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Context: Anecdotal and qualitative evidence has suggested
that some clinicians face pressure from coaches and other
personnel in the athletic environment to prematurely return
athletes to participation after a concussion. This type of pressure
potentially can result in compromised patient care.

Objective: To quantify the extent to which clinicians in the
collegiate sports medicine environment experience pressure
when caring for concussed athletes and whether this pressure
varies by the supervisory structure of the institution’s sports
medicine department, the clinician’s sex, and other factors.

Design: Cross-sectional study.
Setting: Web-based survey of National College Athletic

Association member institutions.
Patients or Other Participants: A total of 789 athletic

trainers and 111 team physicians from 530 institutions.
Main Outcome Measure(s): We asked participants whether

they had experienced pressure from 3 stakeholder populations
(other clinicians, coaches, athletes) to prematurely return
athletes to participation after a concussion. Modifying variables
that we assessed were the position (athletic trainer, physician)
and sex of the clinicians, the supervisory structure of their

institutions’ sports medicine departments, and the division of
competition in which their institutions participate.

Results: We observed that 64.4% (n ¼ 580) of responding
clinicians reported having experienced pressure from athletes
to prematurely clear them to return to participation after a
concussion, and 53.7% (n¼ 483) reported having experienced
this pressure from coaches. Only 6.6% (n ¼ 59) reported
having experienced pressure from other clinicians to prema-
turely clear an athlete to return to participation after a
concussion. Clinicians reported greater pressure from coaches
when their departments were under the supervisory purview of
the athletic department rather than a medical institution.
Female clinicians reported greater pressure from coaches
than male clinicians did.

Conclusions: Most clinicians reported experiencing pres-
sure to prematurely return athletes to participation after a
concussion. Identifying factors that are associated with variabil-
ity in pressure on clinicians during concussion recovery can
inform potential future strategies to reduce these pressures.

Key Words: conflict of interest, organizational structure,
sex, college

Key Points

� More than half of sports medicine clinicians had experienced pressure from coaches and athletes to return athletes
to participation prematurely after a concussion.

� Clinicians experienced greater pressure from coaches at schools where the sports medicine department reported to
the athletic department than at schools where the sports medicine department reported to an independent medical
institution.

� Female clinicians experienced greater pressure from coaches than male clinicians experienced.
� More research is needed to determine how pressure affects clinical practice and whether pressure on clinicians

affects return-to-participation decisions.

A
ddressing the health burden of mild traumatic brain
injury from sport is increasingly considered a public
health priority.1 More than 450 000 college students

participate in organized interscholastic sports each year.2,3

Among collegiate athletes in contact and collision sports,
Daneshvar et al4 estimated that 43 concussions are sustained
per 100 000 athlete-exposures to a game or practice, which is

nearly twice the rate of diagnosed concussions sustained by
high school athletes competing in the same sports. This
estimate likely understates the true incidence of concussions
because many are undiagnosed.5–8 Recent evidence9–14 has
suggested that repeated concussive and subconcussive brain
trauma can lead to neurologic problems later in life,
including changes in cognition and behavior.
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Conflict of interest in the care of concussed athletes is a
topic of growing ethical discourse.15–19 Writing for the
Chronicle of Higher Education about US collegiate sport,
Wolverton20 painted a picture of colleges fraught with
pressure on physicians and athletic trainers (ATs) from
coaches and athletic administrators. A total of 101
clinicians who provide patient care for football teams in
the National Collegiate Athletic Association (NCAA)
Division I Football Bowl Subdivision participated in the
non–peer-reviewed study, and more than half reported that
they had ‘‘felt pressure from football coaches to return
concussed players to action before they were medically
ready.’’20 Some of this pressure was attributed to conflicts
of interest inherent in the organizational structure and
incentives of sports medicine departments. In some
instances, ATs reported directly to head football coaches.20

Even in substantially lower-stakes youth sports, Bramley et
al21 reported that a sample of hockey coaches indicated they
would be more likely to allow an athlete who had sustained
a concussion to continue participating if the game was
considered important, such as for a championship. Conse-
quently, clinicians in collegiate sports medicine depart-
ments may find themselves in a challenging situation:
having ethical responsibilities to provide appropriate
medical care to their patients while facing perceived or
real pressure from their employers to return athletes to
participation.15–19,22 In a survey of sports medicine
physicians in New Zealand, Anderson and Gerrard23

observed that whereas all respondents expressed a sense
of responsibility to their athlete patients, 72% also believed
they had a responsibility to the team coach, and 55%
believed they had a responsibility to team management.

