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ABSTRACT

The issue of concussion in sport continues to be discussed widely in the community as
current and retired players reveal personal experiences, and concerns, about the long-term
sequelae of their concussive injuries. This is the first study to examine evolving attitudes
and beliefs towards concussion in sport by comparing data in an Australian exercise
science student cohort between 2015 and 2020. Using a repeated cross-sectional design

,\K/m"’grrgfn injury 1,013 participants (2020 cohort: n = 751; 21.6 + 7.1 years; 2015 cohort: n = 312; 22.0 +
Student attitudes 5.2 years) r_esponded to statements about concussion: persm?a_l attitudes; the media s
Sports science portrayal; elite athletes who continue to pla_y_cor_1cussed; if participants wou_ld continue to
Behaviour play on concussed; and on completing rehabilitation for concussion. Comparisons revealed

statistically significant differences between cohorts across the majority of statements.
Specifically, more progressive attitudes were found regarding the media presentation
(glorification) of concussed athletes (decreased agreement of 14.7%, p < 0.001),
admiration of concussed athletes who continued to play (decreased agreement of 10.5%, p
< 0.001), and rehabilitation (increased agreement of 13%, p < 0.001). However,
participants still presented attitudes of wishing to continue to train or play if they had a
concussion for fear of letting team-mates down, or if the injury was not noticeable. While
positive attitudes are evolving, more work is required, particularly as attitudes towards
concussion still appear to be situation dependent.

1. Introduction players (Pearce et al., 2020), some national sporting organisations

While the incidence of concussions continues to rise,
awareness regarding the signs, symptoms and risks of concussion
concurrently grows. Here, the increase in reported concussions
might be a result of the increased media attention (White et al.,
2020) featuring the premature retirement of elite athletes, as well
as the long-term sequelae of older retired athletes. Following
growing concerns about the pathophysiological and
neuropathological changes in the brains of American Football
players (Mez et al., 2017), Association Football (Grinberg et al.,
2016), Rugby (Buckland et al., 2019), and Australian Football
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have also driven initiatives around education and concussion
management. However, education alone has limited effectiveness
on attitudinal changes. For example, a recent systematic review
reported that knowledge improvements, and associated attitudinal
responses, tend to return to baseline as time progresses following
educational sessions (Conaghan, Daly, Pearce, King, & Ryan,
2020).

Conversely, public discussion, particularly through media
framing of concussion, has the potential to influence public
perceptions and attitudes over time (White et al., 2020). While
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previous studies have suggested that ongoing media coverage
may trivialize the injury (Kennard, McLellan, & McKinlay, 2018)
supporting negative attitudes towards concussion this is not
always the case. Recently the media have published articles about
retired athletes’ mental health relating to their head injuries. The
media have also reported scientists calling out media presentation
around the language of concussion (i.e., glorification and/or
humour to diminish its seriousness), and changes in management
of concussion rules to ensure athletes have improved recovery
outcomes (see examples by Cherny, 2016; Belson, 2019; and
Twomey, 2021). How this shapes attitudes and beliefs over time
has yet to be examined.

The aim of this study was to explore changing attitudes
towards concussion over time. Studies investigating attitudes
towards concussion in ‘student-athletes’ at high schools, colleges
and club athletes at elite and non-elite levels(Kraak, Coetzee,
Kruger, Stewart, & van Vuuren, 2019; Register-Mihalik,
Guskiewicz, et al., 2013) have traditionally only surveyed
participants at a single timepoint. Therefore, it is difficult to know
if changes in attitude towards concussion are evolving,
particularly in light of the ongoing media discussion. In our
previous study, with data collected in 2015 (Pearce, Young,
Parrington, & Aimers, 2017) we assessed an exercise science
cohort on their beliefs and attitudes towards concussion.
Investigating an exercise science student cohort provided us with
a sample who are learning and preparing to work with athletes, of
all levels, as well as in allied health settings where students will
be exposed to individuals who have been concussed. Moreover,
exercise science students are generally active in regular
competitive sport, so we would anticipate some to have the ‘lived
experience’ of being concussed, which may also shape their
attitudes. Finally, having subsequent university cohorts
undertaking the same course content, allows us to reprise our
questions to determine if any changes in attitudes have occurred
towards concussion five years apart. With continuing mainstream
media and wider discussion, for example in social media,
regarding concussion in sport, we hypothesised that attitudes
between the groups would differ; with data collected in a 2020
cohort having more positive progressive attitudes regarding
concussion when compared to the 2015 cohort.

