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ABSTRACT

Objective This cross-sectional study describes the concussion knowledge and attitudes of
male and female 14-18-year-old school rugby union players in England.

Methods Data from 515 (Male 421, Female 94) players from 19 schools were collected via
the specifically designed Rugby Union Concussion Knowledge and Attitude Survey
(RUCKAS-YOUTH) between 2019 and 2022. Knowledge and attitude questions were
grouped into themes and analysed against primary cohorts of sex, school status and age
group, and secondary cohorts of stated RFU education conduction, concussion history and
rugby experience. Associations between knowledge and attitudes were then explored.

Results No association between total concussion knowledge and attitude was found. Mean
concussion knowledge was 79.3% (26.2/33 £ 2.9). Mean concussion attitude safety score
was 76% (129.3/170 = 14.8). RFU ‘Don’t Be a HEADCASE’ module completion was low
(16.9%) and was not associated with concussion knowledge. Private school participants
reported significantly safer attitudes towards concussion (77.8%, 132.2 + 14.0) than state
school pupils (74.5%, 126.6 = 15.1), but not greater concussion knowledge. Male and female
participants held similar knowledge and attitudes towards concussion, as did participants
across the age spectrum. Concussion attitude safety was significantly greater in players with
7-15 years playing experience than the younger cohort (U=27563.0 p=.005).

Conclusion The RUCKAS-YOUTH survey provides a detailed description of UK youth
rugby concussion knowledge and attitudes. The survey results indicate that attitudes
towards concussion, particularly those that influence symptom disclosure, should be a
primary focus of concussion risk reduction interventions once key gaps in knowledge are
addressed.



SUMMARY BOX

What is already known on this topic?
e Concussion knowledge and attitudes heavily influence community rugby player
safety, and in turn, symptom disclosure incidence.
e Published studies have been small scale, population specific, dated, and concussion
knowledge dominated investigations.

What this study adds?
e Large scale understanding of school age rugby player concussion knowledge and
attitudes.
¢ Insight into concussion knowledge/awareness differences between male and female,
age groups, experience level, and school status participants.
e Understanding of perceived engagement with RFU head injury education provision.

How might this study affect research, practice or policy?
e Concussion education should focus on attitude and behaviour safety over
knowledge retention.
e Understanding the influences on symptom disclosure is an essential pillar of youth
rugby concussion safety.
e The results form a benchmark from which to assess the efficacy of future
concussion education interventions.



INTRODUCTION

Rugby union is a common component of sports provision in schools worldwide.(1) Despite
this, rugby union participation amongst 11-16 in the UK has declined since 2014/15.(2)
Recently, public concern that injury risks may be too high has grown, particularly in the
context of sports related concussion (SRC).(3) As head injuries can have catastrophic
outcomes if not identified or managed appropriately, particularly in young people(4), injury
risks may contribute to falling engagement and present a distinct and continued threat to
sporting participation. Rugby governing bodies have sought to mitigate injury and SRC risks
whilst maintaining the core tenets of the game.

Educational initiatives have become a key element.(5) Programmes have targeted player
knowledge, attitudes, and the social norms of the environment.(6). Such programmes have
been influenced by a small but growing research base initiated by the 2006 Sye et al.
investigation of New Zealand high school rugby players.(7) More recent research from New
Zealand,(8)(9) South Africa(10)(11) and the UK and Ireland (12)(13) has begun to reveal the
links between knowledge, attitude, and symptom disclosure intention, commonly influential
in pitch-side player safety outcomes.(14) Supported by this limited but grown evidence base,
community level educational initiatives have been employed by the major rugby playing
nations.(15)(16)(17) Initially their design focused on increasing SRC knowledge and
awareness,(18) and more recently, player attitudes and intentions.(19)(20) However, the
efficacy of such interventions has been questioned.(21)

Validating education impact is not simple. Conventionally, risk reduction interventions are
assessed by monitoring injury frequency before and after the intervention.(22) A fall in
incidence reflecting intervention success. However, reported concussion rates at community
youth levels vary from 0.2 — 22/1000 hours(23)(24) and concussion definitions have not
been consistent. In addition, SRC injury disclosure may increase following an intervention
designed to increase disclosure, but may be interpreted as heightened injury risk, despite
unchanged prevalence. To gauge education risk reduction initiatives, adjunctive means of
intervention evaluation are required.(20) To address this shortfall, this study employed the
novel RUCKAS-YOUTH survey to establish concussion knowledge and attitudes in youth
rugby union players. It could then be used to establish the efficacy of UK SRC education
interventions.