The National Athletic Trainers’ Association recently
released a consensus statement detailing best practices for
sports medicine management in secondary schools and
colleges, including the advantages and disadvantages of
different models of supervisory relationships in sports
medicine.24 Supervisory models in which ATs or team
physicians are employed by athletic departments are
described as having the potential for conflict of interest in
the medical care provided to athletes. Pecci and Laursen25

and Laursen26 have advocated for sports medicine depart-
ments to be nested within medical units, such as university
health centers, rather than athletic departments. They
suggested that this organizational structure would reduce
real and perceived conflicts of interest in the care of athletes
and would have additional benefits, such as easier access to
other health care providers and more centralized oversight
of medical care.25,26 Whereas these arguments are intuitive,
no researchers have conducted an empirical evaluation of
whether supervisory structure is systematically associated
with different types of pressure on clinicians regarding the
care of collegiate athletes who have sustained concussions.

Another potentially important variable that could modify
the pressure that clinicians experience is their sex.
Approximately half of all ATs are women, but women
represent only about one-quarter of full-time staff ATs and
only 1 in 8 head ATs in collegiate sports medicine
departments.27–30 Some investigators31 have suggested that
male and female ATs may have different experiences
interacting with coaches and other ATs in the collegiate
athletic environment. Mazerolle et al31 conducted qualita-
tive interviews with 14 female NCAA Division I ATs and

described how they ‘‘often encountered gender discrimina-
tion when working with a team sport coached by a man.’’
They described a perception that coaches view female ATs
as ‘‘more sympathetic and less pragmatic’’ than male ATs
and that this judgment undermines the coaches’ confidence
in the care they provide athletes. This differential perception
is reinforced by 2 surveys32,33 in which male collegiate
athletes reported being more comfortable receiving care
from male ATs. Stereotypical judgments about women in
the workplace tend to be strongest when women are an
underrepresented minority, as is the case with female ATs in
collegiate sports environments, and can inform the control
strategies of individuals in positions of power.34 Quantifying
the extent to which pressure is experienced in the care of
concussed athletes and whether it is modified by clinician
characteristics such as sex are important steps in under-
standing whether institution-level intervention is needed.

Therefore, the purpose of our study was to obtain
empirical evidence about whether clinicians who provide
care to US collegiate sports teams experienced pressure to
prematurely clear athletes for participation after a concus-
sion. We hypothesized that clinicians in sports medicine
departments reporting to the athletic department would
experience greater pressure from coaches and athletes than
clinicians in departments reporting to medical institutions
and that female clinicians would experience greater
pressure from coaches and athletes than male clinicians
would experience.

METHODS

Procedures

In September 2013, clinicians from all 1066 NCAA
member institutions competing in Division I, II, or III were
contacted using an e-mail distribution service provided by
the NCAA’s Sports Science Institute as part of a broader
study of collegiate concussion-management practices.35

The 2935 sports medicine personnel who received the
initial e-mail included 2462 ATs and 429 physicians, all of
whom were invited to participate in a Web-based survey,
hosted on the Qualtrics survey platform (Qualtrics LLC,
Provo, UT), about concussion management at their
institutions. Two reminder e-mails were sent at approxi-
mately 3-week intervals after the initial contact.

Participants

All ATs and physicians caring for athletic teams in
NCAA Division I, II, or III were eligible for inclusion in the
study. The survey was completed by 900 clinicians (789
ATs and 111 physicians) from 530 unique schools,
representing a school-level participation rate of 49.7%
and an individual-level participation rate of 30.7%. All
participants provided informed consent, and the study was
approved by the institutional review boards at Harvard
School of Public Health and Boston University School of
Medicine.