2. Methods

The combined sample consisted of 1,013 undergraduate students
(2020 cohort: male, n = 495; female n = 256; mean age 21.6 + 7.1
years; 2015 cohort: male, n = 217; female, n = 95; mean age 22.0
+ 5.2 years). All students were enrolled at the same two Australian
Universities offering courses under the umbrella of exercise
science. Students were invited to participate in the anonymous
survey. No incentive was provided to participants. The study was
conducted in accordance with the ethical principles of the
Declaration of Helsinki and was approved by the University
Human Research Ethics committees (HRE-16-237).

Replicating previous research (Pearce et al., 2017), the survey
consisted of 17 closed questions (see Table 1). Demographic data
between both groups are shown in Table 2.

JSES |

Table 1. Survey questions Attitudes and beliefs towards
concussion (Pearce et al., 2017).

Please circle the number that best represents what you believe,
even if you have never sustained a concussion previously.

Always Often Sometimes Rarely Never

I believe that it is safe to play or train with concussion 1 2 3 4 5

I would risk playing or training with a concussion if I
thought my chances of being selected to compete would 1 2 3 4 5
be affected

Players who continue to play or train with a concussion

1 2 3 4 5
are likely to suffer problems later in life
I believe that players should be fully rehabilitated before
returning to play or train again after they have suffered a 1 2 3 4 5
concussion
T admire elite athletes who continue to play or train 1 2 3 4 5
when they are concussed
The media (television, newspapers, radio) glorify elite 1 2 3 4 5
athletes when they continue to play with a concussion
I'would be willing to play or train with a concussion if:
1 didn’t feel any symptoms (ie. dizzy etc.) 3§ 2 3 4 5
1 felt dizzy but know within myself I'm okay 1 2 3 4 5
1 felt dazed but can’t let my team mates down 1 2 3 4 5
T'was knocked out but came to before the end of the 1 2 3 4 5

game

Perceptions of support when/if concussed: Even if you have not
received a concussion, circle the number that best represents
what you think your coach/ administrators/ teammates would
provide if you had sustained a concussion.

Always Often Sometimes Rarely Never

My coach supports me to stop playing or training

1 2 3 4 5
when I am concussed
The administration of my club supports me to stop i 2 3 4 s
playing or training when I am concussed
My teammates support me to stop playing or training 1 2 3 4 5
when I am concussed
My family (parents, siblings, spouse, children)
supports me to stop playing or training when I am 1 2 3 4 5

concussed

Perceptions of first aid, medical follow up, rehabilitation
following concussion: Even if you have not received a
concussion, circle the number that you think best represents
your club would provide if you had sustained a concussion.

Always Often Sometimes Rarely Never

My club provides me with first aid support (e.g. sports

1 2 3 4 5
trainers) when I am concussed

My club provides me with follow up medical support
(e.g. doctor to examine me after the game and the 1 2 3 4 5
following week) when I am concussed

The club assists me with my rehabilitation when I am
concussed

Comparisons of attitudes were made between all participants
over time (2020 vs. 2015 cohort). Further analyses were made
between comparisons between those previously concussed and
those not reporting concussions, over time.

Data was entered an Excel spreadsheet and analysed with
SPSS v.26.0.0 (SPSS Inc., USA). A Shapiro-Wilk test for normal
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distribution was conducted (2015: 0.547-0.913, p < 0.001; 2020:
0.426-0.914, p < 0.001). Transformation of the data showed that
the data was still not normally distributed (2015: 0.605-0.877, p <
0.001; 2020: 0.465-0.874, p < 0.001). Therefore Mann-Whitney

Table 2. Demographic data for 2020 and 2015 cohorts.

U tests were conducted to evaluate differences between cohorts,
except for proportion of participants experiencing a concussion
which was assessed using Chi-square. Significance was set at p <
0.05.