METHODS

Participants

Directors of Rugby/Sport from schools that offer rugby union were invited to take part in
September 2019. Study information and consent documents were sent via the school to
parents of under 18 players. The email contained links to opt-in online consent declaration
and study withdrawal pages. Approval was obtained from the St. Mary’s University Ethics.
Five hundred and thirty-four 14-18-year-old competitive rugby playing students from 19
English schools (Male 421, Female 94) completed the survey between 2019 and 2022.
Seven participant data omissions due to non-parental consent occurred. Participants who



did not complete the survey in its entirety were excluded (n=12). This resulted in a total
sample size of 515.

The Survey

The RUCKAS-YOUTH Survey was designed specifically for the purposes of this study with
reference to the Consensus-based Checklist for Reporting of Survey Studies (CROSS).(25)
A pilot review of the survey comprising three female and seven male participants was
conducted prior to study launch. The pilot established the average survey completion time
of between 10-12 minutes and led to minor wording changes. The survey includes questions
from previously developed concussion surveys(13)(26)(7)(12) either verbatim or modified.
The survey included three sections, Demographics, Concussion Knowledge (CK) and
Concussion Attitudes (CA) and utilised questions from the youth rugby surveys of Kearney
and See (2017)(13), Baker et al. (2013)(12) and Sye et al. (2006)(7).CA questions were
grouped into themes; Prevention Strategies, Disclosure Consequences, Disclosure Triggers
and Disclosure Norms, Return to Play (RTP) Timing, Coach lead RTP, Physio lead RTP
intention, and Pressure to Play. Themes reflect those used within the ROCKaS-ST
survey(26) and the RFU ‘Don’t Be a HEADCASE’ (DBaH) content, an online concussion
education programme RFU affiliated stakeholders are asked to direct players to.(17) (see
supplementary materials 1 and 2). The Survey was conducted at school overseen by
teaching staff.

Data Handling

Primary cohort groups were defined by sex, Private (self-funded) or State school (state-
funded) and age group (14-16 and 17-18) (table 1). Secondary cohort groups were defined
as those who had/had not completed the DBaH online concussion education module, and
based on previous concussion history, and rugby experience (< 6 years’ experience and 7-
15 years’ experience). Cronbach a scores were calculated to assess concussion attitude
theme internal consistency with scores of >0.7 considered acceptable. Concussion
Knowledge Index (CKI) was defined by the number of correct answers to each knowledge
guestion which scored one point (maximum score 33) and then expressed as a percentage.
Two Validity Scale (VS) questions modified from the ROCKaS-ST(26) were included which
no participant failed. For concussion attitude indices in Likert format, responses deemed the
safest attitude scored five, with the least safe scoring one. Where appropriate, questions
were reverse coded to convert initial numerical inferiority. Attitude scores ranged from a
possible 34-170.

Data Analysis

Individual knowledge responses within paired cohort groups were assessed with
independent samples t-tests. Differences in CKIl and CAI scores by cohort were assessed
with Mann-Whitney U tests. Cohort associations between knowledge and attitude indices
variables were established through Pearson’s tests. Differences in mirrored attitude
statements prefixed with either ‘Most players’, or ‘My teammates’ that were modified from
the ROCKaS-ST(26) by Kroshus et al.(27), were established with independent samples t-
tests. Ordinal Logistic Regression was used to assess the predictive influence of CKiI
themes and theme questions that demonstrated individual association with CAl scores.



Despite insignificant overall scores, post-hoc testing of individual components was used to
identify specific areas of difference.