Measures

The primary outcome was perceived pressure from 3
groups (athletes, coaches, other clinicians at their institu-
tions) to prematurely return an athlete to participation after
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a concussion. Respondents were instructed to indicate the
extent to which they agreed with statements about having
experienced pressure from each group. For example, the
wording of the question asking about pressure from coaches
read: ‘‘I have felt pressure from coaches to return an athlete
to play after a concussion before I think they are ready.’’
Each statement was scored on a 7-point Likert scale,
ranging from 1 (strongly disagree) to 7 (strongly agree).
Items were developed for this study based on existing
literature about pressure and conflicts of interest in sports
medicine settings,15–19,22 with sports medicine clinicians
reviewing the items for content and clarity.

Participants reported their sex, position in the sports
medicine department (AT, physician), number of years of
experience working on a sports medicine team, school
name, NCAA division in which most teams at their school
competed, and the sex and sport of the team or teams for
which they provided patient care. Teams were classified as
contact or collision based on the list provided in the 2013–
14 NCAA Sports Medicine Handbook.36 We assessed the
supervisory structure of their sports medicine departments
by asking respondents whether the heads of their sports
medicine departments reported to the athletic department, a
medical institution (eg, student health services, university
hospital), or another entity.

Statistical Analysis

The pressure items, scored on the 7-point Likert scale,
did not deviate substantially from the normal distribution
and, thus, were treated as continuous variables for analyses
of differences in pressure between groups. For ease of
interpretation, pressure is also reported as the percentage of
respondents who slightly agree, agree, or strongly agree
with the statement. However, all analyses were based on the
means of the continuous measures in which no categories
were collapsed. To examine differences in pressure
experienced by clinicians from each of the 3 groups
(clinicians, coaches, athletes), repeated-measures analysis
of variance (ANOVA) was used with Greenhouse-Geisser
correction as needed and post hoc tests using the Sidak
correction. Independent-samples t tests and 1-way AN-
OVAs were used to assess between-groups differences.
Linear regression was used to examine the difference in
pressure by years of experience. Multivariate regression
was used to determine the relative association of the
measured clinician and institutional characteristics with the
3 outcome variables (pressure from other clinicians,
coaches, and athletes). All statistical analyses were
completed using R (version 2.15.3; http://www.R-project.
org/) and SPSS statistical software (version 21.0; IBM
Corporation, Armonk, NY).

RESULTS

Descriptive characteristics of the sample are provided in
Table 1. Notably, nearly all of the responding ATs (97.1%,
n¼766) and physicians (98.8%, n¼110) reported regularly
providing care to at least 1 contact or collision sport. Years
of experience differed by sex, with female ATs and
physicians having fewer years of experience than male
ATs (t652¼ 8.93, P , .001) and physicians (t82¼ 3.45, P¼
.001).

Across all responding clinicians, 64.4% (n¼ 580) slightly
agreed, agreed, or strongly agreed (henceforth referred to as
agreed; mean ¼ 4.63) that they had experienced pressure
from athletes to clear them to return to participation after a
concussion, 53.7% (n ¼ 483) agreed that they had
experienced pressure from coaches (mean ¼ 4.16), and
6.6% (n ¼ 59) agreed that they had experienced pressure
from clinicians (mean ¼ 1.83). Pressure from some
stakeholders differed by the respondent’s position in the
sports medicine department. Athletic trainers (55.3% [n ¼
436] agreed; mean¼4.24) were more likely than physicians
(41.4% [n ¼ 50] agreed; mean ¼ 3.54) to report that they
had experienced pressure from coaches (P ¼ .002).
However, physicians (18.4% [n ¼ 20] agreed; mean ¼
2.37) were more likely than ATs (5.0% [n ¼ 39] agreed;
mean ¼ 1.75) to report having experienced pressure from
other clinicians (P ¼ .002). Among both physicians and
ATs, repeated-measures ANOVA indicated a difference in
pressure from the different stakeholder groups (P , .001
and P , .001, respectively).