Frequency (%)?
Characteristic (# reporting) 2020 2015°

(n=751) (n=312)
Gender
Male 495 (66.0) 217 (69.6)
Female 256 (34.0) 95 (30.4)
Primary sport played
Team sport — contact 200 (26.6) 164 (52.6)
Team sport — non-contact 246 (32.8) 81 (26.0)
Individual sport — contact 28 (3.7) 8 (2.6)
Individual sport — non contact 161 (21.4) 41 (13.1)
No competitive sport
(e.g. weights, recreational running/cycling/swimming) 116 (15.5) 18 (5.8)
Participation type of sport played
Competitive (all levels) 635 (84.6) 136 (43.6)
Recreational non-competitive®’No competitive sport/physical activity 116 (15.4) 176 (56.4)
Self-reporting concussion
Yes 318 (42.3) 105 (33.7)
No 432 (57.7) 207 (66.3)
Mean (£SD)/median humber of reported concussions 24 (x2.3)20 25(x1.9)/2.0

Table 3. Percentages of agreement towards attitudinal and perception statements between 2020 (n = 751) and 2015 (h = 312) cohorts.

. Agreement with item Mrank
Attitude statement 9020 2015 0] p 2020 2015
I believe that it is safe to play or train with a concussion 0.7% 13.1% 100296.0 <0.001 550.4 477.9
I would risk playing or training with a concussion if | thought my
chances of being selected to compete would be affected 17.1%  21.8% 96375.0 <0.001 552.6 465.9
Players who continue to play or train with a concussion are likely to
I believe that players should be fully rehabilitated before returning
to play or train again after they have suffered a concussion 88.6%  75.6% 893200 <0.001 4922 613.2
I admire elite athletes who continue to play or train when they are
concussed 10.3% 20.8% 82881.0 <0.001 5725 4604
The media glorify elite athletes when they continue to play with a
concussion 28.9% 43.6% 946735 <0.001 550.2 4604
I am willing to play or train with a concussion if:

I didn’t feel any symptoms 47 5% 53.5% 100799.5 0.008 536.9 484.1

I felt symptoms but know within myself I'm okay 24.2% 27 5% 100847.5 0.008 536.5 483.6

| felt symptoms but can’t let my team mates down 20.5% 26.9% 972425 0.001 540.7 47138

I was knocked out but came to before the end of the game 8.3% 12.5% 90161.0 <0.001 549.0 449.6

My coach supports me to stop playing or training when | am 101883.0 0.002 504.8 5574
JSES | 3
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The administration of my club supports me to stop playing or 107276.5 0.11 511.9 539.1
training when 1 am concussed 89.8%  86.2%
My teammates support me to stop playing or training when | am 96799.0 <0.001 498.1 576.3

My family (parents, siblings, spouse/partner, children) supports me
to stop playing or training when | am concussed 94.0%  88.8% 104338.0 0.001  508.7 553.1

My club/association provides me with first aid support (e.g. sports
trainers) When | am concussed 88.3% 89.4% 111833.5 0.731 521.6 516.3

My club/association provides me with follow up medical support
(e.g. doctor to examine me after the game and the following week) 66.9% 60.2% 107688.5 0.223 512.4 536.1
when | am concussed

My club/association assists me with my rehabilitation when | am
concussed 65.2% 60.3% 108674.0 0.347 5135 5319

Table 4. Percentages of agreement towards attitudinal and perception statements in participants reporting a concussion between 2020
(n=318) and 2015 (n=105)

. Agreement with item Mrank
Attitude statement 2020 2015 ] p 2020 2015
I believe that it is safe to play or train with a concussion 11.0% 18.1% 138285 0.002 2210 1847
I would risk playing or training with a concussion if | thought my
chances of being selected to compete would be affected 207%  25.7% 149780 0.114  216.7 195.6
Players who continue to play or train with a concussion are likely to
suffer problems later in life 59.4% 52.5% 152315 0.250 2074 222.1
I believe that players should be fully rehabilitated before returning
to play or train again after they have suffered a concussion 86.1%  68.6% 129380 <0.001 199.7 246.8
I admire elite athletes who continue to play or train when they are
concussed 11.4% 21.8% 117115 <0.001 227.1 164.5
The media glorify elite athletes when they continue to play with a
concussion 28.3% 45.7% 13193.0 0.002 2811 1878
I am willing to play or train with a concussion if:

I didn’t feel any symptoms 53.0% 61.7% 14127.0 0.023 218.1 187.8
I felt symptoms but know within myself I’m okay 30.6% 35.2% 145825 0.037 2164 189.9
I felt symptoms but can’t let my team mates down 25 7% 32.4% 138645 0.016 2171 185.0
I was knocked out but came to before the end of the game 9.9% 17.3% 13695.0 0.006 217.9 184.2
My coach supports me to stop playing or training when | am

concussed 86.7% 89.5% 161315 0919 2078 206.6
The administration of my club supports me to stop playing or

training when | am concussed 89.3% 93.4% 15281.0 0.284 210.5 198.5
My teammates support me to stop playing or training when | am

concussed 75.9% 67.7% 144635 0.058 2025 226.2
My family (parents, siblings, spouse/partner, children) supports me

to stop playing or training when | am concussed 93.6% 91.4% 15585.0 0.319 2058 214.6
My club/association provides me with first aid support (e.g. sports

JSES | 4



Young et al. / The Journal of Sport and Exercise Science, Journal Vol. XX, Issue XX, XX-YY (XXXX)

My club/association provides me with follow up medical support
(e.g. doctor to examine me after the game and the following week)
when | am concussed

My club/association assists me with my rehabilitation when | am
concussed

62.4% 54.3% 14930.0 0.200 203.3 219.8

59.9% 54.3% 157385 0.635 2059 212.1

Table 5. Percentages of agreement towards attitudinal and perception
2020 (n=426) and 2015 (n=207).

statements in participants not reporting a concussion between

. Agreement with item Mrank
Attitude statement 9020 2015 ] p 2020 2015
I believe that it is safe to play or train with a concussion 3.3% 10.6% 383585 <0.001 331.2 289.3
I would risk playing or training with a concussion if I thought my
chances of being selected to compete would be affected 13.1%  19.9% 336530 <0.001 339.8 266.9
Players who continue to play or train with a concussion are likely to
suffer problems later in life 64.5% 43.4% 331240 <0.001 2909 366.4
I believe that players should be fully rehabilitated before returning
to play or train again after they have suffered a concussion 90.4%  79.2% 330385 <0.001 291.1 3704
I admire elite athletes who continue to play or train when they are
concussed 9.7% 19.8% 31649.0 <0.001 346.2 256.9
The media glorify elite athletes when they continue to play with a
concussion 29.5% 42.7% 36809.5 <0.001 3317 2822
I am willing to play or train with a concussion if:

[ didn’t feel any symptoms 435%  51.3% 382105 0.026 3207 282.0
I felt symptoms but know within myself I’'m okay 18.3% 24.5% 374615 0017 3234 2878
I felt symptoms but can’t let my team mates down 16.8% 25 0% 36502.0 0.004 325.7 283.0
I was knocked out but came to before the end of the game 7.1% 10.5% 329685 <0.001 3324 2657
My coach supports me to stop playing or training when | am

concussed 90.0% 79.6% 362815 <0.001 296.9 347.4
The administration of my club supports me to stop playing or

training when I am concussed 90.2% 83.0% 38308.0 0.006 3014 336.5
My teammates support me to stop playing or training when | am

concussed 85.9% 75.8% 35505.0 <0.001 294.7 3515
My family (parents, siblings, spouse/partner, children) supports me

to stop playing or training when I am concussed 94.3% 87.4% 389495 0002 3035 3365
My club/association provides me with first aid support (e.g. sports

My club/association provides me with follow up medical support

(e.g. doctor to examine me after the game and the following week) 70.2% 63.9% 42871.0 0433 308.7 3202
when | am concussed

My club/association assists me with my rehabilitation when | am

concussed 69.1% 64.4% 404925 0.241 306.4 3235

3. Results

A greater proportion of participants in the 2020 cohort (see
Table 2) reported experiencing a concussion when compared to
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the 2015 cohort (42.3% versus 33.7% respectively, y>=7.16, p =
0.007). However, the median number of concussions reported
between groups were not different (2.0 and 2.0 concussions
respectively).
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3.1. Overall comparisons between cohorts