RESULTS

The majority of participants were male (82%, aged 14-16 (78%), with an even distribution
between State (53%) and Private school attendance (47%). Table 1 shows participant
demographics, concussion history and concussion education findings.

Table 1. Participant Demographics, Concussion History and Concussion Education

Female Male State Private 17-18 14-16 Total
All 94 (18%) 421 (82%) 273 (53%) 242 (47%) 113 (22%) 402 (78%) 515
Female 82 (87%) 12 (13%) 16 (17%) 78 (83%) (1%%
Male 101 (45%) 230 (55%) 97 (86%) 324 (77%) (32202 |

Rugby experience (years)

03 56 (60%) 118 (28%) 138 (51%) 36(15%) 11 (10%) 163 (41%) (3}};) |
4-6 28 (30%)  98(23%)  62(23%) 64 (26%)  25(22%) 101 (25%) (21;,2 )
79 9(10%) 106 (25%) 40 (15%) 75 (31%)  25(22%) 90 (22%) (212102 )
10-12 1(1%)  80(19%)  24(9%) 57 (24%) 33 (29%) 48 (12%) (1%%/0 |
13-15 : 19(5%)  9(3%)  10(4%) 19 (17%) : 19 (4%)
‘Don’t Be a HEADCASE’ online module completion - YES
15 72 31 56 35 51 87
(16%) (17%) (11%) (23%) (31%) 13%)  (17%)
Previous concussion history
No 71(76%) 201 (48%) 156 (57%) 116 (43%) 34 (13%) 238 (88%) (52;50 |
Yes, once 13(14%) 102(24%) 66(57%)  49(43%) 32(28%)  BI(2%)  ppp
Yes, twice 4(4a%)  62(15%) 23(36%) 43(65%) 21(32%)  45(68%) (1500
Yes, three 6(10%)  56(13%) 28 (45%) 34 (55%) 26 (42%) 36 (58%) 62
times or more (12%)



Concussion Knowledge and Attitude Associations

No association between overall CKI and CAIl was found (r(513) =.139, p = .889). When
reviewing the potential influence of individual knowledge theme components on total CAl,
ordinal logistic regression identified the True or False concussion knowledge section as
having the only significant positive predictive effect on attitude safety (x?(2) = 17.359, p =
.027). When further subdivided, the only individual knowledge response to represent a
positive predictive effect on CAl safety was answering correctly ‘Symptoms of concussion
can last for several weeks’ (x?(2) = 10.089, p = .001).

Concussion Knowledge

Overall mean CKl was 79.3% (26.2 2.9, maximum score 33) (Figure 1 and supplementary
materials 3) Youth rugby players were largely aware of the selected Concussion in Sport
Group (CISG) defined signs and symptoms of concussion(28) in a rugby context (82.5% 6.6
+ 1.3 maximum score 8). In addition, participants commonly stated that understanding
concussion is essential as a rugby player (91.7% 4.6 £ 0.7). Despite this, knowledge of
current Graded Return to Play (GRTP) guidelines with regards to minimum rest periods
(55.5% + 0.5) and that a “GP/Doctor’ is recommended to perform a medical
review/assessment of a player before a return to contact-based rugby following concussion
(49.3% = 0.6) were low. Similarly, a notable percentage of youth rugby players were
unaware that they may be more susceptible to concussion than adults (46.6% correct) and
incorrectly responded that concussion can only occur from a hit to the head (41.9% correct).
Just under a quarter of players were not aware that there is a possible risk of death if a
second impact occurs before the first has resolved (76.6% correct).