We also assessed differences in pressure by institutional
characteristics. Clinicians reported greater pressure from
coaches when their departments were under the supervisory
purview of the athletic department (54.3% [n ¼ 489]
agreed; mean ¼ 4.21) rather than a medical institution
(40.2% [n¼362] agreed; mean¼3.54; t669¼2.65, P¼ .01).
When comparing the 2 supervisory structures, we observed

Table 1. Descriptive Characteristics of a Sample of Clinicians

Providing Patient Care to US Collegiate Athletes

Characteristic

Cliniciansa

All Male Female

Position

Total respondents, N 900 491 261

Athletic trainer, n (%) 789 (87.7) 417 (84.9) 247 (94.6)

Physician, n (%) 111 (12.3) 74 (15.1) 14 (5.4)

Teams for which patient care

is provided

Total respondents, N 739 496 263

Male contact or collision

sport, n (%) 642 (86.9) 457 (92.1) 181 (68.8)

Any contact or collision

sport, n (%) 718 (97.2) 475 (95.8) 238 (90.5)

Supervisory structure

Total respondents, N 757 478 242

Athletic department, n (%) 648 (85.6) 399 (83.5) 216 (89.3)

Medical institution, n (%) 63 (8.3) 45 (9.4) 16 (6.6)

Other/unknown, n (%)b 46 (6.1) 34 (7.1) 1 (0.4)

National Collegiate Athletic

Association division of competition

Total respondents, N 739 496 263

I, n (%) 478 (64.7) 293 (59.1) 110 (41.8)

II, n (%) 163 (22.1) 82 (16.5) 58 (22.1)

III, n (%) 266 (36.0) 121 (24.4) 95 (36.1)

Experience, y (SD)

Athletic trainer 17.94 (8.9) 20.17 (8.7) 14.12 (7.9)

Physician 18.72 (8.3) 19.93 (7.3) 12.07 (9.7)

a Not all participants provided responses to all questions.
b Responses in the other/unknown category included academic (eg,

department of kinesiology) and institutional reporting structures
(eg, dean of student life), as well as responses that may have been
misclassified (eg, associate athletic director).
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no differences in perceived pressures from athletes and
other clinicians. Differences in pressure by competition
division were found in each stakeholder group: athletes
(F2,719¼ 3.07, P¼ .047), coaches (F2,722¼ 5.70, P¼ .004),
and other clinicians (F2,720 ¼ 5.775, P ¼ .003). Pressure
from athletes was lower in Division III than in Division I (P
¼ .048), pressure from coaches was lower in Division III
than in Divisions I (P¼ .02) and II (P¼ .008), and pressure
from other clinicians was higher in Division I than in
Division II (P ¼ .03) and Division III (P ¼ .01). Mean
pressures by institutional characteristics are detailed
separately for ATs and physicians in Table 2.

Next, differences in perceived pressure were compared
between male and female clinicians. Female clinicians
agreed more strongly than male clinicians that they had
experienced pressure from coaches to prematurely return
athletes to activity (61.1% [n ¼ 159] agreed; mean ¼ 4.46
versus 49.3% [n¼ 242] agreed; mean¼ 3.97; t70¼�3.030,
P¼ .003). No differences by respondent sex were observed
for pressure from athletes or other clinicians. When
restricting the sample to those clinicians who provide
patient care for male contact or collision teams, multivar-
iate regression indicated that female sex was associated
with more pressure (b ¼ .42, P ¼ .03) and years of
experience was associated with less pressure (b¼ .03, P¼
.009) from coaches. Similarly, when the sample was
restricted to clinicians providing patient care only to
female contact and collision teams, years of experience
was associated with less pressure from coaches (b¼ .03, P
¼ .004), and respondent sex was associated with greater
pressure from coaches (b¼ .38, P¼ .042). Mean pressures
by clinician characteristics are detailed separately for ATs
and physicians in Table 2. Linear regression indicated that
more experienced physicians felt less pressure from other
members of the sports medicine staff (b¼�.06, P ¼ .007)
but not from coaches (b ¼�.03, P ¼ .35) or athletes (b ¼
.01, P¼ .79). More experienced ATs felt less pressure from
coaches (b ¼�.03, P ¼ .001) and athletes (b ¼ .024, P ¼
.007) but not from other members of the sports medicine
staff (b ¼ .00, P ¼ .88).

Full results of the multivariate regression models are
reported in Table 3. Pressure from coaches was lower
among clinicians working at Division III than at Division I
institutions (b ¼�.72, P , .001) and was higher among
women respondents than men (b ¼ .41, P ¼ .02), among
those who had fewer years of experience (b ¼�.03, P ¼
.006), and among ATs than physicians (b ¼ .57, P ¼ .03).
Pressure on clinicians from athletes was associated only
with the respondents’ years of experience, with more
experienced clinicians feeling less pressure (b¼�.02, P¼
.03).