The percentage of participants that responded with
agreement (by responding with ‘always’ or ‘often’) to the
statements are presented in Table 3. The 2020 cohort was found
to be less risk adverse with a 12.4% reduction in agreement to the
statement regarding it is safe to play or train with a concussion (U
=100296.0, p < 0.001), alongside a 4.7% reduction in agreement
to personally risk playing or training with a concussion if |
thought my chances of being selected to compete would be
affected than the 2015 cohort (U = 96375.0, p < 0.001). Similarly,
the 2020 cohort reported increased (16.6%) concerns regarding
players who continue to play with a concussion and possible
(negative) long-term outcomes (U = 94204.5, p < 0.001), as well
as 13% increase in reporting that players should be fully
rehabilitated prior to returning to training and competition (U =
89320.0, p < 0.001). Conversely, the 2020 cohort showed
significantly less (10.5%, U = 82881.0, p < 0.001) admiration for
athletes who continued to play or train when concussed and less
cynicism (14.7%, U = 94673.5, p < 0.001) about the media
‘glorifying’ athletes who play through a concussion.

Similarly, differences were found in the statements relating
to playing with a concussion under different circumstances. For
example, compared to the 2015 cohort the 2020 cohort were
significantly less in agreement to play or train with a concussion
if they didn’t feel any symptoms (47.5% vs. 53.5% respectively,
U = 100799.5, p = 0.008), felt symptoms but thought they were
okay (24.2% vs. 27.5% respectively, U = 100847.5, p = 0.008),
didn’t want to let teammates down (20.5% vs. 26.9% respectively,
U =97242.5, p = 0.001), or were knocked out but came to (8.3%
vs. 12.5% respectively, U = 90161.0, p < 0.001).

A higher percentage (88.7 vs. 82.7%) of participants felt that
their coach would be more supportive when comparing the 2020
with the 2015 participants and this was significant (U = 101883.0,
p=0.002) (see Table 3). Similarly, the 2020 cohort believed their
teammates (U = 96799.0, p < 0.001) and family would be more

supportive when compared with the 2015 cohort (94.0% vs. 88.8%

respectively, U = 104338.0, p < 0.001). However, differences
were not identified between cohorts with regards to
club/association administration, including first aid (88.3% vs.
89.4% respectively, U = 111833.5, p = 0.731), medical follow-up
(66.9% vs. 60.2% respectively, U = 107688.5, p = 0.223), or
rehabilitation support (65.2% vs. 60.3% respectively, U =
108674.0, p = 0.347).

3.2. Previously concussed

Attitudes of participants who indicated that they had
previously experienced a concussion are presented in Table 4.
There were significant improvements were found across a number
of statements. For example, there was an 8.9% decrease in the
2020 compared to the 2015 groups in terms of their agreement
with the statement that it is safe to play or train with a concussion
(11.0% vs. 18.1% respectively, U = 13828.5, p = 0.002) and an
increase of 17.5% in the 2020 group who agreed that players
should be fully rehabilitated before returning to play or training
(86.1% vs. 68.6% respectively, U =12938.0, p < 0.001). Changes
were also observed in positive attitudes towards admiration of
elite athletes continuing on after a concussion (reduction in
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agreement of 10.4%, 11.4% vs. 21.8% respectively, U = 11711.5,
p <0.001), as well as media glorification of concussion (reduction
in agreement of 17.4%, 28.3% vs. 45.7% respectively, U =
13193.0, p < 0.002).

When asked if participants were willing to play on or train
with a concussion, there were significant changes in attitudes
between 2020 and 2015 cohorts as indicated by decreases in
agreement for playing/training on if I didn’t feel any symptoms
(8.7%, 53.0% vs. 61.7% respectively, U = 14127.0, p = 0.023), |
felt symptoms but know within myself I'm okay (4.6%, 30.6% vs.
35.2% respectively, U = 14582.5, p = 0.037), | felt symptoms but
can’t let my teammates down (6.7%, 25.7% vs. 32.4%
respectively, U = 13864.5, p = 0.016), as well as | was knocked
out but came to before the end of the game (7.4%, 9.9% vs. 17.3%
respectively, U = 13695.0, p = 0.006). No other significant
changes were found.