Concussion attitudes

When five-point Likert questions were totalled the overall concussion attitude score was
129.3 + 14.8 (maximum score 170) (supplementary materials 4). Most players were aware
that tackle technique is important in reducing concussion (mean 4.6 = 0.8) and that they
would stop playing and report my symptoms if they a) sustained an impact that caused them
to vomit or feel nauseous, (mean 4.3 £ 0.8) or b) experienced dizziness or balance problems
(mean 4.3 + 0.8). Conversely, most players incorrectly stated that gumshields and
headguards may prevent concussion (mean 2.2 + 1.1 correct) and were less aware of how
appropriate warm-ups may reduce concussion risk (mean 3.2 £ 1.1). Players appeared more
likely to disclose observable symptoms over cognitive deficits with being held out of games
and training the most prominent drivers behind potential symptom non-disclosure
(supplementary materials 6). Players cited placing more pressure on themselves to return
to play whilst still symptomatic (3.7 + 1.2) than from external sources such as coaches (mean
4.2 + 1.0), parent/guardians (mean 4.2 £ 1.0) or teammates (4.2 + 1.1).(supplementary
materials 7) No significant differences were found between any attitude statements prefixed
with either ‘Most’ or ‘My teammates’.

Sex Comparisons

Females had less rugby experience and less previous concussion history compared to
males. There were no differences in overall CKI or CAIl scores between the sexes. Of the
few differences observed in attitude themes, male participants demonstrated significantly
more agreement with unsafe attitudes surrounding the Symptom Disclosure Consequences



theme than females (t (513)=3.1, p=0.002) Most notably the statement, “If | report what |
suspect might be a concussion, | will not be allowed to start training and playing when | think
| am ready’(t (513)=3.1, p=0.002).(supplementary materials 6) Conversely, females
recorded significantly less-safe attitudes when stating that ‘If all the symptoms of concussion
have gone, you can safely return to contact rugby’(t(513)=2.9, p=.004). Despite low overall
scores, male participants (58.4% 0.6 + 0.5) scored significantly higher than female
counterparts (38.3% 0.4 + 0.5) t(138)=2.2 p=.032) when asked to identify the recommended
minimum rest period following concussion for both youth and adult players before a graded
return to rugby can start.(14 days)

Age and Experience Comparisons

Concussion knowledge and attitude scores did not differ by age group or sex. Older
participants were, however, significantly more likely to report putting themselves under
pressure to return to play whilst symptomatic than younger participants. Concussion attitude
safety was greater in players with 7-15 years playing experience (77.4% 131.6 = 15.0)
compared to 0-6 years’ experience(75.1% 127.6 + 14.5) (U=27563.0 p=.005). No
differences in concussion knowledge or attitude were observed in participants who had and
had not, experienced concussion in the past.

School Status Comparisons.

No observed differences in concussion knowledge between State and Private school
participants were found. A small but significantly greater mean attitude score was identified
in Private school attending participants (77.8%, 132.2 + 14.0) over State school counterparts
(74.5%, 126.6 + 15.1) (U=26141.5 p=.00001).

DBaH Completion

The majority of participants (83.1%) stated that they had not completed the RFU DBaH
online module before. Private school attending participants (23.1%) reported significantly
higher DBaH completion than State school counterparts (11.4%) t(376) = 3.6 p=0.0003). No
significant differences in concussion knowledge or attitude theme scores were observed
between participants that had and had not completed the DBaH online module.

Previous Concussion
No difference in concussion knowledge or attitude was observed between participants who
had, and had not experienced previous concussion.

DISCUSSION

No association between total CKI and total CAl were found suggesting that greater
concussion knowledge does not directly lead to a proportional increase in concussion
attitude safety, as previously reported.(29)(30)

Concussion Knowledge
The overall mean CKI score of 79.3%. suggests concussion knowledge was similar to that
reported in adults and higher than previously reported youth cohorts.(13) ‘Don’t Be a



HEADCASE’ module completion cannot, however, be considered responsible as stated
completion among the respondents was low and CKI scores were not different between
those who had, or had not, completed the module. The low reported DBaH completion might
be influenced by poor participant awareness and/or memory of DBaH completion, as the
majority of schools reported either onsite completion or directing students to DBaH, as part
of school sport policy.