DISCUSSION

Our study represents the first quantitative examination of
the pressures clinicians experience when caring for
concussed athletes in the collegiate sports medicine
environment. Empirically determining the extent to which
pressure is experienced and what factors modify this
pressure is critical for understanding possible targets for
intervention. More than half of the clinicians in our study
have experienced pressure from coaches and athletes to
return athletes to participation prematurely after a concus-

sion. Whereas the frequency and absolute intensity of this
pressure is unknown, it nonetheless is a troubling finding.
Additional research is needed to determine how pressure
affects clinical practice and specifically whether pressure
on clinicians affects return-to-participation decisions. Apart
from the effect that this pressure may have on clinical care,
Kania et al37 reported that pressure from coaches on ATs to
medically clear athletes predicts occupational burnout.

Clinicians at schools where the sports medicine depart-
ment reports to the athletic department experienced greater
pressure from coaches than respondents at schools where
the sports medicine department reports to a medical
institution. This observation is consistent with previous
reports20,26 and may reflect perceived or real competitive
pressures being placed on the clinicians by the athletic
department. However, supervisory structure was not
associated with pressure in the multivariate regression
analyses. This result is possibly attributable to the small
number of respondents from institutions with the medical
supervisory structure (n¼ 63). Other school characteristics,
such as division of competition, may be more strongly
predictive of the pressure experienced by clinicians.
Respondents at Division III institutions tended to report
less pressure from coaches and other clinicians but not from
athletes than respondents from Division I and II institutions.
This difference between coaches and clinicians possibly
reflects a relatively greater prominence of internal moti-
vating factors for return to participation among athletes
than among coaches. These factors could include cognitions
such as athletic identity, desire to be part of a team, or
desire to conform to perceived athlete norms,38 and they
might be distributed similarly across athletes, regardless of
the administrative structure of their athletic environment or
level of competition. This finding is consistent with
qualitative descriptions of the high degree of pressure on
many clinicians from coaches at highly competitive
Division I football programs.20 Clinicians at Division I
institutions whose sports medicine departments are under
the supervision of the athletic departments may experience
greater pressure than clinicians at Division III institutions
under the same supervisory structure; however, this cannot
be elucidated reliably from our data. More research with a
larger sample of schools under the medical institution
supervisory structure is needed to evaluate the relationship
among division of competition, supervisory structure, and
pressures experienced by clinicians to return athletes to
participation prematurely.

Compared with male clinicians, female clinicians report-
ed experiencing greater pressure from coaches. This
observation may suggest that coaches perceive female
clinicians to be less qualified or perhaps more easily
intimidated into taking certain actions. Workplace bullying
and other hostile work behaviors often function as a form of
managerial control,39 with some evidence suggesting that
this form of control is directed more often at women than at
men.40 These differences in responses may reflect system-
atically different sensitivities to pressure rather than a
difference in pressure between parties. However, both sexes
were similar in their reports of pressure from other
members of the sports medicine staff and athletes; they
differed in their reports of pressure from coaches,
suggesting that important sex differences exist in the
coach-clinician interaction. Independent of sex, less
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Table 2. Mean Pressure Experienced From Different Groups by Respondent Characteristics, and Differences in Pressure Experienced

Within Each Set of Categories of Respondent Characteristics

Characteristica

Athletic Trainer Physician

Mean

(95% Confidence IntervaI)b

F

Value

P

Valuec

Mean

(95% Confidence IntervaI)b

F

Value

P

Valuec

Outcome: pressure from clinicians

All respondents 1.75 (1.66, 1.84) 2.37 (2.01, 2.73)

Division of competition

I 1.87 (1.72, 2.01) 2.53 (2.08, 2.98)

II 1.65 (1.44, 1.85) 2.72 .07 1.73 (0.93, 2.53) 1.29 .28

III 1.64 (1.50, 1.79) 2.00 (1.11, 2.89)

Respondent sex

Male 1.70 (1.59, 1.81) 2.18 (1.80, 2.56)

Female 1.81 (1.65, 1.99) 1.23 .26 3.54 (2.31, 4.76) 7.21 .009

Supervisory structure

Athletic department 1.76 (1.60, 1.91) 2.34 (1.90, 2.78)

Medical institution 1.60 (1.41, 2.37) 0.42 .52 2.05 (1.44, 2.66) 0.52 .47

Provide care for contact or collision sports?