3.3. No previous concussion

Those who denoted they had not experienced a concussion
were compared between cohorts (see Table 5). In all but three
statements (club/association first aid support, club/association
follow-up medical support, club/association rehabilitation
support), significant differences were found in attitudes between
2020 and 2015 groups. Here, the largest positive changes in
attitudes were found in agreement with players who continue to
play or train with concussion are likely to suffer problems later in
life (21.1%, 64.5% vs 43.4% respectively, U = 33124.0, p <
0.001), and players should be fully rehabilitated before returning
to playing or training (11.2%, 90.4% vs 79.2% respectively, U =
33038.5, p < 0.001). Similarly, positive changes in attitudes, as
shown by significant reduction in agreement with statements were
observed with it being safe to play or train with a concussion
(7.3%, 3.3% vs 10.6% respectively, U = 38358.5, p < 0.001),
admiration for elite athletes who continue to play or train with a
concussion (10.1%, 9.7% vs 19.8% respectively, U = 31649.0, p
< 0.001), as well as the media glorifying elite athletes when they
continue to play with a concussion (13.2%, 29.5% vs 42.7%
respectively, U = 36809.5, p < 0.001).

4. Discussion

This is the first study to compare cohorts of undergraduate
students studying exercise science and related courses, across two
time points, separated by five years. Data between the two cohorts
shows a meaningful and positive shift in attitudes, accompanied
by a reduction in risk-adverse attitudes towards playing with a
concussion. At the same time, there was an increased
acknowledgement of the possible long-term consequences of
concussions, reflecting a continued positive evolution of attitudes
towards sports concussion. While this study did not explicitly
investigate why attitudes changed, we speculate that the
continuing publicity from regular media articles discussing older
athletes revealing their on-going concerns as well as younger
players retiring early, may have had an effect (White et al., 2020).
Indeed, with increasing evidence of long-term impairments and
neurodegenerative disease associated with repeated brain trauma
in contact sports the opinion of many sports medicine
practitioners is that concussion is now considered the number one
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problem in international sport (Brukner, 2020). However, this
existential concern is not only due to clinical outcomes of athletes
suffering from multiple concussions (Alosco et al., 2020) but due
to wider sociological concerns regarding the effects of
concussions on athlete welfare (Liston, McDowell, Malcolm,
Scott-Bell, & Waddington, 2018; White et al., 2020).

In recent years there have been increased exploration of the
presentation of concussion in the media regarding concussion in
sport (Ahmed & Hall, 2017; Cassilo & Sanderson, 2018). In
Australia, this has been illustrated by major news articles
reporting post-mortem analyses of neurodegenerative disease in
deceased football players, as well as increasing number of media
articles that have highlighted older retired athletes speaking out
on their multiple concussions and concerns about their long-term
brain and mental health. There has also been increasing attention
on recently retired younger athletes discussing their decisions to
retire prematurely due to too many concussions, alongside the
effects it has on their quality-of-life post career. These examples
support the assertion that media attention of athlete health and
safety in sport is growing (Cassilo & Sanderson, 2018).
Specifically, the media is likely to have influenced this study’s
participant responses about no longer glorifying or trivialising
concussion, participants expressing less admiration for elite
athletes who play on with a concussion, as well as agreeing that
players who continue to play on with a concussion are at-risk of
experiencing neurological concerns later in life (see Table 3).