The highest scoring knowledge questions involved the recognition of the signs and
symptoms of concussion, suggesting that youth rugby players are broadly aware of
concussion in a rugby context. This contradicts the now dated conclusion that failings in
concussion symptom awareness are largely responsible for non-disclosure.(31) Despite
this, gaps in participant concussion knowledge are apparent. The lowest knowledge scores
reveal a mixed appreciation of concussion complications and the processes and timings of
recommended return to play. Most concerningly, the majority of participants were unaware
that they were at greater risk of prolonged and fatal consequences of concussion than
adults(32). If youth rugby players incorrectly perceive that they are no more susceptible to
the effects of concussion than adults, they may underappreciate risks when making
symptom disclosure decisions. Ensuring that youth rugby players and stakeholders are fully
aware of youth concussion risk is essential.

Participants were commonly unaware of the recommended minimum rest period following
concussion, and that at the time of the survey, a GP/Doctor was recommended to perform
a medical review prior to contact-based rugby. This may seem an obvious target for
educational intervention, however, the impact of concussion guideline awareness may be
more complex. A key finding of this research supports the rationale that a desire for
continued rugby participation is a key driver of symptom non-disclosure.(8) Whether
increased player awareness of stand-down periods within a complex GRTP promotes
greater safety through adherence, or heightens the likelihood of non-disclosure, remains
debatable. Until the diagnostic capabilities required for individualised GRTP reach
grassroots levels, negating this effect may remain challenging for governing bodies.

Concussion Attitudes

The mean total CAl safety score of 76.0% matches reports from adult community rugby club
stakeholders.(11) This figure suggests broadly safe attitudes towards concussion but
discrepancies are apparent. Understanding regarding prevention is mixed with high attitude
safety scores towards the importance of tackle technique (89.0%), contrasted by less safe
scores regarding gumshields(33) and headguards(34) not preventing concussion (44.8%),
a finding similarly reported by Baker et al.(12) If youth rugby participants feel that equipment
can reduce concussion risk, it may influence their decision making and promote risk taking
behaviours.(34) As such, continued education surrounding protective equipment for youth
rugby players is imperative. Limited appreciation that suitable warm-ups may reduce
concussion risk was found. If pre-activity interventions are to form a key pillar of concussion
risk reduction,(35) player awareness should be a primary focus of education interventions.

Within the ‘Pressure to Play’ theme statements, no differences were observed between
participants’ attitudes towards external pressure from Coaches, Teammates and Parents.
The significant outlier was, ‘| have put myself under pressure to play’. This suggests that, if
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pressure is felt by players, the drive for continued participation is commonly intrinsic, which
Kroshus et al. feel may be a result of the loss of valued commodities such as competitive
opportunities, or of social sanctions or social isolation from the team.(36)

The ‘Symptom Disclosure Consequences’ theme details some of the intrinsic drivers. The
lowest scoring safety attitudes were “If | report what | suspect might be a concussion, | will
not be allowed to start training and playing when | think | am ready”, and “If | report what |
suspect might be a concussion, | will be held out of games even if it's not a concussion”.
This suggests that, not only is being excluded from play the most powerful non-disclosure
driver, but participants’ personal readiness judgements and desire for self-reliance play a
key role.(37) As a result, if players feel that perceived low initial symptom severity is
associated with lower secondary risk, they may be more inclined to withhold symptom
disclosure if it might lead to exclusion.(38) As the ‘Symptom Disclosure Consequences’
theme led to the second lowest overall attitude theme safety scores, each of the attitudes
towards the five statements should be addressed within concussion behaviour change
interventions.

No difference in reported attitudes between statements prefixed ‘Most’ and ‘My teammates’
were found suggesting self-predictive behaviour i.e. ‘Most’ is commensurate with perceived
social norms i.e. ‘My teammates’. This reflects the findings of previous investigations(26)(27)
and infers behaviour change interventions that focus on collective team attitudes are
appropriate within a youth rugby context.

