, standardized tests, and
neuroimaging studies.

It can safely be said that more athletic trainers are looking
to standardized cognitive assessment, postural stability testing,
and formal neuropsychological testing to guide their clinical
decision making compared with several years ago. Our results
indicate that a small but increasing number of athletic trainers
currently use SMCA and that most (86%) believe these mea-
sures significantly improve the accuracy of their evaluation. A
promising finding is that athletic trainers are receptive to the
use of standardized assessment methods, despite also reporting
that results from these measures may actually cause a player
to be withheld longer from competition after concussion than
if they were not used. Although athletic trainers are beginning
to recognize the value of standardized methods of assessment,
it is vital that they understand the importance of obtaining
baseline measurements with which postinjury comparisons can
be made. Although time consuming, the process can be made
more manageable when it is incorporated into preseason phys-
ical examinations and screenings.

We found no current consensus for any single preferred con-
cussion grading scale and set of return-to-play guidelines
among athletic trainers. More respondents reported using the
Colorado Guidelines than the Academy of Neurology guide-
lines, the Cantu guidelines, or any other system. Nearly 20%
of respondents indicated that they are not currently using any
specific concussion grading scale or return-to-play guidelines.
Most agree that it is not critical that all clinicians adhere to
the same specific set of classification criteria but rather that
each sports medicine staff have a systematic means of con-
cussion assessment and management to avoid making *‘ on-the-
fly’” decisions that could result in undue risks. The current
survey results are favorable in the sense that more athletic
trainers appear to be using some form of systematic injury
management recommendations than was the case several years
ago. Clinicians should recognize that most concussion grading
scales depend on amnesia and |oss of consciousness, yet avery
small percentage of concussions result in either of these 2
symptoms.# Some of the grading scales have been criticized
for placing too much emphasis on loss of consciousness while
neglecting other symptoms. Future research is necessary to
provide clinicians with an empirical basis on which to make
the classification of injury severity and decisions regarding an
athlete’s readiness to safely return to competition after con-

cussion. Thus, it is important to use a combination of overall
symptom severity, a standardized assessment method, and an
acceptable concussion grading scale when classifying injury.

A common theme in the recent literature on sports concus-
sion is that any abnormalities reported or exhibited by the
player after a suspected concussion require close attention by
the responsible health care provider. All concussions are not
created equal, and these injuries may manifest differently in
individuals. Our results illustrate that athletic trainers recog-
nize the importance of weighing all clinical information when
assessing the injured athlete after concussion. Most would not
return a player to competition if any findings from routine
clinical examination, standardized assessment methods, or
symptom screening were considered abnormal. The current
data suggest that athletic trainers consider results from stan-
dardized sideline assessment methods (eg, SAC, BESS) and
neuropsychological testing to be valuable but continue to place
more emphasis on their own clinical examination and the
symptoms reported by the player.

Our findings also suggest an increased frequency of collab-
oration between certified athletic trainers and neuropsycholo-
gistsin the assessment of sport-related concussion. Onein every
4 athletic trainers surveyed has access to a heuropsychologist
for consultation, and 40% of those with access routinely refer
injured players for testing and consultation after injury. Al-
though athletic trainers incorporate neuropsychological test
findings into their return-to-play decision making, seldom are
these results the primary criteria considered.

Most respondents believe that standardized methods provide
more information clinicaly than routine examination alone,
yet a quarter of respondents expressed concern about the po-
tential misuse of information from standardized assessment
methods, including the danger of returning a player to com-
petition too soon. A high percentage of athletic trainers already
using these methods reported an improvement in the accuracy
of their sideline assessment and indicated that they are now
more likely to withhold a player even longer based on the
information yielded by these measures.

Several issues related to neuropsychological testing in con-
cussion assessment require attention in the near future, includ-
ing the use of lengthy test batteries that are not practical in
the sports medicine setting, the interest by athletic trainersin
being trained to administer neuropsychological tests to assess
concussion, and the acquisition of parental consent to perform
neuropsychological assessments of high school athletes. Pro-
fessionals from the fields of neuropsychology and athletic
training need to jointly address these issues to develop solu-
tions that meet the clinical demands of the sports medicine
community and uphold the professional testing standards re-
quired of neuropsychologists.

In summary, recent research publications, continuing edu-
cation efforts, and increased attention to sports-related con-
cussion appear to have had a small but significant impact on
the clinical practice of athletic trainers in the assessment and
management of concussion. Clinical judgment and collabora-
tion with an attending physician continue to drive clinical de-
cision making on return to play after injury, but the inclusion
of standardized assessment methods appears to be making in-
creasing contributions to these decisions. Also, no consensus
yet exists on specific guidelines for injury classification and
return-to-play recommendations. Some time is likely to pass
before clinical research findings are galvanized into standards
of clinical practice and embraced by the larger sports medicine
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community. Further research and education are necessary to
demonstrate the potential value of innovative methods in im-
proving the accuracy of concussion assessment, tracking post-
injury recovery, and making more informed decisions regard-
ing safe return to play.
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