While we are encouraged by the positive shift in attitudes
between the cohorts, it is still nevertheless disquieting to observe
that five years on, while less than 1% of the 2020 cohort agreed
with the statement that it was safe to play or train with a
concussion, nearly a quarter (24.2%) agreed that they would play
on with concussive symptoms; with a fifth saying that they would
play on to not let teammates down (20.5%). Although this is lower
than 2015 data (27.5% and 26.9% respectively) such findings are
still concerning. This should not be surprising, however. Indeed,
studies over a similar time period to ours have reported that
despite a doctor’s assessment athletes themselves believe they
should make the final decision on continuing to play (Lee, Resch,
Han, Miles, & Ferrara, 2016; Salmon et al., 2020), highlighting a
general lack of awareness that concussion is a brain injury.
Moreover, this disparity may indicate an engrained culture of
either playing with pain and symptoms, including concussion and
mild head injury (Chrisman, Quitiquit, & Rivara, 2013; Conway
et al., 2020; Kaut, DePompei, Kerr, & Congeni, 2003), concerns
about a loss of athletic standing in a team, or interpersonal
pressure to not let team mates down (Conway et al., 2020;
Longworth, McDonald, Cunningham, Khan, & Fitzpatrick, 2021;
Register-Mihalik, Linnan, et al., 2013), as well as a high internal
motivation to continue playing in the belief that they are making
a contribution to their team (Longworth et al., 2021; Salmon et al.,
2020).

While overall positive improvements across the years were
seen in participants with a history of concussion or no injury (see
table 4), greater positive attitudinal changes were seen in the non-
concussed participants (see table 5). This is illustrated specifically
in the lack of statistical significance in differences across years in
the concussed group for their beliefs with regards to playing or
training with a concussion if | thought my chances of being
selected would be affected, and that players who continue to play
or train with a concussion are likely to suffer problems later in
JSES |

life. Here, it is well known that previous experiences can influence
current attitudes (known as planned behaviour) first argued by
Ajzen (1991) and more recently by Kroshus, Baugh, Daneshvar,
and Viswanath (2014). As such, we suggest that those who have
previously been concussed may view the injury as ‘less serious’
than those who have never experienced a concussion.
Accordingly, the attitudes in those with a previous experience of
concussion(s) have not changed over time irrespective of the
wider public discussion. Similarly, the lack of change in attitudes
across both cohorts from those previously concussed towards
support from coaches, administrators and clubs (table 4) reflects
the lived experience that when concussed there was no assistance.
Thus, the ‘subjective norms’ within this sporting culture may
downplay the severity of concussion and/or athletes who have a
suspected concussion may feel little ‘perceived behavioural
control’ with regards to reporting concussive symptoms. This
highlights the need for not only content specific education
regarding concussion for club administrators and coaching staff,
but also the development of awareness and sociocultural change
towards the injury from a holistic perspective. An example of this
would be to develop a cultural change that coaching and
administration staff will take seriously athletes who speak up that
they are concussed, or team-mates who notice a concussion to
notify club trainers and coaching staff.

Although a novel aspect of our study was to quantify changing
attitudes, a limitation of our study was that it was not possible to
explore the motivations, from a qualitative perspective, for
changes that were observed across the cohorts. Other limitations
included not asking the students about their knowledge regarding
concussion injury to ascertain if changes in attitudes were due to
improved general or specific knowledge about concussion.

Given the continuing discussion and resulting increasing
awareness regarding concussion in sport, future research should
continue in tracking changes in attitudes and beliefs towards this
injury. Moreover, in contextualizing changes in attitudes, not only
a mixed-methods approach should be employed, but further
research could expand questions with regards to participants’
understanding of how various factors, such as leadership
behaviour and psychological safety, may play a role in influencing
and shaping attitudes towards concussion and concussion
reporting intentions and behaviours (Light Shields, Gardner,
Light Bredemeier, & Bostro, 1997).

In conclusion, this is the first study to directly examine
attitudes towards concussion across comparable student cohorts,
five years apart. The positive shift in attitudes found in this study
may reflect an evolving cultural narrative influenced by altered
media framing, such as highlighting long-term sequelae in former
players. Nevertheless, there remained a contradiction in the 2020
cohort regarding attitudes towards concussion safety, such as
playing on with a concussion. These findings suggest that, while
attitudes towards concussion are changing, shifts in sociocultural
attitudes are slow. Similar to other health-related change
behaviours, concussion awareness may require a multi-faceted
strategy to address this important public health issue; including
published guidelines by national sporting organizations; ongoing
media attention of individuals that have had adverse concussion
experiences (e.g., persistent post-concussion symptoms), as well
as a united approach by the sporting community (administrators,
coaches, education institutions, medical and allied health
professionals, and politicians).
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