Sex Differences

Overall concussion knowledge and attitude did not differ by sex, but females demonstrated
less-safe attitudes than males when stating “If all the symptoms of concussion have gone,
you can safely return to contact rugby”. Despite inclusion within the attitude section of the
survey, answers to this statement could be influenced by less knowledge of GRTP protocols,
possibly driven by receiving concussion information from less sources than male athletes, a
previously reported difference between sexes within youth concussion symptom
disclosure.(39) This could be linked to the only other metric to differ between the sexes, the
lower level of rugby experience of female participants. If less experience is associated with
less exposure to positive concussion knowledge and attitude, it should be a focus of
concussion education.

A key difference between the sexes was the significantly lower attitude safety scores in male
participants with regard to the consequences of disclosure. The lowest scoring statements
in this theme involved being held out of games. As a theme, and for four out of five questions
within the theme, male participants demonstrated more agreement with unsafe attitudes
surrounding the consequences of symptom disclosure than females. This cannot be
explained by SRC knowledge, as this was not different by sex, and no association between
knowledge and injury disclosure consequence scores was apparent. There is limited
literature as to why males demonstrate less-safe attitudes towards SRC RTP, however,
Salmon et al. describe youth female rugby players demonstrating a heightened sense of
caution or fear around RTP after a concussion, compared to male players.(9) In addition,
the authors speculate that rugby’s cultural associations with ‘toughness’ are commonly
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intertwined with the notion of ‘manliness’, both possible drivers.(9) Why young males may
value rugby competition more highly and are prepared to take more risks than young
females, is debatable. Further research that unpacks the links between perceived sporting
importance and disclosure intention is needed to positively influence youth risk/reward
decision making.

Age, Playing and Concussion Experience

As with previous studies,(13)(40) no differences in overall concussion knowledge or attitude
were observed between age groups. This suggests that, as long as appropriately designed
for youth cohorts, further age specificity of educational interventions is not indicated. It would
also suggest that younger age groups are suitable targets for intervention, as they may carry
knowledge through a playing career. A greater proportion of older participants stated they
were more likely to put themselves under pressure to return to play whilst symptomatic, than
younger participants. In contrast, greater rugby playing experience was associated with
safer overall CAl scores. When evaluated collectively, the findings suggest that although
rugby experience may heighten awareness of expected norms, increasing age may also
heighten intrinsic drive to play. This, again, reflects the conflict experienced hy participants
known risks and their drive for continued participation. It may also allude to the discrepancy
between expected/stated attitudes and resulting real-world behaviours.(8) Influencing the
balance between these drivers is essential in promoting safe behaviours.

The lack of observable association between prior concussion and concussion knowledge or
attitude is counter to previous research suggesting that concussion experience leads to less
safe attitude towards concussion, and, in turn, reduced concussion disclosure.(38) It has
been hypothesised that this may be a result of perceiving no negative consequences after
continued symptomatic play, and thus no benefits to injury disclosure.(41) It may be that
participants in the RUCKAS-YOUTH survey are more aware of, and influenced by, current
expected behaviour norms than participants of these previous investigations.

School Status

No differences in total concussion knowledge were observed, however, Private school
attending participants reported safer attitudes towards concussion. Whether the safer
concussion attitudes stated by Private school participants are a result of greater participant
awareness of expected contextual norms, or do indeed reflect safer attitudes, remains
unknown. The differences between the two groups warrants further investigation as targeted
interventions may be indicated.

LIMITATIONS

An inherent limitation of attitude assessment remains the potential gap between reported
knowledge and attitude, and resulting behaviour.(42) The rise in concussion awareness and,
in turn, increasing knowledge of expected norms, may compound this. The survey design
attempts to mitigate such social desirability bias through indirect questioning as previously
studies have employed.(26)(30) This study was completed before the introduction of UK
government driven graded return to activity and sport guidelines. Understanding of these
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changes impact on stakeholder concussion knowledge and attitude should be sought and
caution used when generalising results to other populations.

CONCLUSION

The RUCKAS-YOUTH survey provides a detailed description of UK youth rugby concussion
knowledge and attitudes. The survey results indicate that attitudes towards concussion,
particularly those that influence symptom disclosure, should be a primary focus of
concussion risk reduction interventions once key gaps in knowledge are addressed.
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