Yes 1.74 (1.65, 1.83) Not applicabled

No 2.06 (1.36, 2.76) 1.19 .28 Not applicabled

Outcome: pressure from coaches

All respondents 4.24 (4.09, 4.39) 3.54 (3.12, 3.96)

Division of competition

I 4.37 (4.14, 4.59)e 3.74 (3.25, 4.23)

II 4.54 (4.20, 4.89)e 6.35 .002 3.18 (1.81, 4.55) 1.64 .20

III 3.83 (3.56, 4.10)f 2.60 (1.20, 4.00)

Respondent sex

Male 4.06 (3.87, 4.26) 3.51 (3.03, 4.00)

Female 4.49 (4.23, 4.75) 6.69 .01 3.92 (2.81, 5.04) 0.45 .50

Supervisory structure

Athletic department 4.28 (4.12, 4.44) 3.59 (3.07, 4.11)

Medical institution 3.68 (3.00, 4.36) 3.16 .08 3.32 (2.47, 4.17) 0.29 .59

Provide care for contact or collision sports?

Yes 4.22 (4.06, 4.38) Not applicabled

No 4.71 (3.77, 5.64) 0.99 .32 Not applicabled

Outcome: pressure from athletes

All respondents 4.60 (4.45, 4.75) 4.84 (4.48, 5.20)

Division of competition

I 4.54 (4.33, 4.76) 4.82 (4.40, 5.23)

II 4.96 (4.65, 5.28) 2.93 .05 5.09 (3.84, 6.35) 0.16 .86

III 4.46 (4.19, 4.73) 4.70 (3.44, 5.96)

Respondent sex

Male 4.53 (4.34, 4.72) 4.85 (4.43, 5.27)

Female 4.68 (4.44, 4.92) 1.12 .34 4.69 (3.86, 5.52) 0.09 .77

Supervisory structure

Athletic department 4.63 (4.47, 4.79) 4.88 (4.42, 5.34)

Medical institution 4.22 (3.52, 4.92) 1.64 .21 4.59 (3.82, 5.35) 0.41 .52

Provide care for contact or collision sports?

Yes 4.60 (4.45, 4.75) Not applicabled

No 4.41 (3.49, 5.33) 0.16 .69 Not applicabled

a Range for all pressure outcomes was 1 to 7, with higher values indicating greater perceived pressure.
b Mean pressure experienced by respective stakeholder population by each categorical respondent characteristic.
c P value for within-characteristic comparisons of mean pressure experienced by respective stakeholder populations. We used 1-way

analyses of variance to assess between-groups differences.
d No mean differences were reported for physicians because all but 1 reported providing patient care to contact or collision teams.
e Compared with Division III.
f Compared with Divisions I and II.
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experienced clinicians reported greater pressure from
coaches and athletes but not from other clinicians. Thus,
this type of attempted managerial control is a concern in the
coach-clinician dynamic but not within sports medicine
departments themselves, and it may be directed at
individuals perceived to be more controllable. Female
clinicians or clinicians with limited years of experience in
their positions may be viewed, correctly or incorrectly, as
more easily influenced.

These observations suggest the importance of NCAA
policy or institution-level intervention to address the
pressure that many clinicians experience to prematurely
return athletes to participation after a concussion. This may
include reorganization of the supervisory structure within
institutions to reduce real or perceived conflicts of interest
in the care of athletes by having sports medicine personnel
report to a medical institution rather than an athletic
department. It may also include implementing interventions
to improve communication among coaches, athletes, and
clinicians during the concussion-recovery and return-to-
participation process. In a study of the experiences of
female ATs in collegiate settings, Mazerolle et al31 reported
that establishing clear expectations at the beginning of the
season helped facilitate more trusting interactions with
coaches. Instructing all ATs to use this type of communi-
cation strategy may help reduce the pressures experienced
in providing patient care to concussed athletes. Athletic
departments may also consider communicating more
clearly with coaches, clinicians, and athletes about their
institutional concussion-management plans. The NCAA
requires all institutions to have concussion-management
plans; however, not all stakeholders in the concussion-
management process are aware of these plans.35 Increasing
awareness of the objective set of steps through which all
athletes must pass during the concussion-recovery process
may help decrease the perception of clinician subjectivity
and may reduce pressure on clinicians by athletes and
coaches.

Our study had several important limitations. The
response rate of 30.9% of individuals and 49.7% of
institutions limited our ability to generalize these results
to all sports medicine clinicians and all institutions.
Respondents were possibly systematically different from
nonrespondents; for example, respondents might have been

Table 3. Results of Multivariate Regression of Association

Between Clinician Characteristics and Pressure Experienced From

Different Stakeholders

Characteristica

b Value

(95% Confidence Interval)

P

Value

Outcome: pressure from

cliniciansb

Division of competition

I Referent

II �.29 (�0.55, �0.03) .03

III �.31 (�0.54, �0.08) .009

Respondent sex

Male Referent

Female .22 (0.00, 0.43) .052

Supervisory structure

Athletic department Referent

Medical institution .04 (�0.31, 0.39) .83

Provide care for contact or

collision sports?

No Referent

Yes �.16 (�0.77, 0.45) .60

Position

Physician Referent

Athletic trainer �.45 (�0.78, �0.12) .007

Years of experience .00 (�0.02, 0.01) .57

Outcome: pressure from

coachesc

Division of competition

I Referent

II .18 (�0.23, 0.58) .40

III �.72 (�1.08, 0.35) ,.001

Respondent sex

Male Referent

Female .41 (0.06, 0.74) .02

Supervisory structure

Athletic department Referent

Medical institution �.42 (�0.96, 0.13) .14

Provide care for contact or

collision sports?

No Referent

Yes .41 (�0.06, 0.87) .75

Position

Physician Referent

Athletic trainer .57 (0.06, 1.07) .03

Years of experience �.03 (�0.04, �0.01) .006

Outcome: pressure from athletesd

Division of competition

I Referent

II .34 (�0.05, 0.74) .09

III �.14 (�0.49, 0.21) .44

Respondent sex

Male Referent

Female .07 (�0.26, 0.40) .69

Supervisory structure

Athletic department Referent

Medical institution �.24 (�0.77, 0.30) .39

Table 3. Continued

Characteristica

b Value

(95% Confidence Interval)

P

Value

Provide care for contact or

collision sports?

No Referent

Yes .30 (�0.60, 1.20) .51

Position

Physician Referent

Athletic trainer �.36 (�0.85, 0.14) .16

Years of experience �.02 (�0.04, 0.00) .03

a The range for all pressure outcomes was 1 to 7, with higher values
indicating greater perceived pressure.

b R 2 ¼ 0.034.
c R 2 ¼ 0.069.
d R 2 ¼ 0.022.
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more interested in concussions or more worried about
inappropriate concussion management at their institutions.
The responses of our participants may have been affected
by social desirability bias or a fear, despite assurances from
investigators to the contrary, that their institutions might be
identified. Sex differences may also have existed in the
willingness to report experiences of pressure from coaches
and other stakeholders. Although we took steps to ensure
that the content and clarity of the questions reflected the
constructs of interest, experienced pressure is inherently
subjective, so the reliability and validity of this measure are
uncertain. In addition, the pressure questions did not
specify a time period. Consequently, some of the reported
pressure may have occurred during a time when less
awareness about concussions and fewer policies related to
concussion management existed than currently exist at US
colleges. Offsetting this possibility is the observation that
clinicians with more years of experience reported less
pressure. This difference in pressure experienced may have
reflected less sensitivity to pressure rather than any
objective difference in the pressure delivered. Future
authors are encouraged to more clearly specify a reference
period and to investigate the ways in which pressure is
communicated and experienced.

CONCLUSIONS

Institution-level change to reduce pressure on clinicians
caring for concussed athletes is one important strategy for
ensuring that all athletes are following a medically indicated
concussion-recovery protocol. Our observations provide
important empirical evidence about modifiers of this
experienced pressure and suggest ways it may be reduced.
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